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SILVER MINING IN NEVADA. 
THE COMSTOCK LODE. 
No. I. 

Tuer remarkable fluctuations in the silver market which 
have recently occurred, and the abnormal depression 
which has taken place in the value of silver, regarded as 
bullion here and as current coin in India, have attracted 
much attention to the metal. Although the causes of 
this falling off in value are various and somewhat com- 
plex, there can be no doubt that a paramount agent 


in the matter has been the development of silver | 


mining in Western America. Colossal fortunes have 


been made by speculators, enormous sums have been | 


spent in opening up the silver-bearing strata of the 


country, and the mines of Nevada are now amongst the 
most noteworthy in the world. Very little information | 
has, however, been published on the subject in this coun- | 


try, and as we feel convinced that much may be said on 
the subject which will prove eminently interesting to our 
readers, we pen here the first of a series of articles which 
will place them in possession of all the facts worth 
knowing. 

Few mineral discoveries 
in recent times can compare 





lithologically, they exhibit a great variety, but they may 
be sub-divided into three groups, one of which is of 
| triassic age, and was discovered by Professor Witney near 
| Dayton, This is the most recent group, and its rocks are 
ordinarily but little metamorphosed. They are imme- 
| diately preceded in age by a series of micaceous and 
| quartzoze slates, which usually contain some beds of 
| limestone ; both these groups, however, occur only at 
| some distance from the Comstock vein—of more import- 
| ance, for the latter is a thin series of hornblendic rocks, 
with interstratified layers of quartzite, gray slate and 
crystalline limestone, te accompanied by exten- 
{sive deposits of specular iron. These rocks form the 
hills which flank America, flat to the west of Gold 
| Hill, as well as those between Silver City and Carson. 
These rocks are succeeded by a more recent series of 
volcanic rocks, probably of Tertiary or Post Tertiary age, 
and ee by the sanidin-trachyte, and by Baron 
| Richthofen’s propylite. The latter consists of a fine-grained 
| paste with embedded crystals of oligoclaze, and horn- 

lende of a fibrous character and a dark green colour. 
Propylite has this remarkable peculiarity, that it exactly 
resembles many ancient rocks in appearance, and yet 


| of stratified trachyte tufa. Basaltic rocks also occur in 
| Washoe, but not to any extent in the area under 
| consideration. 

| General Structure of the Comstock Vein.—The vein lies 
| at the base of Mount Davidson, on the eastern slope, and 
| nearly in the direction of the magnetic meridian, the 
| variation being 16} deg. east, abutting against the gentle 
| slope of three flats, on which, at an altitude of from 
| 5800ft. to 6200ft., are situated the towns of Gold Hill, 
| Virginia, and America City. The outcroppings of the 
vein extend in a broad belt along the foot of the steep 
slope and immediately above the three towns. The 
| course of the vein is somewhat dependent on the mage 
| of the slope, partaking of its irregularities, passing the 
| ravines in concave bends, and enclosing the foot of the 
| different ridges in convex curves, the greatest convexity 
| being around the broad uninterrupted foot of Mount 
| Davidson itself ; these irregularities are of importance, 
| as they influence the ore-bearing character of the vein. 
| In point of geological time, the system of fissures which 
| constitute the vein is subsequent to the propylite out- 
| flow, and belong in all probability to the dynamical 
‘disturbance connected with the eruption of Andesite. 
The vein is by no means 2 
single crack or fissure which 





with the rich argentiferous 
deposits of the Comstock 
vein. The range of the 
Washoe mountains on which 
this mammoth vein is 
situated is separated from 
the steep eastern slope of 
the Sierra Nevada by a con- 
tinuous meridional depres- 
sion marked by the deep 
basins of Truckee Valley, 
Washoe Valley, and Carson 
Valley. Its shape is irregu- 
lar, though in general a direc- 
tion from south to north 
may be traced in the summit 
range. South, it slopes gra- 
dually down to a smooth 
table land, traversed from 
west to east by the Carson 
river, flowing in a narrow 
crevice, beyond which the 
Washoe range continues in 
the more elevated Pine Nut 
mountains. To the west the 
Washoe mountains descend 
rapidly, and sink beneath the 
detrital beds of Washoe 
Valley and Truckee Valley, 
but are connected with the 
Sierra Nevada by the low 
granite ridges, stretching at 
right angles with its general 
course, across the northern 
and southern ends of Washoe 
Valley, and thus isolating its 
basin. 

To the north and east the 
Washoe range passes into a 
very extensive mountainous 
region, while to the south- 
east it disappears abruptly 
below one of the middie 
basins of the Carson river. 
The culminating point of the 
mountain range is Mount 
Davidson, the elevation of 
which has been determined 
by barometrical measure- 
ment as 7827ft., the altitude 
of other prominent places in 
the surrounding country 
being, Virginia City (Qua 
Hill), 6462ft.; Gold Hill, 
6420ft.; Sugar-loaf, 6164ft.;. 
Mount Emma, 6546ft. ; Mount 
Rose, 6446ft.; Mount Kate, 
6187ft.; Carson City, 4615ft. 
Dayton, 4490ft.; and Washoe 
Lake, 5006ft. 

The mountain range which 
extends to the north and 
south of Mount Davidson 
forms the watershed. Deep 
ravines marking the intense 
eroding action of currents in 
former times, though now 
almost entirely dry, descend 
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has been subsequently filled 
with mineral material, but 
forms a connected group 
of fissures, whose struc- 
tural outlines are quite 
simple, but whose details 
produce a complexity al- 
most unknown in mineral 
veins. The length of the 
Comstock vein from Utah 
mine at the northern end 
to Overman mine and 
beyond, at the southern 
extremity of the vein, ex- 
ceeds 22,000ft. Syenite, 
forming part of the west 
wall o the vein yreserves 
great uniformity “> its 
depth, rarely exce ding 
47 deg. to the east, and 
never rising to less than 
40 deg. The west wall 
pena is not a smooth sur- 
ace, but advances to the 
east in broad curved pro- 
jections, to which the name 
of capes has been given. 
The east wall is still some- 
what indefinite, swelling 
out often towards the east 
in bold curves, and again 
approaching the west coun- 
try; in one or two places 
it comes into actual contact 
with the latter. The east 
and west wall inclining 
together form a wedge-like 
section; this wedge, pro- 
duced north and south, 
gives a length to the vein 
of nearly 22,000ft., varying 
on the surface from a width 
of 200ft. to 800ft., with the 
western wall descending at 
an angle of 45 deg. to the 
east, and a steep east wall 
intersecting it at a varying 
depth of from 800ft. to 
1200ft. Propylite, occupy- 
ing the middle of the vem 
in a wedge-like mass, is 
considered to be a great 
“horse,” or unproductive 
ground between two 
branches of the vein at the 
oint of their separation. 
Tt is penetrated by a net- 
work of innumerable seams 
of quartz and clays, and 
lines which have evidently 
been the channels of 
thermal action. It is gene- 
rally in a decomposed and 
spong condition, fre- 
quently having lost _ its 
propylitic texture. This 
“horse” is generally sub- 
divided by longitudinal 
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from it down to the 
basins. Before proceedin 
to give a general broad 
sketch of the geological formations occurring in the 
area above referred to, it may be stated that the 
State of Nevada has an area of 100,000 square miles, 
the Comstock and other silver bearing nd being 
situated in the western corner of the State ; the other 
States contiguous to Nevada, and bounding it, being 
California on the west, Oregon on the north-west, Idaho 
on the south-west, and Utah on the east. Mount 
Davidson, from its height and position, as well as from 
its lithological character, is the first to make its appear- 
ance amid the snow mountain peaks of the Washoe 
district. It is a syenitic rock, compact in structure, and 
bears important relations to the Comstock lode. The 
elevation of the mountain, as previously stated, is 7827ft., 
its summit rising 1622ft. above Virginia City. Syenite, 
a granite rock, is here composed of two varieties of felspar 
(orthoclase and oligoclase), hornblende in laminated prisms 
of greenish-black colour, some mica, and occasionally 
epidote, but no quartz. Metamorphic rocks join the 
syenite to the north and south, dnd are intersected by 
ykes of that rock, thereby proving its later origin: 


is among the most recent in origin; it is prominent 
among the enclosing rocks of the Comstock vein, and is 
accompanied by vast accumulations of breccia, which is 
sometimes regularly stratified. Several varieties of 
eruptive and volcanic rocks followed the outbreaks of 
propylite, one of these previously referred to, the sani- 
din-trachyte, entering largely into the composition of 
the Comstock vein, and probably causing its formation, 
besides taking a prominent part in the geological struc- 
ture of the country. Its essential character is the pre- 
dominance of a species of felspar, called glassy felspar, 
or sanidin, which, along with hornblende and mica, is 
embedded in a base or paste of a peculiarly rough texture, 
caused by microscopic vesicules which fill the rock. 
Some of the better varieties of trachyte are extensively 
employed in the Washoe district. for building purposes. 
The mode of occurrence of trachyte shows that it has 
been ejected through long fissures in a viscid or liquid 
state, and ata high temperature. In some places the 





eruptions were su bai vey as in the vicinity of Dayton, 
the table land around that place being built up entirely 


fissures, commonly filled 
with clay, and terminating 
downwards near the re- 
ion of the walls in mere plates of pasty materials. 
t is also divided by curved conchoidal fractures 
with their convexity to the west, and it is observe 
throughout the central portion of the lode that these 
conchoidal fractures, breaking joint with each other, 
are of frequent occurrence. Besides the minor changes of 
the east wall, there are certain general curves to the east 
which are connected at the extremities with the west 
wall, forming a series of solfataric vents. The Gold Hill 
oup of mines crepes one of these “chimneys,” the 
Ballon and part of Chollar Potosi a second, the 
Virginia group a third, and the Consolidated and Ophir a 
fourth. While there is no reason to doubt that the whole 
vein was formed by one general solfatara, yet from the 
difference of mineralisation, both in a quantitative and a 
qualitative scale, it seems certain that towards the close 
of the action each of these chimneys was a separate out- 
let. Of the central portion of the great vein occupied 
by the Gold Hill group, the Virginia group, and the 
Ophir group, the extent of the lode possessed by these 
claims is some 12,000ft. Here is a natural division 
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vein 
between an 
steeper gash communicating with it on the east. The gash 
curving east or west in accordance as the west wall 
recedes or advances in capes, contains all, or nearly all, of 


here is a wedge of material included 
inclined fissure on the west side and a 


the silver * bonanzas. The inclined fissure, though 
bearing here and there small bunches of silver, is com- 
paratively valueless. Both these fissures are more or 
less filled with continuous veins of quartz, which are 
lined on both sides with sheets of clay. Clay also fills 
all the conchoidal fissures of the propylite “ horse,” and 
percolates into every water channel within the vein. 
Evidence of long-continued solfataric action is present, 
not only in the accumulations ef quartz and clay, but in 
the peculiar decomposition of the felspathic material of 
the “horses.” Along the west wall, and separating the 
vein from the syenites, occurs at intervals the metamor- 
phosed and decomposed relic of the dike of Andesite, 
which was the starting-point of the Comstock vein. 
Finally, grouped according to interesting systems in the 
sheets of quartz occupying the gash vein, are the 
bonanzas, or silver ore bodies. Currents of heated waters 
still penetrate the lode from below, and are undoubtedly 
the lingering traces of solfataric action. Chemical decom- 
position is active, and the vast masses of propylite “ horses” 
and of clay are to-day quite plastic, and working with, 
are influenced by the immense dynamic power of the 
ascending waters, the whole interior of the lode being in 
a condition of gentle chemical activity. The foregoing 
general sketch of the geology of the Washoe district and 
the character of the Comstock vein is chiefly drawn from 
the reports of the officers of the United State Surveys. 
Discovery of the Comstock Vetn.—Before pri weeding to 
give an account of the various operations incidental to 
subterranean works, the following facts bearing on the 
early history of the vein will be of interest. It appears 
from the official reports published by the department of 
the United States Survey, that in the year 1857 Joseph 
Kirby and others commenced placer mining in Six-mile 


Canon, about half a mile below where the Ophir works | 


now are, and worked at intervals, with indifferent suc- 
cess, until the year 1859. On February 22nd, 1858, the 
first quartz claim was located in the Virginia mining 
district, on the “ Virginia Croppings,” by James Finney, 
generally known as “Old Virginia,” from whom the 
city of Virginia and the croppings have taken their 
name. The discovery of rich deposits of silver ore Was 
not made until June, 1859, when Peter O'Reilly and 
Patrick McLaughlin, while engaged in gold washing on 
what is now the ground of the Ophir Mining Company, 
and near the south line of the Mexican Company's 
claim, uncovered a rich vein of sulphuret of silver in an 
excavation made for the purpose of collecting water to 
use in their rockers in washing for gold. The discovery 
being on the ground claimed at the time by Kirby and 
others, Comstock was employed to purchase their claim, 
whereby Comstock’s name has been given to this great 
lode. The above-named authorities, writing in 1866, 
state that the disc very proved at that time to be the top 


of the immensely rich “chimney,” from which the | 
companies just mentioned have taken ore to the 
value of nearly ten million dollars. Prospectors | 


immediately flocked into the country by hundreds: 
locations were made on the supposed course of the lode 
for upwards of six miles ; and in a couple of years, as if 
by enchantment, the towns of Virginia and Gold Hill, 
with a population of probably from 15,000 to 20,000 
persons, sprang up in the wilderness. Storey County, in 
which the Comstock vein occurs, is the smallest county 
in the State of Nevada, 4nd lies near the western boun- 


dary of the State, about ten miles from the base of the | 


Sierra Nevada, and is bounded by Humboldt County on 
the north, Lyon County on the south, Churchill County 
on the east, and Washoe County on the west. The 
Comstock vein in its length is divided into numerous 
claims, some of considerable length, and others again so 
small as to be ultimately valueless for deep working. 
recent years many of these smaller claims have been con- 
solidated, either by purchase or by stock operations, and 
this process is gradually going on ; i 
more all the smaller claims will be absorbed, leaving 
the lode in the possession of a comparatively few, 
large, and wealthy companies or firms. As pre- 
viously stated, in the early history of the Comstock 
vein, the claims—or, as they are sometimes called, 
“bonanzas,” corresponding with the “pocket” of the 
Cornish miners—were extremely numerous. The con- 
solidation .of these during the past few years has gone 
on so steadily, that at the present time the following are 
the more important of the mining companies, and the 
respective dates of the several ore bodies w rought. 

First in order appears the Ophir No. 1, discovered in 


the year 1859; the Gould and Curry and Savage in the | 


following year, and Gold Hill in the year 1863. These 
were succeeded in the year 1864 by the Kentuck, Crown 
Point, and Yellow Jacket, the ore deposits being reached at 
100ft. below the surface, while the deposits of the Belcher 
Mine, cropping out at the surface, were discovered in 
the same year. Other discoveries at surface followed— 
the Chollar Potosi in the year 1865; Overman, Segre- 
gated Belcher, and Caledonian, in the year 1866 at 
surface, and the Hale and Norcross at a depth of 400ft. 
below, the Sierra Nevada at surface in the year 1868, 
and the Crown and Belcher at a depth of 900ft. below 
surface in the year 1872; in the year 1873 the Consoli- 
dated Virginia and California, at 1100ft. below surface ; 
and in the year 1874 the Ophir No. 2 and Justice, the 
first 1300ft. and the second 200ft. below the surface. 
Breaking ground.—In all the early operations the lode 
was reached by sinking shafts upon it, or by driving adit 
levels through the eastern country rock to cut the ore 
bodies in depth. This latter method was employed by 
the Gould and Curry Company, and served in the extrac- 
tion of the greater portions of their workable ground. Other 
companies operated by sinking shafts on the outcrop of 
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so that in a few years | 
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the lode, and reaching the west wall of the vein at depths | 
varying between 400ft. and 500ft., and penetrating the | 
hard syenite below the vein. As the depth of such shafts | 
constantly increased the distance between the bottom of | 
the shaft and the vein, and as the ground above in the 
vein was of a soft character and difficult to sustain, the 
plan of locating deep shafts at 800ft. or 1000ft. east of the | 
outerop, and sinking through the eastern country rock to 
strike the lode at a considerable depth, was adopted first 
by the Gould and Curry, and then by nearly all the 
principal mines in the vicinity. These shafts in the leading 
mines are of a very similar character. The working shaft of 
the Savage mine Is a very good example. It is 24ft. long 
in the clear between the end timbers, and is 6ft. wide. 
It has three compartments for hoisting and one for | 
pumping. The latter is 6ft. in the clear; the hoisting 
compartments are 6ft. by 5ft., and the partitions between 
them are formed of 12in. timber. The unsettled nature 
of the ground through which the shafts are sunk does not 
admit of their being put down to any great depth without 
support. The work of timbering necessarily proceeds with 
the sinking of the shaft from above downward. The shafts | 
of the Comstock stand well, and are maintained in good 
condition. The shafts being sunk, the next step is to 
drive out drifts or levels for the purpose of reaching and 
extracting the ore, whether occurring in vein or bonanzas. 
These levels are generally 100ft. apart vertically, and are 
invariably timbered when designed for permanent use. 
The ground through which they pass is at times not very 
firm, being driven without the aid of powder. In the 
deeper levels, however, blasting by the aid of powder is 
usual, the character of the ground being at times very | 
troublesome. The material inclosing the ore-bodies, or | 
bonanzas, is of a very unstable character, and involves | 
an immense cost in timbering. The great mass of the vein | 
matter is composed of “horses” of country rock, chiefly | 
a, associated with immense sheets of clay, the ore- | 
yodies frequently having outcrops of clay of considerable | 
thickness. The whole is soft and yielding, and owing to | 
its clayey nature, swells on its exposure to the air, exert- 
ing an enormous pressure. 

Ore Extraction—The ore being reached by the miner, 
is worked out or broken down in “stopes” or steps, and 
thrown down to the level below, either falling upon the 
floor of the drift or into a receiving ore bin, whence it is 
loaded into the drift car and carried to the shaft. There 
the car containing either ore or waste rock is placed upon 
the cage or platform with which the shaft 1s cseieidall 
and raised to the surface, where it is run from the cage 
on to another track, and so conveyed to its ore bin or 
waste heap, according to its character, and without any 
intermediate handling. The car in general use contains 
from 1600 1b. to 1800 Ib. 

Hoisting Cages ave commonly employed in the hoist- 
ing compartments of the shafts, for raising and lowering 
the miners and the ore or rock to surface. These cages 
consist of a simple platform 5ft. or 6ft. square, formed of 
wrought iron bars firmly jointed together and covered by 
a floor of wood. The cage is guided in its movement in 
the shaft by two vertical strips of wood or guide rods 
attached to the lining of the shaft on each side of the 
cage, and extending from the surface to the bottom, and 
| provided with safety catches, so that in the event of 
accident by the breakage of the winding apparatus the 
| descent of the cage is arrested. The arrangements for 
| pumping and ventilation are also of great importance, 
| and are carried out on a large scale to meet the require- 
}ments of the several mines. The utmost vigilance is 
} always necessary underground, on account of the masses 
| of timbering employed to secure the drifts and stopes. 
| These timbers soon become dry as tinder, and in many 
| places are ground and crushed to splinters, ready to 
ignite at the slightest touch by the fearful force at work. 
Should a fire occur, aside from the loss of life which 
might ensue, the lapse of years would not make it safe 
for a miner to attempt to again work his way into the 
ruins. In the Consolidated Virginia and California mines, 
nine watchmen are employed with each shift of men, 
whose sole duties are to watch and follow the miners, and 
see that no candle or light is left carelessly in any por- 
tion of the mine. Smoking is strictly prohibited, and 
any infringement of the regulation causes the delinquent 
to be immediately sent to bank. Wherever it is neces- 
sary to place a stationary light at a turn in a drift, 
shallow tin dishes filled with water are used, so that 
|when the light burns down no accident can possibly 
j} occur. The activity of underground operations is constant; 
i this is not noticed to any great extent, for the noise and 
iconfusion drown all other sounds. Let a man, how- 

ever, unused to mining tarry for a few hours in the lower 
levels after the departure of the miners, and listen to the 
cracking of the timbers, watch the pebbles break loose 
and roll down the face of the ore stopes, see huge rocks 
and slips of clay leave their places and drop from the 
lsides of the drifts, and hear the grinding, crunching 
sounds that greet his ear on every side, and a dread 
feeling of awe will take possession of him and leave an 
| impression never to be obliterated from his mind. 

The following are the more important mines now in 
course of development :— 

Consolidated Virginia and California Bonanzas. 
| This last and most important discovery on the Comstock 
vein was made while drifting eastward in the 1500ft. 
|\level below surface, into what was supposed to be the 
|Jast country rock. The bonanza lies above and below 
this; its length, 600ft.; depth, 500ft; and its width, 
90ft. The lowest depth attained on these claims is the 
1850ft. level, which continues to produce ore of good 
quality, the two mines at the last returns yielding in 
September 1000 tons of ore daily, the reserves in sight 
being considerable, many thousands of tons still remaining 
untouched. 

Savage.—This is a continuation of the Bonanza 
ocewrring in the Gould and Curry claim, but not so 
rich; its depth from surface, 400ft.; length, 900ft.; and 
width, 30ft.; the depth of the lower levels exceeds 2300ft. 
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from the outcrop of vein at surface. An accident in the 
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early part of the present year--the breaking of a pump 
rod—caused a stoppage, which permitted the water to 
rise in the working to the main south drift in the 1900ft. 
level, delaying operations for a time. 

Gould and Curry.—tThe levels in this claim are down 
to the 1750ft. The north drift from this level has pene- 
trated the wall of the ledge and cut the ore vein, which 
at that point is quite solid and of fair quality, but not so 
rich as that obtained on the 1650ft. level ; further to the 
northward much difficulty is experienced in pushing 
forward the drift, on account of the great heat caused by 
the heavy influx of hot steam and vapour created by the hot 
water now being drawn off in the Best and Belcher and 
Gould and Curry mines. The mainsouth drifton the 1550ft. 
level is being enlarged, in order to secure a better cireula- 
tion of air in the level. In the east drift of this level a 
fine vein of rock ore has been cut 12ft. wide, and promises 
well. The bonanza discovered in these mines at surface 
in 1860 is 400ft. in depth, 900ft. in length, and 30ft. in 
width, and has produced of ore to the present time 
777,783 tons, of an average value of 39 dols. 70c. per ton. 

Hale and Norcross.—The workings of this claim are 
below the 1900ft. level. An important bonanza exten- 
sively wrought in the Hale and Norcross, and extending 
down to the 1200ft. level, has proved most productive. 
The length of the bonanza is 350ft., with a like depth, 
and a width of 35ft., and has yielded of ore 313,270 tons 
of an average value of 24 dols. 97 cents. 

Chollar Potost.—The workings are down to the 1800ft. 
and 1900ft. levels. This has been one of the steadiest pro- 
ducers of ore for some years past ; at the present time 
the output is from 90 to 100 tons daily, of an average 
value of 22 dols. per ton, chiefly obtained from the work- 
ings near the surface. 

Gold Hill Mines.—In this series of mines are grouped 
the following :—Overman, Segregated Belcher, Crown 
Point, Kentuck, Yellow Jacket, and Gold Hill proper, the 
extreme north of the group. At Overman the deposits 
are in course of exploration below the 1400ft. level In 
the Belcher the 1800ft. level has been reached, and drifts 
have been started to open and explore the vein at that 
point, while the south drift on the 1600ft. level is far 
advanced. The Crown Point workings are down to the 
2000ft. level, drifts being opened out to explore the extent 
of ore ground. Again, at the Yellow Jacket the work- 
ings are below 2040ft. An influx of water from the Ballion 
mine is dealt with, being pumped to adit by the pumps of 
the Yellow Jacket shaft. Two new cross cuts are being 
driven in the 1740ft. level of this mine, the one to the 
west penetrating very favourable ground. Bonanzas of 
considerable extent occur in the above claims in Crown 
Point and Belcher, discovered at 900ft. below surface, 
and extending in depth 500ft., in length G600ft., and 
width 6oft. At Kentuck, Yellow Jacket, and Crown 
Point, at a depth of Loft. below surface, the deposit has 
the following dimensions : in depth, 350ft.; length, 500ft. ; 
and width, 35ft.; and yielding up to June of the present 
year an aggregate of 418,051 tons of ore. 

Justice—One of the most recently developed claims on 
the Comstock, in which operations commenced in the 
year 1874, is now sunk to the 1000ft. level, while the 
workings in the 800ft. level continue of the most favour- 
able character. The bonanza wrought in the upper part 
of the mine was reached 200ft. below the surface, extend- 
ing in depth 500ft., in length 400ft., and in width 1oft., 
and from which has been produced in less than three 
years 112,964 tons of ore. At the present time some 350 
tons of ore is the daily produce of the workings in the 
neighbourhood of the 1000ft. level. 

Bullion Mine.—These workings are down to the 1700ft. 
level. In the early part of the present year a heavy flow 
of water was tapped in the east drift on the 1600ft. level: 
Itwasexpectedandevery precautiontaken. Thewaterthus 
liberated showedatemperature of 165 deg.,whichisregarded 
as a sure indication that it came from the vein on that 
level. The Comstock vein now furnishes employment for 
upwards of 3000 miners; while the average daily output of 
ore is nearly 2000 tons, the yield of 1876 gave 42 per cent. of 
gold and fifty-eight per cent. of silver. The wages of miners 
on the Comstock vein in 1877 has been 4 dollars per day 
for eight hours’ work, incliding carmen, some of whom 
work twelve hours per day; watchmen, who do from 
twelve to thirteen hours per day, receive a like amount. 
Some who handle wood and work day shifts of ten hours 
receive 3°50 dollars per day, which appear to be the 
lowest wages paid. the wages account for March last of 
certain mines on the Comstock lode were as follows : 
Consolidated Virginia, 38,375 dollars ; California, 60,197 ; 
Gould and Curry joint shaft, 10,425; Justice, 60,000 ; 
Ophir, 24,525 ; Best and Belcher, 4000 ; Gould and Curry, 
15,000; Mexican, 2076; Union Consolidated, 2665 ; 
Utah, 3788: Overman, 9000. The Savage, Hale and 
Norcross, Chollor Potosi, and Chollor Norcross Savage 
Combination Shaft Companies’ pay-roll for the month 
was 48,573 dollars, contributed as follows :—The first- 
named, 14,948; the second, 4625; and the third and 
fourth, each 26,000, The total amount paid by the four- 
teen companies named above amounted to 278,626 dollars. 
The wages of the mill employés are not included in the 
above statement. Intelligence recently received places 
the average daily expenses of the Comstock mines 
in November, exclusive of labour, milling, and repair, as 
follows -—Timbering, 17,000 dollars; firewood, 6000 ; 
candles, 300; quicksilver, 2000; and ice, 1000 dollars. 
The daily bullion product is now ranging between 
130,000 and 150,000 dollars. During the month of Sep- 
tember the official returns from the several paying mines 
gave a gross yield of 3,122,000 dollars. Of this amount 
nearly one-half wasgold. The sketch map on the preceding 
page indicates generally the course of the Comstock vein 
and the line of the Sutro tunnel in its relation with the 
vein, which it is intended to cut at a depth of upwards 
of 2000ft. below the surface. This tunnel, now rapidly 
advancing towards completion, will form the subject of 
our next article, and will be sueceeded by an account of 
the production of the mines on the Comstock vein jand 
the treatment and value of the ores. 
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RAILWAY MATTERS. 

Four of the Russian lines are to be amalgamated under the 
title of the West Russian. ‘The four lines which are to be thus 
united are the Brest and Graievo, the Brest and Kiew, the Odessa, 
Kiew, and Balta, and the Fastowo. 

A PETITION circulated by the American Amalgamated Tron and 
Steel Workers’ Association protesting against the importation of 
old rails, has elicited the fact that, while up to 1873, enormous 
quantities of this article were brought into the United States, the 
amount has rapidly decreased so as now to be scarcely anything. 
Including all torms of scrap iron the importation now ameunts 
to hardly 5000 tons a year, and of this probably not half is old 
rails. ‘The duty-of 32s, per ton, at the present prices of rails in 
this country, is practically prohibitory, and our manufacturers 
have little to fear from the competition of foreign countries in the 
form of rails, old or new. 

THE new station on the main high road from London and 
Streathain to Croydon and Brighton, at South Streatham, which 
is to be called the Norbury-hill Station, and has been constructed 
under the direction of Mr. J. P. Knight, the general manager, 
and Mr. ¥,. D. Bannister, the engineer of the London, Brighton, 
and South Coast Railway Company, at the joint expense of the 
company and some of the neighbouring landowners, was opened 
for tratfe on January Ist. P. Knight, the general 
manager, has arranged to provide an excellent train service to 
Victoria Station on the one hand, and to London Bridge and 
Liverpool-street Stations, vid Tulse-hill and North Dulwich, on 
the other. 

For seme time past the coal market of Birmingham has been 
virtually closed against the product of the mines of Cannock 
Chase and Brownhills by the delay which existed in the carriage of 
the mineral by the present railways and the want of accommo- 
dation in Birmingham. Parliament is now, however, to be 
applied to by the principal colliery owners in the district men- 
tioned for leave to make a new line to connect the district directly 
with the Great Western Railway at West Bromwich, with run- 
ning powers into Birmingham. The formation of a large coal 
depot in the north-west part of the town is part of the scheme. 
‘The line will be connected with the mineral railways of Cannock 
Chase, will run near the collieries of Walsall Wood, and across 
Sandwell Park. 

A PHILADELPHIA despatch in the American papers of the 19th 
of December states that the Baldwin Locomotive Works Com- 
pany have, through Mr. Parry, their Russian agent, received 
orders from the Russian Government to proceed immediately 
with the construction of forty large-sized first-class freight engines 
of 5ft. gauge, to be completed during February and March, 1878. 
It is stated in a letter received from Mr. Parry a few days ago 
that the Russian Government had absorbed nearly all the railway 
plant for war purposes, and that it is rapidly being used up and 
destroyed in this ruinous service. Meanwhile the largest crop of 
wheat ever raised in Southern Russia is rotting in the bins for 
need of transport. This wheat, which usually finds an outlet 
from the Black Sea ports, will have to be conveyed by rail to the 
Baltic ports, and about 300 new engines will be required at once. 
A large proportion of these will, however, be built in Europe. 
The engines to be built at the Baldwin Locomotive Works will 
cost upwards of 500,000 dols., and in their construction employ- 
ment will be given to about 800 men, in addition to the force of 
1100 men now employed in the works. 

Tue adaptability of the railway and the locomotive on a 
comparatively small scale to the uses of trade and manufac- 
tures is constantly growing more evident. One significant 
movement, says the Railway Age, is that of the construction 
of cheap railroads to take the place of animals in hauling 
logs out from the depths of the forests primeval to the 
mills er water courses. We mentioned some time ago the 
opening of such a road, seven miles long in Clare county, 
Michigan, by a private firm, by means of which, with one loco- 
motive, they can haul no less than 215,000ft. of lumber in twelve 
hours—each train-man thus averaging ten times as much as can 
be done by a man and team in the ordinary way. ‘The experi- 
ment seems to have proved very successful, and other similar 
roads are to be built, one having already been commenced. 

A SPECIAL meeting of the City Council was held on the 21st 
ult., at the Town Hall, for the purpose of considering the modi- 
fied scheme of the Tramways Committee with respect to the 
laying down of a complete system of tramways in Manchester. 
The Mayor (Mr. Alderman Grundy) presided, and fifty-one 
members of the Council were present. The following resolution 
was submitted and carried ; *‘* That an application to the Board 
of Trade be forthwith made by the Council, at the cost of the 
city fund or city rate, for a provisional order authorising the 
construction by the Council of the several tramways described iu 
the schedule to the report of the Tramways Committee of the 17th 
October, 1877, with the exception of those firstly and secondly 
hereafter mentioned, viz.: 1. All lines of tramway in Market- 
street other than the short single loop line between Corporation- 
street and Victoria-street, intended for the working of the 
Cheetham Hill lines, and the short single loop line intended to 
connect High-street with Oldham-street, both which loop lines 
are intended to be comprised in the said provisional order. (2) 
All lines of tramway in John Dalton-street, Albert Square, 
Princess-street, Bond-street, and Cooper-street. And, further, 
that, under the direction of the Mayor, the corporate seal be 
affixed to the necessary memorial to the Board of Trade.” Mr. 
Alderman Heywood, in moving the adoption of the resolution, 
said : “ As to the general objection on the part of gentlemen who 
drive their carriages, he asked whether it would be wise on their 
part, numbering, as they did, only 5000 or 6000 out of a popula- 
tion of 360,000 or 370,000, to interpose an obstacle to a scheme 
the working of which would tend to reduce the highway rate.” 

THE two divisions into which the existing Italian lines of rail- 
way are to be henceforth separated will be composed, are 
given by Herepath, as follows:—Mediterranean system: Regyio 
and Taranto Lines, 473 kilos.; Buffaloria and Cosenza, 27; 
Naples and Balvano, 126; Naples and Castellamare, 27; Torre- 
mare and Calciano, 64; Rome and Naples, 260; Naples and 
Laura, 71; Rome and Frascati, 20; Florence and Leghorn, 96; 
Pisa and Rome, 332; Acciano and Grossito, 96; Cecina and 
Saline, 30; Genoa and Pisa, 168; Genoa and Ventimiglia, 152; 
Turin and Savona, 156; Turin and Pinerolo, 38; Turin and 
Chieri, 22; Turin and Milan, 150; Turin and Cuneo, 88; Savig- 
liano and Saluzzo, 16; Chivasso and Ivrea, 33; Santia and Biella, 
30; Modena and Turin, 108; Turin and Alexandria, 91; Alexan- 
dria and Piacenza, 97; Bussolono and Susa, 8; Turin and Lanzo, 
32; Milan and Calolzio, 44; Asti and Mortara, 74; Mortara and 
Arona, 62; Milan and Arona, 67; Milan and Como, 48; Mondovi 
and Carri, 14; Asti and Castagnolo, 21; Gozzano and Novara, 
36; Basalla and Genoa, 23; Alexandria and Savona, 105; Varese 
and Milan, 19; Tortona and Novi, 19; Alexandria and Pavia, 65; 
Alexandria and Vercelli, 56; Alexandria and Cavallermagygiore, 
98; Avenza and Carrara, Milan and Voghera, 63. Total length, 
3625 kilos. —Adriatic system: Resiutta and Udina lines, 49 kilos. ; 
Carmona and Venice, 156; Venice and Verona, 115; Verona and 
Ala, 40; Verona and Modena, 101; Venice and Bologna, 161; 
Adria and Rovigo, 25; Rovigo and Verona, 91; Mantua and 
Cremona, 68; Pavia and Brescia, 124; Treviglic and Cremona, 66; 
Milan and Piacenza, 69; Lecco and Bergamo, 33; Piacenza and 
Florence, 279; Florence and Pisa, 79; Bologna and Otranto, 845; 
Pescara and Aquila, 127; Bari and Taranta, 115; Foggia and 
Naples, 198; Foggia and Candela, 39; Ancona and Rome, 212; 
Empoli and Chiusi, 155; Terentolo and Foligna, 83; Florence 
and 'Terentola, 122; Milan and Verona, 320. Total length, 3667 
kilos. The points where these two systems connect are at 
Calolzio, Milan, Pavia, and Piacenza for Northern Italy; Pisa, 
Empoli, Florence, Asciano, and Rome for Central Italy; Caserte, 
Naples, and Tarento for Southern Italy. 


Mr. J. 








NOTES AND MEMORANDA. 


M. Hanket finds that with feeble currents the magnetic power | 
of nickel is equal to that of soft iron; but with strong currents | 
it is comparatively feeble. The magnetic power of cobalt with | 
both strong and feeble currents is much less than that of nickel 
and soft iron. 


M. GRramP, according to the Scientific American, exhibits the green 
flame of burning zinc, and the cloud of white oxide—philosophers’ 
wool—formed, by making a little brush of zinc turnings Lin. 
lony and jin. thick, and fastening it to the end of an iron rod, 
which he holds in the flame obliquely over an iron plate. To 
show the combustion of cadmium and the cloud of brown oxide, 
he heats the metal in a small porcelain crucible over the blast 
ate. Cadmium can be obtained in beautiful brilliant crystals 
by distillation in hydrogen yas current. 

In a recent part of the Comptes Rendus is a report upon 
observations which M. Fautrat has made in French forests to 
determine the influence of trees on the distribution of rain and 
moisture. He finds that forests receive more rain than open 
eye and pines more than leafy trees. Pines retain more than 
1alf of the water that falls upon them, while leafy trees allow 
58 per cent. to reach the ground soon after its deposit on the 
tree. Pines, therefore, furnish the best shield against sudden 
inundations, and the best means for giving freshness and 
humidity to a climate like that of Algiers. 

Ar the last meeting — December 7th—of the Russian Geo- 
graphical Society, Col. Tillo read a report on the magnetical 
measurements made by M. Smirnoff in Russia. These measure- 
ments, it is stated in Nature, accomplished with the utmost accu- 
racy, embrace no less than 548 places, the declinations and inclina- 
tions having been measured at 287 places, and the former alone 
at 261. At the same meeting the society resolved to enter into 
relations with different governments in reference to the establish- 
ment of polar meteorological stations, and to submit an elaborate 
scheme in connection with that subject to the next International 
Meteorological Congress. 

THE scheme for telegraphing without wires, by means of 
aérial currents of electricity, has, the New York Tribune states, 
been revived by Professor Loomis. He has met with success 
in using kites for this purpose, a copper wire being}substituted’ for 
the usual kite string. Signals were transmitted thus between kites 
ten miles apart. His new experiments are made in the moun- 
tainous regions of West Virginia, between lofty peaks. Con- 
tinuous aérial currents are found at these altitudes, which will 
serve the purposes of the telegraph, except when rarely interrupted 
by violent disturbances of the atmosphere. A scheme is now on 
foot to test the merits of aérial telegraphy in the Alps. 

BERLIN, with al] her numerous educational establishments, has, 
says Nature, lacked hitherto a polytechnic such as is to be found 
in most of the German industrial centres at the present day. 
This want will soon be repaired, a commission having completed 
the plans for an extensive institution which will embrace nearly 
every branch of technical education. The plans for the necessary 
buildings have already been prepared, and as there is but little 
doubt that the Prussian Chamber of Deputies will grant the 
9,300,000 marks required, the work of erection will commence 
next spring. On account of the extensive character of the pro- 
posed edifices, five years will be required for completion. 

For the purposes of lecture experiments, H. Kiimmerer pro- 
poses to show the combustibility of nitrogen, in other words, 
that nitrogen will unite with oxygen at a sufficiently high tem- 

erature to form nitric tetra-oxide, NOve, a reddish coloured gas. 

e takes a half gallon glass cylinder full of air, and burns in it 
some 12in. or 15in. of magnesium ribbon. The heat produced is 
sufficient to produce some of the red gas, which can be easily 
recognised by its colour and intense odour. To prove its presence 
to an audience, he puts in the jar an acetic acid solution of iodide 
of potassium and a little starch solution, which is blued by the 
‘oilers which has been liberated by the nitric tetra-oxide. 

THE method of transferring by photography drawings, or 
sketches, to wood blocks for the purpose of engraving has long 
been known and practised to some extent, although attended 
constantly by technical difficulties, which have occupied the 
attention of many scientific minds with a view to their removal. 
The chemical preparations hitherto in use appear to have pro- 
duced a surface too hard and brittle for engraving purposes. As 
is frequently the case when many minds are bent in one direction, 
we hear from all sides news of discoveries which shall obviate all 
the difficulties. Among the best, and, we believe, the most per- 
fect process, is that known as the ‘‘ Hentschell process,” which 
is now being introduced by Mr. John Swain. The value of this 
method for securing exact replicas of old prints or engravings, or 
of original drawings direct from the coal of the artist, needs no 
comment. The grain or surface of the wood is hardened and 
prepared for the graver by the processes employed to fix the pic- 
ture. ‘The specimens of this work which we have seen are in 
every way satisfactory. 

In his introductory address at the recent opening meeting of 
the Royal Society of Edinburgh, Sir Alexander Grant stated that 
the society was an emanation from the University of Edinburgh, 
from which it sprang on the suggestion of Principal Robertson, 
in the latter part of 1782. Thus, in the same year that the 
University would celebrate its tercentenary the society would be 
able, perhaps conjointly, to celebrate its 100th birthday. In one 
essential particular it differed from the Royal Society of London. 
From the first the promotion of litterature as well as science 
was the object of the Royal Society of Edinburgh. But it had 
been observed that the literary element in their proceedings had 
been gradually dwindling away. Sir Alexander had inquired as 
to the number of papers not connected with philosophical science 
which had been contributed during the last fifteen years, and it 
appeared to be considerably less than forty, or little more than 
two per annum. In the last fifteen years, out of about 37 
ordinary Fellows of the Society, only about twenty had come 
forward to contribute papers other than philosophical or mathe- 
matical. The council of the society have awarded the Mac- 
dougall-Brisbane prize, consisting of a gold medal and £15 14s. 7d., 
to Mr. Alexander Buchan, for his paper on ‘The Diurnal 
Oscillations of the Barometer.” Professor Balfour reported 
that the membership of the society at present was 427, consis- 
pe of 373 ordinary and fifty-four honorary or non-resident 

ellows. 


Some experiments are reported to have been made in France 
with a view to showing whether toughened glass can be pressed 
into the printers’ service and substituted for the metal composition 
of which types are made, The advantages in point of cleanliness 
alone woul , itis alleged, be not insignificant. But the Patrie 
points out that there are other and more solid improvements 
involved in the new system. The toughened glass, which is not 
to be made in quite the same way as that used for tumblers and 
wine glasses, and need not, of course, be quite so transparent, is 
naturally much harder than the old metal, and can hardly be 
crushed out of — by those little accidents which so shorten 











the life and spoil the beauty of the old type we now employ. It 
is also cngable of being cast into more delicate shapes, so that 
the difference, for instance, between the thin and the thick 
strokes can be more clearly defined. Finally, it is now found 
that the new material can be cast in exactly the same moulds as | 
the old, and that therefore there need be no expense incurred in 
altering the machines and implements used in the manufacture of 
type. If, says the Globe, the Patrie has been well informed, the 
experiments have been completely successful, and the adapta- | 
bility of toughened glass to printing and to numerous other 
purposes is likely ere long to be fully established. We much 
doubt, however, the possibility of handling the type when set up 
with the facility which the friction between the surfaces of the 
metal types secures, 


MISCELLANEA. 

Ir has been usual to employ copper or gun-metal for the manu- 
facture of tools used in connection with explosive materials, from 
the supposed inability of those metals to create a spark of fire, 
but experiments have recently proved that sparks can be pro- 
duced by friction from both gun-metal and copper, and that the 
alloy known as phosphor bronze is the least liable to that infirmity 
of all the materials considered suitable for the purposes required. 
For the future, therefore, it is ordered that all laboratory knives, 
scissors, needles, and other articles used in the manipulation or 
manufacture of gunpowder, are to be made of phosphor bronze. 

WE have been asked to announce the following changes in the 
undermentioned firms :—The firm of Messrs. Hammond, Kyle, 
and Co., of Middlesbrough and London, has been dissolved ; Mr. 
Robt. Hammond will continue the business at the same address 
as heretofore, and Mr. Kyle will commence business as an iron 
merchant at Middlesbrough, under the style of J. W. Kyle and 
Co. Mr. T. R. Oswald, of Southampton, has taken into partner- 
ship Mr. John Murray Mordaunt, of Walton Hall, Warwick, 
“a the firm will in future be styled Oswald, Mordaunt, and Co. 
Mr. W. Robertson retires from the firm of Messrs. D. and W. 
Robertson, of Dundee, and the firm will in future consist of his 
sons—Mr. W. F. Robertson and Mr. J. 8. Robertson, The firm 
of Messrs. Hodgkin, Neuhaus, and Co., of London, has become 
connected with a limited liability company, called the Pulsometer 
Engineering Company. We understand that the capital has 
been privately subscribed. 

THe new mode of lighting by magneto-electricity was intro- 
duced at the Hanley skating rink, last week, with great success. 
The magnet is turned by a small steam engine of 3-horse power, 
and making from 800 to 900 revolutions per minute. The current 
which produces the light is direct, no induction coils being used. 
The current is conveyed to the middle of the rink by a cable, 
which, in addition to conveying the electricity, also suspends a 
lamp, which can be raised or lowered by means of a windiass. 
The carbon points are regulated by the electric current in such a 
way that, as they burn away, they are kept constantly in a 
proper position to maintain the light. Up to the present time a 
number of lime lights have been used during part of the perform- 
ances, but with the electric light in action the lime lights are 
quite insignificant, and when the gas jets were lighted the 
flames threw a distinct shadow on the sides of the rink. The 
light will be continued as a permanent substitute for gas, and the 
proprietors of the rink believe it will be cheaper. 

THE telephone has been successfully tested in the Consolidated 
Virginia Mine in communicating between the office at surface 
and the 275 fm. level. A fine copper wire, insulated and covered 
with gutta-percha, is used, and the instrument operates perfectly, 
the orders between the two points being distinctly heard. It 
appears that to test the invention over longer distances Captain 
Overton, the superintendent of the Virginia and Gold Hill Water 
Company, took a telephone and started along the company’s 
telegraph line. He was first heard from at the reservoir, six 
miles distant, where he halted, and connected the instrument 
with the wire; every word spoken could be distinctly heard in 
the office. He next went on to Lake View, on the further side 
of Washoe Valley, near the foothills of the Sierras, twenty miles 
away ; the result was equally satisfactory. Finally, he went to 
the station at the end of the line, thirty miles from the office, 
and every word could'be as distinctly heard as from the mine 
shaft. It is anticipated that great economy will result from the 
general adoption of the telephone in connection with mining. 

A NEW ship, the Sandhurst, 1600 tons gross register, left 
Glasgow recently, with a full cargo of coalsfor Bombay. She was 
fitted with a powerful apparatus to enable the crew, in case of 
fire, to drown it out by large volumes of water. It consists 
principally of a large brass pump, worked by an engine attached, 
and fed by a four-inch copper pipe from the sea. The pump is 
powerful enough to supply a steady stream of water the full size 
of the pipes, which are led for delivery fore and aft the decks, 
and can raise and discharge 10,000 gallons an hour. The pump 
is arranged so that when a quantity of water has been pumped 
into the hold on a burning cargo the sea-cock can be closed and 
the water in the hold pumped up, and either discharged over- 
board or again used to saturate the cargo. In addition to the 
pump to extinguish fire, there is an arrangement of pipes 
throughout the hold, through which thermometers can be passed 
to test the temperature of any part of the cargo. A number of 
self-registering thermometers, especially made for this purpose, 
are on board the ship, and it is intended to test and register the 
temperature at certain intervals, so that the heating of the cargo 
in any part may be immediately detected. When the coals are 
densely stowed and the thermometer pipe cannot be placed, irop 
rods are passed through the coals, which can at periods be drawn 
out to test the temperature in those places. 

A WASHINGTON press despatch states that a circular from the 
office of the Supervising Inspector-General informs supervising 
and local inspectors of steam vessels that that office has become 
aware that some manufacturers of boiler iron are stamping iron 
of their own manufacture at much higher tensile strain than 
such iron will bear when tested by the Riehle testing machine, 
as provided in rule 4 of the Revised Rule and Regula- 
tions for 1877. In consequence of this practice, injury—observes 
the American Manufacturer—has resulted to boiler manufacturers, 
who have innocently purchased such iron, and failed to apply the 
test until after the completion of the boilers, as recently occurred 
in two cases in the local districts of New York and Philadelphia. 
To prevent a practice so unjust and manifestly dangerous, in- 
spectors are directed to obtain samples from plates of all boilers 
about to be constructed in their districts, and subject them to an 
actual test before the boilers are begun, and to represent to boiler 
manufacturers the importance to themselves of this precaution. 
Whenever results of such tests fall below the tensile strength 
stamped on the iron, inspectors must report such results at once 
to headquarters in a statement according strictly with the formula 
prescribed in rule 4, page 18, Revised Rule and Regulations. In- 
spectors are also directed carefully to ascertain that all samples of 
boiler .plates tested by them have the homogeneousness and 
toughness required by section 4430, Revised Statutes, and to be 
especially careful in that respect where the plates are stamped 
above 50,000 lb. tensile strength. 

AvctIon sales of a new character*have found a footing in New 
York. Possessors of patents for inventions which they cannot 
get ‘“‘taken up,” might wish that the following from an Ameri- 
can paper referred to sale rooms in this country: ‘‘ George W. 
Keeler, of New York, held another auction sale of patent-rights, 
consisting of 704 lots, Nov. 1. ‘There was a large attendance, and 
good prices were realised. A lamp extinguisher brought 
1200 ca; a blacking box holder, 560 dols.; a machine for 
splitting kindling-wood,450 dols.; a folding spring bed, 900 dols,; 
a sponge cup, New York State right, 225 dols.; an improved 
chair, half interest, 400 dols.; an improved glue dryer, 425 dols.; 
an improved lamp chimney, 250 dols.; another, 1000 dols.; a 
triturator, to supersede the druggists’ mortar and pestle, 400 dols. ; 
a breech-loading toy cannon, 100° dols.; an improved bevel, 
100 dols.; a new strap buckle, 175 dols.; a cheap fire-escape, 
700 dols.; an improved boot-jack, 380 dols.; an improved lantern 


| for miners’ hats and conductors, 1450 dols.;_a combined scissors 


sharpener, screw-driver, and button-hook, 300 dols.; a safety oil- 
can, 500 dols.; a double faucet for both hot and cold water, New 
England States, 140 dols.; an improved mechanical movement, 
200 dols.; a double-bladed draw knife, 100 dols.; a pretty device 
in toy-building blocks, 495 dols.; a new folding stool, 150 dols.; 
and a combination toy, resolvable into ten articles, half interest, 
subject to a royalty of twelve cents per dozen and one-third the 
net profits, 1450 dols.; a music stand, that can also be used as a 
nursery table, for 40 dols.; a convertible portmanteau and bath 
tub, for 85 dols. The sale realised over 18,000 dols.” 
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EXPRESS PASSENGER ENGINE, NORTH BRITISH RAILWAY. 


MR. D. DRUMMOND, COWLAIRS, ENGINEER. 
(For description see page 6.) 
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IRON FROM OLD STEEL RAILS. 

In these days of universal depression of trade, especially 
in the manufacture of iron, it is encouraging to find one 
instance of activity and steady increase in the rate of produc- 
tion. The Cyclops Iron Company, Limited, whose works are 
at Openshaw, near Manchester, are in this fortunate position. 
The works were started in February, 1876, when, we are 
informed, the weekly production of iron was only 115 tons ; 
this has steadily increased, until in November last the weekly 
production reached, we are told, 205 tons. Land has been 
taken to the extent of ten acres, but the plant at present 
erected is exceedingly small for the quantity of iron turned out. 
It consists only of an llin. rolling mill, ‘one 50-cwt. hammer, 
and another 20-cwt. hammer, with the requisite furnaces. 

For the rolling mill the furnaces are coustructed on Perkins 
and Smellie’s patent system, but those used for heating the 
blooms for the hammers are of the ordinary description. 

The rolling mill is driven by one of Brotherhood’s three- 
cylinder engines, having cylinders 24in. diameter, with an 
18in. stroke. This engine is the largest that has yet been 
constructed on this principle, and many of the details have 
been considerably improved by Mr. W. H. Carmont, the 
managing director of the’ works. The engine has a steel 
crank shaft and a fiy-wheel weighing 12 tons, for rolling the 
largest sections of iron that can be turned out with it; the 
mill is driven at 100 revolutions per minute, and for rolling 
jin. round iron at 160 revolutions per minute. 

The amount of work done by this small mill is considerably 
over the average, and this result is obtained by adopting 
special rolls and large piles, the largest being 9in. by Shin. 
The work done consists of from 4in. angle iron to jin. rounds, 
and flat bars from 54in. by Ijin. The rolls used are princi- 
pally of steel ; 21 tons 10 ewt. of jin. round iron have been 
rolled in twelve hours with this mill. 

In order to utilise some of the surplus land the company 
are about to manufacture bricks, and are erecting a machine, 
by Wright, of Wigan, with all requisite drying sheds, which 
will enable them to manufacture 25,000 bricks per day. 

One objection against the adoption of steel rails, which 
received a good deal of attention when these articles were 
first introduced, was the difficulty, amounting almost to im- 
possibility, of disposing of them when unfit for use; indeed 
we believe that now the original steel rails are becoming worn 
out, those railway companies who are not themselves rail- 
makers find considerable difficulty in selling their old rails at 
a reasonable price. When we consider the enormous mileage 
of steel rails now in use, and the fact that the time must 
shortly approach when these rails must be taken up and dis- 
posed of, it is evident that any process which can utilise these 
worn-out articles will be received with favour. The fact that 
old steel rails form the basis of the products of the Cyclops 
Iron Company may be the reason of the prosperity of the 
undertaking. 

The speciality of the company consists of making iron of a 
very superior quality from steel scrap by a process patented by 
Mr. W. H. Carmont. The steel scrap, usually old rails, is 
tirst heated and flattened under the hammers, until it can be 
cut by the shears into convenient sizes for piling, The piles 
are formed of steel scrap in the same manner as ordinary 
scrap iron piles, but, in addition, a considerable quantity of 
steel turnings is introduced into each pile, which weighs about 
34 ewt. 

The pile is heated in an ordinary furnace and hammered 
intoa slab. Four or five of these slabs are then hammered 
into one, and three of these latter slabs are again hammered 
into one to form an ordinary locomotive crank. To produce a 
more fibrous iron, the blooms are rolled into bars, then piled 
and re-relled or forged. The inventor claims that by careful 
selection of the materials used in the pile he can produce iron 
which shail be fibrous, grained, soft, or hard, as may be desired. 
We saw a piece taken from the web of a crank, measuring 
4in. by 4in., and broken under the hammer, which presented 
a beautifully even, grained fracture. An }in. round bar was 
bent double upon itself, cold, without the least sign of frac- 
ture, and we saw a bar fairly welded. The inventor states 
that this iron will weld as well as ordinary iron if due care is 
taken, whereas if burnt it will not weld at all, and it is well 
known that with ordinary iron it is frequently so burnt at the 
welding as to seriously injure its strength. 





he heaviest forging yet made is four tons weight, and | 
seven locomotive crank axles have been supplied to an English | 
railway company, and have, we believe, given great satisfac- 
tion. Several specimens of this iron have been tested, and | 
the highest tensile strain obtained before fracture was 48 tons | 
per square inch, but the elongation of the metal before frac- | 
ture was, as might be expected, the lowest with the highest | 
strain. On the other hand, the company state that one of the 

shown specimens has stood a strain of 324 tons to the square 
inch, with an elongation before fracture of 43-7 per cent. | 
This shows a most extraordinary amount of elasticity and | 
toughness in the metal, and if this result can be obtained 
with certainty, this material will find a ready sale. | 
= | 

EXPRESS PASSENGER ENGINE, NORTh 

BRITISH RAILWAY. 

Tue Hawick and Border Union Railway, uniting Carlisle 
with Edinburgh and Glasgow, constitutes one of the heaviest 
roads in the world worked by a high speed passenger traffic, 
as will be seen from the setvtions on page 4. One incline of 
1 in 70 is, in round numbers, seven miles long without a break 
worth mentioning ; another of nearly eight miles rises at the 
rate of 1 in 75, a third incline equally steep is two miles long. 
It will be understood that to work the fast Pullman car 
passenger traffic of the Midland Railway over such a road as 
this, very powerful engines indeed are required. Until 
about a year ago, two engines were always employed on the 
inclines to maintain the requisite speed of thirty-five to forty 
miles an hour. This was ‘athe however, to be a very 
uneconomical arrangement, and Mr. David Drummond, loco- 
motive superintendent of the North British Railway, designed 
and constructed at the Cowlairs Works of the company, the fine 
engines which we illustrate on page 4, and of which we publish 
this week a working drawing. It will be seen that the engines 
are of the bogie type, which is admirably adapted for travers- 
ing the somewhat sharp curves which are plenty enough on 
the line. The cylinders are 18in. by 26in., and driving 
wheels 6ft. Gin. diameter, The engines are built of some- 
what unusual strength, as a small increase of weight is rather 
advantageous than otherwise in engines which require plenty 
of adhesion. They have been remarkably successful, working, 
in the summer months, without a stop or a pilot from Edin- 
burgh to Carlisle, a distance of ninety-eight miles, in 
2h. 20min. while in winter, with three stops, the time is 
2h. 35min., or an average speed of over forty-two miles an 
hour. The trains consist of one Pullman car, one six-wheeled 
Midland bogie carriage, four composite carriages, and two 














brake vans, the whole weighing, without passengers or luggage, 
117 tons, the consumption of Fuel being 28Ib. of ace yr! 
per mile—a wonderfully good result. 

The construction of the engines is so clearly shown in our 
drawing that hardly any description is required in addition to 
the abstract of the specification to “uk the engines were 
built, which we append. It is worth notice that Mr. Drum- 
mond uses brazed copper for the flue tubes instead of brass, 
These have been found, we believe, to stand very well. ‘Their 
diameter is smaller than that usually adopted, This has been 
rendered desirable because the blast is of necessity sharp on 
the inclines, and tends to lift the fire and render the boiler 
uneconomical. The boiler is fed by two injectors, At first it 
was intended touse pumps, and pumpsare shown in our working 
drawing, but subsequently injectors were substituted. Mr. 
Drummond has carried out an elaborate series of experiments, 
intended to decide whether any advantage was gained by 
feeding with pumps, a portion of the exhaust steam being 
returned to the tender, with the result that the saving effected 
is so small that it did not in any way compensate for the extra 
trouble and expense caused by the = and heating 
apparatus. This result is no doubt opposed to theory ; but 
the figures obtained in practice lie before us, and are con- 
clusive. The abstract of the specification runs as follows :— 

Boiler Plates.—Quality to = the best Yorkshire boiler 
plate, to dimensions given on tracing. 
composed of one plate. Circular seams, single rivetted, 
}3in. rivets, fin. pitch. Longitudinal seams, butt jointed, 
with straps inside and outside, double-rivetted zigzag, holes 
all drilled. Fire-box shell covering plates in one plate. 
Inside fire-box of the best quality of copper plate; top and 
sides composed of one plate, fire-box stays, sides, back, and 
front, jin. diameter—copper—screwed twelve threads per 
inch, rivetted inside and outside. Roof stays—iron—1,'yin. 
diameter and l;4sin. diameter and jin. diameter, plain in body, 
with collar and square end outside and nut inside fire-box, 
and rivetted over on outside shell. 

Tubes.—Brazed copper of the best quality, 1jin. external 
diameter, 10 and 11 BW.G. thick. Back plate stayed to 
boiler barrel with palm stays, rivetted through back plate ; 
front tube plate to mal with T iron and palm stays. Copper 
tube plate to barrel with belly stays and set screws, as shown 
on drawing. i 

System of -Workmanship.—Barrel plates, to be bent per- 
fectly cylindrical and cramped together, then to be drilled 
through both plates. All burrs to be carefully removed, and 
afterwards rivetted together. Drilling of holes apply to 
copper as well as iron plates. To be machine rivetted in all 
cases where practicable. All bearings, cocks, slide valves, 
bushes, red &e., to be of the best gun metal; and all 
material throughout to be the best of its respective kind. 

Injectors.—To have one No. 8 and one No. 9 Gresham’s or 
Friedman’s improved. All joimts throughout engine and 
boiler to be scraped to a true surface and made with boiled oil 
only. The boiler to be tested previous to being put in the 
frames, with warm water, to a pressure of 200]b. per square 
inch, and 150 lb. per square inch with steam. 


Each ring of barrel 


Principal Dimensions, 
BOILER. 


Length of barrel 10ft. 3}in. 


Diameter of smallest plate, outside 4ft. Shin. 
Thickness of plates (barrel) — 9-1éin. 
Do., tube plate a a. ease ee: os" ven jin. 
OUTSIDE FIRE-BOX, 
Length, outside .. 6ft. 6in. 
Breadth, outside .. 4ft. lin, 
Thickness of plates a Sin. 
INSIDE FIRE-BOX. 
Length inside at bottom ft. 9fin. 
Length inside at top 5ft. 6Rin. 
Breadth inside at bottom 3ft. 43in. 
Do. do. at top, tube plate Sft. Shin. 
Do. do. at top, back plate .. Sit. 2gin. 
Height, bars to crown, front Sft. 9in, 
aN rae 4ft. 
Thickness of plates 9-16in. 
Do. of tube plates... .. .. din. and 9-16in. 
Water space at bottom.. . 3in. 


Distance between crowns of inside and outside 
fire-boxes at centre om oc cc co 0s Be 2 ORR. 


No. of roof stays .. 140 
Pitch, longitudinal 4hin. 
Do., circular ‘ 3fin. 


Area of fire-grate .. .. .. 
Heating surface in fire-box.. 
Do. do. in tubes ‘ e- 
Do. do., total .. 


21 square feet. 

94 square feet. 

1005°3 sq. feet. 

‘ > 0s 1099°3 sq. feet. 
TUBES, 


Length — 10ft. 10in. 
Diameter, outside .. ljin, 
Number . 222 


Water space din. 

Thickness .. » <* os 10 & 11 B.W.G. 
CONNECTING RODS, 
Centres Sige ‘ 
Bearings, large end 
Do., small end.. 


6ft. 6in. 
Sin. dia. x 4in. long 
in ‘ee 3}in. x Sin. 
WHEEL. 


oN ae ae eee 6ft. 6in. 
Bogie centre to centre of driving axle .. oft. 10in. 
Distance between driving and trailing . .. ft. Oin. 
Diameter of bogie wheels .. .. .. aes . Sft. 6in. 
Do. of driving and trailing Ya erm, 4 
Distance between backs of leading and trailing 
tires oh Sy es PE | Ree 4ft. 5hin. 

Distance between driving tires. . Sevres; > | 
Crank axle—Diameter at centre... 4 ies | de San 

& Diameter in wheel boss stim 

s Diameter in bearing .. Sin. 


in. 

t. 1l}in. 
12in, x 44in. x 43in. 
Shin, 

léin. X 17}in. 

3ft. 11}in. 


Length of bearing 

Centres of bearing 

Crank webs .. .. . ‘> 
s Length through wheel boss 

Diameter of wheel boss Ee 

Trailing axle—Centres of bearing 


” ‘ 


” 


x Length of bearing .. .. Thin. 
Ka Diameter of bearing -. Thin. 
a Diameter at centre... .. Ghin. 
ee Diameter behind collar . . Tin. 
ne Diameter in wheel boss. . Shin. 
eat Length of wheel boss Shin. 


Diameter of wheel boss.. 


” léin. X 17}in. 
Bogie axles—Centres of bearings 


3ft. Sin. 


ja Diameter of bearings. . éin. 
a Length Pee sea 9in. 
a Diameter at centre Shin, 
» Diameter in wheel boss Tin. 
nes Length in wheel boss . . -_ 
Bogie springs—Centres wa oe 4ft. 
a Breadth ib 5in. 
pa Camber, loaded 2hin. 


5in. x fin. thick. 
jin. diameter. 
3ft. Gin. 

din. x 5in. broad. 
sin. x 5in. broad. 


=A No. of plates, 12 
Driving springs—Volute oe 

Trailing springs—Centres .. 

No. of plates, 16 > 

Do. back plate, 1 

ge ee ee ae eee 
Safety valves (Ramsbottom’s), No., 2 ; diameter. . 
Frames (in one plate), distance between a 
Thickness. >= beh bd} os 

Top of frame from rail 

. Centre of boiler from rail. . , 
Top of chimney fromrail.. 6. 6. +s 





” 
” 


| 





| coal, addition 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE PURIFICATION OF IRON, 

Sir,—In my letters of July 14th and 19th I called attention to 
some of the advantages of my fluorine process for the manufacture 
of cast steel from Cleveland pig iron. I wish again to call 
attention to the value of the residual products, which are the 
gaseous compounds given off, and the slags. ‘The gases given off 
are fluoride of silicon and fluoride of phosphorus, which are 
readily condensed with water as described in letter of 19th July ; 
1 ewt. of fluorspar is used to purify a ton of Cleveland pig iron, 
this yields 672 Ib. of silico-fluoric acid by merely condensing the 
gases with water. If this acid is sold at the price of sulphuric 
acid, say 1d. per lb., the value is £2 16s.; it is now worth more 
than napus acid. About 20 lb.{of phosphorus are volatilised 
and condensed, which, when separated from the fluorine, is worth 
about twice as much as the pig iron from which it was extracted. 
The slags or cinder of the process can be used for smelting, and 
are worth as much as rich iron ore ; they contain 58 per cent. of 
metallic iron, 0°90 per cent. of phosphoric acid, and 0°12 per cent. 
of silica, These slags result from the iron ore used in my 
process, which all becomes utilised, either by yielding iron in the 
process to the cast iron under treatment, or for use in smelting 
after use in my process. This reduces the cost of purifying the 
crude iron to raw steel to about 2s. per ton if the other residual 
products are wasted ; it includes cost of fluorspar 9d. to 1s. per 
ewt., 2 ewt. of puddler’s slack coal at 6s. per ton, and the labour 
of two men at the purifying furnace, producing 30 tons of raw 
steel per twelve hours, and for pulverising and mixing the 
materials. The metal is delivered to the furnace and removed 
by the blast furnace labourers. Another item of importance 
reducing cost of the cast steel is that by mixing manganese iron 
ore with the other ore and fluorspar, manganese is given to the 
steel in sufficient quantity to leave a small portion in the finished 
cast steel, and ferro-manyanese is not necessary, Ores containing 
manganese and too much phosphorus to be fit for making 
spiegeleisen may be used for this purpose. 

In addition to the foregoing, about 5s. is incurred in converting 
the raw steel to cast steel, which is in the form of ingots, in the 
condition to be hammered or rolled. The raw steel is taken 
molten in ladles from the purifying furnace and poured into the 
open hearth cast steel furnace, and therein is further decarbonised 
with iron ore in about one-third of the time taken with pig iron. 
The expense is for about 2 cwt. of ore, labour and fuel; the ore 
replaces the waste of 1 per cent. of carbon. The cost of conver- 
sion of a ton of ‘Cleveland pig iron into aton of cast steel ingots is 
then 7s. per ton, exclusive of interest, superintendence and a, ym 
if the gaseous products are wasted. ‘There is not likely to be an 
increased value in price of fluorspar if the gaseous products are 
saved and utilised, as the fluorine is again given off to form 
artificial fluoride of calcium, as a residual product of the use of 
the silico-fluoric acid in manufacturing chemistry, and may be 
recovered and used in my process an indefinite number of 
times ; as, for instance, when fluoride of potassium is formed this 
salt is readily decomposed by lime, forming caustic potash and 
fluoride of calcium. 

Over three years ago I invented and patented, in 1874, No. 1267, 
a furnace to use my process in, to make cast steel from pig iron 
in a continuous operation, wherein the purifying part of the 
process is conducted at the temperature of a boiling puddling 
furnace, and the conversion to cast steel effected at the temperature 
of an open hearth cast steel furnace. I also specified the use of 
two furnaces, in one of which the metal is subjected to a higher 
temperature than the other. I, however, prefer to divide the 
operation between two furnaces, one to purify the iron in and the 
other to finish the purification from raw steel to cast steel. The 
raw steel, or purifying furnace, is provided with a hearth lined 
with oxides and cooled outside with air; the re-agents of the 
pa cover the hearth, and cast iron is poured in it from a blast 

urnace. With rich fusible ores in the mixture of re-agents the 
purification takes fifteen to twenty minutes in 
minutes more are occupied in preparing the 
charging, making half an hour for each charge. The furnace con- 
tains 1} tons of metal, thus producing 30 tons in twelve hours, 
This furnace is in all respects, except the hearth, like the cast 
steel furnace, which has a sand bottom. ‘The furnace is practically 
like those described in THe Enorveer of 9th and 30th eveaher, 
being without regenerators, with the gas producer or generator at 
one end of the furnace, and with air spaces between the walls for 
heating the air, and arrangements for thoroughly mixing the air 
and gases. One of the most valuable features of the arrange- 
ment is that for supplying air to the furnace when the fuel 
employed in generating the combustible gases is coke—which is 
merely given here by way of illustration. The greatest amount 
of heat obtainable is produced by conducting through pee 8 
in the flues leading from the generator to the reverberatory 
chamber, and mixing with the gases, a weight of air equal to 
that used in producing carbonic oxide in the generator, an object 
of importance being to prevent either an excess or a deficiency of 
air, either of which reduces the temperature produced. 

In order to insure a constant measured } ao of air used 
both for producing carbonic oxide in the+generator and for 
burning the carbonic oxide to carbonic acid, the furnace is pro- 
vided with a blast apparatus which consists of two Root’s blowers 
of equal capacity, which are driven at equal speeds by one steam 
cylinder direct or by an equivalent motor. The air driven from 
one of the blowers supplies the gas generator, that from the other 
blower inflames or burns to carbonic acid the gases issuing from 
the generator to the reverberatory furnace through the fiues. If 
the fuel used contains hydrogen, the gases will require more air 
to burn them completely than is used in the generafor itself, the 
SS of such air being determined by the amount of the 
iydrogen; in such case the blower for the gases is large enough 
to supply the additional amount of air required to burn the 
hydrogen, or 35 lb. of air to each pound of hydrogen in the 
alto that used for burning the carbonic oxide. 


the furnace, ten 
furnace for the 





|The temperature given by this means in the reverberatory 


furnace, using heated air at 300 deg. to burn the gases, is 1300 deg. 


| to 1400 deg. Fah. above the highest temperature of a puddling 
| furnace. The temperature of the reverberatory furnace is regulated 





by a valve in the blast pipe delivering air to the gases, each 5 per 
cent. of air shut off from the gases reduces the temperature in 
the reverberatory chamber about 100 deg. The gases which are 
not consumed, by reason of shutting off the air, pass to an 
adjoining chamber used for heating, where they are mixed with 
the air that was shut off from the other chambers, so that perfect 
combustion without excess of air is insured either in one chamber 
or the other, as may be required. The waste heat of the furnace 
then passes to boilers, where it is for the greater part absorbed. 
The repairs of the furnace are mainly to the roof, and can be 
made after each week’s work. ‘The furnace is composed of 
18 tons of cast iron, 8000 fire-bricks, and 15 ewt. of wrought iron 
work. The blowers for a medium size cast steel furnace of 6 tons 
capacity, or a raw steel furnace, may be two of Root’s No. 1 
size, which require 4}-horse power to drive both. The furnaces 
are of 6 and 12 tons capacity ; a 12-ton furnace will make 400 
tons per week of cast steel. 

The means here described for using the exact equivalent of air 
in thorough admixture with gaseous fuel for obtaining heat may 
be applied to all cases with advantage, especially to steam boilers. 
In the vertical tubular boiler with the combustion chamber for 
the gases near the top, and a little below the water line, it will be 
very marked in its economy, the heat can all be transmitted to the 
water by passing downward, so that the waste heat or gases will 
escape into the air at the temperature of the feed-water. One-third 
of the heating surface is as effeetive,using heat at 4500 deg. Fah.,as 
the whole is using 300 cubic feet of air per Ib. of coal, giving 
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1500 deg. Fah, temperature to the gases, as in the ordinary 

draught furnace. ‘There is also the saving of half the fuel to be 

taken into account. Thus by the use of one half of the fuel at the 

temperature of about 4500 deg. Fah., but one-sixth of the heating 

surface of boiler is required to be as effective as the whole is with 

the ordinary draught furnace. JAMES HENDERSON, 
New York, December 18th, 1877. 





Sir,—-I have followed with much interest the correspondence 
in your valuable paper upon the purification of iron, and would 
have made some remarks ere now had I not waited to see the 


slightest use if the skill of the workman did not exist. Any 
shop that uses the method you describe of facing valves now 
| must have stood still, and no doubt would give erroneous ideas 
| to any person that passed through, or served his time in, the 
|same. And the “‘ thousand and one” difficulties of erecting and 
finishing the machine are overcome, and quickly too, by our 
mechanics, judging by the enormous amount made, and the 
price of same in the market. 

| The use of machinery has never decreased the skill of the 
| workman. No man wishes to do the work that can be done by 
a boy, and no boy can do the man’s work. Nothing but years of 
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THE WHITE STAR MAIL STEAMSHIPS. 


THE following table, giving ‘the average passages cf the White 


Star Line of United States mail steamers, the property of Messrs, 
| Ismay, Imrie, and Co., Liverpool and London, is of great interest, 
| as showing the wonderful strides that have been made in ocean 
| navigation. i 
| well known, and these tables, which refer to the years 1872 to 1876 
| inclusive afford the means of interesting comparison. 


The history of the first few Atlantic steamers is 


Outwards—Queenstown to New York (Sandy Hook). _ 






































result of the letters in the issue of the 21st ult. thought and practice can work the large machines, which require | poe i Fae se se wsilaaate| wissen F 
Taking up the point at issue, @amely, the elimination of | constant attention; and every one who knows how to work + - : : 3 
phosphorus by molten oxides without burning off the carbon, I | finds it enough to do one job well, independently of all trade | 3) BY eg B) ww iBi re 2 
would refer your readers to an experiment made in August, 1871, . society views. There must have been a poor lot of workmen in Steamen | s| £2 16) 2 Bi & lg) 2 A 
by Mr. R.° Lester, at the Tees Side Ironworks of Messrs. | the shop you deseribe to take a good fitter to work a boring mill, | ~~ Cie Se See ae eee = 
Hopkins, Gilkes, and Co., Limited, in connection with the ora scarcity of hands; any way, it was best to have the job | be scebs. Edel ok: le wee 3 
Paddling Committee, and published in the ‘ Journal” of the Iron | done well, and nothing but a good man could do it. Chucking | ee ele | Sh bot. ae ee ae = 
and Steel Institute of that year. The following extract | and fixing work on the machines is very readily done by men Z| 5 > % Zz 
describes the experiment :—‘*The experiment was made for | accustomed to work, and most engineers have special tools for |} ——-——— ———— | — —— -- —-|- |_| 
the purpose of ascertaining the effect of oxide of iron upon | special jobs, and men are continually suggesting improvements , jd. hem, |d-hem.| dohvm, (dvhem.) jd. h. m,{d.h. im. 
molten iron, simply by causing the oxide to rise through the | in the same, as many masters know and appreciate. But skill | Republic ../ 6) 9 15 98 59 22 85109 21 S769 25 41) 910 3 say 2h Ie 
bath of iron, especially in reference to the elimination of phos- | is thought more of in the works than inventions, and when the | (443. iq aa ee yo ye Bese a 
r ‘ . ° A ‘ ° ° : ° . eltic .. 2)10 18 5211.9 10 10, 99 18 41109 18 2) 8 9 11 54)9 15 21 
phorus. A charge of No. 4 forge Cleveland pig was melted ina | two are combined in one man, a discerning firm quickly lifts him | | || 
cupola; a puddling furnace was kept ready. About 2 cwt. or | a step higher, or he lifts himself. Witness our great self-made | Adriatic .. 7) 9 8 1510/9 15 24/8918 9109 317} 7) 9 9 56/9 10 55 
3 cwt. of hammer slag—shot cinder—was thrown over the men of the past and present. This seems to me anything but a | | | | 
bottom of the puddling furnace, and about 4 cwt. of molten new idea—that is, the special tool part. Baltic... .. 10} 9 6 6,10)9 10 20/99 13 25 8911 3/5) 9 6 44/9 9 41 
iron from the cupola was run in over the cinder. ‘The heat was I could advance a great deal more against the article in ques- | ; | FEO ES A iF e 
then raised, and the charge was left untouched, until the cinder | tion, but I am afraid of taking up too much of your valuable | Ge ..—|  — ae a 79 5 16; 8 8 11 4015-19 5 
had risen to the surface of the iron. Sample C of iron, and | space. My whole life has been passed in the workshop, and I} pritannic tae | 39 1218 69 5 35\ 6 7 18 2618 16 51 
sample H of cinder were then taken. The damper was then | am therefore in a position to speak of what was and is; and I tal Bes 4 : Lous % 
closed, and the puddler commenced to work as the iron was feel sure that most of the thoughtful men in our trade will agree Homewards—New York (Sandy Hook) to Queenstown. 
found to come on the boil, The moment when the iron com- with me that the present workmen are far superior in skill, in- a 
menced to show grain, sample D of iron was taken. On stopping, | telligence, sobriety, and regularity to what they were some years | | 1872. 1873. 1874. 1875. 1876. 
sample E of iron and Souple I of cinder were taken :— back, in spite of trade societies and their numerous calumniators. | FA 
% 2 | z PA z bo 
; 3 IB 2» bf 2b 2 8 wl» |e 
A B 7. ¢ Di” pe F. G. oe ee | Steamer. 5) £ £1 2 & £ E €£1E € z 
. x Iron at | Cinder . | > a >| £ IF £ \> £ >| &£ 5 
Pig before ¢T8P oe time when [ron when | Iron taken | Cinder | after it had | ; soca eae) ee | ee a) ee a «=| 3 
going into neltin ter cinder forming on Puddle bar. before massed | taken when | ls . te aa role . Té . a 
cupola, = ™e ve | ™ | was taken into grain. | dropping. charging. | through | J7OR was | \A Zz Z Z Zz 
— off. bath of iron.) @OPPing- | lan lat “a Tan Lhemla 
_ oe . h. mi. d.n.m. d.h.m. a.nh.m. d. fh. m.)ad, n,m, 
Combined carbon. O75 1°20 1°30 1°85 | ie bs) a _ | Republic : 6815 2 5/8 22 46109 040 69 7 3) 9 0 26/8 23 40 
Carbon : p _ 0°20 0°05 } } 
Graphite 2°40 2°00 0°70 0°05 - Celtic .. ‘| 2 $ 23 1011/8 23 16 98 16 54 98 23 34] 9 § 23 38/8 21 59 
Silicon fae ee 1:48 16 0°07 0°04 0°04 0°07 | 
Sulphur ; ow or 0°06 0°02 Trace. 0°04 Baltic .. | 9 81411108 13 14 98 W 46 98 21 32) 5 § 20 24/8 15 32 
Phosphorus ‘ 13s 1° Ors2 0°20 O33 0°30 2°69 3°28 | a7 : ie 2 ea eee : 
Manganese. 36 *0" | ‘Trace. Trace, Adriatic ..| 7) 8 13 4810/8 13.17 78 6 42108 11 27) 7| 8 17 46/8 12 34 
fron by difference . 5°43 93°15 | 97°55 97°84 98°28 99°54 ay : | j t te py 
Phosphoric acid oy 7°51 | 7°73 | Britannic ..|— | - 38 20 42 6812 8) 6| 7 20 BS 7 46 
* A little iron escaped into manganese. ConaPe::- ee | nectvastes, habeus Fim 


Here it is noted that iron melted and taken from a cupola con- 
tained carbon 3°2, and phosphorus, 155; when the cinder was 
taken off the iron contained carbon 2°00, silicon 0°07, sulphur 
006, phosphorus 032. Now, Mr. Bell, in the paper he read in 
Landon before the Lron and Steel Institute in March last, refers 
to this experiment, but makes a slight error in his remarks, 
namely, ‘the early days of the use of the Danks furnace.” This 
should be prior to the introduction of the Danks furnace, 
since it was published about six months before the first Danks 
was at work in this country. ‘This experiment was carried out 
in an ordinary puddling furnace, and was designed to show that 
the passing of molten oxides through iron carried off impurities, 
the phosphorus being eliminated to the extent of 1°23 per cent. 
This L consider the answer to your correspondent ‘* Phosphorus,” 
in his letter Nov. 27, wherein he states that, “ If the moment the 
metal began to melt the damper were dropped, and the heat 
regulated so as just to melt the pig and no more; if then the 
melted iron were stirred in a heavy bath of cinder for two or 
three minutes, and if the furnace were then bled, and the 
damper being raised, the process of puddling were continued; and 
if, finally, it could be shown that the dropping of the damper, the 
stirring of the melted iron, and the tapping off or bleeding of the 
cinder were all done with an intelligent knowledge that in this 
way phosphorus was got out of the iron, then the doer of these 
things of set purpose could claim to have done what Mr. Bell 
proposes to do.” Your correspondent, ‘‘ Oxide,” of the same 
date states that, ‘‘ The puddler, whether man or mechanical, may 
be safely divorced from the iron industry of the future, and the 
rotary furnace will be as unnecessary as the fifth wheel to a 
coach,” If this is the case, why is it necessary to mix and stir 
in the bath molten cinder and iron, or why is it suggested to use 
a Danks, Crampton, Godfrey, and Howson, or any other rotary 
furnace for the purpose % 

The simpler method for the accomplishment of this object 
would be the open hearth furnace with solid oxides—hammer 
slag or seale—placed upon the bottom, and molten iron run direct 
from the blast furnace, and so allowing the cinder in a molten 
condition to pass through the molten mass, which could be tapped 
off, or bled, as “‘ Phosphorus” terms it, leaving the molten iron 
free from the objectionable impurities, and less liable to burn off 
the carbon, which would be the case by mechanical means, 
rotary or otherwise. In reading through the correspondence in 
your journal, I think you will admit that the experiment of 1871, 
as quoted, is the keystone of the whole structure. 

Middlesbrough, Dec. 31st. Mm. L. FaLiows, 


THE SCARCITY OF GOOD WORKMEN, 

Srr,—Referring to your article last week, entitled ‘* The 
Scarcity of Good Workmen,” allow me to observe that I for one 
do not endorse your views—perhaps for want of knowledge ; but 
with your kind permission I will try and explain my reasons for 
the same. Passing the first part, relating to the masons’ strike 
—which seems to be written entirely with a class view—you say 
that should the Newcastle experiment be tried again the results 
might now be different. Perhaps so; but the foreign workman 
would have to do a great deal more for an English day’s work 
than he has been accustomed to, and it remains to be seen 
whether he would not want the same wages as. his English 
brother when he had acquired his quickness and cost of living. 

Is or is not the skill of the British workman on the wane ?— 
decidedly no. Who that looks upon any finished piece of mecha- 
nism of to-day and compares it with what was done say twenty 
years back, can arrive at a different conclusion, I am at a loss 
to conjecture ; and the cost of same is very much less, although 
more wages are paid. Machinery is held by one of your corre- 
spondents to be the cause of a decline in skill. But first the 
machine must be made—which, to work right, must be perfectly 
fitted ; and from my own experience, seve and labour-saving 
machines have been due to the suggestion of the workmen, who 
have not the time or education or means to carry out their ideas. 
Secondly, the enormous amount of machinery made at the present 
time, compared with twenty years since, has more than doubled 
the number of mechanics, and no doubt a large number of 
inferior men are employed in the trade, and these are the men 
who first feel the evil effects of bad trade ; but by far the greater 
number are a great deal superior to the workmen of earlier days. 
A man was expected to turn, fit, smith, and make patterns, and I 
may say make drawings, some time back ; but what sort of work 
did they do? So far as I can judge by what can be seen of their 
work, it would be put on the scrap heap now. 

A mule could not be made to do what you describe were it not 
for the excellence of workmanship bestowed upon it. If a mule 
had been made twenty years back to do what you describe, and 
could not be made now, your argument would be sound. But 
is this the case? And no theory or drawings would be of the 


I send my name and address, not for publication, but for good | 
faith, sa 
Dec, 26th, 1877. 


RHEEA FIBRE, 

Sir,—We heg to point out a slight inaccuracy in your article 
on the “ Rheea Fibre Cleaning Machine” which appeared in THe | 
ENGineer of 30th ult. You describe the machine as the joint | 
invention of David and John Greig, whereas it was the invention | 
of the sole patentee-——Mr. John Greig, jun., son of Mr. John | 
Cireig— the connection that the late firm of D. and J. Greig had | 
with the machine having simply been confined to its construction, | 
which was effected partly in accordance with drawings received | 
from the patentee and partly under his personal superintendence, | 
he having temporarily Jett India for that purpose. 

The machine was the result of many costly experiments both 
in the cultivation and cleaning of the fibre in India, which 
extended over several years, JOHN GREIG AND Sons, 

(Formerly D. and J. Greig.) 

[We find that although the patent was taken out in the names 
of David and John Greig, they were really only the importers 
into this country of the invention of Mr. John Greig, as was 
then abroad.—Ep. E. ] 








STEEL SHIPS. 

THE following notice has been issued by ‘‘ Lloyd’s Register of 
British and Foreign Shipping ”:—Notice is hereby given, that the 
committee of this society bare this day passed the following 
resolutions, amending notice No. 379 in regard to the classing of 
ships built of steel :— 

(1) In all cases where it is proposed to build ships of steel for 
classification in the Register Book, a sketch of midship section 
with longitudinal plans showing the details of the scantlings and 
arrangements, must in the first place be submitted for the 
approval of the committee, and the vessel so approved must be 
built under special survey. 

(2) A general reduction of 20 per cent. in the thickness of the 
plating, frames, &c., of ships built of steel from that prescribed 
in Tables G1, G2, G3, and G4, for iron ships of the 90A grade or 
above will be allowed, subject to such modifications as may be 
deemed necessary by the committee, according to the size of the 
vessel, when the plans, &c., are submitted for their approval.* 

(3) The steel to be used in ships building for classification in 
the Register Book, will be required to stand the following tests, 
to be applied under the personal inspection of the surveyors to 
the society, to samples selected by them whenever deemed by 
them to be desirable. 

And the committee will require that 
every plate, beam, and angle supplied for 
these ships shall be clearly and distinctly 
stamped in two places with a brand 
similar to the following, thus :—denoting 
that a shearing from the plate or angle so 
marked has successfully been bent cold 
after being tempered as described in the 
temper test which follows, and that the 
plate or angle in question is capable of 
withstanding the whall of the tests con- 
tained below.t+ 

Strips cut lengthwise or crosswise of the plate, and also angle 
and bulb steel, to have an ultimate tensile strength of not less 
than 27 tons, and not exceeding 31 tons per square inch of section, 
with an elongation corresponding to 20 per cent. on a length of 
Sin. before fracture. 

Strips cut from the plate, angle or bulb steel_to be heated to a 
low cherry-ved, and cooled in water of 82 deg. Fah., must stand 
bending double round a curve of which the diameter is not more 
than three times the thickness of the plates tested. 

(4) No reduction will be allowed in the sizes of rivets from 
those which would be required by the rules for the vessels if built 
of iron. 

(5) In other respects the rules for the construction of iron ships 
will apply equally to ships built of steel. 

By order of the committee, 
BERNARD WAYMOUTH, 
Secretary. 








2, White Lion-court, Cornhill, London, E.C., 
20th December, 1877. 


* The rivets, keel, stem, sternpost, rudder, and pillars, and the girders 
and top of -inner bottoms, may be of iron of the usual size, but no other 
parts of such ships are to be of iron without the special sanction of the 
committee, 

+ As required in iron ships, all plates, beams, and angles to be legibly 
stamped in two places with the manufacturer’s name or trade mark, and 
the place where made, which is also to be stated in the report of survey. 














The following are the most remarkable passages each year : 
OUTWARDS (QUEENSTOWN To New York). 
DAYS H. uM. 





Baltic Sept., 1871 S$ 19 oe 
Adriatic May, 1s72 7 23 1; 
Adriatic Sept Sees cmot es lcci s Pee 
Britannic June. 1874 .. .. 1 
Germanic .. July, 1875 oe” age de ee i 
Britannic 3 Nov., S76 . be ; i 1 
Homewarbs (New YorK 10 QUEENSTOWN). 
DAYS H. M 

Oceanic June, i871 . § 7 1 
Baltic .. Dec., S72 ; 3 2 
Baltic Jan., 1873 7. SR: 2 
Adriatic Oct., IS74 7 3k 
Germanic Aug., 1875 — 4 
Britannic . Dec., 1si6 7 12 4! 


The vessels were built by Messrs. Hailand and Wolff, of 
3elfast. The engines of the Adriatic, Baltic, Germanic, and 
Britannic were built by Messrs. Maudslay, Sons, and Field, and 
those of the Republic and Celtic by Messrs. Forrester, of Liver- 
pool. The engines of the Britannic were illustrated and described 
in THE ENGINEER of the 27th of October, 1876. 








Expiorations IN CentrAL Asra.—It is stated that the 
Governor-General of Turkestan has invited the Russian Geo- 
graphical Society to send some explorers to accompany a scientific 
expedition which he intends to dispatch to remoter provinces of 
Central Asia early next year. Among the servants already 
selected by the Government are Mr. Roossoff, curator of the 
Imperial Museum at St. Petersburg ; Mr. Smirnoff, a well-known 
botanist ; and Herr Middendorf, who is regarded as the chief 
authority on agricultural matters in Russia. A telegram from 
Kodjent states that intense cold prevails in Central Asia, the 
Amoo-Daria being covered with ice. In the neighbourhood of 
Samarcand the mercury has for the past fortnight sunk as low 
as forty degrees below freezing point. Great misery prevails 
among the people of Turkestan, in consequence of the excessively 
cold weather ; such intensity of frost being uncommon in the 
southern provinces of Central Asia. 

CHeap Rarway WHEEL TrrEs.—A very extraordinary state- 
ment has been published in the Manchester Guardian concerning 
the quality of cheap tires. It is made by a correspondent of that 
journal, and runs as follows : ‘‘ Competition has become so great 
and prices so low that some firms are making tires on the cheapest 
sare way that can be devised. For Fe gy one firm of carriage 

yuilders are buying what is called a ‘blank’ or ‘block’ similar in 

shape before rolling to a very small tire, the interior of which is 
like a honeycomb, and when going through the process of rolling 
cracks on the flanges and faces of the tires, so that it is necessary 
for smiths to wedge them. Some firms are adopting a small roll, 
which is applied when the tire is about an inch from the finished 
diameter, to close the small cracks and polish the flange so that 
they may not be detected when cold. I believe there are tire 
manufacturers in Sheffield who employ a number of smiths for 
the special purpose of smithing tires. I will endeavour to give 
particulars as to the above statements, in order that the process 
may be better understood. First, the bad place in the tire is 
heated to a red heat in the smith’s fire, then a sate (a tool in the 
shape of a wedge) is driven to a depth of an inch, or more if the 
bad part requires it, and a cold iron wedge, similar to the opening 
made in the tire, is also driven into it. The tire is then put back 
in the fire and subjected to a wash or welding heat, which welds 
the iron to the steel on the outside but leaves the impression on 
the wedge, and consequently the tire is far weaker now than 
before it was tampered with. It is difficult to detect this tinker- 
ing, and it can only be found out when the tire is turned by the 
difference in colour of the iron and steel when polished bright. li 
believe railway companies are not liable to action for tires which 
break through a fault that cannot be seen on the surface of them, 
or they would not accept the lowest tenders, which they with 
few exceptions do; nor would they be buying tires under £9 10s. 
per ton, this price having just been given. 1 have no doubt that 
the same company have paid £25 or more for the same section of 
tires. No manufacturer can make steel tires at £9 10s. per ton 
at a profit and give the quality of steel and care in the manipu- 
lation that is required to produce a safe steel tire. There are 
firms who still make tires that require no smiths to tinker them, 
but how long will they continue? The railway companies will 
endeavour to clear themselves by placing the responsibility on 
the manufacturers.” The refutation of such a statement as this 
rests not with the makers of tires, but with the railway companies. 
Any company who happens to possess a lot of cheap tires would 
do well to have a few taken at haphazard and cut up. It will pro- 
bably be found that the Manchester Guardian correspondent has 
somewhat exagerated matters, but there is still good reason to 
fear that steel tires are not quite so excellent as they once were. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Vater den Linden. 
VIENNA.—Messrs, Gerotp and Co., Booksellers. 








LEIPSIC.—A, Twietmever, Bookseller. 5 
NEW YORK.—Tue Witimer and Rocers News Company, 
31, Beekman-street. 
ean “mee 





PUBLISHER'S NOTIOE. 


*.* With this week’s number is issued as a Supplement, No, CVI. 
of the Portfolio of Working Drawings, representing an Express 
Passenger Engine on the North British ilway. Every copy 
as issued by the Publisher contains this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. » 











TO CORRESPONDENTS. 


In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage rep & in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

Festina Lente.—A letter lies at our office for this correspondent, 

8. W.—Box's Treatise on Mill Gearing will suit you. You can obtain the 
volume through any bookseller, 

W. B. anp Son.— You can obtain the work in 
and Co., King Williaw-street, Charing Cross. 

J. B.—Some mention was nade of an experiment such as you refer to in the 
Scientific American, but we cannot reeall the date. 

Supscriper.—Richards oa the * Jadicator,” published by Messrs, Elliott, 

West Strand. Bourne's “ Catechism of the Steam EBagine.” 

J. D. (Lianelly).— The sewage pumping engines at Battersea are double- 
acting rotatiwe engines with wrought ivoa beams, Such beams ave very 
frequently used, 

W. B.The Scientific American, the American Manufacturer, the Sutro 
Independent, the Railroad Gazette, the Railway Age, and several others 
(oo numerous to mention. 

J.8—The official “ Treatise on the Construction and Manufacture of 
Ordnance in the British Service,” way be purchased of Stanford, Charing 

Cross; Longmans and Co., Paternoster-row, and others, Price 18s, 

C. M. P.—We do not know of the existence of any caluable work on the 
subject of Indian famines, A letter addressed to the cave of the Secretary of 
the United Service Institution, Whitehall, will ind the gentleman to whom 
you refer. 

Contract Law.—You should add 1s. 8d. to your 58. and give the whole to 
your solicitor, in return for whick he may give you the information you 
week, Seriously, the question isa large one; we shall probably discuss it 
before long. 

G. U. E.—A boiler similar in almost every respect to that which you describe 

was patented in this country by Dr. Grimaldi about the year 1862, and was 

exhibited at the steam flre-cagine competition at the Crystal Palace in the 

summer of 1863, 

P.—If the pump to which you ‘refer has been patented you will find 

an abstract of the specification in the columns of Tuk Enoineer, but 

without some further information we cannot refer you toa date, The pump 
has nal been illustrated in our pages. 

G, 8.—-At many stations the platforia is arranged as shown in your sketch, 
For the rest, what you propose regarding the lowering of permanent way 
would be quite impracticatte, he use of nets or Lars between carriages 
has been proposed over and over again, 

L. L.— Under certain circumstances it might be much more economical to work 
all the boilers than only half the number. We could not anawer your 
question without data as to the heating surface, draught, grate orea, &e., 
of the boilers, which you have not supplied. 

G. D. (Singapore).— We have not used any books of the kind ourselves, and 
the result of inquiries which we have made vegarding them ia very con- 

Jicting. Prime cost is a difficult subject to deal with, and no work on the 
matter can supply the want of what may be termed commercial aptitude on 
the part of the manufacturer, Under the circumstances, you will see that 
we cannot recommend any work of the kind as being better than any other. 

W. O. C.— You will, we think, be justified in exercising your rights of owner- 
ship in the way you propose, of course assuming that you do nothing to 
interfere with free tragic. The board has only rights over your land for the 
specific purpose of preserving the highway. The erection you propose, 
provuled the alrutments be clear of the road, does not come within any of the 
obstructions or interferences provided against by the various Acts relating 
to the subject. You should consult your legal adviser. 


** 


question froin Messrs. Hachette 





BATTERY FOR ELECTRIC LIGHT. 
(To the Editor af The Engineer.) 

Str,—Will any reader with practical experience kindly say which is the 
best battery for producing the electric light? The Bunsen battery 
obviously will not do for continuous use, and is not convenient for use in 
ahouse. The bichromate battery will not do with many couples, and 
loses rapidly. A machine requires an engine to drive it, and so will not 
suit me. Infurmation will greatly oblige. Lux, 
Dec. 31st, 1877. 





SUBSCRIPTIONS. : 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office, on the following ters (paid in advance) :— 

Half-yearly (including dowble number)... £0 14s, 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be nade, HE ENGINEER is registered for transiission abroad. 

Cloth Cases for binding Tur Excineer Volume, price 28. 6d. each. 

The following Volumes of THe Enaineer can be had, price 188. each :— 

Yols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until Surther notice, be 
received at the following rates. Subscribers paying in advance at the 
Sollowing rates will receive Tur ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to 2 Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 
Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 

France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 

Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China vid Sout! 

ampton, £1 16s. 

Kemittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

«* The charge for Advertisements of four lives and wader is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd Lines are 
charged one shilling. The line averages eight words, When an adver- 
tisement measures an inch or move the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED ‘BEFORE 

81x o'clock ON TuuRspAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of THe ENGINEER, 163, Strand. 
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_THE revenue returns for the last quarter are extremely 
discouraging, and it is not improbable that the estimates of 
the Chancellor of the Exchequer for 1877-8 will be falsified. 




















In other words, the chances are that the revenue of the 
country forthe financial year ending in spring will be found 
less than the expenditure which it was intended to meet. 
Such an event has not occurred for a long time ; and the 
fact that even a doubt on the subject should now exist 
shows how much the country is suffering. Gold is being 
accumulated in enormous quantities, notably by France, 
who has not less than sixty millions of pounds worth 
lying idle in her bank. Trade prospects are as bad as 
they have ever been. The hearts of all men have been 
oppressed with the thought that the war between Turkey 
and Russia will extend until even the English nation may 
be called upon to take up arms. The contest between 
labour and capital is being fought out on an unusual 
scale with a bitterness and want of judgment which are 
utterly deplorable. These conditions do not encourage 
men who make money by speculation, or dispose capitalists 
to invest their property in promising but untested schemes, 
and it is no matter for wonder that during the year which 
has just terminated little that is remarkable has been 
initiated or done by the civil engineer, and that 
in the year on which we have just entered it is impro- 
bable that more will be accomplished. Without money 
the abilities and energies of the engineer are useless ; and 
if men feel indisposed to construct railways, or bridges, 
or canals, or harbours, the members of our professsion 
may close their offices and take holiday. Nor is the 
depression confined to England ; it is all but universal. 
At this moment the only country in which there is any 
tangible demand for the services of the civil engineer is 
India, and the demand there is due almost altogether to 
two causes, the first being famine, and the second the cir- 
cumstance that Indian railways when properly made have 
proved that they can pay good dividen s. As regards 
the first point, it is clear that if famines are to be averted 
canals must be made and irrigation works constructed ; 
and these must be supplemented by a railway system 
which will enable grain to be transported from one 
section of the country to another with ease and despatch. 
That such lines can be made to pay seems to be certain ; 
and we have every reason to believe that in the construction 
of railways, and in the formation of canals and irrigation 
works a great deal will be done within the next few years. 
To India, therefore, the civil engineer must look at present 
for employment. There is plenty for him to do at home, 
but the doing of it will be unavoidably postponed until 
yeace has been declared and commercial confidence has 
een restored, Then, and not till then, will the services of 
the civil engineer be in request for home duties. It is 
not remarkable that under such circumstances all we 
have to say concerning the proposed work for the present 
year may be said very briefly. We have no list of great 
schemes to bring before our readers. It is true that a 
large number of bills have been lodged, but they are in- 
finitely more important because they are many than 
because they are individually great ; and the larger por- 
tion, even if they get through committee, will, unless 
times change quickly for the better, never proceed any 
further. 

The year has not, however, passed away without carry- 
ing with its chronicles the record of the completion of 
some great engineering works. The first among these 
belongs to our own islands, namely, the Tay Bridge. This 
bridge was commenced in 1871, and owing to its 
magnitude and importance, much general interest has 
attached to it, and accounts of its progress have, 
during its six years of building history, made the public 
generally, as well as engineers, fully conversant with its 
object, and the chief features of its construction. <A 
full description of the bridge was given in Tur ENcI- 
NEER of the 4th of April, 1873, but in some important 
details the original designs have received modification, 
these changes being chiefly confined to the piers and 
foundations. The large single caissons of 31ft. in dia- 
meter, which were substituted for the pairs of brick piers, 
sunk by the air-bell process, after that means was found 
under the conditions of flood and rapid stream to be 
attended with delay and accident, greatly facilitated the 
progress of the work, and hastened its completion. One 
Coated and forty-two of these caissons were sunk by 
means of Reeve’s pneumatic excavator, a simple and most 
efficient apparatus for that class of work. It has been 
used for great varieties of work, and is now employed on 
the Severn Bridge, to which we shall refer presently. 
The apparatus was illustrated and described in 
THe Engineer of 10th of August last. The span of the 
main girders as originally designed was 140ft., but after 
the work was placed in the hands of Messrs. Hopkins, 
Gilkes, and Co., this was increased to 145ft., and the 
necessary number of piers thus reduced. During the 
six years which have been occupied in its construction, the 
bridge has had a somewhat eventful history. The work 
was first contracted for by Messrs. De Bergue and Co., 
London, in May, 1871, the foundation-stone was laid, in 
the land abutment on the Fife end, on 22nd July of the 
same year, and on 20th October following the first 
cylinder was floated out. It was not, however, till 
August, 1872, that the works on the north side were com- 
menced. Slowly but steadily, pier after pier, and girder 
after girder were got into their places, in the face of 
difficulties and dangers,which were significantly illustrated 
by an accident in August, 1873, when a pier was in process 
of being sunk to the rock. Six men were at work in its 
bottom chamber digging out the sand and gravel of the 
river bottom, when the upper part of the cylinder burst, 
and the water rushing in, drowned all the men where they 
stood. Considering the character of the work, the wonder 
is not, perhaps, so much that some such disaster should 
have occurred, but that operations of such magni- 
tude, and extending over such a_ length of time, 
should have been carried through with, Fag rata 
so little loss of life or personal injury. In May, 1874, 
the death of the principal partner in the firm of De 
Bergue and Co. led to the transfer of the contract to 
Messrs. Hopkins, Gilkes, and Co., Middlesbrough, by 
whom it was prosecuted to completion with characteristic 
energy, The experience gained in the earlier stages of 





the work made it possible during the last three years to 
make very rapid progress. As many as 600 men were 
latterly employed upon the bridge; and, while in the 
summer, twenty hours out of the twenty-four were turned 
to account by working two shifts of ten hours each, the 
electric light was taken advantage of during the long 
nights of last winter to push forward the operations on 
shore. The last of the great 31ft. cylinders was floated 
out on 26th of December, 1876, and at that time it was 
confidently anticipated that the ensuing summer would 
witness the po a of the work. With February in 
the present year, however, came another serious accident, 
which necessarily occasioned considerable delay. During 
an exceptionally heavy gale, two of the large girders, 
which had been raised to the top of the piers, but were 
still hanging in the lifting gear, were blown down, carry- 
ing with them a portion of one of the piers. While 
entailing serious aos both of time and money, - this 
disaster had, ou the other hand, a reassuring effect in 
calling attention, so pointedly as it did, to the perfect 
stability of that portion of the bridge on which all the 
completing connections had been made. 

Previous to the construction of this bridge the North 
British Railway Company paid a toll of from £10,000 to 
£12,000 perannum to the Caledonian Company on account 
of its traffic to Dundee ; andinaddition to this the company 

yaid, as far back as 1869, a sum of £12,300 per year for 
ay ferry charges. It has been estimated that the total 
gain secured by the structure will be £30,000 per year, 
the approximate total cost of the bridge and the short 
connecting lines being under £600,000. Of this the 
North British Company contributes about £200,000, so 
that the undertaking, besides providing a direct commu- 
nication between Edinburgh and Dundee, will be a 
source of profit. The bridge is only a little under two 
miles in length, and is thus the longest railway bridge 
in the world. 

Another great work, which can only be said to have 
reached completion last year, is the Hoosac Tunnel ; for 
although lu trains ran through it as long ago as 
June, 1875, it has really only recently received the finishing 
touches. The tunnel is about four and three-quarter miles 
in length through the Hoosac mountains, and has been 
made for the purpose of providing direct railway com- 
munication between Boston, Massachusetts, and Albany, 
the capital of New York State. The cost has been 
defrayed by the State of Massachusetts, and the work 
has been of a difficult character, owing to the breaking 
and falling of the rock, most of which is of a slaty cha- 
racter, so that it has been necessary to line a very large 
singe of the tunnel with brickwork. The work has 
been in hand over twenty years, but the erection of the 
east fagade has only just been completed. The intention 
was at first to eae this unprotected by masonry, 
but the disintegration of the rock has _ rendered 
protection necessary. The work has cost about four- 
teen millions of dollars, including the small tunnel just 
completed at North Adams. Only one track is laid at 
present in the tunnel. The trains are run by telegraph, 
passenger trains being allowed ten and freight twenty 
minutes to pass. Three lights, equi-distant, are affixed 
to the sides of the tunnel, dividing the distance into four 
sections. The 0 are for the purpose of enabling the 
engineers fo regulate their speed, and they are required 
to maintain a uniform pace the whole distance. At the 
central shaft two lights are displayed, to indicate when 
the summit is reached and the grade declines, drainage 
being secured by making the tunnel 60ft. lower at each 
entrance than at the central shaft. The tunnel is never 
occupied by two trains at the same time, and no train is 
allowed to enter until the preceding train has made the 
exit. No equal distance of the road outside is traversed 
with so uniform speed, nor with so much safety, the track, 
which a recent American paper observes cannot be excelled, 
being perfectly straight. e roof of the tunnel is now 
considered perfectly safe, about a mile and one-third of 
brick arching having been built to sustain all doubtful 
parts in sections from 10ft. upward. Still the roof is 
under constant examination by men on the top of an 
elevated carriage, which is propelled along the road. 
Admittance to visitors is strictly denied. Occasionally 
the tunnel is so free from fog and smoke that, standing 
at the central shaft, daylight can be discerned at both 
portals. A floor composed of oak, 14in. thick, let into 
grooves cut into the rock on a steep incline, prevents any 
pieces detached from the sides of the shaft from falling 
on tothe track. At the summit of the mountain the open- 
ing of the shaft is inclosed by a stone wall 20ft. high. 

Returning to works at home, and to one of less magni- 
tude, some reference must be made to the completion of 
an undertaking which has been designed with the object 
of reducing the traffic on London Bridge—namely, the 
Thames Steam Ferry. This, it will be remembered, 
was opened on the 3lst of October last, and had 
gradually gained sufficient public confidence to attract 
a good deal of traffic. About three weeks since, how- 
ever, an accident happened which has completely 
stopped the use of the ferry. One link in one of the 
balance-weight chains broke, when two wagons and 
teams, which were delayed about five hours, were upon 
the southern pontoon. Happily the horses were good- 
natured, and looked upon the sudden conversion of their 
level footway into one at sufficient angle to cause their 
wagons to slide down to the side railings, as a matter of 
insufficient importance to call for any demonstrative pro- 
ceedings. But the matter might have appeared very 
different to steeds of a different frame of mind, as, for 
instance, those which accompanied the late Lord Mayor 
across the river on the day of the opening. The breaking 
of this link also caused the breaking of the fixing flanges 
of one of the horizontal hydraulic cylinders, so that the 
pontoon could not be raised until the tide rose and lifted 
it. We have on several occasions stated_our opinion that 
this ey will not materially reduce the traffic on London 
Bridge, but it has to be admitted that previous to this 


accident the ferry had secured considerable patronage. 
Tt will now, however, be about a month before traffic can 
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be resumed, and though we donotmean to saythat this sort 
of thing will necessarily happen very often, but the fact that 


it has once happened will be looked upon by the public as | 


very significant. It is no answer to say that steam ferry- 
boats conduct such traffic elsewhere, as at most places 
where river or estuary crossing is thus effected, no bridge is 


sufficiently near to form an alternative choice for those | 


wishing to reach the opposite shore. Now that the 
stoppage has occurred hs nerd is being taken of the 
time to effect various modifications, such as strengthening 
the tailboards of the boats, covering in the hydraulic 
cylinders, chains, &c. We understand that no real diffi- 
culty was found in crossing the river traffic, and though 
we believe that nothing else than a fixed bridge will 
effect the desired relief of London Bridge, we think that 
it is much to be regretted that the chains were not 
properly tested prior to putting them to work, as if a 
sufficient test had been made the one faulty link would 
have been discovered. 

Turning now to works in progress, we still find the 
most important within our own shores, and attention may 
be first iota to the Severn Bridge, of which Messrs. 
G. W. Owen and G. W. Keeling are the engineers, which 


is designed to connect the Great Western and Severn and | 


Wye railways with the Midland. It is rather less than 
three-fourths of a mile in length, and consists of twenty- 
two spans crossed by bowstring girders varying in length 
between 134ft. and 327ft., supported upon pairs of cast 
iron cylindrical piles, sunk by means of Reeve’s pneumatic 
excavator before referred to. At the commencement of 
January last the foundations for twelve piers had been 
completed, ten of the piers had been carried to their full 
height, and eight spans of the superstructure erected. 
During the year seven other piers have been founded, and 
seven of the piers carried up to the underside of the girders. 
Seven ‘spans of the superstructure have also been erected. 
Thirteen of the 134ft. spans and two of the 176ft. spans 
are now completed, forming nearly two-thirds of the 
whole structure. The only foundations to be completed 
are those for two of the larger piers, each consisting of a 
group of four cylinders. One of these is now in progress, 
and the cylinders are being placed in position, and the 
ironwork for the whole of the superstructure has been 
delivered at the works. The girders of 327ft. in length 
are, we believe, the largest bowstring girders in England, 
the depth in the centre being nearly 40ft. Most of the 
foundations executed during the past year have been indeep 
water. For instance, in the two last piers the depth from 
high water te the rock is nearly 70ft., and from low water to 
the rock 40ft. In other positions the depth of water at low 
tidevaried from 25ft.to30ft. At spring tides the water rises 
30ft. in two and a-quarter hours, and the current is 
10 Knots an hour, so that it will be readily understood that 
the engineering difficulties in sinking and securing the 
cylinders at so great a depth and in so powerful a current 
are of a magnitude that could only be faced by modern 
skill and appliances. The mode adopted has, however, 
been very successful and economical. The swing-bridge 
across the Gloucester and Berkeley Canal is now being 
erected. This isof a total length of 196ft., and will be 
moved by steam power, the engines and signal gear being 
placed in a house fixed on top of the bowstring girder 
forming the bridge. The works for the railway approaches 


are progressing with sufficient rapidity to insure their | 


completion before the bridge is finished. 

Another work of equal importance, and attended 
perhaps with-greater difficulties, on the same river—or 
rather, beneath it—is the Severn Tunnel, of which Mr. 
Charles Richardson is the engineer. It is being con- 
structed by the Great Western Railway Company to con- 
nect their system at Bristol with that in South Wales. 
The heading, which has been driven under the Severn 
from the Portskewit shaft, is now 1850 yards under the 


the bed of rock called the English Stones, which are dry 
soon after half-tide. As the river at this place is two 
and a-quarter miles wide, the heading is now nearly half- 
way across. The heading has run entirely in strong 
Pennant rock, with the occasional exception of small 
~-seams of clay-shale, and during the last month a bed of 
good hard coal about 18in. thick. On first entering 
the Pennant, near the shore end of the heading, 
some heavy springs of salt water were met with, 
and these continue to flow at about the same rate 
up to the present time. It is a somewhat curious fact 
that this water contains only about one half the salt 
found in the water of the river above. Since the heading 
has been well under the river, the springs that are cut, 
though sometimes large when first tapped, invariably run 
nearly dry in two or three days, so that the amount of 
water to be pumped has not increased much for some 
time. The springs most recently met with have almost 
entirely lost their saltness, and the water is pleasant 
to drink, these springs bemg under the middle of the 
river. 


Since the end of February last the average weekly rate | 


of progress of the heading has been 47ft. including all 


stoppages. A permanent shaft for pumping has been sunk | 


nearthe present shaftat Portskewit. This isnowbeinglined 
with cast iron tubbing, and one of the large pumps is 
being fixed at the same time, a second large pump being 


in a0 pe The whole of the water coming into the | 
tunnel will eventually run to this shaft. A contract has 


been let for sinking three working shafts ; these will be 
started as soon as the land arrangements have been com- 
jleted. These are all the shafts that will be required, as 
it has been decided not to put one in the river. The 
heading will be completed throughout before the larger 
works are begun, and this will without doubt be economi- 
cal in many ways. A paper, describing this tunnel, by 
Mr. Richardson, will be found in THE ENGINEER of 
the 24th September, 1875. 

The inner circle (Metropolitan) completion line, though 
it has passed beyond the stage of projection only, most 
of the capital being we believe subscribed, is nevertheless 
not sufficiently advanced to be considered amongst the 
works in progress. A brief general description of the 
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line will be found in Tot Enernerrr, of the 14th Sep- 
tember last. 

The Victoria Docks Extension Works, which were illus- 
trated and briefly described in our impression of the 
13th July last, have since that date made material pro- 
gress, and the works are in every respect proceeding as 
rapidly and favourably as possible, 


quarter millions of yards has been excavated and sent 
to bank. The north wall is under construction fora 
| length of about 5000ft., of which upwards of 1000ft. have 
already been coped and fitted with bollards; and the walls 
surrounding the Manor way, or eastern basin, are in 
wogress for nearly their entire length. The entrance 
lock is also far advanced, the granite pointing of the cills 
of the gates being now in hand; and the north jetty is 
under construction for about 100ft. in length. The line 
designed to carry the North Woolwich branch of the 


| with it 1s in itself a fine piece of engineering. Fora 
gen of the way it is a double tumnel, and this has 

een completed, while the remainder is far advanced, as 
well as the open cuttings forming the approaches. 
| Should the same energy and skill be maintained as the 
| contractors have shown up to the present time—and from 


| their well known character there is no reason to doubt | 


| such will be the case—these docks will in all probability 
| be opened early next year, and an enormous addition will 
| thus be made to the capabilities of the port of London. 
_ At Chatham great progress is being made in the exten- 
sion of the dockyard, which will make this naval yard the 
finest and most important in the whole world. The 
works have been in hand many years, and some four or 
five more are likely to pass before the whole is completed, 


1,500 hands employed, the great majority being convicts. 
The cost of the enlargement when complete will be con- 


have been spent upon it. The original estimate of the 
cost was £1,950,000, but that estimate will be largely ex- 
ceeded. The extension consists of three immense basins, 
which will have a combined area of 74 acres, and four 
| large graving docks, sufficiently large to accommodate 
| the largest vessel that is ever likely to be built. All the 
| basins—repairing, factory, and fitting out—are to be con- 
| nected, so that a vessel, on being launched, can be floated 
| into the former and taken out of the latter, fully equipped 
|for sea. The first is 21 acres in extent, and opens into 
| the Medway nearly opposite Upnor Castle, the mouth of 
the basin being 80ft. in width. The whole of the four 
docks abut on this basin, and have been in use some 
time. The factory basin is 20 acres in extent, and it is 
intended to erect extensive workshops on the wharves 
for the construction and repair of engmes and boilers, as 
well as the principal workshops required in iron ship- 
building. Shears capable of lifting 100 tons have been 
erected on the walls of this and the repairing basin. The 
fitting-out basin will be the largest of the three, as it will 








| basin that work is now going on. 
ordinary entrance from the river to this basin, it is in- 
tended to have two locks, closed at each end by caissons. 
By means of these locks vessels will be able to enter and 
leave the basin without reducing the water inside. This 
is of great importance, as at neap tide the level of the 
river is below that of the water in the basins. These 
locks will also be of use in other ways, as they can be 
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: yi Of the general | 
excavations, some two millions out of about two and three- | 


Great Eastern Railway under the extension is being | 
rapidly pushed forward, and the tunnel in connection | 


notwithstanding the fact that there are between 1,400 and | 


siderably over £2,000,000, and already about £1,800,000 


be 38 acres in extent, and it is in the construction of this | 
In addition to the | 


pumped out and used as dry docks for the examination | 


| of ships’ bottoms. The whole of the bricks required for 
| the undertaking have been made from the soil obtained 
| from the excavations for the basins, some 20,000,000 a 


| year being turned out by convict labour ; and they are | 
river. It has passed all the deep water, and is now under | 


also employed now in making the bricks used in the con- 
struction of the large fort at Borsted, near Rochester, 


defence of the garrison. 

extension are under the direction of Mr. E. A. Bernays, 
the civil engineer in charge of Chatham dockyard. When 
finished and combined, the dockyard will have a river 
frontage of over three miles. 

Referring now to projected works, those of greater 
magnitude directly of interest at home are for the 
supply of water. The opposition to the Thirlmere scheme 
has conversantly fileeed the proposed method of water 


at the same time been the means of disseminating very 
erroneous and rather one-sided views. It is scarcely 
possible that any opposition was ever backed by more 
careless statements and half-knowledge of the facts of 
the matter than those which have characterised the 
asseverations of the self-appointed defenders of Thirl- 
mere. Like many other sheets of water in the Lake 
District, Thirlmere is privately owned, and the rights of 
property have been almost as rigidly exercised as they 
are by the possessors of some of the others from which 
visitors are strictly excluded. Someof these possessors and 
theirfriends are the loversof nature, “witha circumstance,” 
| who talk of the desecrationof the lake, and lead others to 
| write about the destruction of natural scenery, which, as 
far as nine-tenths of the population of this country or 
even of the visitors of the district are concerned, might 
| as well be at the farther side of the moon, for it is seen 
with difficulty, and then only from a few points. The 
yart of the lake, moreover,* which is really the most 
| beautiful is hardly ever visited. A much frequented 
aogier road, it is true, runs past a portion of the lake, 
| but under existing conditions it is only from this 
|that it is seen by a great majority of the tourists 
to the district, and it is very strange that until 
Manchester found that water of equally good quality 
and the absolutely necessary jabtaeed could not 
be obtained in sufficient future quantity elsewhere, the 
exquisite beauty of Thirlmere was little known or appre- 
ciated. But it is even more strange that all argument, 
or rather all opposition, has been based on the exag- 
gerated statements of those who assume that because the 








which is one of the chain of forts to be erected for the | 
The whole of the works of the | 


supply for Manchester before the public, though it has | 


lake water is to be used, and that an embankment is to 
placed at a never visited site at one end, that the 
scenery of the whole lake and its district is to be neces- 
sarily destroyed. The level of the water in the lake is to 
be raised by fifty feet, but because the lake will be larger 
and deeper, need it be less beautiful? Its shores will be 
of the banks already existing, and without alteration. It 
has been made much of that the lake is ene of the 
people’s beautiful resorts for recreation, yet no one is 
allowed to roam freely on its borders or row a boat on it, 
and fishing has been stopped for many years, If it could 
| be shown that Thirlmere and the district surrounding it 
| would be really injured, we should speak differently on 
the subject, but no trustworthy evidence is yet forth- 
coming that danger exists. 
We must, however, leave this question for a future 
oceasion, as our space is here too limited to deal 
with it. The Liverpool water supply is also seen to 
be prospectively deficient, and an elaborate report by 
a special committee and the water engineer, Mr. G. F. 
Deacon, has been prepared and published. Two alterna- 
tive schemes have been proposed, the one being to draw 
water from the Haweswater Lake, and the other to obtain 
| it by making an artificial lake in the valley of the river 

Vyrnwy, in North Wales, the waters of which are to be 
| impounded and utilised. The drainage area thus secured 
would be 18,000 acres, and the proposed lake would have a 
capacity of 8000 million gallons. The outlet end of the lake 
would be about sixty miles from Liverpool. A tunnel of 
two and three-quarter miles through an aqueous forma- 
| tion, yielding building material at little cost, and a conduit 
| partly of cast iron pipes and partly of masonry, are pro- 
posed for the carriage of the supply. 

A railway across the Sahara has been seriously proposed 
| and the idea entertained in France. In 1874 M. Paul 
Soliellet proposed a line from Algeria to the Niger, and 
| thence to the Senegal, thus opening up a large portion of 
Soudan, which contains a population of about thirty- 
eight millions of people. Recently M. Duponchel has 
been sent out by the French Government to study the 
country with a view to a railway, and his proposal is 
practically that of M. Soliellet. The line would be about 
| 2500 kilometres to the point at which it joined the Niger, 
and it would, it is estimated, reduce the cost of transport 
of freight between Algiers and Timbuctoo, for instance, 
from 40 centimes per kilogrammetre to 10 centimes. 
Altogether between 11,000 and 12,000 kilometres of rail- 
way have been proposed, almost the whole of which 
would be through easy country. 

Railways in China are again among the works of the 
future, for the Woosung and Shangai line has been paid 
for by the Government, and its working stopped. [t is 
impossible, however, even in China, that, having once 
seen the advantages which railways may confer, con- 
servatism can long prevent their adoption. ‘The Darien 
Inter-Oceanic Canal scheme has inade a little progress 
dwring the year, but it is still a paper proposition, 

Nothing very remarkable in mechanical engineering 
has been effected during the past year; but there 


are not wanting indications that invention has not 
quite died out among us. As regards the steam 


engine especially, it is daily becoming more and more 
evident that the principles involved in the action of 
steam as a power producer are becoming better under- 
stood, and as knowledge is increased, so will improve- 
ments be effected in the construction of steam engines, 
A great deal is being done to impart accurate ideas 
concerning What we may term the philosophy of the 
steam engine, by competent engineers carrying out 
experiments and publishing the results. For example, a 
report such as that proposed by Mr. Lavington Fletcher 
on the performance of an engine and boiler at Dalkeith, 
and published in THe ENGINEER for August 29th, 1877, 
| cannot fail to de good. The millstone which has hitherto 
hung round the neck of all those who really desired to 
reduce the consumption of fuel in steam engines, has 
been ignorance of the true nature of the fluid with 


|which they had to deal.  Untilk a comparatively 
jrecent period, steam has been regarded by engi- 


neers, and treated by philosophers, as a permanent 
gas, whereas it is really a most unstable fluid, never met 
| with free from water except under conditions which prac- 
| tically prohibit its use as a power-producer. Acting on 
| the theory that steam would follow Marriott's law when 
|expanding in a cylinder, men assumed that there was 
hardly any limit to the economy which might be obtained 
by carrying out the principle of expansion to its furthest 
extent ; and the failure which invariably followed all 
attempts of the kind was explained away by almost any 
hypothesis save the right one. It is not too much to say 
that Mr. Isherwood, of the United States navy, in his 
masterly preface to the second volume of “ Experimental 
Researches in Steam Engineering,” was the first who had 
the courage to dispute the soundness of this vicious 
theory. In the volume in question, published in Phila- 
delphia in the year 1865, he showed that steam could not 
behave as a permanent gas in a metallic cylinder, and 
that there was a limit to the gain to be derived from ex- 
pansion which was very speedily reached. The accuracy 
of his views was eagerly disputed in this country; but 
time has demonstrated that his conclusions were all 
sound in the main, albeit tinctured with a little preju- 
dice. The now celebrated Gallatin experiments, which 
have been fully reported in these columns, showed that 
heavy loss followed on the adoption of measures of expan- 
sion as great as ten to one. Ample evidence to the same 
effect has been forthcoming at home. Engineers who are 
sufficiently large-minded to abandon old prejudices begin 
to recognise the fact that it is worse than useless to rely 
on expansion alone as a means of realising economy of 
fuel, and that it must be sought in other directions. 
What these are we propose to indicate here, in the hope 
that what we may say on the subject may prove useful 
to those who may set about effecting real improvements 
in the steam engine during 1878. 

The fact to be borne in mind above all others is that 
steam readily loses heat and condenses, but that it 
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absorbs or takes up heat with much reluctance. An 
engine to be truly economical must have a condenser, 
but this condenser tends powerfully to rob the cylinder 
of its heat. In fact, the condenser is little else than an 
extension of the cylinder, and it is by no means easy to 
keep theone cold and the other warm. The principal object 
to be effected by the engine builder is to on the 
condensation of steam; and this end can be best se- 
cured by jacketing the cylinder, by clothing the jacket, 
by compressing the exhaust steam at the end of the 
stroke, and by using separate ports and valves for the 
ingress and egress of the steam, these passages being so 
arranged that water may continually drain from instead 
of into a cylinder. We have often stated that little 
economy follows the use of a jacket, and we see no reason 
to alter this opinion so long as jackets are made in the 
ordinary way and applied to engines of large dimensions 
and the usual proportions, But it is not to be disputed 
that when engines are made with cylinders of evedutate 
dimensions, say up to 30in. diameter, and with long 
strokes, economy may be promoted by the use of a 
really efficient jacket. In the great majority of cases a 
jacket is of no use whatever save in so far as it acts the 
part of lagging to the cylinder, because, in the first place, 
it does not include the cylinder covers, and because, in 
the second place, the walls of the cylinder are so thick 
that the steam in the jacket has not time to prevent the 
condensation of moisture on them, and if this takes 
place, then farewell to economy. The walls of a cylinder 
ought to be so thin that heat can traverse them with 
great rapidity. If it were possible, they should not 
exceed a thickness of one-twentieth of an inch. This is 
out of the question, of course ; but it is not impossible, 
we think, to produce steel liners which for a 30in. cylinder 
need not much exceed a thickness of one-eighth of an inch, 
the liner being supported by suitable ribs in the interior 
of the cylinder. Be this as it may, it wil be found worth 
while to make the attempt. Again, all ports and passages 
should invariably open into the bottom of a horizontal 
cylinder, and the exhaust should never take place through 
the influx port. It is almost beyond question that the 
economy of the Corliss engine is due in great measure to 
the use of two sets of ports. Compression, again, although 
it reduces the total pein of an engine, augments its 
economical efficiency by preventing at the end of each 
stroke evaporation from the wetted surfaces, and by com- 
pensating for loss by clearance. We have only space to 
glance hastily at these points. They may appear to be 
trifling, but it is on the attention which is paid te them 
that economy really depends. Before taking leave of this 


portion of our subject, we would protest against 
the error that increased economy can be secured 


by the use of extreme pressures. This is a dangerous 
delusion, which is producing marine boilers with 
shells 1}in. thick. It is simply an zgnis fatuus which 
has been followed since the days of Trevithick, and has 
always ended in disappointment. Nothing can be more 
certain than that the greatest admissible ratio of expan- 
sion is about eight to one. If elaborate experiments and 
investigations have ever proved anything, they have 
proved this. There is not in existence a single trust- 
worthy record of an experiment which proved that it was 
more economical to expand steam twelve times than eight 
times in any engine; nor will such a result be obtained 
until a non-conducting cylinder is produced. Now the 
economy due to any given measure of expansion is inde- 
endent of the initial pressure, that is to say, we shall 
1ave, cteris paribus, the same result whether we expand 
50 Ib. or 100 if. steam, say, four times. The limit to expan- 
sion is to be measured always at the lower or condenser 
end of the scale. If we take the terminal pressure as 8 Ib. 
on the square inch absolute—and this is about the best 
with ordmary condensers—then it is clear that with an 
eightfold expansion the initial cylinder pressure should 
be 64 lb. absolute, and the load on the safety 
valve may be 60 Ib. per square inch, or 75_ Ib. 
absolute. If, however, it was practicable to reduce 
the terminal pressure to 6°4lb., then the range of expan- 
sion might be augmented to ten times without 
increasing the boiler pressure ; whereas, if we want 
to expand ten times, the terminal pressure being 
8 lb., we must increase the initial pressure to 80]b. In 
other words, by reducing the terminal pressure 1°6 lb. we 
get precisely the same result as though we augmented the 
hoilerpressure 161b. Thusit would befar better for engineers 
to endeavour to obtain better vacuums than to increase 
boiler pressures ; and if as much attention was paid to 
condensers as is now devoted to boilers, this end 
would be obtained and fuel saved. Few marine engines 
after they have been a little time at work carry more 
than 24in. or 25in. of vacuum, while 27in. or 274in. 
might be had under different arrangements. Finally, the 
progress of tmprovement in steam engineering should 
take the direction we have sketched—that is to say, every 
effort must be directed to keeping the inside of the cylin- 
der dry ; and if this end be secured the rest will follow, 
provided proper care is taken to supply the engine with 
pure steam economically generated. 
During the past year but little was done towards the 
introduction of steam power on tramways. Up to the 
resent moment it would seem that Mr. Hughes, of 
goon Aims nugh, has been more successful than anyone else 
in constructing engines for this purpose. A somewhat 
novel form of engine constructed Mr, Brown, of Win- 
terthur, is being used on the Paris tramways. But very 
slow progress indeed is being made in the right direction 
in this country. The experience obtained in Paris indi- 
cates that it may be quite possible to dispense with con- 
densing arrangements, and that all devices which conceal 
the men in charge of the engine are prejudicial, inasmuch 
as horses will not take the alarm if only they can see men, 
while they are intimidated by the movement of large 
covered vehicles apparently without human agency. 
In no department of mechanical engineering is there a 
greater demand for energy just now than in the design and 
yroduction of machine tools and labour-saving appliances. 
n this respect our American competitors have a great 





advantage over us. A firm engaged in the production 

of any article which can be made almost wholly by 

machinery, is to a large extent independent of human | 
labour ; he can laugh at strikes and realise a good profit | 
where others can hardly make both ends meet. As an 

example of what may be done in this direction, we may | 
cite the American Waltham watch, said to be equal in 

quality to the best English watch, and made wholly by | 
machinery. The Enfield Small-arms Factory supplies | 
another example. In one case a large manufacturer of | 
implements has carried the machine tool system to such | 
perfection that he employs none but ordinary labourers, | 
such as may be found in almost any agricultural district. | 
Unfortunately engineers have not hitherto availed them- | 
selves sufficiently of tools, and those tools which they do | 
use are too often defective in one essential particular. | 
We allude to the means provided for putting work into a | 
tool and adjusting it. More time is frequently spent in | 
getting an article to be bored placed and secured than 

is subsequently required to do the boring, The ordinary 

arrangements for fixing work on face-plates, plane beds, 

and suchlikeare often disgraceful tothe skill of the age,and 

any tool-maker who will turn his attention in this direc- 

tion, and effect a change for the better, will do much to 

help his countrymen to contend against competition and 

strikes. 

In the mechanical engineering of warfare we appear to 
be as far from finality as ever. We have’ so recently | 
described the existing condition and prospects of the 
gun v. armour-plate controversy, that we need say little | 
concerning the novelties in armour-plating which are 
likely to be deyeloped during the present year. We may, 
however, call attention to a fact which it is not unlikely 
may be overlooked. It is that there are three elements 
in the armour-plate and gun contest, namely, the gun, 
the projectile, and the plate. Once the shot as left the 
gun, the latter has no more to do with the matter, and 
the fight is carried on subsequently between the shot and 
the plate. Now the danger is that the shot may be neg- 
lected, while we go on mereasing the power of gun and 
armour. Already there are indications that the plate 
is likely to prove too much for the projectile, although it 
would easily succumb to the gun. Thus we can tell 
accurately how many foot-tons of work must be in the 
shot to enable it to get through a given plate ; but if much 
of this work is expended in breaking the shot, so much 
less will be left to perforate the plate. There is reason 
to believe that chilled projectiles will ultimately have to 
give way to something stronger, and this something is 
obviously steel. j 

In the mechanism of the iron manufacture little if any- 
thing has been effected that is new during the last year ; 
nor do we see that much prospect exists that any import- 
ant changes will be introduced during the present year. 
In machine puddling but slow progress is being made, 
and the general drift of opinion is that the days of 
puddling, at least in the ordinary sense of the word, 
are numbered. Steel is to be the metal of the future, or 
at least iron produced by what may be called a steel 
process. It is, however, too soon to speak very decidedly 
on this subject. We may say, however, that it is impro- 
bable that any very remarkable novelty in the mechanical 
engineering of the iron manufacture will be introduced 
during the ensuing year. As bearing with much import- 
ance on the development of the steel industries in this 
country, we may call attention to the circumstance that 
Lloyd’s have agreed to sanction the use of steel in ship- 
building. We have already referred at length to one 
circular on the subiect, issued by the association, and the 
following extract from a second report just issued will 
show precisely how the matter stands at present. Our 
readers can judge for themselves from this what progress 
the employment of steel in shipbuilding is likely to 
make durmg the year. “After making the fullest 
inquiries,” say Messrs. Martell, Cornish, and John, 
“it is gratifying to be able to state that the Com- 
mittee’s circular recently issued on steel for ship- 
building appears to have met with very general 
approval. - At the same time, after a most careful 
consideration of the subject in connection with our recent 
visit, we are of opinion that the circular would be 
improved and the Committee’s objects be more fully 
carried out by the following alterations and additions, 
which we also believe would be cordially accepted by 
the manufacturers and others interested :—(1) A special 
brand should be required to be legibly stamped in two 
places on every plate and angle, and this should in each 
case be recognised by the manufacturer as denoting on his 
vart that the material is capable of withstanding the 

Jommittee’s tests, and that a shearing from each plate or 
angle so marked had already been satisfactorily submitted 
to the temper test required by the circular. (2) The 
limits within which the tensile strength is fixed might 
with advantage be raised so as to become from 27 to 31 
tons per square inch. (3) The elongation of 20 per cent. 
required should be fixed for a definite length of 8in., or 
if a shorter length be taken for testing, the percentage 
of elongation should be correspondingly increased.” Mr. 
Parker, chief engineer surveyor to Lloyd’s, is carrying 
out a series of experiments on the manipulation of stee 
for boilers, with a view to the preparation of a report, 
which, coming from Mr. Parker, can hardly fail to prove 
si valuable. 

he past year has been a critical one for the London 
water companies. Early in January a deputation waited 
upon the Home Secretary with a memorial from “the 
vestries and district boards of the metropolis and the 
Council of the National Chamber of Trade,” setting forth 
sundry grievances with respect to the water supply, more 
especial as to the rate of charge and the mode of assess- 
ment. The quality of the water was also condemned. The 
remedy whieh the deputation had in view was not very 
clear, as they simply proposed that the water supply of 
the metropolis should be transferred from the companies 
to a central local authority. The idea of buying up the 
water companies for this purpose rather alarmed Mr. 








Cross, who could only promise to consider the statements 


which had been laid before him. A few days later, the 
Metropolitan Board of Works discussed the subject, and 
decided on referring “the whole question of the water 
supply” of London to the Works Committee, the latter 
to report on the advisability of introducing a bill into 
Parliament authorising the Board to purchase the inter- 
ests of the several water companies. After an interval of 
three weeks the Works Committee reported that in their 
opinion the time had arrived when the Board should take 
steps to prepare a bill conferring powers to purchase the 
interests of the companies, “ and to extend existing works.” 
A resolution eilibodk ying these views was then passed by 
the Board by twenty-six votes against six. So far there 
was nothing to alarm the water companies, and some of 
them seemed to have realised the state of the case by 
doing all in their power to increase their rental, regard- 
less of the storm they raised about their ears in so doing. 
In the month of April the attention of the House of 
Commons was called to the state of the water supply for 
domestic purposes in the villages and rural parts of the 
country, and a resolution was moved by Mr. Alexander 
Brown, the member for Wenlock, that it was desirable to 
confer upon the local authorities further power in order 
to remedy existing evils with regard to the water supply 
in country districts. After a reply from Mr. Sclater- 
Booth, the resolution was lost, thirty-seven votes being 
recorded in its support and sixty-four against it. In 
the month of July the report of a Select Committee of 
the House of Commons on the Metropolitan Fire Brigade 
made its appearance, being the result of an investigation 
extending over two sessions. The report proved to be an 
important one, both in its tenour and its influence. The 
Committee declared that the existing arrangements with 
reference to the water supply and the brigade, were “ not 
such as to furnish adequate protection to life and pro- 
erty.” They recommended that the fire brigade should 
be transferred from the Metropolitan Board to the Com- 
missioner of Police for the Metropolis, that hydrants 
should at once be affixed to the mains and service pipes 
wherever there was a constant supply, and should follow 
the extension of such supply, said that the water systems 
now belonging to the various companies should be conso- 
lidated in the hands of a public authority. Two or three 
weeks afterwards, just as the Metropolitan Board were 
about to rise for their autumn recess, a report, addressed 
to the Works Committee on the subject of the water 
supply, was laid before that body. This document bore 
date May 9, 1877, and was the now’ famous report of 
Sir J. Bazalgette, Mr. F. J. Bramwell, and Mr. E. Trastin 
It was therein proposed that a supplementary supply, 
obtained from deep wells in the chalk, should be fur- 
nished to London by means of separate mains to be con- 
stantly charged at high pressure, such supply to be laid 
on for potable purposes to each house, and to be employed 
also for the purpose of a fire service by means of yliasital 
The gross outlay for this scheme was estimated at 
£5,500,000, against which was set-off a large annual 
saving in respect to various matters. It was subsequently 
proposed that the same supply should be available for 
watering the roads. On the re-assembling of the Board, 
that body woceeded to deal with the report of the three 
engineers, but only in Committee, and it was not until 
the middle of November that a public discussion took 
place on the subject. It was then resolved that the Board 
should introduce two bills in the next session of Parlia- 
ment, one for the compulsory purchase of the water com- 
panies, and the other for carrying out the supplementary 
system recommended by the three engineers. The Board 
thus became pledged to what is termed the “dual 
supply,” but the twofold proposition was only carried by 
a small majority, and in the face of a subsequent attempt 
to rescind the resolutions. In these proceedings the 
Metropolitan Board were unsupported by the Corpora- 
tion, the latter body going on diligently with the exten- 
sion of the hydrant system within its own jurisdiction, 
the New River Company giving a constant service at 
high pressure. The Métropaiten Board have issued the 
statutory notices for the introduction of their bills, 
and there is the certainty of a stout contest with the 
water companies. The question is just one of those 
about which a great deal may be said. The array of 
engineering authorities in favour of the scheme will carry 
conviction to some minds; but the matter, will, no 
doubt, be settled only after mature consideration, and on 
adequate grounds. 

One of the earliest incidents in the past year was the 
appearance of the report of the Special Committee of 
the Local Government Board on the several modes of 
treating town sewage. The Committee consisted of Mr. 
C. 8. Read, M.P., and Mr. Rawlinson, C.B., assisted by 
Mr. Smith, the Secretary to the late Rivers Pollution 
Commission. The general tenor of the report was un- 
favourable to chemical processes for the treatment of 
sewage, and the Committee stated that “ The application 
of town sewage to land is shown in this report to be the 
cheapest mode of disposing of it.” Nevertheless, the 
Committee acknowledged “that land irrigation is not 
practicable in all cases ; and, therefore, other modes of 
dealing with sewage must be allowed.” But the report 
failed to recommend any “other mode,” unless it were 
to be found in the statement that “towns situated on the 
sea coast or on tidal estuaries may be allowed to turn 
sewage into the sea or estuary, below the line of low- 
water, provided no nuisance is caused.” Undoubtedly 
any method of treating sewage, however summary and 
wasteful, which causes no nuisance, is to be tolerated, 
if not commended. The appearance of this: report pro- 
duced no great sensation, and does not appear to have 
assisted the sewage question in any marked degree. In 
the month of February a deputation from the Society of 
Arts, headed by Lord Alfred Churchill, waited upon the 
President of the Local Government Board, and seriously 
astonished Mr. Sclater-Booth by stating that not more 
more than three-fourths of the hist in the metropolis 
were connected with the main drainage system. In 
return, the deputation themselves received a surprise, on 
being informed by the President of the Local Govern- 
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ment Board that he had nothing to do with the drainage 
of the metropolis. The subject was one for the Home 
Secretary. The deputation suffered further discourage- 
ment on being told by the President that he “was not 
one of those who was disposed to find fault with the 
government of London,” adding “ he thought it was much 
more easy to find fault than to suggest remedies.” As 
the deputation were evidently a little at sea on the sub- 
ec om “withdrew,” having accomplished nothing 
ee learning a little more than they knew before. 
One feature of the sewage question which has lately 
become prominent is that of combination among districts 
for the purpose of carrying out large intercepting works. 
Cases of this kind present themselves in the Thames 
Valley and elsewhere. In May, the Society of Arts held 
a conference on the health and sewage of towns, and a 
summary of returns from a large number of places was laid 
beforethe meeting by Mr. P. Le Neve Foster. In Parliament 
a bill introduced by the Government for consolidating the 
laws relative to the health of the metropolis, was with- 
drawn towards the close of the session, considerable op- 
position having been offered to the measure, on the 
ground that it gave the Local Government Board power 
to over-rule the local authorities. In the autumn the 
Local Government Board issued a circular, addressed to 
the various sanitary authorities of the kingdom, explana- 
tory of the provisions of the Act for Preventing the 
Pollution of Rivers. The Act was passed in 1876, but 
its penal clauses remained in abeyance for twelve 
months. At the annual meeting of the British Associa- 
tion, a valuable paper on certain laws of population was 
read by Dr. Farr, making it sufficiently a that sani- 
tary reformers need not be checked by the fear that the 
globe was in danger of becoming over-populated. At 
the Social Science Congress at Aberdeen, Mr. Edwin 
Chadwick, C.B., gave an address on “ Health,” in which he 
cited a number of facts to show the success which attended 
sanitary measures when these were thoroughly carried out. 
In the month of October the Sanitary Institute of Great 
Britain held a congress at Leamington, when Dr. Richard- 
son delivered an address in support of his theory that the 
poison productive of so-called “zymotic” disease is in 
no case a germ, but is the result of a disturbed glandular 
action, bearing a general resemblance to snake-poison. 
Hence a patient suffering from a communicable disease, 
such as scarlet fever, is simply regarded as “a poison- 
producing animal,” volheiar brought into a condition 
analogous to that of a poisonous snake. How far this 
theory may affect the progress of sanitary measures we 
cannot pretend to say, but the past year has been witness 
to a considerable amount of controversy over the germs, 
in which Professor Tyndall, Dr. Bastian, and Dr. Burdon 
Sanderson have been conspicuous. Whatever the nature 
of the process, there has been a remarkable persistence in 
the outbreaks of typhoid feverin royal residences and public 
offices. Marlborough House has only lately been madefit to 
live in, and the public are at length congratulated on the 
fact that all the abodes of the British Royal family are 
free from poisonous gases. The latest phase of the sewage 
question consists in a report from Captain Calver, on 
behalf of the Thames Conservancy Board, announcing 
that the sewer outfalls of the metropolitan main drainage 
works are seriously polluting the river, and silting up the 
channel. Sir Joseph Bazalgette disputes the fact, and 
an official statement on behalf of the Metropolitan Board 
of Works is understood to be in course of preparation. 
During the autumn, some inquiries have been conducted 
by Mr. R. Rawlinson, in provincial towns, under the Pollu- 
tion of Rivers Act, and it is probable—or possible—that in 
the course of the incoming year some practical results will 
accrue from the new law, but it is by no means easy to say 
what direction they will take. It is at least certain that 
enough remains to be done to give ample employment to 
sanitary engineers for years to come, if only the requisite 
funds are forthcoming ; and it would also appear that 
the questions connected with the chemical purtfication of 
sewage are by no means yet set at rest. In other words, 
a perfectly efficient and satisfactory process of the kind 
is wanted. Such a process would go far to extract local 
Pg from a host of difficulties which still surround 
them. 

The year 1877 commenced auspiciously for the majority 
of the metropolitan gas consumers. The Chartered Com- 
pany lowered their price from 3s. 9d. per 1000ft. to 
3s. 6d., and as the Imperial district had been absorbed 
in the Chartered, the consumers formerly supplied by 
the Imperial Company received the benefit of 16-candle 
gas instead of 14-candle gas, besides enjoying a reduction 
of 3d. per 1000ft. in price. In accordance with the 
legislation of 1876, the gas of the South Metropolitan 
Company was raised from 14-candles to 16-candles. The 
company had power to charge 3s. 6d. per 1000ft. for 
their gas, but they elected to charge 3s. 2d., thereby ob- 
taining the right to increase their dividend at the rate 
of 1 per cent., or to add an equivalent amount to the 
reserve fund. The tendency to a cheaper price for gas 
has been maintained, the Pheenix Company making a 
reduction last October, the rate becoming 3s.. 4d; per 
1000ft. The Surrey Consumers’ Company have given 
notice of a reduction, to take effect almost imme- 
diately. In the month of May there was a flutter 
of alarm among the holders of gas shares, conse- 
quent on the appearance of M. Jablochkoff’s electric 
candle, and a marked depreciation in the value of gas 
shares was the result. In the first week of July the 
ordinary shares of the Chartered Company fell from 
2083 to sa. The shares of the Commercial and the 
London each fell from 2103 to 200, and those of the 
Pheenix from 109 to 100. One effect of the electric 
candle has been to make the local authorities less de- 


sirous of obtaining the undertakings of the Fs com- 
panies. A consolatory view of the case is afforded in 


one quarter, by a statement that, as a general rule, 
gas engines will be required to work the electric 
machine. Opposition in a less illustrious form than 
the electric light has been presented by the attempt to 
introduce petroleum as a source of light for the public 





lamps in some of the smaller towns, as at Winchester, 
Romford, and Barking. In one of its applications elec- 
tricity promises rather to assist than to injure the gas 
companies, a plan, which has a great appearance of suc- 
cess, having been invented by Mr. St. George Lane Fox 
for the automatic lighting and extinguishing of street 
lamps by an electro-magnetic system. In the interest 
of the consumers there has been a lively discussion during 
the year as to the measurement of gas, consequent on 
certain passages in the annual report of the Warden of 
the Standards. A doubt has thus arisen whether the index 
of a gas-meter is always to be relied upon, the present 
system whereby meters are officially tested being deficient 
in this respect—that it affords no guarantee that the 
mechanism which operates on the index is correct for 
high measurements. It is alleged that some serious 
mistakes have actually occurred, and it is stated that the 
Board of Trade intend to provide a remedy by introducing 
a bill next session for the amendment of the Sale of Gas 
Act. The presence of sulphur in gas has been the subject 
of much contention during the year, one event of note 
being the final failure of Mr. Patterson, the ex-referee, to 
maintain his patent for extracting the sulphur. The con- 
test between this gentleman and the Chartered Company 
has been a long one, and has ended in the dismissal of 
the appeal which Mr. Patterson carried to the House 
of Lords. Although successful against Mr. Patterson, 
the Chartered Company suffered a defeat in respect to 
their bill for abolishing the law which provides a limit 
to the quantity of sulphur in gas. Aftera long and costly 
struggle before a Select Committee of the House of Com- 
mons, the bill was rejected according to the form which 
declares the preamble not to be proved. The witnesses 
for the company endeavoured to show that gas could not 
be purified to the degree stipulated by the referees with- 
out creating a nuisance. The public seem to believe in 
the nuisance, but are sceptical as to the purity of the 
gas. The magistrate at the Worship-street Police-court 
also appears to take a decided view on this point, having 
lately fined the Commercial Company £400 for excess of 
sulphur on eight specified days. Par iamentary action on 
the gas question has been marked during the past session 
by the adoption of two new Standing Orders, intended 
to secure that in every bill, by which an existing gas 
company is authorised to raise additional capital, provi- 
sion shall be made for the offer of such capital in public 
auction or tender at the best price that can be obtained. 
Among the events of ‘a personal nature in the gas world 
may be mentioned the death of Mr. R. A. Gray, a dis- 
tinguished veteran among metropolitan gas directors, and 
the appointment of Mr. J. O. Phillips, the secretary of 
the Chartered Company, as one of the deputy-lieutenants 
of the City of London. As regards the future of gas 
making little can be said. There is no new process before 
the world which promises to achieve any great success. 
The problem of charging and discharging retorts by 
power can scarcely yet be said to be solved, and there is 
still an opening in this direction for the labours of inven- 
tors who really understand the true bearings of the 
subject. 

In considering the year’s work in the science and 
practice of electricity, we are inclined to give the first 
place to those methods of applying our knowledge which 
seem to us calculated to give the greatest good 
to the greatest number. <A few years ago even 
thinking minds thought it wonderful that a message 
could be sent by means of a wire and a dirty- 
looking trough ; but “familiarity breeds contempt,” and 
the youngest amongst us sees nothing wonderful in 
itnow. We are, however, going far beyond the sending 
of a message, so that for some time past two messages 
have been sent on the same wire at the same time. he 
duplex system is now being superseded by the quad- 
ruplex system, by which no less than four messages can 
be transmitted along the same line-wire at the same time. 
During the past year the quadruplex system has been 
introduced into, England, and is being tested by the 
Government, with a view to its more extensive applica- 
tion. Ina résumé of this kind it is impossible to enter 
into details which require diagrammic illustration, but 
there are one or two sentences it would be well to 
quote to show the principles employed. In a paper pub- 
lished in June, 1873, Mr. O. Heaviside pointed out that 
the invention of a system of simultaneous transmission in 
the same direction furnished the solution of the problem 
of quadruple transmission. “It is,” he says, “ theoreti- 
cally possible to send any number of messages whatever 
simultaneously in one and the same direction upon a 
single wire’—the italics are ours. Now, by combination 
with a null duplex system, it obviously becomes possible 
to send any number of messages in the other direction 
while the opposite correspondences are going on, and 
without interference. Thus the working capacities of 
telegraphic circuits may be increased indefinitely by 
suitable arrangements.” Messrs. Edison and Prescott of 
the Western Union han ae Company, seeing that the 
duplex system was destined to lead to something more, 
experimented and modified till they had devised a system 
materially differing from all previously in use, and which 
formed the basis of a system which was the “first prac- 
tical solution of the problem of quadruplex telegraphy.” 
Mr. Prescott, in his address before the Society of Tele- 
graphic Engineers, said, “ The distinguishing principle of 
this method consists in combining together two distinct 
and unlike methods of single transmission in such a 
manner that they may be carried on independently upon 
the same wire and at the same time without inter- 
fering with each other. One of these methods of 
single transmission is known as the single current, or 
open circuit system. In the double current system 
the battery remains constantly in connection with the 
line at the sending station, its polarity being completely 
reversed at the beginning and at the end of every signal 
without breaking the circuit. The receiving relay is pro- 
vided with a ised or permanently magnetic armature, 
but has no adjusting s ring, and its action depends solely 
upon the reversals of polarity upon the line, without 





reference to the strength of the current. In the single- 
current system, on the other hand, the transmission is 
effected by closing and breaking, or increasing and 
decreasing the current, while the relay has a neutral or 
soft iron armature, provided with a retracting spring. In 
this system the action depends solely upon the strength 
of the current, its polarity being altogether a matter of 
indifference. It will therefore be apparent that by making 
use of these two distinct qualities of the current—viz., 
polarity and strength, two sets of instruments may be 
operated at the same time on the same wire. This method 
possesses, moreover, the important practical advantage 
that the action of each of the two receiving relays is per- 
fectly independent. Each receiving operator controls his 
own relay, and can adjust it to suit himself without inter- 
fering with the other.” It will thus appear that although 
all difficulties are not yet overcome, we are fairly on the 
road to utilise to a much greater extent the lines already 
in existence. It is needless for us to point out the value 
of quadrupling the carrying power of lines between 
populous centres of industry where time is in reality 
money. 

The majority of readers, if not of writers, would pro- 
bably have spoken of the telephone as the most prominent 
and useful of the newer adaptations of telegraphic science. 
Wonderful as it is, we think it must take second place. 
Since the publication of an article on the telephone in 
THE ENGINEER for July 20th, 1877, Prof. G. Bell has 
delivered several lectures on this instrument, and great 
efforts are being made to give it a permanent place in 
our midst. Several important uses have been found for 
it, among which we may mention that in mining opera- 
tions, to enable the manager of a mine to ascertain the 
rate at which the air current is passing through the 
workings. The telephone is made to repeat the sounds 
produced by a spring vibrated at every tenth revolution 
of an anemometer by suitable mechanism, the spring 
being placed in close proximity to the pole of a magnet, 
where it vibrates without touching the magnet. A coil 
surrounding this magnet is joined up in the usual way 
to wires leading to the telephone, and it is found that 
every “tick” of the steel spring is heard in the telephone. 
This application is the invention of Messrs. Le Neve 
Foster and H. Hall. Itseems to us that the invention 
can easily be extended to the recording permanently of 
the velocity of the wind. Whilst experimenting in one 
direction there seems to be an absence of experiment in 
another. Photography is utilised at Greenwich, Kew, 
and other observatories to record the magnetic deviations, 
i.e., motions of a magnet. True, some of these motions 
are slow, but not always, so that a more sensitive paper 
would possibly be acted upon by light influenced by 
vibrations. For some years our thoughts and experiments 
have tended in this direction, and, as we say, there is 
plenty of room for investigation. The other application 
we have referred to is that for the use of aoe. A 
telephone of suitable construction is placed in the diver's 
helmet and connected to the wire which serves to expand 
the air pipe. Experiments made with this arrangement 
in Messrs. Siebe and Gorman’s tank were perfectly suc- 
cessful. 

Whilst giving due credit to Prof. Bell for his discoveries, 
we must not forget that others have invented telephonic 
apparatus besides Prof. Bell, and they should not be for 
gotten. Mr. Edison has invented a speaking and recording 
telephone, which has been noticed in our columns, But 
Mr. Edison has invented even a more surprising instru- 
ment, which we hope to describe and illustrate at an 
early date. Meanwhile, the following remarks from the 
Setentific American will be read with astonishment :— 
“Mr. Thomas A. Edison recently came into this office, 
placed a little machine on our desk, turned a crank, and 
the machine inquired as to our health, asked how we 
liked the phonograph, informed us that 7¢ was very well, 
and bid us a cordial good night. These remarks were 
not only perfectly audible to ourselves, but to a dozen or 
more persons gathered around, and were produced by a 
very simple mechanism. Across the inner surface of a 
mouthpiece is a metal diaphragm, and to the centre of 
this diaphragm is attached a mefal point. A brass 
cylinder is so adjusted as to revolve on its bearings by a 
screw-thread, working in a nut, so that when revolving it 
has also a horizontal travel in front of the mouthpiece. 
The point of the diaphragm, when the latter vibrates, 
describes a spiral trace over the surface of the cylinder. 
On the latter is cut a spiral groove of like pitch to that 
on the shaft, and pet | the cylinder is attached a strip 
of tin-foil. The foil where it passes over the groove in the 
cylinder is easily indented, and these indentations are 
necessarily an exact record of the sounds which produced 
them.” Given the indentations caused by the vibra- 
tions, it was necessary to convert them back again into 
the vibrations, and this Mr. Edison does by another 
diaph and a metal point, the latter being held against 
the tin-foil in the per by means of a delicate spring. 
Of course the action of the point against the indentations 
causes the diaphragm to vibrate and to reproduce the 
original sounds. The sounds need not be reproduced 
immediately but may be sent forth again after the lapse 
of any number of years, so that a voice uttering sentences 
now may be heard in future ages, when the utterer has 
long passed away and been forgotten. 

Professor Dolbear also has a telephone, which, although 
not so simple as some others, is interesting. He uses 
three horseshoe magnets, about 6in. long, and strong 
enough to hold up several times their own weight, and 
two bobbins with insulated wire. These bobbins are about 
din. long and 1}in. broad. Through the centre of the 
bobbin a hole }in. in diameter is bored, into which a 
piece of soft iron is fitted in such a manner as to project 
slightly on one side, but further on the other, which is 
firmly clamped between the magnets. The bobbins are 
wound with as much as they will hold of insulated copper 
wire, of about ;4in. thick, The three magnets are super- 
posed one on the other, the centre of the three being 
drawn back, so as to admit the ends of the soft iron rods 
on which the bobbins are fitted, The magnets rest on a 
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wooden block mounted on a stand, and a screw holds 
them firmly and clamps the rods papi y the bobbins, 
which are pinched between the upper and lower magnets. 
The wires are connected as they would be to make oppo- 
site poles of their outer ends when a current is sent 
through them. Vertically in front of the bobbins is 
fixed a board with a hole cut in the centre, over the 
hole a piece of thin sheet iron or steel being tightly 
screwed. When the instrument is used as a receiver, a 
short tube of about 2in. in diameter may be made fast to 
the front of the board ina line with the centre of the 
late. The action of this ingenious apparatus will easily 
. understood by our readers. Some experiments have 
been made with telephones connected with cables, but 
the most rudimentary knowledge of electrical science is 
sufficient to show that the invention cannot be used 
over cables of any length. The longest hitherto 
tried is that between Holyhead and Dublin—less 
than seventy miles—and then the sound appeared 
muffled, as if spoken through a respirator, instead 
of being clear and distinct. In reasoning about what 
may occur in a cable, one is compelled to consider both 
the inductive and the conductive action, and although 
the telephonic action takes place through a conductive 
circuit of hundreds or thousands of miles in length, the 
action cannot generate sufficient quantity to overcome a 
comparatively small induction. The cable has, so to speak, 
to be filled with electricity, and the telephonic apparatus 
fails to comply with the requirements. Thus its use is 
restricted to overhead wires or short underground wires 
and cables. We have heard described a very plausible 
but indirect means by which sounds might be transmitted 
at a very great expense through long lengths of cables by 
an extension of Bains’ chemical process as applied by Mr. 
Edison in his motograph. The telephone acts perfect] 
through such a short cableasthat between Dover and Sand- 
gatte,as was;proved by the experiments made on Dec. 29th 
last. y incon to Dr. Muirhead, who has carefully 
tested the instrument by means of his artificial cable, the 
limit of action is soon reached, His experiments were 
made through a length of artificial cable of the type of the 
Direct United States Cable, so constructed that induc- 
tive or conductive action could be added at will. In 
speaking by telephone through a hundred miles of this 
cable, with conductive current only, the words were com- 
paratively loud and distinct, but the instant induction 
was added the voice lost both power and distinctness toa 
remarkable degree. It appeared only half as loud as 
before, and dull and smothered in tone. With a hundred 
and fifty miles of artificial cable, while the voice was 
ery as strong as ever through the resistance circuit 
alone, it was completely silenced by putting on the capa- 
city. Even with the best telephone, the extreme limits 
of articulation by direct means would be less than two 
hundred miles. ony points out, and experiment veri- 
fies the fact, that a long-continued sound will be toa 
certain extent transmitted, and thus singing can be heard 
through a greater length of cable than talking. In the 
latter the duration of the sound is short, and a sufficient 
time is not given to allow the inductive action to be 
overcome. 

While speaking of Dr. Muirhead, we must refer to 
another fe ennai of his, viz., that he has succeeded in 
solving the problem of duplexing an Atlantic cable. It 
will be remembered that in our discussion of last year’s 
work we referred to the great results obtained by Dr. 
Muirhead in duplexing cables by the aid of his artificial 
line. We are glad to learn that he is now engaged on the 
Direct cable, and has succeeded in balancing this end of 
the line, and is, we believe, about to proceed to finish his 
work,in America. The carrying capacity of the cable 
will fren be doubled, with a corresponding return to the 
shareholders. We have previously described the artificial 
line, as consisting of tinfoil plates separated by paper 
dipped in paraffine to form the inductive portion, and 
strips of tinfoil to form the conductive portion. Early 
last year a patent was taken out for an artificial cable, or 
condenser, on a somewhat cheaper plan. A large number 
of experiments have been made with the new material, and 
we can testify as to its value. The inventor takes sheets of 
tinfoil paper similar to that so largely used for wrapping 
round tea, dries it well, and dips it in melted paraftine. 
The principle is the same as that of Dr. Muirhead, but 
the tinfoil paper is very much cheaper than tinfoil and 
tissue paper, each sheet of which requires to be separately 
dipped. The metallic side of the foil paper gives the 
required conductor, the paper and two layers of paraffine 
give the non-conductor, thus we have the conductors 
separated by non-conductors in the order necessary to 
obtain induction. As the inductive capacity increases 
with the proximity of the conductors, and as by this means 
the conductors are brought verynear, we get the maximum 
induction. The inventor's specification describes various 
other ways to obtain a similar result. The conductive 
circuit of a cable can be represented by means of a small 

jlatinum or other metallic or alloyed wire. We have 
eard of a new single fluid battery which possesses con- 
siderable advantages over all others. The inventor uses 
the oxygen of the atmosphere to depolarise his cell. A 
modification of the Daniell cell has been devised by M. 
Trouvé, A disc of Zn is separated from one of Cu by a 
number of paper discs rather smaller than the metal 
ones. The half of the paper next to Cu is soaked in a 
solution of Cu SO,, the other portion in a solution of 
Zn SO,. A closely fitting cover prevents phe, ysoeser es 
and the paper retains sufficient moisture to keep the 
battery at work for a long time. The action of the 


passing | keeps up the supply of Zn SO,, and the paper 
next Cu can be resoaked as required. The E.M.F. is 


said to be the same as that of an ordinary Daniell cell, 
the internal resistance of course varying with the thick- 
ness of the paper discs. This form 4 Bonaeh is useful 
for military purposes, as it contains no free liquid and 
can be easily transported from place to place. 

We have so recently described the electric light in our 
columns, that it remains only for us now to mention that 
M. Jablochkoff, an engineer officer in the Russian service, 





has gone far towards a complete solution of the question, 
How to utilise electricity for lighting purposes? He 
dispenses with the complicated mechanism previously 
necessary to keep the carbon points in their right posi- 
tion. M. Jablochkoff found that if ‘a strong electric 
current were passed through a slip of refractory earth, 
preferably pure China clay—kaolin—“ it immediately, 
with little melting, becomes white hot, and produces a 
splendid light, very steady, soft, and noiseless. The light, 
which is neither dazzling nor blazing, shows everything 
in its true form, with no disagreeable haze or shadow.” 
The electric candle illustrated in THE ENGINEER, June 
22nd, 1877, consists of two parallel pieces of carbon, one 
of which is slightly longer than the other, separated by 
the kaolin. 

Mr. Van Der Weyd, an American artist, has succeeded 
in perfecting an apparatus to utilise the electric light 
generated by a magneto-machine for photographic pur- 
poses. The carbon points are placed in the focus of a 
parabolic reflector, 40in. in diameter, turned towards the 
sitter. The direct rays are auones by means of a metal 
disc, and the reflected rays rendered convergent by closing 
the mouth of the reflector with a Fresnel lens—that is, a 
convex lens built up of concentric rings of prisms. The 
whole apparatus is so suspended that the light can be 
made to hill upon the sitter from any point or at any 
angle, and the whole figure is flooded by a convergent 
beam of soft, pleasant white light, harmless to the eyes, 
and of great actinic powei. 

A good deal of annoyance is frequently caused, and 
sometimes appreciable losses are sustained by the collapse 
of the telegraph wires. Rain, fog, snow, wind, thunder- 
storms, &c., all have more or less influence upon the 
uninsulated aérial wires, so that at times it is impossible 
tosend messages. The Germans, in consideration of these 
interruptions, prefer wires underground to those overhead, 
and are gradually replacing the latter by the former. 
Our officials have been working energetically in the same 
direction in London and some of our large towns, and 
the question must soon be settled whether it would not 
in the long run be better to lay more underground circuits 
throughout the country. As an example of the inter- 
ruptions, we find the Mersey Docks and Harbour Board 
complaining that one interruption lasted from November 
29th to December Ist, owing to the breakdown of a 
bridge and the consequent downfall of the wires it carried; 
also on the 4th, 7th, 10th, 11th, 15th, and 20th December 
the lines were unable to carry messages in the early 
morning owing to the collection of spray, rain, sleet, or 
frost impairing the insulation, so that till the sun gained 
sufficient power electric traffic was suspended. 

It may be interesting to have some conception of the 
relative position of various countries as regards _tele- 
graphic convenience. The latest statistics give— 


Miles of line. Offices. Sq. m. of area. 
. 5600 or 1 mile of line to every 


England .. .. 75,000 . 14 
France - 28,800 .. 2370 ” ” 7 
Italy.. .. .. 12,600 .. 1400 ae zh 9 
Austria .. 28,000 2900 ‘s os 9 
Germany... .. 19,100 3300 ” ss ll 
United States.. 79,000 6850 te as 36 
British India .. 15,700 225 de 60 
Turkey .. 17,600 400 - pa 105 
Russia 31,500 900 330 


Electricians regret the loss of Henry Daniel Ruhmkorff, 
whose name is closely connected with the history of 
magneto-electricity. The famous “ Ruhmkorff coil” first 
appeared in 1851, and for the invention he received a 
decoration and medal in 1855, and in 1858 the first prize 
of 50,000f. at the French Exhibition of Electrical Appa- 
ratus. Herr Ruhmkorff died suddenly on December 20th, 
at Paris. We also lost Mr. Bain in the early part of the 
year. He was one of the giants in electric discovery. 








REVIEW. 

Locomotive Engine Driving. A practical manual for engineers 
in charge of locomotive engines. By MicuaEt REYNOLDs, 
Le tive I tor, London, Brighton, and South Coast 

Railway. Second edition. Crosby Lockwood, and Co., 

London, 1878. 
For half a century men have been employed in England 
in driving locomotive engines. Some of them have 
grown grey in the service, others have been killed or 
maimed, They have all imperilled their lives day after 
day. They have all had charge of an extremely expen- 
sive and ingeniously constructed machine, requiring to 
be very carefully used. They have all been compelled to 
exercise day and night an amount of vigilance almost 
unparalleled. They have been called upon to undergo the 
worst hardships that weather can inflict. They have been 
entrusted without hesitation with the lives of millions of 
their fellow men. They have, as a class, invariably 
discharged their duties with skill, patience, courage, tact, 
and courtesy ; and this is the first book that has been 
published in England specially for their use and benefit, 
and Mr. Reynolds is the first author who has thought it 
worth while to advocate the adoption of measures which 
would improve the status of locomotive engineers and 
firemen —the first man in England to write a_ book 
which might be a driver’s companion and guide. We are 
not surprised that under such conditions the volume 
betore us has attained a popularity so great that the first 
edition has been exhausted in a very few months and that 
a second edition is now being published. Mr. Reynolds 
has supplied a want, and he has supplied it well. The book 
may be said to have grown out of certain articles by Mr. 
Reynolds, which we published in our impressions for 
June Ist, 22nd, and oth, 1877. These have been amplified 
and built upon until we have in the volume under notice 
225 octavo pages, clearly printed, well illustrated, and 
handsomely bound. Mr. b. K. Clark has revised Mr. 
Reynolds’ manuscript, and a note from his pen at the end 
of the author’s preface supplies his testimony to the value 
of the work, thus expressed: “It contains a body of 
original matter in a fresh field of literature which carries 
with it the charm of novelty as well as the more lasting 





attraction of solid utility. Many engineers will perceive 
in its pages the reflection of their own experience ; and it 
may be questioned whether the business of a locomotive- 
engine driver could have been better presented by a prac- 





tical man for the instruction of the engineers and firemen 
of the United Kingdom.” With all this we entirely 
agree, and we can confidently recommend Mr. Reynolds’ 
book not only to the practical driver, but to every one 
who takes an interest in the performance of locomotive 
engines. 

e work is so accessible and so cheap that we need 
write little descriptive of its contents. It will be enough 
to say that Mr. Reynolds has explained in brief but lucid 
language the construction of the locomotive engine, and 
the natural laws upon which it depends for its vitality. 
To this he has added accurate and voluminous instruc- 
tions for driving, and firing, and taking care of, a locomo- 
tive, all of which are so sound that they may be regarded 
as perfectly trustworthy. We cannot help taking excep- 
tion, however, to one or two passages concerning the 
management of fires. We do not intend to dispute that 
our author's rules on the subject are in the main sound, 
but he has certainly not sufficiently taken into account 
the astonishing difference that exists in the quality of 
coal supplied to locomotives. With some of the inferior 
bituminous coals, steam could not be kept by firing as 
Mr. Reynolds proposes. He is no doubt quite aware of 
this fact, and would greatly improve future editions of 
his work by explaining clearly the peculiarities of the 
treatment required by different fuels. In the instruc- 
tions which he ives for the management and care of 
locomotives we find ample evidence that our author is 
thoughtful, observant, experienced, and able to express 
himself clearly. 

Not the least important feature in the work is the 
chapter on certificates. Mr. Reynolds proposes that 
every driver and fireman should possess certificates of 
competency to be awarded only after due examination of 
the candidates who desired to possess them. These 
documents might run somewhat as follows, say for a first- 
class driver :—“ This is to certify that E. Sparrow has 
served as a driver 150,000 miles. That he has passed a 
third-class, second-class, and first-class examination, and 
that he is a driver competent to take charge of a loco- 
motive engine working express trains.” In a succeeding 
chapter, Mr. Reynolds gives examples of the examina- 
tion questions to be used. These have been well selected, 
and the entire scheme has our -hearty approval. The 
difficulty lies, of course, in making such arrangements 
that the certificates granted by any one company would 
be regarded as valid by other companies ; and it is also 
certain that a great many men are now running express 
trains with moderate success who could not pass even a 
second-class examination. A little energy on the part of 
the locomotive superintendents of the United _— 
would, however, easily set these points at rest, and in a 
very short time the advantages of this system would be 
felt in the shape of a considerable diminution in the cost 
of repairs and fuel. 
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Tue British Assocration.—It is probable that Sheffield will 
be chosen for the meeting of the British Association in 1879. 
Nottingham was to have been the place of meeting, but a diffi- 
culty has arisen respecting the meeting there, and Sheffield has 
been unofficially written to. The matter is being warmly taken 
up by some of the principal townsmen, and there is no doubt with 
a successful result. 

DiakiEs FOR 1878.—As is usual at this season, some novelties 
in diaries have been introduced, but they are less in number 
than usual ; indeed the variety of forms in which Messrs. Letis 
and Co. have for several years met the requirements of all who 
need diaries of any kind, leave nothing to be desired, either in 
the diary itself or in the collected information on many subjects 
with which that is accompanied. The ‘‘ Telegraph Pocket-book, 
Diary and Telegraph Code,” just issued, is a very useful produc- 
tion. It contains tables and formule for use in the construction 
and maintenance of telegraphs, and embraces the principles of 
electrical and mechanical testing, illustrated by suitable small dia- 
grams ; an epitome of electrical, —— and telegraphic history, 
regulations, tariffs, statistics, and other useful povttoches relating 
to the British and foreign telegraph systems, and the principal 
telegraph companies of the world. The rules and regulations of 
the Society of Telegraph Engineers are also given, so that this 
part of the diary forms for the telegraph engineer what Moles- 
worth’s Pocket-book is to the general engineer. It is edited by 
Lieut.-Col. Frank Bolton and James Sivewright, M.A. The 
book is nicely got up, is Zin. by 34in., and maintains Messrs. 
Letts’ — for such productions. The No. 10 diary is as 
usual well got up. This is 7}in. by 5in., and each is for 
three days, a most useful size. The paper is good, onl the infor- 
mation relating to banks, — weights and measures, 
English and foreign, money tables, parliamentary guide, 
lay and public offices, and historic summary of the past 
year, is at least as complete as hitherto. The same firm 
also send their pocket diary No. 29; this is 7?in. by 33in., 
and contains space for four days on each page, and much of the 
information, to which reference is often needed, such as that 
referred to in speaking of No. 10. Messrs. Letts also send a 
quarto rough diary, 9#in. by 8in., with a week on each page, and 
a small pocket diary. essrs. McCorquodale and Co. again 
publish their ‘‘ Railway Diary and Official’s Directory.” This 
diary is 9}in. by 6in., and contains six days on a page. As may 
be judged by its title, the part devoted to personal record is but 
one of two principal portions, the value of the “‘ Official’s Direc- 
tory” —_ ually as great as the es | sroper. The names of 
all the chief officers of every British an Tok raltwer are given, 
as well as a large collection of useful information relating to the 
railways themselves. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3129. Improvements in PostaL Carps, William Robert Lake, Southamp- 
ton-buildings, London. communication from Charles K, Marshall, 
Vicksburg . Mississippi, George Elliott, New York, and Mary Boyd Cum- 
mings, W ashington, lith August, 1877. 

3380. Improvements in Sror Motions applicable to machinery for prepar- 
ing cotton and othgr fibres, John Bulleugh, Joseph Smalley, and Samuel 
Tweedale, Accrington, Lancashire.—5th September, UST7. 

lmprovements in the construction of Sewing MACHINEs, 
Nasch, Finsbury Pavement, London.—1l0th October, 1877. 

3948. Luprovements in the VentiLation and Heatine of Burtpryes, and 
in appliances therefor, Francis Thomas Bond, Gloucestershire. —25th 
October, W877. 

An improved system of constructing ConcRETE WaLLs and WaLts 
partly constructed of ConcreTe and partly of other materials ; also of 
concrete wall copings, cornices, and other articles usually made of stone, 
Thomas Potter, Alresford, Hampshire.—29th Oetober, 1 

4100. Improvements in RoLLer MILLs, Carl Pieper, Dresden. 
nication from August Nagal and Reinbold Kaemp, 
Novceuher, UT7. 

4128. Improved Scissors with Jonyrep Rives 








S758. 


Isidor 











A commu- 
Hamburg.—5th 








also applicable to forceps, 








Louis Auguste Pichon, Rue des Saussaies, Pa’ 6th November, W877. 
4238. An improved Mepicat Compounp, Lucinda Anne Bartlett, South- 
ampt m-buildings, London.—1I3th Nocewmber, 18 
#258. An improved Caucviatine Macutye, John Purvis Hi wwtrey, Aldin 


House, Slough, Buckingham.— 14th 

1367. lLmproved arrangements or means applicable to PRopuctnG ENLARGED 
Prcrures, and for taking pictures by the agency of light, Ferdinand 
Henry Walrich and James William Thomas Cadett, Grove-lane, Camber- 
well, Surrey.—2lst Norewmber, 1877. 

4440. Improvements in Rotter Mutis for crushing or grinding seeds or 
other granular matters, Isaac Pearson, Rochvilla Oil Mill, Glasgow.—A 
communication from Alfred Back, Lawther, Chicago, U.s. 

$447. The application upon CLorus, Ripanps, VELVEets, TRIMMENGs, and all 
kinds of Textite Fasrics, of CRystTaLuine and Meratuic MATrEers, 
gold, silver, and of any colour, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Bessy Brothers, Rue 
Marengo, St. Etienne, France. 

$448. Improvements in CarpiING Woot and other fibres, Benjamin Booth, 
Huddersfield, Yorkshire. 

4450, Improved means for RENDERING 
lids of boxes and chests close fitting, 
cery-line, London. 
dort, Germany. 

4452. Improvements in LicutiG 


November, 1877. 








Doors, windows, shutters, and 
Alfred Vincent Newton, Chan- 
A communication from Bernard Glockner, Tschirn- 





Apparatus, William Lloyd Wise, Chandos- 





chambers, Adelphi, ee ® communication from Jean Alfred 
Fouchet, Paris.—26th Norewler, 

4454. A new combined Tap and Favest, Philip Syng Justice, South- 
ampton-bulldings, London.—.A commnuication from Amasa Mason, 
New York, U. 

4458. 5 oe Roe in Locks or Fastenres for carriage and other doors, 








which improvements may also be applied to fastenings for purses, 
§ garters, braces, belts, and chains, Martin Lowenstein, Birminghai. 
4460. Improvements in apparatus for Spurrrmsc and Puxcrurtye CiGaR 
Enps, Herbert John Haddan, Strand, London.—- A communication from 
Wendes and Company, Greiffenberg, Silesia, Germany. 
4462. Imprevements in the manufacture of Meta 
casks, or other vessels of the like kind, John Alexander 
lane, London. 
4454. Improvements in DyNamo-ELectRIC Macurnes, Louis Simon, Not- 
tingham.—A communication from Sigmund Schuckert, Kaiserstrasse, 
Nurnberg, Germany. 


Botr.es, 
Lloyd, 


flasks, 
Bush- 


446. Improvements in LockiInc Nuts, William Rudd Oswald and David 
Summerville, Woolston, Hants. 
4470. Improvements iu the construction of Cookise Stoves, Frederick 


Eggar, Aldershot, Hants. 
4472. An improvement in 
Peckham, Surrey. 


the manufacture of Sxrrts, Alfred Swonnell, 


4474. Improvements in apparatus for Coxrrotirmsc the Apission of 
Stream to PRIME Movers, me 3g Grantley Beechey, Newton Heath, 
Manchester.—27th Noremler, 1 








4176. Improvements in Broap-cast Sowers, William Macintosh Murray, 
Barbican, London.—A communication from David’ Buist and Charles 
Alden, Philadelphia, U.S. 











4478. Prevestine Couuistoxs Berwees Traiss on Ratmways, termed 
Apparato autematico elettro-meccanice di sieurezza per evitare gli 
scontri sulle ferrevie, Luigi Isidoro Guano, fu Gievanni Battista 
Genoa, “ 

4480. A new system of Mecuaxtc and Ex.astic Beps for wounded and 
paralysed men, Amédé Lefebvre, Paris. 

4482. lmprovements in the mechanism of PiaNorortes, Jean Schwander 





and Jeseph Hurrburger, Rue de la Fidélité, Paris. 

4486. An improvement or improvements in apparatus or machinery for 
Coatinc SHeer tron with Try on Leap, or alloys of tin or lead, 
Richard Heathfield, Birmingham. 

4488. Improvements in or relating te the VaLves and the Cynixpers of 
AIR-COMPRESSING ENGrxes, part of which is also applicable to other 
engines or pumps, John Scarisbrick Walker and Thomas Ashcroft 
Walker, Wigan, Lancashire. 

4490. Improvements in BRAKEs, 
fields, London. 

Hardy, Vienna. November, W877. 

4492. luprovements in pajaeiien for Mov LDING Porrery, EARTHENWARE, 
and other fictile manufactures, Hugo Shaw and John Jones, Beswick 
Manchester. 

44%. Improvements in Stanps for glass shades and other stands ; which 
improvements are also applicable to hat, coat, and other rails and 
hooks, Henry Charles Taylor, Birmingham. 

4498. Improvements in TextiLe Farrics, John Robinson and Frederick 
John Robinson, Bradford. 

40). Improvements in EF 


John Henry Johnson, Lincoln’s-inn- 
A oe ition from John Hardy and John George 








’ 











cTRIC PILEs applicable to medical, telegraphic, 
and other purposes, Gustave Adolphe Schoth, Euston-road, hondon. 

$504. An improved method for Propvcinc ORNAMENTATION, lettering, or 
figuring of a simple or complex character, as applied to public or private 
announcements, Edmund Baugh Andrews, Handsworth, Staffordshire. 

4506, Improvements in Hortzontat INTERNAL-FIRE STEAM BOoILers, also 
in bars and flue passages for the same, and other boilers, Ernest de 
Loriere, Lamont-road, Chelsea, London. 

4508. Improvements in machinery for ComBInc 
Alexander Melville Clark, Chancery-lane, London. 
from Heilmann-Ducomiun and Steinlen, Paris.—29th Noremher, 1877. 

4512. Improvements in WasHinc Macnines, David Lawson, ~athhead, 
Fifeshire, N.B. 

$514. Improvements in the Preparation of Farmacnous Foop, George 
Lockie, St. Dunstan’s-buildings, London. 

$516. Improvements in MeTaniic Sueer Roorrmc or Covertxes for sheds, 
houses, and other buildings, and in machinery and means for preparing, 
shaping, and fixing the same, David Campbell and Isaac Summerhill, 

otherwell, N.B. 

518. Improvements in Locks, Robert Jarrett, Croydon, Surrey. 

20, Improvements in the construction of PERAMBULATORS, INVALIDS’ 

CARRIAGES, and other similar vehicles, Charles Frederick Owen, Man- 

shester. 

4522. Improvements in Fastentncs for travelling and other trunks and 
boxes, John Marston, Wolverhampton. 











Finrovus SuBsTANC "ES, 


















4524. Improvements in Horsesuoes, William Horsfall, Leeds. 

4528. An improved EpvucatiunaL Appliance, Henry Jewitt, Kentish 
Town, London.—A communisation from William W. Rose, New York, 
U.S. 


4530. Improvements in the manufacture of Gas for illuminating and 
heating purposes, James Denton Boag, Hackney, London. 

4532. lmprovements in the arrangement and construction of Puveiic 
Gvipe and Street Directories, and in appliances combined therewith, 

John Garrett Tongue, Southampton-buildings, London.—A communica- 
tion from Achille Emile Gosteau, Jean Mary a Lacomme, and 
\dolphe Antoine Giren, Paris.30th Norewher, 1877 

$536. Inyprovements in Puriryinc Water, Frank ‘Wirth, Frank fort-on- 
the-Maine, Germany.--A communication from Edward Bohlig, Eisen- 
bach, Germany. 

4538. Improvements in Pipe Jorsts for cont: lining liquids, gases, and air, 
but more especially aes uble to gas and water mains, Martin Benson, 
Southampton-buildings, London. — A communication from William 

ainter, Baltimore, U.S. 

4540. Improvements in MACHINE BELTING made from hemp or other 
similar materials, and in the machinery for manuf: wcturing the same, 
George Mudford, Retford, Nottingham. 

4542. Improvements im the manufacture of Istnciass, 
GivE, Peter Jensen, Chancery-lane, London. 
Carl Adolf Sablstrim, Stockholin. 

4544. Improvements in machinery for Taprrnc or ScreEwinc Nuts, Titus 
Mason, Birmingham. 

446. Improvements in FuLtinc and Mitirse Macuines, Frederiek Bates, 
Sowerby Bridge, Yorkshire. 

4s. Improveme nts in the construction of PeERAMBULATORS, a HAIRS, 
and other similar vehicles, William Henry Dunkley, Maneheste 

4550. Improvements in DentaL Apparatus, Franz Ochlecker, a 
Germany. 

4552. Improvements i in the manufacture ef Gas Brkxers, Joseph Shaw 
Gent, Manchester. 





GELATINE, and 
A communication from 





THE 


ENGIN. 















554. Improvements in Brakes for railway wagons and trucks, Samuel 
Adams, Flintshire Wagon Company, near Mold, Flintshire. 
. Improvements in KiLns for burning bricks, tiles, pottery, 





= 


retorts, 


and other forms of clay work, Alexander Melville Clark, Chancery-lane, 
London, 


A communication from William Tandy Christy, St. Louis, 






Alexander Melville Clark, Chancery-lane, London,.-—A cy 


from Désiré Michel, Marseilles, France. —Lst Deceiber, 187 

4560. Improvements in Prrw Winpinc MACHINEs, George Bernhardt, ad- 
cliffe, Lancashire. 

4562. Improvements in apparatus for CLEANING the PLares and FLues of 


Stream Borers, Henry Baxter, Leigh Baxter, 
Rushworth, Hollinwood, Lancashire 

4504. An improved Sewirxe Macutne, Jacques Emile Bertin, Paris. 

4566. Improvements in the manufacture of Boots and Sores, Hector 
August Dufrené, South-street, Finsbury, London.—.A communication 
from Messieurs Maillochon, Verdure, et Digard, Rue Saint Jacques, 
aris. 

4568. Improvements in Sarety Measurinc Apparatus, which indicate 
the quantity of liquid or fluid entering or leaving the said apparatus, 
chietly applicable to measuring highly inflammable liquids or fluids, 
Beeston Tupholme, Sheftield 

4570, A new or improved Time [NpEX 
and other vehicles or steamboats, F 


George Baxter, and Luke 











: for tramway cars, omnibuses, 
Marley, Glasgow. 








4574. improvements in MusicaL inane ents, Elias Parkman Needham, 
New York, 
4576. Improvements in the manufacture of Gas, Matthew Hilton, Park- 





side, Prestwich, Lancashire. 
4578, improvements relating to Torrepors, Charles 
Bear-lane, Southwark, Surrey.—8v Decewber, U8T7. 
4580. Improvements in the manufacture of Sopa and Porasn, and in the 


Ambrose McEvoy, 


apparatus employed therein, Max Karl Georg Licber, Widnes, Lanca- 
_shire. 
. Improvements in FormMinc MovuLtprxcs on Stone and in the 
chinery or apparatus employed therefor, John Halley, Milngavie, 





N.B. 

4584. Improvements in machinery or apparatus for MAKING SockEeTTED 
Pires of Plastic MATERIAL, such as clay, Richard Cardwell Robinson, 
Preston, Lancashire. 

45386. Improvements in and connected with Steam GENERATORS, 

ames Fernie, Liverpool. 

4588. lprovements in PorrasLe CooKING Apparatus, Constantin Niki- 
foroff, Warsaw. 

45. Improvements in the construction of Vesseis, or Boats and Rarts, 
and in the launching and lowering of boats and rafts from on beard 
ships into the water, Edmund Thompson, Leadenhall-street, London. 

4592. Improvements in the Nerpie Bars of Sewixc Macuines and in 
needles to be used with the said needle bars, William Cook and Samuel 
Hill, Redditch, Worcester. 

454 peaerepeate in Raitway Sienaus, William Frankland, 
Lancashire 

4598. liaprovements in Looms for weaving, Edward Smith 
Rothwell, Blackburn, Lancashire.-4th December, 1877. 

4600. Improvements in apparatus for and the method of Propuctne the 
Drarts of Destexs fer lace, woven, looped, and other fabrics, William 
Richardson, Nottamgham, and John Slack, Radford. 


William 








Chatburn, 


and William 


4602. liaprovements in machinery and apparatns for DousLine and 
Wiyvixc Yarss, John Walker, Mansfield, Nottingham. 
4604. Improvements in Rotary Steam Enotes, Daniel Francis Under- 


wood, Nottingham. 

4606. lmprovements in IroxisG Macutves, Oswald Barnsdale, Notting- 
hatn. 

408, lmprovements in apparatus for TAKING UP, SENDING, and REPEATING 
Vorce Sounps by Evecrricrry to and from distant stations or places, 
Matthew Townsend Sale, Chatham, Kent. 

4610. Improvements in the method of and apparatus for manufacturing 
CaRDs out of Stee, Wire, William Frederick Bateman, Low Moor, 
Bradford. 

4612. Improvements in Bicyc ies and other 
New Maldon, Surrey. 

4614. Improvements in Mortisixc 
pewer, William Blackett Haigh, 
1si7. 

4618. Certain improvements in the Trearment of ALumiNous Eartn, 
having for their object the removal of iron therefrom, Henry Bollmann 
Condy, Battersea, Surrey. 

4622. hprovements in apparatus for Ratstnc 
exhat 


velocipedes, Robert Mothersill, 


steam 
December, 


MACHINES to be worked by 
Oldham, Lancashire..—5th 


I and Forcixe Laguips for 
usting gas, for blowing air, and for measuring liquids, Frederick 





Jones, Birmingham. 

4624. Improvements in machinery or apparatus for Makinc Nuts, 
Ambler Pulman and Charles Barraclough, Halifax, 

4626. Improvements in Cx invuus RaiLway Brakes, Francis Busfield 





Armstrong, India Office, London. 

Armstrong, Simlah, Punjaub. 

. Improvements in apparatus for Moving Isvatips, Alfred Barlow, 

enham-street, Gray's-inn-road, and Mary Burtenshaw, Endsleigh- 

street, Euston-square, ‘London. 

4630. Improvements in Rotiers for drawing, roving, slubbing, and spin- 

ning frames, the same being applicable for other. analogous purposes, 

George Washington Robertson, Dundee, N.B. 

Improvements in the Re-propuction of Drawtnes, 
devices or designs, John Henry Johnson, Lincoln’s-inn-fields, London. 
A communication froin Sdciété Henri Pellet et C ompagnie, Paris. 

4634. Improvements in machinery or apparatus employed in the manu- 
facture of Or. Seep and: Composition CAKEs, Thomas McDonald and 
Joe William Lawrence, Hull.—6th Deerieher, 1877. 

4636. An improved Compounp for preservative, antiseptic, 
lubricating, cleansing, and similar purposes, John Jeyes, 

Essex. 

An ANTI-CALCAREOUs Compostrion for preventing incrustations in 
steam boilers, Louis Thuillard de Froideville and Henri Taponier, Rue 
Laffitte, Paris. 

1640. An innprovec 
other moneys, 
burgh. 

4642. Improvements in the manufacture of PuospHoretreD Iron, Richard 
Werdermann, Princes-street, Surrey.—A communication from Ludovic 
Boblique, Paris. 

4644. Improvements in MILITARY 
combination sword, Walter 
ham Down, Bristol. 


A communication from John Arthur 














4632 patterns, 











curative, 
Plaistow, 








apparatus te be used in the Cottecrion of Fares or 
William Sisson Stafford and Thomas Dalgleish, Edin- 


Weaproxs to be known as the Davis 
Davis, Parkrange, Westbury Park, Durd- 


4646. Improvements in Iykstanps, Charles Denton Abel, Southampton- 
buildings, London. A communication from Eduard Lagillardaie, 
France. 


4648; Improvements in the construction of Bur~prxes and the formation 
of artificial blocks of concrete and other material for that purpose, 
Joseph John Lish, Scottish-chambers, Grainger-street, West, Newcastle- 
n-Tyne. 

Improvements in Tramway Locomorives, 
idwin Walker, Bristol.. 7th December, 18 
4656. Improvements in and applicable to Puppiinc Fernac rs, Thomas 

Gidlow, Hollywood, Heaton, and James Abbott, Ince, Lancashire. 

j Improvements in Couptines for air and vacuum brakes for railways, 







Francis William Fox and 








Herbert John Haddan, Ve and, London,—A communication from 
William Stevens, New York, 

4662. “« * tne in ae Guu, Basil Manly Wilkerson, Balti- 
more, U.S. 

4664. Ihnprovements in the manufacture of Crare, Edmund Phillips and 


Samuel Howard Kay, Cheadale, Staffordshire. 

4666, Improvements in apparatus used in the Purirication of Gas, 
Thomas Proud, Birmingham. 

4668. An improved Ser-ciosinc Tap, Joseph Dangerfield, Birmingham. 

4670. Improvements in Horsre-rakes, Edward Christopher Blackstone, 
Stamford, Lincolnshire. 

4674. Improvements in Hypravutic Presses, and in steam engines and 
differential accumulators for working hydraulic presses, W illiam Oram 
and William Hartley, Salford, Lancashire. 

4676. Improvements in and connected with Poxtoons to enable vessels to 
be lifted out of the water for repairs or other purposes, also in side 
walls of docks or structures to be used part therewith, Robert Turn- 
bull, South Shields, Durham. 

4678. An improved Cummyry Tor and VestiLator, Edwin Dunn, Finchley- 
road, Surrey.—8th December, 877. 

4680. Improvements in MasHinc and apparatus connected therewith, 
Edmund Richard Southby, Gresham Honse, Holborn Viaduct, London. 

4682, Improvements in the manufacture and Rerinixe of Sve: r, Hunter 
Henry Murdoch, Staple-inn, London—A eommunication from Robert 
Stothert Kirkpatrick, Brassels. 

4686. Lmprovements in Sriv-actine Muies used in spinning cotton and 
other fibres, Joseph Mills, Broadbottom, Cheshire. 

4688. Improvements i in Pumps, Gerard Wenzeslaus von Nawroc ki, Koch- 
strasse, Berlin.—A communication from Ludwig Kleinschmidt, Han- 
over, Germany. 

4690. lmprovements in the manufacture of Carvep Woop and other fancy 
goods, the same being ornamented according to style, and covered with 
a special varnish, called superior polish varnish, Frank Wirth, Frank- 
fort-on-the-Maine, Germany, — A communication from Julius Offen- 
bacher, Ftirth, Germany. 

4692. Improvements in Portasie or TABLE Fountains, Henry Badcock, 

1“ South ton.—LOth December, 1877. 

4696. An improved BRISE-MARIAGE or BREAKING APPARATUS applicable to 

carding machines for roving, slubbing, and for spinning wool and other 
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fibrous substances, Wiiliam Edward Gedge, W ellington- -street, Strand, 
London. communication from Léon Latalle, Beauvais, France. 

4700. An improved Uxtversat Jorn for water pipes, used for extinguish- 
ing fires and for other purposes, Alfred Barlow, Tonge, and Walter Iden, 
Chadderton, Lancashire. 

4702. Improvements in the construction of Brcye.es, TRIcyCLes, and 
similar vehicles, Roland Hé urington, Stewart-street, Wolverhampton. 
4704. Improvements in and appertaining to RoLtinG Minis for crushing 
seed, grain, and other like matters, William Rowlandson, Boundary- 

street, Live: pool. Bhs 

4706, An improved Votraic Mepicarep PLAaster, William 
Southampton-buildings, London.-A communication 
Bailey Potter. Boston, Us. 

4708. Improvements in SELF-STOPPING 
Tweedale, Accrington, Lancashire. 

4710. Improvements in the manufacture of Door and other Bots, Jonah 
Banks, Willenhall, Staffordshire. 

4712. Improvements in Puppitnc and Heating Furnaces, and other fur- 
naces used in the manufacture of iron and steel, and in steam. boiler 
furnaces, Frank Deeley and John Garbet, Brierley-hill, Staffordshire. 
Lith December, U7T. i 

4714. lLmprovements in Domestic Ice Macuines, Francis George Fleury, 
Nelson-square, Blackfri: London, 

4716. Improvements in SURVEYING EysTRUMENTS, and in levelling staves 
Lag ny therewith, John Benjamin Dancer, Manchester. 

24. An yg co or improvements in Connectine and Disconnect- 

} Pires or Tunes, Burdett Lambton Brown, Wednesbury, Stafford- 


Robert Lake, 
from Warren 
Edmund 


BEAMING MACHINES, 















An improved Bac Fitter to be used in sugar mantufactories and 
refineries, and in other manufactories, Hunter Henry Murdoch, Staple- 
inn, London. -A communication from Leopold Lots, Schaerbeck, and 
Auguste Ernest Tison, Brussels. 

47 An improved combined Uy 
Melville Clark, Chancery-lane, 
ander Mungle, Newark, New Je 

4730. Improved mechanical ar 

William Alder How, Redmarley, 

2. A new or improved Biastinc Powper, 

_lnpton- -buildings, London.--12th December, 18 

hprovements in CowLs and SHarrs, Charles Richard Stevens, Lee, 

Kent. 

hnprovements in Sarery Lamps, Robert Morton, Wishaw, 

hire, N. 

. Improvements in the manufacture of ApraTep and other Beveraces 

or restorative and medicinal purposes, ‘Devid Johnson, Wrexham, Den- 

bigh. 

4737. Improvements in the arrangement and construction of ¢ 
for DiscHarcine Coat, Gratx, and other similar commodi 

ships’ 

r 


720. 


Alexander 
Alex- 


RELLA and WALKING-STICK, 
1 amdon. \ communication from 
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for RAILWAY SIGNALLING, 





a. 
igements 
Worcester. 


Raymund Cahuc, South- 








Lanark- 














holds, and transferring them to barges or other receptacles, 

cy John Wates, Greenwich, Kent. 

$738. Improvements in the manufacture of Fur and Skin JACKETS, 
Paetors, Coats, and such like articles of wearing apparel, Andreas 
Gottschling, Southampton-buildings, London. 

4739, Improvements in Storrerine Borris for containing aérated and 

her liquids, also applicable for closing the mouth of jars and other 

receptac Jacob Brown, Manchester 

















4740. Improvements in Dryinc and AGeinc Apparatus for woven fabrics 
and yarns, James Smith, Thornliebank, N.B, 
1741. Improved apparatus for Bastixc Meat while roasting or baking, 





‘dward Thomas Boston, Bristol. 

2. An improved combined Door Sprixc and Cueck, 
Cooper, Coventry, Warwickshire 

4744. Improvements in Castors, John Fairbank and Benjamin Hammond 
Richardson, Leeds. 

4745. lmprovements in Harvestine or Rearinc Macuixes, wherein the 
stalks of wheat or other cereals are or may be tied or bound in bundles 
or sheaves, Melville Thomas Neale, Buckingham-street, Strand, Lon- 
don. 

$746. Improvements in Kxrrrinc 
ham. 

4747. 





vv Edward Ward 


Macuixes, Luke Woodward, Notting- 

An improved ma elite for CLheantse Woot, William Robert Lake, 
Southampton-buildings, London, —A communication from Victor Weiss, 
Langensalza, Germany.” 13th December, ST 

1749. Lmprovements in WAsH-STANDs and Lav ATORIES, and in fittings for 
the same, Joshua Henry Lamprey, St. Ann's Park, Wandsworth, 
Surrey. 

4751. lnprevements in Atracurxe Door and other Kyops to their 
SPINDLES, and in adjusting the said knobs on their spindles, Charles 
Henry Pugh and James Steele, Birmingham. 

$755, Improvements in Storpers for Borrirs, 
bridge, Huddersfield. 

4755. Ihnprovements in the method of and apparatus for CUTTING CHENILLE 


William North, Sheep- 





Cioru, Robert Mudds Havers and Robert Gichard Geach, Yorkshire. 
4757. A new or improved Napprye Macuine, Henry Adrien Bonneville, 
Piccadilly, London.—A communication from Francois Delamare and 


Pierre Désiré Chandelier, Rouen, France. 

1750. Improvements in Drivinc Gear for spinning and other machinery, 
Thomas Lawson, Leeds. 

4761. lmprovements in Lusricators, William Hainsworth, Settle, 
shire 

4763. Improvements in the manufacture of Boxes and other articles of 
paper pulp, and in the machinery or apparatus therefor, Frederick Ran- 
some, Lower Norwood, and Thomas Mitche son Gray, Peckham, Surrey. 

14th December, 1877. 

4767. Improveme nts in machinery and apparatus applicable to machines 
employed in the manufacture of Loorep Faprics, Thomas Coltman, 
Leicestershire. 

4769. Improvements in the treatment of Hyprocarpons for their purifi- 
cation and conversion inte other products, Charles Denton Abel, South- 
ampton-buildings, London. —A communication from Charles Friedel and 
James Mason Crafts, Paris. 


York- 





Inventions Protected for Six Months 1g the Deposit of 
Complete Specificati 


4824. Improvements in LysuLatine TELEGRAPH a and in preparing 
and laying and maintaining insulated subterraneous and subaqueous 
tel legraph cables, Bristow Hunt, Serle-street, Lincoln’s-inn, London. 

A communication from David Brooks, Philadelphia, U.S.—19th Decew- 
her, 1877. 

4831. Improvements in Frre-arms, William Robert Lake, Southampton- 
buildings, London.—A communication from Daniel Baird Wesson, 
Springfield, Massachusetts, U.S.—109th December, 1877. 

4870. Improvements in and connected with Suurrers, Bristow Hunt, 
Serle-street, Lineoln’s-inn, London.—-A communication from William 
—- and William Menzies, jun., New York, U.S.—22ad December, 
1 





‘An improved method of TaKtnc BrvocuLaR or SPACE-PHOTOGRAPTS, 
Carl Heinrich Lehmann, Stargard, Prussia.—22ad December, W877. 

4881. Improvements in STEAM GENERATORS and Frep for the same, parts 
of which are applicable to steam generators generally, Edward Thomas 
Hughes, Chancery-lane, London.-A communication from the Automatic 
Boiler and Engine Company, New Haven, 24th December, 18 

4887. Improvements in INsectors, John Clayton Mewburn, Flect- street, 
London. A communication from Alexander Friedmann, Vienna. 4th 
December, 1877. 











Patents on which the Stamp Duty of £50 has been Paid 

4440. Recunatine the Surrpry of Aim to Fursaces, Thomas Symes 
Prideaux, Granville-place, Blackheath, Kent.—24th Deceaher, 1874 

4448. TREATING Ores, &c., Thomas Clarke, at Cheshire, and 
Edward Sinith, Torquay, "Devonshire. —26th December, 1874. 

4452. TREATING OLLy, &c., Marrers, George William Bentley, Kennington 
Park-road, Surrey.—-28th December, 1874. 

4467. Furnaces, James Marshall and 
Lincolnshire.—30t/ December, 1874. 

34. Umprenwas, &c., William Holland, Birmingham,—4th January, 1875. 

4470. Hyprostatic Presi ~ William Weems, Johnstone, Renfrewshire, 
N.B.— 30th Dece wher, USF 

105. Iron, &ec., William Alexander Lyttle, the Grove, Hammersmith, 
Middlesex.-12th January, 


James Lister, Gainsberough, 














Notices of Intention to Proceed with Patents. 


3867. Hypratep Prroxyp of Inox, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Richard Steinan and Charles 
Steinan. 

3873. Sarety VALves, Alexander Turnbull, Glasgow.—19th October, 1877. 

80. Purtryine Coan Gas, Julius von Quaglio, Stockholm, Sweden. 

2th October, 1877. 

1066. Sopa and Porasn, 
hex, US77. 

212. Carts, &c., James Wood, Bernler 

. Gas Reaviators, Henry Edward N 








Frederick Stirling Newall, Durham.—1st Novem- 





10th November, 1877. 
ewton, Chancery-lane, London. 
13th Novenher, 1877. 
Treatine Excrera, &e., John Howard Kidd, Wrexham. 
HypRavLic Carstans, Andrew Betts Brown, Edinburgh. 
Weavine Coacn Lace, Robert Stone, Derby.—16th November, 1877. 
328. Morive Power, William Robert Lake, Southampton-buildings, 
salgtten A communication from Thornton A. Shinn, 
332. DistiLLation of Coax, &c., James Forbes and John Abbot, Old Ford, 
gy pores 19th November, 1877 
4341. Wires for Converinc Et ECTRICITY, Alexander Graham Bell, South- 
ampton-buildings, London. 





A communication from Thomas Henry Haynes. 
4286. 
4288, 
204, 
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4348. Sreerinc Apparatus, Matthew Paul, Andrew Paul, and John Hay- 
thorn, Dumbarton.-20th November, 1877. 

4430. Cravats, Louis Emile Picard, Paris.—24th November, 1877. 

4511, Exeanpinc Horse Hoes, Crispus Cottis and William Cottis, jun., 
Epping, Essex.304h November, 1877. 

147. Ventivators, Richard Searle, Che'tenham. 


| 


ABSTRACTS OF SPECIFICATIONS. 


| to start the ram when the piston was quite immersed proves sufficient to 


| Prepared by ourselves expressly for THe ENerneer at the office of | 


4549. Ventinatine Mint-srone Cases, Aenry Bernoulli Barlow, Man- | 


chester. communication from William Seck.—Lst December, 1877. 

4617. Pumps, Charles John Galloway and John Henry Beckwith, Man- 
chester. 

1635. Bicarponate of Ammonia, &c., Alexander Melville Clark, Chancery- 

lane, London.—A communication from Gustave Guillaume Verzyl.—6th 
December, 1877. 

4685. ‘TeLuPHONES, Carl Heinrich Siemens, Queen Anne's-gate, West- 
minster. A comumumication from Dr. Ernst Werner Siemens.—101/ 
December, 877. 

i720. Spinntne and Dousiixc Corron, &c., Robert Grime, Preston. 12% 
December, TT. 

4754. Siren Foo Signaus, Herbert John Haddan, Strand, Westminster. 

A communication frou Felix Brown,—l4th December, 1877. 

5120. Postan Carbs, William Robert Lake, Southampton-buildings, 
London. A communication from Charles K, Marshall, George Elliot, 
and Mary Boyd Cummings.-16th August, 1877. 

3150, Sruutions, Charles Herbert Holt, Manchester. 

. Piek, & 
New York, U.S, 

SLo8, Urintsinc Compressep Ain, Henri Adrien Bonneville, Piccadilly, 
London, A communication from Edward Barr, 

3165, Terra-corra Sroves, &c., Thomas Gemmell, Baltimore, Maryland, 

U 2th Auguat, 1877. 

S172. Brace-enps, William 
London. A communication from Edward Drucker. 

S183. _Kwtves for Topacco-currixs Macuixes, George Thomas Parkin and 
William Moore, Sheffield. 21st Auguat, 1877. 

3196, Progecti_es, George Wilson, Banner Cross, Sheffield, 

8214, Streer Guiiies, Abraham Wood, Menston-in-Wharfedale. 

3215. Continvous Rattway Brakes, Bryce Craig, New Town, Frizington. 

2rd Augquat, 877. 

226. Maize Masninc Macuine, Henry Conradi, Lower James-street, 

Golden-square, London. — A communication from William von Sydow. 

$227. Sprnninc Frames, William Ireland, Buckhaven, N.B.—25th August, 
1877. 

$240. Carriaces, &c., for Disarprearisc Guys, Alexander Moncrieff, 
Cronwell-crescent, South Kensington, London,.—27th Auguat, 1877. 

3262. Beartncs for Vertical SPrxpLes or SHarts, David Rattray Malcolm, 
Dundee, N.B.—28th Auguat, 1877. 

3305. ComBINED Mus ranpD and Music-HoLper, Collard Augustus Drake, 
London-street, Paddington, London, 30th August, 1877. 

3324. Looms for Weavine, Joseph Holding, Manchester.—3lst Arguat, 











18th August, 1877. 





























aT i 
munication from the Société Anonyme des Seychelles. —3rd September, 
8i7 


3380. Stor Morioxs, John Bullough, Joseph Smalley, and Samuel 
Tweedale, Accrington. 
S384. Driving Srrars and Corps, Gerard Wenzeslaus von Nawrocki, 


Berlin, Germany...A communication from Otto Kéhsel and Sohn. 

085, Bepsreaps and Cots, William Clark, Chancery-lane, London.—-A 

conumunication from Eugene Domereq.—5th September, 1877. 

. Fostsnrse Yarns, Charles Hastings, Bradford, and James Law, 

Silsden.—ith September, 1877. 

M44. Bracecets, Auguste Lion, Paris.-l2th September, 1877. 

S710. Sewing or Machine Tureaps, George Frederick Dawson, Bradford. 

Sth Octoler, W877. 
3712. Supsrrrure for Correr, Joseph Lambert de Montoison, Manchester. 
6th October, 1877. 

724. Water Fivrers, Edwin Powley Alexander, Southampton-buildings, 
London.--A communication from Frederick Walbroth and William 
Nugent.-.8th Ortober, 1877. 

Sk Bureaus, &c., Arthur Foley, Salisbury, Wiltshire. 

OS44. Lysertine Rops or Skewers wirrnin Laps of Corroy, Henry Hough, 
Clayton, Hyde, Cheshire.17th October, 1877. 

4043. Sroprers for Borries, Lauchlan Rose, Curtain road, Finsbury, Lon- 
don,—-31«t Oetaber, 1877. 

SARTHENWARE Borries, &c., Thomas Murray, Rutherglen, Glasgow, 
vencer Crighton, Manchester,—5th Nocewer, 1877. 

NTILATORS, Robert Boyle, sen., Glasgow.—Tth Novewher, 1877. 

‘7. Tin Vessecs for Packine, Charles Copland, Kingston-upon-Hull, 
November, W877 













4258. 
Buckingham,—1l4th November, S77. 

i302. CARD or Lane. Fixer, James Henderson, Stirling, N.B.—17th 
Novewber, 1877. 

$358, Rotary Macuies, Thomas Wigfield, Nottingham. 

4178, Prepartnc Docwoop, &c., Joseph Gardner, Bootle, Lancashire. 
Dat Novewher, 1877. 

tING Macuinery, James Geoffrey Cochrane, Manchester. 

Sidney Gilchrist, Queen’s-road Villas, Queen's-road, Batter- 

sea, Surrey.—-23rd Novewher, 1877. 

4508, Comprne Fiprovs Susstances, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Heilmann-Ducommun and 
Steinlen,— 20th Nocember, 1877. 

4514. Prerarine Fartnacrovs Foop, George Lockie, St. Dunstan's-build- 

ings, London. 
2. Preuic Guipe and Streer Directories, John Garrett Tongue, 

a are Chancery-lane, London. 

from Achille Emile Gosteau, Jean Marie Auguste Lacomme, and 

Adolphe Antoine Giren, 

















30th November, 1877. 


December, TF. 


4583. Treatinc Boner, &c., George Hand Smith, South Kensington, 
London. 

4588. PortasLe Cookine Apparatus, Constantin Nikiforoff, Warsaw, 
Russia.—4th Deceimber, 877. 


4600. Propuctne the Drarts of Desiens for Lace, &c., William Richard- 
sen, Nottingham, and John Slack, Radford, 
M07. Clay Topacco-Pires, Richard Golding, Tooting. 


Bradford, 

4610. MANUFACTURING Canpbs out of Street Wire, William Frederick Bate- 
man, Low Moor, Bradford.—sth December, 1877 

4619, Frsisuine or Treatinc Woven Faprics, 
Greenock, N.B.—tth December, 1877. 

4675. Foiprnc Paver, James Farmer, Salford. 8th Decesaber, 1877. 

4082. REFINING SuGAR, Hunter Henry Murdoch, Staple-inn, London. — A 
communication from Robert Stothert Kirkpatrick. 10th December, 
1s77. 

1704. RoLning Minis, William Rowlandsen, Boundary-street, Liverpool. 
1706. Voiratc Meptcatep PLaster, William Robert Lake, Southampton- 
Imildings, London. A communication from Warren Bailey Potter. 

Vth Dectiuher, WT7. 

745, Harvestine or Reapmnc Macuines, Melville Thomson Neale, Buck- 
ingham-street, Strand, London. 

'740. Kwrrrise Macnines, Luke Woodward, Nottingham.~-13th Deeewher, 
1ST. 

1785. EXHIBITING ADVERTISEMENTS at Nicut, John Garrett Tongue, South- 
ampton-buildings, London.—-A communicatisn from Jean Marie Auguste 
Lacomme ‘and Louis Lefebvre. 

4797. Door Hinces, &c., Samuel Hill, Southwark, and George Edward 
Williams, Dulwich, Surrey.--17th Decencber, 1877. 

iss]. Insecrors, John Clayton Mewburn, Fleet-street, London.-—A com- 
munication from Alexander Friedmann.—24th December, 1877. 


Robert Holmes Houston, 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
* the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published curing the week ending 
29th December, 1877. 

164, Gd.; 1676, 4d.; 1702, Gd.; 1820, 2d.; 1859, 6d.; 1870, 2d. 1915, 2d., 

27, Sd.; 1930, 2d.; 1984, Sd.; 1087, Gd.; 1941, 6d.; 1955, 6d. 1961, 10d.; 

2, d.; 1966, 2d.; 1987, 2006, Sd.; 2012, 6d.; 2015, 8d.; 



















, Gd.; 2021, 4d.; 2022, 6d.; 2 2044, 6d.; 
, Gd.; 2053, 4d.; 2054, 2d.; 3 2059, 6d.; 
il, 6d.; 2063, Gd.; 2064, 2d.; i 
2071, 4d.; 2073, 6d.; 2074, 4d.; 
33, 2d.; 2084, 2d.; 2085, , 6d; 
04, 8d.; 2006, Gd.; 2007 4d. 
2105, 4d.; 2107, 2d. 
2114, 2d.; 2116, 2d.; 
2126, 2d.; 2127, 2 2d.; 
2140, 2d.; 2141, 2d.; 2142, 5 2 fos 
2150, 4d.; 2151, 2d.; 2153, 2160, «3 2161, 6d.; 
2176, Gd.; 2195, 6d.; 21990 2206, $2221, 6d.; 2 





3161, Sd.; 3716, 6d. 





*,* Specifications will be forwarded by post from the Patent-oftice on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London, 


| 1426. Screens on Sievers, WW. B. Price. 


| 


Her Majesty's Commissioners of Patents. 





688. Purwyinc Drainace FROM ALKALI Waste, J. C. Sivan. 
Febyaary, WIT 4A commanication,) (Void.) 2d. 


Dated 16th 


The drainage is let into reservoirs, where it is mechanically mixed with | 


oxide of iron, or a salt of iron, till all the sulphides are precipitated. 
Then the purified drainage is allowed to run off. 
Dated 12th April, 1877. 
The screen is suspended by four links, about 8in. long, secured at their 
upper ends to a cast or wrought iron frame. The screen is moved back- 
wards and forwards by turning a wheel to which a crank shaft is attached. 
Below the scre-n is a sheet iron tray which moves in the same manner 
for conveying the fine material inte a barrow at the back. 
1430. Srrixc Borroms ror Bepsreaps, &c., Rk. Hunt. 
1s77.4 Void.) 
Flat metallic springs ure placed across, while laths are placed length- 
wise on the springs, to which they are attached (or to each other and the 
frame) by flexible material. Sliding or swinging attachments are used to 


Od, 





| allow for expansion of the springs when depressed. 


., HoLpers, Edward Stillman May, Campbelltown, Steuben, | 


Morgan - Brown, Southampton - buildings, | and tie it. 


| 
| 


} 


| 


1471. Brsptnc Cur Crops anp Straw, B. Saiuelson. 
IST7. {A communication.) Void.) 
This consists of an endless chain moving horizontally parallel to a plate, 
and delivering the cut grain to revolving arms which hilt it, and with the 
jate and a compressing spring form the bundle to be tied. The reel 
widing the wire or cord (for binding) is in a telescopic tube, which, with 
a jaw holding the wire, is rotated so as to pass the wire round the bundle 
A nipper then cuts the wire off. 
1516. Sream Borter anv orner Furnaces, &. A. 
April, Wii, bd. 
This relates to a firegrate consisting of frames in which movable 


Dated VAth April, 


% 





Wilsovn.—-Dated 19th 





| (hinged) guides are worked to clear the air space of what would form 


clinker, and air is supplied to hollow bearing bars. From a low hopper 
for feeding and crushing coal, the fuel is raised by an endless chain of 
buckets or Archimedian screw, to an inclined trough over another hopper ; 
a plunger in this forces it through pipes, whence it falls into a box con- 
taining two upright shafts and revolving pans to receive and distribute 
the coal, 
1555. Stream Enornes, A. M. Clark. 
nication.) Wd. 

This relates to a horizontal engine with symmetrical parts on opposite 

sides of a crank shaft; say two cylinders are as nearly as possible in a line 


with each other, and with cranks diametrically opposite each other. 


Dated 20th April, WTT.AA commu- 





| Equal weights (on the two sides of the crank) moving at equal speeds in 


opposite directions, the whole system is constantly in equilibrium at all 
speeds. An automatic lubricating arrangement is described. 
1587. Carsurertine Gas axp Air, J. aad J, Kidd.—Dated Ath April, 
1877.—{Not allowed.) 2d. 
This consists in heating the pipes through which the carburetting gas 
passes, and modes of applying heat to the carburetting vessel. 
1610. Mepicatep Bats, J. J. 1. Bremond,— Dated 25th April, TT. Gd. 
The patient sits in a chamber, having his head outside, and his feet 
resting on a perforated wooden steam case, into which medicated solu- 
tion is carried (by steam) in the form of spray. The supplying vessel of 
solution stands on a shelf outside the chamber. In it dips the shorter leg 
of a syphon tube, and the free end is connected with one or more lengths 


! of glass tubing which reach down to near the bottom of the chamber. 


| 


| through the other filter to the reservoir. 
CALCULATING Macniye, John Purvis Hawtrey, Aldin House, Slough, | 


A communication | 





| ting. 
4541. Vewntinators, James MacLauchlan Dobson, Glasgow, N.B.—Ist s 


: > | condensed water, &c. 
160%, PorTABLE Covers for Wacconerres, George Thomas Chectham, | 


Thus the tubes pass through a sand bath, which rests on the stopper of a 


| glass vessel, and their open ends are supported opposite the end of a hori- 


zontal steam pipe, while another short length of horizontal pipe, oppo- 

site, penetrates the perforated steam case inside. 

1619. Fivrerine anv Purtryinc Sewace, M. H. Syage.—Dated 25th April, 
1877. Gel. 

This consists of (say) six filtering beds, three in one chamber arranged 
step-wise before another. The body consists of wirework (mesh decreas- 
ing downwards) resting on girders and supporting a layer of straw ; the 
lowest has also a layer of matting. The compartments are covered with 
planks having charcoal over the joints. A pipe (with stop cock), leads 
from under the lowest bed of the first joint to the top of the second ; and 
from under the lowest bed of the second a pipe proceeds, branching, to 
two depositing tanks connected with a reservoir. These tanks are 
divided into three compartments by transverse plates and filter beds, 
wirework, matting, and cloth. The liquor passes through one filter to 
the bottom ; then any solid particles settle, and the overtiow passes up 
A sanitary pan is described for 
allowing urine to run away from excrement. 

1628. Screentne Coat, &c., J. Landless._Dated 26th April, 1877. 6d. 

The screen is arranged at such an angle that the coal will not by 
reason only of its gravity run down from end to end. The progress is 
assisted by giving a to-and-fro and raising and falling motion to the 
alternate bars of the screen, which is made in sections, each section con- 
sisting of a fixed set of bars and a moving set of bars alternating. Then 
higher ends of the movable sets move both to and fro and up and down, 
the lower ends move to and fro only. ’ 
1630. Suspexpixe Rores, &c., I. D. Brandreth, 

(A communication. (Not proceeded with) 4d. 

This consists of two bars hinged together in an adjustable way (pin in 
slot), so as to be firmly secured between the side frames of a doorway for 
suspending the rope of a child's swing or other purpose. 
1632. CarsuretTinc ArMosPHERIC AiR, G. W. Weatherhogg. 

April, TT. ed. 

This consists of a horizontal cylindrical vessel divided by a transverse 

partition into two chambers, one for mixing, and the other for carburet- 

A stationary perforated tube pusses through the partition ; by a 
small bent tube below liquid flows from the mixing to the carburetting 
chamber. Two volute drums (with the volutes opposite), are revolved in 
the chambers by a shaft within tho stationary tube. They are open on 
their peripheries and centres, and are filled with cotton or the like. One 
is the air forcing, the other the air distributing drum. By gearing on 
the outer end of the former, liquid is raised by a small elevator from the 
reservoir below. Further in a gas regulator and drying apparatus, the 
gas passes through a tray of drying materials, drip cock letting off the 
Over the mixing chamber is placed a light vacuum 


Dated 26th April, 1877. 


Dated 2th 


valve. 
1640. CuemicaL TeLecrapns, W. R. Loke. 
communication.) 10d, 

This comprises a sending drum (with perforated paper) and a 
type circuit wheel (with chemically prepared paper) driven isochro- 
nously or nearly so (¢.9., with weights). Only one 
stands for a letter, and the perforations have the same relation to each 
other as the letter. On the type wheel strip rests a pen with a number of 
points or wires through which the incoming current divides and passes 
through, as the metallic letters pass under the paper. An ordinary 
circuit wheel may be connected with the type circuit wheel, so that an 
extra wire from the pen coming on a metallic —- of the former after 
transmission of a letter, the line may be discharged, and ‘“ tailing ” pre- 
vented, (This is done in other ways.) An induction coil may be used at 
the receiving end, and a small local battery combined to act with the 
main battery on the inside wire. increasing the induced current, which 
acts on the type circuit wheel. Again the chemical type printing may be 
effected by a key lever arrangement. <A perforating apparatus is de- 
scribed. 

1648. Dyeinc axp Cotowring Fevr, SiLk, &e., G. C. Gibbs. 
April, 1877. Wd, 

This relates tv improvements on No, 5214, of 1874. As a shaft slowly 
revolves, a compound upper die bleck is forced down by cams on the felt 
(or other fabric), which has been introdueed by spikes on pitch chains, 
and is com» between the dies. Then omits omar es force pumps 
begin to rise, and when valves in them have closed, the valves in the valve 
chambers are opened by a cam, and some dye liquid is admitted above 
the piston of each pump, The valves are then closed, and aa the pistons 
poet mess to rise, they foree the air above them and in the pipes, through 
the dies (which are channelled) and the felt, and this is followed by the 
coloured dyes whiah are forced through the felt into reservoirs on the 
upper pressure blocks. Then the pistons begin to descend and draw the 
coloured dyes back through the felt into the pumps, followed by a volume 
of air. As the pistons reach the bottom of the stroke, the valves in 
them are opened, and the dics above them pass through and are dis- 
charged into the several cisterns below the machine. The upper pressure 
die is raised and the felt is drawn forward a certain distance by an 
adjustable handle. 

1609. Hypraviic Cranes, Capstan Enaunes, &e., 7. BE. Duckham 
Qth April, WT. bed. 

As applied to hydraulic eranes and hoists, this consists in attaching the 
end of the chain, which {# usually made fast to the lifting cylinder, toa 
lever loaded with a spring or springs or weights acting in opposition to 
the strain on the chain, and so arranged as to come inte operation 
gradually as the strain increases, and more power is required, the lever 
operating valves which control the admission of water to the cylinder, 
In hydraulic engines of capstans and other winding machinery, link 
motions ave connected at the opposite ends to cranks of different radius, 
and adjusted in relation to the rams or pistons by a hydraulic cylinder 
subject to the same pressure as the working cylinders, acting in opposi- 
tion to the springs or weights. 

1652. Hypravric Lire, J. ZL. Plimptor.—Dated 2th April, WIT.+4A 
communication.) Vold,) 4d, 

By use of a comannsatiog counterweight (¢.g., a chain passing from the 
platform over a pulley and terminating in a weight), the force sufficient 
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force the ram upwards to the utmost limit. Again, for elevating any 

given weight less than the full load, a species of telescopic piston is used, 

the parts of which can he worked separately or conjointly. 

1656. SreeD Governors, G. Westinghouse, jun.— Dated 28th April, 
187 i 


i7. F 
A variable pressure of steam or fluid, obtained through a (greatly 
diminished) centrifugal governor, is caused to act by opening or closing a 
small valve on one side of one or more pistons, the pressure on the other 
side being nearly constant (this motion operates the throttle or other 
regulating valve). For recording speed, a chamber is fed with fluid from 
a reservoir where a constant pressure is maintained, and fluctuations of 
the pressure in the chamber caused by motion of an escape valve operated 
by the governor are recorded. Fo. indicating the motion of a ship, the 
escape valve is operated by the force of flow of the stream. 
1658. Swivetunc Berrus, Cots, &e., J. C. Thompsaon.—Dated Bth April, 
Isi7. bd. 

This consists in swivelling each of a series of articles on shipboard in 
separate swing frames, and connecting all the articles together and to 
controlling weights, so that while capable of moving on their own centres 
of motion, all are simultaneously controlled to remain in a horizontal 
position. 

1659. Spissine, 7. Coulthard.—Dated 28th April, \8i7. 6d. 

This relates to improvements in “ ring and traveller” throstles. For 
effecting expeditiously and reliably the doffing of a set of full bobbins, 
and the starting of a fresh set of empty ones, ‘ doffer tubes” are inounted 
on the bolsters, free to rotate; they extend upwards within the lower 
ends of the bobbins. On the upper side of the ring rail is placed a bar 
with projections pointing penal. « the rings; these arrest the progress of 
the travellers during the operation of winding the yarn from the doffers 
on the empty bobbins. This “ check bar” is hinged, so that it can be put 
out of action when required. 

1664. Repuctxc Ores Direct into Wroucut Iron or STEEL, P. S. 
Justice.—Dated 28th April, 77.—(A communication.) 6d. 

This consists in charging into a furnace hearth sheet iron canisters 
(preferably annular), filled with a pulverised mixture of iron ores, car- 
bonaceous matter, and fluxing materials, and heating gradually till com- 
plete reduction. The walls of the canisters gradually sink in with the 
heat, and are afterwards squeezed and hammered with the rest of the 
pasty mass. The charged canisters when properly reduced may be sunk 
in a charcoal forge or a run out fire; they may also be worked in a 
puddling furnace. 

1665. Compounprsc anp SonuipiryinG Corre with Sucar, F. Temple- 
man. —Dated 30th April, WIT. 4d. 

This combination is produced in an amalgamating and crushing 
machine (some tarnacuin may be added). The mixture is put through a 
cold water process, and exposed to a very low temperature, then stcamed 
till thoroughly macerated; then refined, put in pans, and exposed to 
180 deg. Fah. till it becomes solidified and ready for use (it is only neces- 
sary to pour hot water on it). 

1666. Raiwway SiGNais, 7. Anderson. —Dated 30th April, ITT. bd. 

The vertical rod on the signal post is connected to a lever arm project- 
ing from the axis of the semaphore arm, so that when the rod is slacked 
upwards the arm descends from ‘‘ danger” to “safety.” At the signal 
post the pull is divided into two branches, one attached to the vertical 
rod, the other to a piece of chain passing over a pulley to a weight. While 
the pull remains entire, and when it is down or slacked, the weight raises 
and falls correspondingly with the semaphore arm. Should the pull 
break, the weight descends further, and pulls down the vertical rod, 
raising the semaphore to ‘‘ danger.” Some modifications are deseribed. 
1675. Screws anv Screw-privers, L. Lecy.—Deted 30th April, 77. 4d. 

This is to dispense with the necessity of pressure. The groove of the 
screw is made to widen inwards, and the edge of the screw-driver is 
turned slightly, so that when inserted sideways into the groove it has no 
tendency to come out when held straight. 

1678. Desks or Easers, A. M. Clavk.—Dated 30th April, 1877. 
munication.) 

This relates to a desk or easel mounted directly, or through a jointed 
arm, on a tubular standard adjustable in sockets attached to plates on a 
chair. One end of the arm has a socket receiving a vertical pivot attached 
to the desk ; and a second and inclined folding arm (for lamp stand) may 
be pivotted in the tubular pivot of the principal arm. The book board 
may have a bracket at back und be hinged at the bottom to the front end 
of a horizontal frame, to the underside of which the desk pivot is attached. 
It is supported at any angle by a strut at back, jointed below to the base 
frame, and having a hinge at the upper end, one leaf of which slides along 
the bracket and is secured by a nut on a binding screw, sliding in a slot in 
the bracket. The desk may be used as a table, and there are various 
accessories, as book holders, &c. 

1679. Distance AND Speep Inpicator FoR Trains, Cars, &¢., J. 
Me Whinnie.— Dated 30th Apri, 1877. 

As applied to tram cars, this consists of a revolving dial driven by a 
tangent screw connected by gearing with an axle of the car. One face of 
it indicates, through an opening in the case, the distance travelled. On 
the reverse face is a circle of screw pins bearing tickets, mounted so that 
when the conductor (after stamping the fare on ticket and counterfoil) 
tears off the ticket through an opening at the top, the counterfoil drops 
into a sealed receptacle.. (Each file of tickets is kept tightened up by a 
spring or other wire.) The unlocking of the receptacle causes a shuttle to 
close the opening through which the counterfoils pass. Again a speed 
indicator is described, in which one of the arms of a governor-like 
arrangement has a pencil which bears against a convex paper covered 
dise fixed to the collar of the governor. The greater the speed the wider 
are the circles described. Again, distance indicating dials are provided 
with spaces containing the names of places of interest or other informa- 
tion, brought at the proper time into view. 

1680. Raitway AND OTHER Sprines, J. 8. Mellor. 
1877. 6d. 

This consists in hardening laminated springs, or the plates comprising 
them, while they are subjected to the pressure of bending or shaping dies. 
The heated plates are placed on a curved block on the bottom of a tank ; 
a top block is lowered and pressed on them, then water is admitted into 
the tank. 

1681. Fire-arms, G. V. Foshery.— Dated 30th April, 1877. bd. 

The breech block has a vertical movement on a joint at the end furthest 
from the breech, and the bottom of the rear end is formed into a knugkle, 
which, when the block is depressed, forces the hammer back to half or 
full cock. The block is depressed by means of a cranked leven under it, 
having its centre towards the front end and its short end engaging with 
the block by means of a pin passing through a longitudinal slot (the long 
end pushes backwards under the trigger). For drawing back the pin 
after firing, and retaining it in the block, a sliding plate or ‘‘ pin carrier” 
is provided, working in a long longitudinal slot in the under side of the 
block and opening into the pin-hole; it has a lug passing wp inte a slot in 
the head of the pin, also two angular slots te afford a “rest” or waiting 
movement. The extractor is so arranged that a loose intermediate piece 
connected with the lever near its centre of motion, inrparts to it an ex- 
tremely powerful motion, and the expulsion is completed by a short arm 
struck by the block. The stock is made of sheet metal, and the rifling is 
by means of curved grooves forming intersecting ares of circles, &c., each 
groove having a “land” down the centre. 

1688. Traction Wueets, R. Waller. Dated Let Maw, UT7. Vs 

This consists in use of a bell, band, or endless chain formed of a mumber 
of blocks connected by links or otherwise. so as to form a tire, the trac- 
tion surface of which (or extent of periphery resting at one time on the 
ground during a revolution) may be greatly increased without a corre- 
sponding increase in the diameter of the wheels. 

1699. Steam Borers, J. Shepherd. Dated lat May, W877. 8d. 

This relates to improvements on No, 1849, of 1873, viz., forming boilers 
of a series of vesse]s arranged jn paralle] or rectangular groups, &c,, Con= 
sisting of inverted conical pieces connected by parallel belts to caned or 
dome-shaped covers, Such conjcal sections are cambjned at the lower 
extremities with horjzontal cylinders carrying the feed-water, and 
arranged to be heated by gases from the furnaces. A series of plates of 
cast jron or fireclay are placed on the upper portion of the bottom flange 
of the sections forming a firing floor between the sections and the lower 
cylinders ; and a similar arrangement is fixed at the top of the sections. 
The sections are joined together at top by steam pipes, in parallel rows, 
connected to one large trunk pipe. 

1700. Ou. FeepeR ror Macninery, W. Sovfter, jue., avd Bo Nutter. 
Dated 2nd May, U8T7.—(Not proceeded with.) 2d. 

In the interior of the top of the oil can is secured a small cylinder 
(perforated to admit oil), with heater connected with spiral springs and 
lever, so that by passing a button on the lever, a piston is moved to yield 
a supply of oil. 

1701. Construction oF Buitprnes, &e., &£. 
1877.—(Not proceeded with.) 6d, 

This relates to formation of block slabs, moulds, or other forms of 
silica, pure, or combined with alumina, and with other binding, petrify- 
ing, and fluxing ingredients, and building up houses therewith, 

1708. Cosmograpnic Crock, 0, Henard and B. Lasnier.—Doted 2nd Muy, 
S77. Gd. 

This relates to a clock with a terrestrial globe above it, having a double 
motion of rotation, and one corresponding to its translation imparted to 
it at each beat of the pendulum. Of two stationary indicators, one 
indicates, on the edge of a horizontal rotating dial, the days and months 
of the year, the other the vector radius or imaginary line from the sun, 
and directed constantly to the earth’s centre: An arcade surrounding the 
earth diametrically is so arranged frelatively to the radius vector as to 
indicate at all times the hemisphere lighted by the stm and that which 
remains in darkness, 
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1710. Spark ExtincutsHer, G. Werther.—Dated 2nd May, 1877. 6d. 

A perforated cylindrical case is placed on the up-turned end of the 
exhaust pipe. its upper end is passed an inverted conical tube, 
the lower end of which is concentric with, and somewhat less than the 
mouth of the exhaust pipe. The steam up partly through the pipe, 
partly outside of it, and through the perforations, whence it is distributed 
among the ascending gases. In another arrangement spiral blades are 
placed round the conical tube in place of the perforated case. 

1714. Liquorine Sucar, W. R. Lake.— Dated 2ad May, 77.—{A commu- 
munication.)—{Complete.) 6d. 

For equal distribution of the white liquor used to liquor hard sugar in 
the centrifugal machine, a part of the central portion of the basket oppo- 
site the open inner faces of the sugar moulds is filled with an absorbent 
material, such as sponge. The sponge cases are removable by means of 
handles ; they have transverse horizontal partitions, and screens of cotton 
(or the like) are stretched along the sides next the sugar moulds. 

1715. Castors, A. Featon and T. D. Green.—Dated 3rd May, W877. 4d. 

A tapered pivot passes down from the centre of the socket through the 
upper and inte the lower part of a frame partly divided by a horizontal 
groove ; it is secured te the lower (by a washer below) immediately over 
the wheel. A seat is placed between the socket and the frame to diminish 
strain and friction. 

1716. Oxsservine anp Recorpinc VARIATIONS OF TewPEeRATURE, A. S. L. 
Macdonald.—Dated 3rd May, 1877. 4d. 

This pyrometer consists of an air or gas reservoir (to be exposed to the 
heat) and pipe connecting it with a pressure gauge, ¢.y , the Bourdon. 
1'717. Tearor, H. A. Bonneville.—Dated 3rd May, 1877.—(A communica- 

tion.) 4d. 

The movable tea percolator at the mouth, and the diaphragm within 
the orifice are dispensed with. A perforated receptacle.is suspended 
inside the teapot by an annular flange at the upper part. 

1718. Fer, R. Westerell, R. Law, and J. Rothwell.—Dated 3rd May, 1877. 
Not proceeded with.) 2d. 


Instead of the revolving heated copper rollers in hardening machines, 


are used stationary steam chests. 
1719. Movas_e Bearincs ror TRAVELLING CRANES, &c., 
Dated 3rd May, 177. 4d. 

To keep the bearings at all times parallel to the shaft or screw to be 
supported, they are borne by links and a double elbow lever, which form 
parallel motions ; thus when one bearing is displaced, the other is sup- 
porting the shaft or screw. When applied to a travelling crane, the 
wheel, or the guard attached to it lowers the front bearing and raises the 
back one; and when applied to a slide lathe, the nut on the carriage or 
worm carrier acts similarly. 

1721. Crusuinc Mrverats, M. Coulson and W. Henderson.—Dated 3rd 
May, \877.—{ Not proceeded with.) 2d. 

This consists of rollers working into concave or segmental jaws. 

1722. Fuour Puriryinc anp Dressine, C. Hopkinson.—Dated 3rd May, 
1877. 6d. 

This consists of a revolving reel inside a case; the outer bars are of 
light wood, and beneath these bars of wood are placed at intervals to 
form an (adjustable) archimedean screw for carrying the middlings 
through the reel. Inside the reel are two long conical Archimedean 
serew fans, which draw a current of air inside. he middlings are thus 
cleaned, and they are passed through different numbers of silk. A fan 
at the outer side of the reel draws away the light brown fluff. On the 
middlings arriving at the tail end of the middlings machine, they come 
in contact with the second long horizontal conical screw fan, which beats 
the middlings perfectly clean ; the light is drawn away, and the heavy, 
falling to a long screen at the bottom, are carried into different sieves. 
1724. Borive Apparatus ror Rescuinc Extompep Mixers, 4. Uprard. 

—Dated 3rd May, 1877.—({ Not proceeded with.) 2d. 

The drill used passes through a packed gland into a hollow chamber 
which fits tightly on toa cylinder. A slide valve can be moved across the 
cylinder when the hole has been made, and the drill brought back into 
the chamber. Below the slide valve there is a flange to form with pack- 
ing a tight joint with the coal. After bering, the chamber is removed 
from the cylinder to receive food, then it is refixed and the food pushed 
through the opened slide valve. 

1725. Tramine Hops, &c., BE. H. Wilkie.—Dated 3rd May, 1877. 6¢. 

Creosoted poles about 6ft. long are fixed vertically in the ground, one at 
each plant. At the top are fixed loops of galvanised iron wire. Then 
(say) four ordinary hop poles sh: med and creosoted are bound loosely 
t near their upper ends, and their lower are passed into the loops 
on four vertical poles, giving a sort of pyramidal framework above the 
latter. 

1726. Pate Privtixc Presses, R. Neele.—Doted 3rd May, 877. 6d. 

The steel or other plate rests adjustably on a bed which is reciprocated 
by a wheel on the shaft of what is like a mangle wheel, gearing to a rack 
in the bed. The impression cylinder has a gripper to seize the edge of the 
paper. The plate (to which is adapted a shell bolster consisting of a thick 
vlanket) is passed beneath the (now lifted) polishing and wiping cylinders 
to an inking roller which is brought down to ink the engraved part. As 
the bed and plate go back t the impression cylinders, the wiping 
and —— cylinders descend and act. The wi) cylinder is made of 
a cyli of leather between two heads moved apart to strain it, and 
movable longitudinal bars inside for support. The polishing cylinder is 
made of similar adjustable longitudinal bars, but they are separately 
covered with flexible material, and belts revolve in contact with the 
surfaces, keeping them clean. The impression roller has a provision for 
preventing the impression being blurred, &c. 

1727. Sprexinc, 7. J. Smith.—Dated 3rd May, 1877.—{A communication.) 
— Complete.) Gd. 

This relates (1) to a special form of hook (in spinning frames and 
jennys), into whose lip the thread which has become married with 
another thread by twisting becomes engaged, and by it is separated, the 
hook moving circularly at intervals between two threads ; (2) a series of 
twist ing hooks working on a bar as centre, and having a rotary 
movement downwards between every two threads to disengage the twist; 
(3) appliances for lowering the hooks between the threads during drawing 
out of carriage, and raising them at commencement of the winding up or 
copping operation. 

1728. Friscinc Macurixe, A. M. Clavk.—Dated 3rd May, 1877.44 commu- 
nication.) Gd. 

This relates to a fringe with feathery edge. A feeding attachment 
advances the strip of cloth into contact with a rotating series of points or 
— which, engaging with the threads, separate them and form the 

ringe. 
1729. Tenstox ror Buixp Corps, S. Guinery.—Dated 3rd May, 1877.— 
(Notproceeded with.) 2d. 
" “4 tension is maintained by a weight hung on to the cord by a grooved 
ook. 
1730. Propoctxe Coty, H. A. Dufrene.—Dated 3rd May, 1877.{A com- 
munication.) 6d. 

Escape steam, or other heating agent, is passed into a tubular boiler 
containing (preferably) a solution of trimethylamine in water. The 
trimethylamine vapours, after being washed in a concentrated solution of 
this substance, are passed through worms and liquified. The liquid is 
in a shower from a reservoir, through a case in which are a series 
of tubes enclosing a gas or uncongealable liquid moving upwards. It is 
vaporised in cooling the fluid in the tubes, which is then directed to 
exercise its cooling effect. The trimethylamine vapours are then con- 
densed by the water formerly separated, the sc'ution being effected by a 
current of cold air passing through tubes ; in the case where the vapours 
and the water meet the re-constituted solution is discharged into the 
tubular steam boiler, after having passed through an apparatus where it 
is re-heated in cooling the drained solution. 

1732. Beartcs ror Vertical SHarts, D. R. Malcolm.—Dated 4th May, 
1877.—{ Not proceeded with.) 2d. 

The lower part of the bearings has formed in it concentric grooves 
to prevent escape of the oil from the bottom. A passage is cut 
down through the solid metal for the oil to pass at once to the lower part. 
Spiral grooves may be formed on the interior of the bearing, rising from 
the lower end of the descending passage. 

1733. Furnaces ror SULPHATE OF Sopa or Potasn, E. N. Muspratt.— 
Dated 4th May, 1877.—{ Not proceeded with.) 2d. 

To prevent escape of hydrochloric acid gas, air is forced by a mechanical 
apparatus through the fire, at a pressure exceeding that on the underside 
of the lower arch of the furnace ; this pressure, by judicious closing of 
the damper in the chimney flue, is maintained on the upper side of the 
arch, the effect being to force back rather than draw ow the gas 
referred to. 
1734. Pressure anp Vacuum Gavors, W. C. Eyton.—Dated 4th May, 

1877. 4d. 

This consists in use of a spring of air or other gas acted on and con- 
fined in a strong ; glass tube by a piston of mercury, hydrocarbon oil, or 
other liquid. © pressure being communicated through an elastic 
diaphragm. 

1735. Ratway Sicnaus, H. R. Kempe.—Dated 4th May, 1877. 6d. 

The signal rod is not connected directly to the weighted lever, but by a 
pin working in a slotted hole, or a flexible connection (as a piece of chain 
or jointed links), and a loaded detent is provided, which, by catching in 
a notch or on a projection on the signal rod, holds the semaphore arm at 
danger; when, by drawing the nal , the counterweight is raised, 
the semaphore remains at danger till the counterweighted lever approaches 
the extreme of its stroke, when it releases the detent and so its the 
arm to descend. When a the signal pull is slacked, the counter- 
weight 80 permit to descend, raises the signal to danger, and 
the detent again becoming engaged, keeps it in that attitude. 


W. Holmes.— 











1736. Mera.ic Pistons, J. Goodfellow.—Dated 4th May, 1877.—{Not pro- 
ceeded with.) 2d. 

This consists in use of two helically cut rings, one right-handed, the 
other left ; the spiral cut extending round about two-thirds of the cireum- 
ference. The outer surface of the outer ring works in contact with the 
cylinder. 

1737. CoLectors ror Hay, &c., H. Lander.—Dated 14th May, 1877. 6d. 

This consists of two revolving barrels of tines, converging backwards at 
about 45 deg. The frame has two wheels at the front part outside (con- 
nected by bevel and pinion with the barrels), and two smaller castor 
wheels at the rear. The barrels can be expanded to suit different 
depths of collecting. Between them is a division of sheet iron or wood, 
against which the material is thrown and falls. At the back is an arch 
to trim the straight line of material collected. The frame is made in 
adjustable parts. 

1738. Ser-actinc Apparatus FOR OPENING AND CLosING Doors AND 
Gates, W. Townend.— Dated 4th May, 1877. 6d. 

The pivots of the bottom hinges of folding doors are passed down into 
steps on the bottem plates of metal chests; over them and in the chests 
are fitted round metal boxes having double angular cams or inclines ; on 
these cams work double angular cams also fitted over the pivots. 
The round boxes serve as oil receivers, also as pulleys for an endless band 
connecting the boxes on opposite sides of the door (for joint action). The 
band passes over the sides of a weight frame. On opening one door, the 
spindle causes its top double cam to be lifted; also the double cam at the 
other side; and the other door to be opened. The lifting of the cams 
forces up the weighted frames. On pressure being removed, these frames 
force the doors back. 

1739. Appixc Macuine, J. BE. Waller.—Dated 4th May, 1877.—{Not pro- 
ceeded with.) 2d 

This consists of a rectangular case with two sets of wheels (one within 
the other) marked with numerals, which by means of a knob outside can 
each be brought successively under a hole in the upper plate. To add 2 
and 3, ¢.g., you turn a wheel (say), the A set to give 2, and this brings a 
wheel B to give the same. A spring being then released, A is brought to 
zero, while B is retained at 2 by a spring catch. Then you turn A to 3, 
whereupon B shows 5. 

1740. Grixpinc Miverats, &c., F. Wirth.—Dated 4th May, 1877.—(A 
communication.) td. : 

The mass, after a preliminary crushing, is led into a stirring coop 
partly filled with water ; thence the mixture is raised by a centrifugal or 
plunger pump, or a pulsometer, to an upper stirring coop; from this it 

alls through an inclined tube on the bed stone of a grinding mill ; after 
grinding it enters the lower coop again, and soon. An overflow pipe 
from the upper coop leads back some of the water directly to the lower 
coop. When the mass is sufficiently reduced, it is brought into a recep- 
= -~ where it is allowed to set, and the liquid is drawn off through a 
siphon. 

1741. Compinep Pex, Pencit, Kyire, anp Eraser, W. R. Lake,—Dated 

4th May, 1877.—{A communication.) 6d. 

This consists (in one form) of a pencil case with two detachable sections, 
one provided at opposite ends with a knife and an eraser, the other with 
a pen and pencil. The arrangement is variously modified, by use of slots, 
screws, «c. 

1742. oe AND STEEL, W. Clay.—Dated 4th May, 1877.—(Not proceeded 
with.) 2d. 

This consists in puddling the pig iron to such a degree as to work out 
all, or nearly all, the carbon, then introducing some refined pig or cast 
iron in a molten or granulated form. This is worked into the charge to 
recarbonise it. 

1743. Armour For Sues anp Forts, Sir J. Whitworth, Bart.—Dated 4th 
May, 1877. 6d. 

To localise the effect of a projectile, plates are made with numerous 
perforations. Hardened screw plugs (considerably stronger than the body 
of the plate) may be inserted in the holes. Again, for high textile 
strength, small slabs of hexagon or other shape may be combined to form 
the face of the armour, and supported by a plate at the back. 

1744. Looms, J. Eccles.—Dated 5th May, 877. 6d. 

This consists in an arrangement of “‘ Hattersley’s dobby” or like 
mechanism, so that it will stop the rotation of its pattern barrel or barrels 
when a pre-arranged lag comes to its place of action, the healds being then 
actuated to weave plain cloth; also in use of two independent pattern 
barrels, one continually working, as in the ordinary dobby, the other self- 
stopping, and when stopped, producing plain weaving. 

1747. Omntpuses, Tramcars, &c., R. P. Gardner.—{Not proceeded with.) 
2d. 

A strip of paper on the underside of each seat is pressed by the passen- 
gers separately against markers carried by an endless band on two vertical 
axes. 

1748. Stream Boers, FE. Solwray.—Dated 5th May, 1877. 6d. 

This consists in adaptation to tubular steam boilers in which the water 
and steam are contained in horizontal or inclined continuous serpentine 
tubes arranged in series, one tube above another, of a decanting vessel 
communicating with the upper and lower ends of the different series of 
tubes, and arranged to promote a rapid and violent circulation of water 
and steam, and effect their separation, as also that of the water from its 
impurities. A very high water level is maintained in the boiler, and a 
portion of the water is conveyed with the steam into the decanter, 
where the steam passes off, and the water, falling down, mixes with the 
feed-water. 

1749. Looms, D. Skirring and 8. Ayland. 
proceeded with.) 2d. 

This relates to arrangements for facilitating the weaving of goods vary- 
ing in pattern or in the counts of the picks; means for forming the spaces 
for cutting or dividing when weaving handkerchiefs and other goods. 
Arrangement of the parts actuating the tappits which actuate the healds, 


Dated 5th May, 1877.—Not 


«ec. 
1750. Brack Stains anp VaRNISHES, 7. C. Booth.—Dated 5th May, 1877.— 
(A communication.) 4d. 

This consists in mixture of certain aniline colouring matters with 
mixtures or varnishes; ¢.7., dissolve in rectified spirit 20°80 drams blue- 
blue aniline, and 31°20 drams Bismark brown aniline. The mixture for 
combination consists in one case of rectified spirit, castor oil, pine rosin, 
and lamp-black. 

1755. Vewstizators, C. H. Addyman.—Dated 5th May, 1877.—(A communi- 
cation.) 6d. 

This consists in use of a fabric composed of wire gauze and a fibrous 
filtering material, either interwoven with the wire, or both woven sepa- 
rately and afterwards connected. A balanced frame for the fabric is 
arranged to open and close aut tically, ding to the nature of the 
atmosphere inside and outside. In one arrangement a sheet of wire 
gauze is secured in a frame, which forms guides for a roller, on which is 
wound a curtain of fibrous material; the ventilation is controlled by 
winding or unwinding. 

1759. Cast-nuLtow Copper Cyiinpers, &c., W. E. Everitt.—Dated 5th 
May, 1877. 5 

To produce a thoroughly sound casting some fusible cyanide (preferably 
of potassium) is added to the molten copper immediately before casting. 
A good proportion is 24 oz. cyanide to 100 Ib. copper. 

1761. Prixtinc rrom Puncrurep Srencits, J. W. Sivan and J. Freeman. 
—Dated 5th May, W877. 6d. 

This consists in use of a spring press or a lever press. In the former, 
two or more inking rollers are fitted in fixed bearings, and a frame, on 
which the stencil is stretched, is hinged on a bed-piece, which is caused 
to travel backwards or forwards under the rollers (which are held down by 
springs). The stencil frame is caused to automatically open and close by 
means of two plates curved upwards at the end; these pass under friction 
wheels and cause the frame to rise on its hinge after being drawn clear 
of the inking rollers for removal of the sheet, &c. Sometimes a pair of 
vertically-moving blades assists the removal. In the lever press, a fric- 
tion roller at the lower part of the inking roller frame works against the 
bottom press, and forms the point of resistance of the lever formed by 
the frame mentioned. 

1762. Harrows, C. Rintoul.—Dated 7th May, 877. 6d. 

This consists in combining a series of fixed tooth harrows with a series 
of the Norw n type, in which the teeth or pikes revolve. Between 
two rows of the fixed tooth ha:rows is placed one row of the others; the 
rows in rear receive the newly upturned soil from those in front. 

1763. ee Brakes, S. Wheat.—Dated 7th May, \877.—(Not proceeded 
with.) 2d. 

This consists in use of a steam cylinder on the locomotive to operate 
the brakes through levers, cranks, &c. The stop cock, when turned to 
admit steam, cuts off steam from the driving cylinders, and vice versa. 
1764. Licutinc Raitway Carriaces, G. Westinghouse, jun.—Dated 7th 

May, 1877.—{Partly « communication.) 6d. 

In this arrangement a vessel under the cz containing sawdust or 
the like is charged with hydrocarbon liquid through one opening; a 
second opening admits air from a com’ ing apparatus (¢.g., air reser- 
voirs connected with the author's brake), while a third conveys away 
the mixed air and vapour to the burners. To regulate the supply of air 
or the pressure of the lighting gas a governor is used, consisting of a 
valve held open by a spring which permits the fluid to flow into a cham- 
ber, one side of which is closed by a flexible diaphragm. The pressure 
on the diaph makes it move outwards or inwards and open or close 
a regulating valve. A controlling valve is fitted on each carriage and to a 
line of air supply pipe. An improved Argand burner has a central con- 
ducting tube surrounded by the flame; the gas is thus heated before 
combustion takes place. 











1765. Carp Tastes, A. Lampre.—Dated 7th May, 1877. 4d- 
The table stands on four legs ; the top part can be turned round about 





45 deg. on a central vertical shaft, then four triangular flaps can be 

opened out from the centre, giving a surface double the original. 

1766. Urns, &c., ron Heatine Liguips, 8. Padley.—Dated 7th May, 1877. 
td. 

This consists in forming round the chamber containing the liquid a hot 
air chamber, which receives heat from a lamp below. Apertures are 
formed at the bottom and top of this chamber for passage of air. 

1768. Horse Rakes, 2. Burns.—Dated 7th May, 1877. 6d. 

This relates first to use of a ratchet on the wheel centre, with which 
can be brought into gear a pawl, so as to } aed rotate a rocking frame 
and so cause the tines or teeth to be raised for clearance. Again, a wire rope 
or a chain rests on the tines, weighting them, but rising and falling with 
the rocking frame. The rocking frame can be partially rotatéd on the 
main axle by means of a rack actuated by a quadrant. 

1769. Lamps anp Lamp Burners, C. EB. Hearson.—Dated Tth May, 1877. 
10d, 

A street lamp is formed, in which the: top part has tongues of metal 
which take into slots in the lower part; this latter is a grooved frame, 
the panes of glass being slid into the grooves, and no putty or other 
cement being used. The bottom rests on flanges. Again, vapour burners 
are formed with ai: holes near the burner, and a cup below the holes for 
benzoline or the like, which passes from the holes when the tap {s opened ; 
the parts being so arranged that when the liquid in the cup fs ignited, 
it vaporises the liquid in the cotton-packed tube, and ignites the vapour so 
produced when it issues from the burners. Sometimes a perforated tube 
is connected with the burner tube, so that when the — in the cup is 
ignited, it causes vapour to be generated as before, which partly passing 
through the perforated tube and getting ignited by the burnir liquid 
continues the evaporisation of liquid in the cotton-packed tube after 
the flame from the liquid in the cup has ignited the mixture of air and 
vapour at the burner and has been burnt out. 

1770. Heatinc Apparatus, J. H. Johnson.—Dated 7th May, 1877.—(A 
communication.) 6d. 

This comprises a distilling apparatus with a double case and a step- 
formed grate (the lower part of which is movable), also an ash-pan pro- 
vided with a water jacket; and a double cased combustion chamber in 
which the air circulates in a double row of hollow bricks having a passage 
elliptical in cross section, and issues hot from apertures arranged radially 
round the chamber. 

1771. Currine, Dressinc, AND Suapinc Woop, Stone, é&e., J. Paterson. 
Dated 7th May, 1877. Gd. 

This relates to application of the machinery described in No. 872, of 
1866, and No. 587, of 1876, to the purposes mentioned, Vibrating levers, 
holding the cutters, &c., are actuated by springs and flexible connections 
between them and the crank shaft. 

1774. Vatves ror Warer, &c., 7. Burbidge.—Dated 7th May, 77. 6d. 

This consists in use of glass, or materials covered or faced with glass, or 
the like, in formation of the seat or slide, or both; the arrangement may 
be in combination with a lever and ball or float. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

To-pay in Birmingham, and yesterday in Wolverhampton, a 
few orders were placed for finished iron, to be delivered during 
the week ; and there were many inquiries to test prices, both as 
to finished and pig iron. Business upon an extended scale was 
deferred until 7nd is more certainty in respect of ruling quota- 
tions, as the result of the ponies meetings to be held next 
week. Buyers enunciated their expectation that bars will then 
be reduced to £8 per ton, and the other brands in a like propor- 
tion. This would be a reduction of 10s. Makers, however, hold 
out no hope of this. 

Current business relates patty to sheets, in which there has at 
some works been activity since Wednesday night last week. For 
bars and heavier samples orders come in very quietly, whether 
reference be had to nye te or to common iron. 

The workmen of the Patent Shaft and Axletree Company, 
Wednesbury, have agreed with the managing director—Mr. 
Richard Williams—to submit to a reduction of wages, so as to 
enable the firm to quote lower prices, and so secure regular work. 
This, it is stated, ‘has led to very happy results.” 

It is believed that the ironworkers, if they can be convinced 
that taking lower wages will bring them more work, will consent 
to a temporary drop. 

Mr. Samuel Loveridge, one of the firm of Messrs. T. C. Clark 
and Co., of the Shakspeare Foundry, in Wolverhampton, is the 
buyer—through Mr. Wm. Gibbs—of the Shrubbery and Swan 
Garden Ironworks of Messrs. G. B. Thorneycroft and Co., for 
£45,000. A portion of the works is likely to be re-started at no 
very distant date. Mr. Loveridge is acting in this matter in his 
individual capacity as a capitalist. 

To secure orders, quotations, under those which regulated 
previous sales of pigs have, in most instances, to be accepted In 
reference alike to pigs made in other districts and also in South 
Staffordshire. 

"he coal trade is very dull for the time of the year, and the 
colliery owners are more than ever complaining of the losses to 
which they are subjected through the eight hours system at the 

nits. 

' The Mines Drainage Commissioners had a vigorous debate in 
private on Wednesday, at their offices in Wolverhampton, 
touching the clauses of the proposed new bill. The debate was 
adjourned for the presence J the arbitrators. Outside, a vigorous 
opposition to the bill is threatened, and the collection of the 
sinews of war has mn. 

Orders on account of the railway requirements of India afford 
a fair extent of employment at certaiy of the engineering esta- 
blishments, and at the places where ag gs way requisites are 
turned out ; and the arrangements by the Indian Government, 
which seem likely to issue in the spending for some years to come 
of a considerable sum of money in new railway and irrigation 
works, induce the expectation of the continuance of an encourag- 
ing demand from that dependency for engineering requisites. 

‘acilities for the production of new or more efficient tools, 
made partly of steel and partly of iron, or of either metal wholly, 
will be: greater in 1878 than they were in 1877. More new 
machinery has in the past year been laid down, and more old 
machinery taken up by tool-making firms, than in any twelve- 
months for many years. Nota little of the new plant is based 
upon the American pattern. The outlay in new works and 
machinery by one firm has been £30,000 in the year past. 

Some revised lists are being issued with the new year. Thereby 
the discounts on certain handy requirements of the engineer are 
in one case reduced to the extent of an increase of 5 per cent. in 
discounts. 

The members of the nickel trade in Birmingham have issued 
circulars, announcing that the price for refined nickel has been 
reduced to 4s. per lb. The prices of German silver have also 
been lowered from 1d. to 3d. per lb., according to quality. The 
total reduction upon the year in the “sag of nickel is 7s. per Ib. 

The oe od of the Horseley Engineering Company 
(Limited) have met, and formally confirmed the provisional 
agreement entered into by the directors of the company for the 
acquisition of the business of Mr. P. D. Bennett. Mr. Bennett 
will act as chairman of the company and managing director at 
the works, and Mr. F. E. Muntz will take the control of the 
London office as joint managing director. 

The present state of the iron and coal trades in North Stafford- 
shire is quite as bad as, and perhaps a little worse than, it was at 
the opening of last year. During the past twelve months iron 
has been reduced in price about £1 per ton, being now £6 17s. 6d. 
for the best brands, as against £7 17s. 6d. last January. e war 
is reported to have greatly interfered with the demand from 
Russia, while the North of England makers compete successfully 
with North Staffordshire osha for plate iron. The forei 
trade of North Staffordshire has not been so bad as at present for 
the last seven years. 

Coal has not been reduced in price, although the wages of 
colliers have been lowered. bd important colliery works are 
being developed by the Duke of Sutherland in the Great Fenton 
district, and a new coal-field has recently been ane at Wetley 
Moor. The proposed railway to Cheadle is fully ex to 
bring about a great change in the coal and iron trades of the dis- 
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trict. ‘The colliers’ strike against the 10 per cent. reduction con- 
tinues in the Loi nm and Fenton localities, where some 1500 
colliers are out, e struggle has lasted two months, and much 
distress prevails. 

The Dudley Town Council on Tuesday resolved to pay Mr. 
Stevenson, C.E., £1250 on his disavowing any further claims on 
the borough for services rendered in connection with the deep 
drainage scheme. It transpired, during the meeting, that 
drainage pipes are now-40 per cent. cheaper than they were two 
years ago. The work of deep drainage in Dudley will now be 
proceeded with. 

Mr. H. J. Marten, C.E., of London and Wolverhampton, has 
been appointed engineer to the Dudley corporation in connection 
with the deep drainage work there, in the place of Mr. Steven- 
son, parte Four per cent. on the outlay upon the sewerage 
of the borough will be paid to Mr. Marten, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


THE Manchester weekly meeting was held on Wednesday, but 
so far as business was concerned, the market was, like the one of 
the previous week, purely of a nominal character. Although 
amongst makers the leading houses both in Lancashire and 
Middlesbrough are still firm, at late rates, small producers and 
speculative merchants continue to offer in this district at low 
prices, but in the absence of business it is difficult to form any 
basis as to actual values. For Lancashire pig iron, delivered into 
the Manchester district, makers’ quotations remain at 51s. per 
ton for No. 3 foundry, and 50s. for No. 4 forge, less 24 per cent., 
and it is only in very exceptional cases that less money than this 
would be taken. Lincolnshire and Derbyshire irons delivered 
here are offered at about 50s. 6d. per ton for No. 3 foundry, and 
49s, 6d. for No, 4 forge less 24 per cent. Makers’ prices for 
Middlesbrough iron delivered into the Manchester district re- 
main at about 49s, 9d. per ton for No. 3 foundry, but ordinary 
G.M.B.’s are offered freely at 48s. 9d. per ton for No. 3 foundry, 
47s, 9d. for No. 4 foundry, and 47s. 3d. for No. 4 forge, net cash, 
and buyers with good orders in hand for early delivery might 
even obtain some concession upon these low figures. 

The finished iron trade is without material change. Makers as 
a rule haye very few orders on hand, and for delivery into the 
Manchester district quotations remain at £6 5s. to £6 7s. 6d. per 
von for Middlesbroug' and Lancashire bars, and about £6 10s. 
for North Staffordshire ditto. 

Most of the finished ironworks have been closed during the 
sreater part of the present week for the holidays. 

The average quotations at the pit mouth for coal may be given 
about as under:—Best Wigan Arley, 10s. to lls. per ton; 
common Arley, 8s. to 9s.; Pemberton four-feet, 8s. to 8s. 6d.; 
common Wigan house coal, 6s. 6d. to 7s.; forge coal, 5s. 9d. to 
6s. 6d.; burgy, 48. 9d. to 5s, 6d.; good ordinary slack, 3s. 6d. to 
4s, 6d.; and common ditto, 2s. 6d. to 3s. per ton, according to 
quality. 

The collieries—like the ironworks—have been closed in nearly 
all cases from Monday to Thursday, and some of them have been 
stopped for the whole week. 

‘he demand for hematites of North Lancashire and Cumber- 
land is quieter than it has been for some months, and as stocks 
have been accumulating lately, makers have resorted to the expe- 
dient of blowing out a Se furnaces, and thus reducing the output 
by a few thousand tons per week. pairs are being made to 
the plant which is out of work, but there is no hope of the fur- 
naces now idle being relighted till March, when a spring shipping 
trade is expected to introduce new business, and at the same time 
cause a better feeling in the home demand. A less than ordinary 
amount of business ‘sas been done during the past few weeks. 
Works have been stopped for the holidays, and at the same time 
buyers have withdrawn themselves from the markets. 

There is no appreciable variation in the value of either pig iron 
or steel. No. 1 Bessemer pig is quoted at 67s. 6d. at makers’ 
works, No. 3 forge at 64s. 6d., and best steel rails at £6 2s. 6d. at 
works. Iron ore remains steady at from 12s. 6d. to 13s, 6d. for 
ordinary qualities, and about 18s. for puddling qualities. 

Steel makers waose works have been stopped for a fortnight 
do not intend to keep the whole of their works going for some 
weeks at least, as there is a falling off in the orders both for 
merchant steel and steel rails. Steel wire and billets are in good 
request at present, but prices are low. 

ron shipbuilders are not in receipt of many orders. The 
demand for iron ships is as weak as the employment for shipping 
in hand at present, prices being exceedingly low. 

A better demand ies been experienced for finished iron of late, 
but this has fallen off, and no encouragement is offered for the 
i et Mills are indifferently employed, and prices are exceed- 
ingly low. 

Iron ore sells freely, although the consumption is not so great as 
it was, but prices are steadily maintained. 

Engineers who have been well employed for some time in the 
marine department are running short of orders, and there is not 
much doing in general engineering. 

Coal has a drooping tendency, and shipping is indifferently 
supplied with either foreign or coastwise orders. 








THE SHEFFIELD DISTRICT. 
{From our own Correspondent. ) 


Ir cannot be said that the year opens well here, to take the 
most optimistic view possible, or that the prospects now presented 
vad to the belief that the early part of 1878 will be any better 
than was the conclusion of 1877. The war interferes with trade, 
but France is almost certain to remain a good customer for raw 
steels and many other classes of iron and hardwares, The wants 
of India are considerable, and it will naturally fall to our lot to 
supply them as we have hitherto done. From China and Japan 
our advices have of late been meagre, and orders thence have not 
been at all strong, especially from Japan, where the native and 
American competition in all kinds of hardwards is very vigorous 
and successful. Our antipodean colonies, especially Australia, 
however, continue to buy from us largely, and the possibilities of 
their commerce are of the most hopeful character. Many of the 
leading local houses have recently established their own agencies 
in Sydney, Brisbane, and Melbourne, and the steps taken in that 
respect are reported to have had successful results, 

The South American markets are not in a healthy condition, 
as a whole, several of them having recently experienced heavy 
financial stoppages, and others serious natural disturbances. 
From our own North American possessions we still continue to 
receive a fair seapeeaee of orders for various classes of ironwork 
and hardwares, but all accounts, particularly from Canada, 
unite in stating that the United States manufacturers are 
gradually monopolising the trade of that part of the Continent. 

During the week ae on the wages question have been 
— up between John Brown and Co., Atlas Works, and 
Charles Cammell and Co,, Cyclops Works, and the ironworkers 
recently in their employment. e firms named ask for the 
acceptance of a reduction of 6d. per ton in the price paid for 
puddling, which would make the rate 8s. 3d. per ton, or the same 
as that now current in the North of England and other districts. 
At the time of writing the men have had several meetings on the 
subject, and will, there is little doubt, acquiesce in the proposal 
which has been put before them, In that case the works named 
wae Soameania Fs once, e po a 

e Bessemer departmen ave good prospects, the or 
rails being still heavy, mostly on home OM aly hear also that 
one large house has just received a capital order for tires, to be 
manufactured of this material. 

The Acaster Patent Rail Joint Comnpay,-Limited, has just 





es registered with a capital of £50,000 in 500 shares of £100 
each, 

The coal trade is fairly busy in all directions, but the supply 
still exceeds the demand from all sources, and prices remain 
purely nominal. 

A private mang. was held at Sheffield of the principal credi- 
tors of Messrs. Blackburn and Knowles, railway wagon builders, 
of Sheepbridge, near Chesterfield, to consider a joint course of 
action in the matter, the firm having filed a petition for liquida- 
tion, their debts aggregating about £8000. The Sheffield iron- 
workers have accepted the reduction notified by the employers. 
The Northfield Iron Company intimate their willingness to 
reopen their works dng the workmen will accept a reduction 
of seven and a-half per cent. from their former wages. The 

uddlers at Northfield Works are offered 1s. per ton extra for 

t iron and 3s. extra for steeling iron, but contractors are to 
submit to a drop of ten per cent. e puddlers object to these 
terms. At the Milton and Elsecar Works and Messrs. Dawes’ 
the ironworkers have struck against a drop of five per cent, There 
is much distress in the localities. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THERE has been very little business done in the iron trade of 
the North of England during the last fortnight. Blast furnaces 
have been working as usual, but the mines,:collieries, and the 
finished ironworks are doing very little, nor will they get into 
full swing again until the beginning of next week. The ordinary 
weekly iron market has this week been deferred until to-day 
(Thursday). Probabilities are in favour of continued depression, 
and a standing aside of buyers, who will hold off until the 
ee meeting to be held next Tuesday. By that time we 
shall be in possession of the official statistics of production and 
distribution, not for the month of December only, but for the 
whole of the year 1877. 

I omitted last week to notice that there are now only 103 
furnaces in blast, several tirms having reduced their make within 
the last few days, including Bolckow, Vaughan, and Co. who 
have blown out one furnace and put another on to hematite iron 
for their new steel works; William Whitwell and Co., of 
Thornaby, who have also laid off a furnace ; Stevenson, Jacques, 
and Co., who have blown out one furnace; and Messrs. Lloyd 
and Co., who have discontinued two furnaces. I understand 
that the trustees of Messrs. Thomas Vaughan and Co. also intend 
to discontinue one or more furnaces, and it is probable that other 
firms will follow the same course, so that we may expect to see a 
great difference in the output during the first quarter at least of 
the new year, which opens under much less promising auspices 
that did 1877. 

The suspension is announced of Messrs. Lister and Company, 
of the Hopetown Foundry, Darlington. 

Close on £2300 has now been subscribed for the widow and 
children of the late Mr. John Jones, secretary to the Iron and 
Steel Institute, and the British Iron Trade Association. 

I understand that an elaborate report on the progress of the 
iron and steel trades of the United Kingdom during 1877 will 
shortly be issued by the British Iron Trade Association, one of 
whose objects is that of collecting and publishing early statistical 
information relative to our metallic industries. 

The ironworkers are threatening a resistance to the reduction 
of ooeee of which the employers in the North of England iron 
trade have given notice. A rather bellicose manifesto has been 
issued by their secretary, Mr. Edward Trow. It is probable, 
however, that a reduction will be inevitable if the claim goes 
before an arbitrator, seeing that there has been a fall of 4s. 44d. 
in the realised price of the iron produced during the last quarter, 
as compared with that of the quarter immediately previous.. The 
contracts now in the hands of manufacturers are of very small 
account, and will not keep them engaged, in the majority of 
cases, for more than a few weeks. 

I notice that Mr. J. R. Scott, the registrar of the London coal 
market, has just issued his report for the year 1877, showing that 
there has been a decrease of 102,841 tons in the quantity of coal 
sent by sea to London, while there has been an increase of 243,148 
in the quantity of coals entering the metropolis by railway. I 
call attention to these figures because they prove that the great 
northern coal-field, which sends practically the whole of its coal to 
London by sea, is finding a growing difficulty in competing with 
the Midland and other coal-fields that send their coal by rail, and 
this no doubt will partly account for the great depression from 
which the north-country coal trade is now suffering. 

There is no change in the aspect of affairs so far as the unfor- 
tunate suspension of labour in Northumberland is concerned, 
upwards of 8000 men are still idle, and the union is making an 
appeal for help to the country generally. I may, however, 
remark that the employers are generally without public sympathy 
in the matter; it is believed they will soon abandon the position 
they have taken up. Meanwhile the state of affairs is involving 
a good deal of misery. The men, however, are very quiet, and 
avoid anything like hostile demonstrations. About twenty 
collieries still continue at work. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

By way of supplement tothe principal figures of the iron produc- 
tion given in my last letter, I may state that of the foreign 
exports of pigs Germany took 69,470 tons as compared with 88,471 
in the preceding year; Holland, 55,630 tons as against 72,756 ; 
France, 33,373 against 28,722; Denmark, Sweden, and Norway, 
9221 against 10,887 ; Italy and Austria, 24,105 against 22,083 ; 
Spain, Portugal, Gibraltar, and Malta, 9034 against 12,119; Russia, 
11,129 against 14,626; Greece, Turkey, and Egypt, 2979 against 
2111; Belgium, 10,981 against 13,292; United States, 30,931 against 
26,445; British America, 19,295 against 20,488 ; South America, 
2732 against 3147; West Indies, 320 against 234; East India, 
China, Japan, Australia, &c., 15,750 against 6469; and Africa, 
140 against 120. The production of manufactured iron was 
218,000 as compared with 230,000 in 1876; but with the excep- 
tion of the last-mentioned, the production of 1877 has been the 
largest on record. Of the total amount of malleable iron made, 
only 16,512 tons were exported abroad. is was 2000 tons less 
than in the preceding year, but much smaller than that of any 
previous twelve months during the past ten years. Considering 
the general depression of other districts, the local consumption of 
iron was very fair, the foundries taking a larger quantity than 
usual, and the year’s work showing that, while 35,000 tons less 
Scotch pigs were used, our ironmasters employed 68,000 tons 
more English iron than in the preceding year. Prices are now so 
low that, with the least. improvement in demand, the trade 
should rapidly get into a more satisfactory condition. 

Since last report about 600 tons have been added to the stock 
of pig iron in Messrs. Connal and Co.’s stores, which now 
amounts to 168,600 tons. There is no change in the number of 
furnaces in blast. All the public works and most other places of 
business have been closed all the week, and very little business 
has been done in the warrant market. Business was done Friday 
forenoon at 51s. 6d. cash, and in the afternoon at 51s. 6d. cash, 
and 51s. 84d. one month. The market opened a little firmer on 
Monday, business being done in the forenoon at from 51s. 6}d. to 
5ls. 6d. cash, and 51s. 9d. to 51s. 84d. one month, the market 
closing with sellers at 51s. 6d. cash and 51s. 84d. one month. 

e market was, of course, closed on New Year’s Day. No 
business was reported on Wednesday, and only a small business 
was done to-day (Thursday) at 5ls. 54d. to 51s. 6d. cash and 
51s. 8d. to 51s. 9d. one month. 

There has been very little doing in makers’ iron or in manufac- 


tured iron, and the quotations of both exhibit hardly any change.* 
Last week’s shipments of iron manufacture from the Clyde we 
much smaller than of late, a circumstance which is dne to the 
holidays. They embraced £2000 worth of machinery, chiefly for 
the Mediterranean; £1300 castings; £800 pi and tubes; 
£1600 riyets for Barcelona ; £6000 malleable and wrought iron ; 
and £1500 miscellaneous articles. Besides these, worth 
of sewing machines were shipped to the Continent. 

The coal trade continues dull in the West, but active in the 
Eastern mining counties, though, of course, in the latter, this 
week has necessarily been an exception. 

Messrs. James Dunlop and Co., of the Clyde Ironworks, gave 
notice to their workmen before the holidays, that on the 10th of 
J — the wages of the miners will be further reduced 6d. per 
day. Should this reduction be carried out, which is very likely, 
it will bring the daily pay of the colliers down to abvut 3s. 8d. 
No definite arrangement has yet been effected between the coal- 
masters and miners of Fife and Clackmaninan as to the proposed 
sliding scale of wages, and it is even hinted that the employers 
think the terms of the sliding scale unworkable, and that it will 
have to be abandoned. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE are signs abroad of changes again in coal rates, and, 
low as prices now are, I have a strong impression that if the men 
consent to the reduction of 5 per cent., which is being pressed 
+ them in most quarters, that we shall see even yet a lower 

gure. 

There seems a very fair indication on the part of the colliers 
to accept the reduction offered, where it is limited to 5 per cent. 
Thus, at Plymouth collieries, where 10 per cent. was required, 
the men offered to take 5 per cent., and, after some discussion, 
this was assented to, and on Wednesday the colliers resumed 
work on the old terms. 

This week also’ was settled the difficulty between the colliers 
and manager at New Tredegar. At this pit the men readily took 
a reduction of 6 per cent., but the allowance of 2d. per-ton, 
which had been in continuance some time, having also been 
stopped, caused a good deal of bad feeling. A very large meet- 
ing was held this week, when the manager took very decisive 
action, and intimated to the men that if they still persisted in 
refusing the 2d., he had instructions to take up the horses and 
close the pit until better times. After a very warm discussion 
the men gave way. 

The doom of the Nantyglo and Blaina Ironworks, which I 
hinted at some months ago, is now settled. Ata meeting of the 
directors it has been decided to break up the works and sell the 
fixed plant. The directors from this time cease to be ironmasters, 
and the collieries will be let—some have been already, on fairly 
good terms, considering the competition in the trade. 

Imports of ore from Spain are coming in at a great rate. No 
less than twelve vessels came into Newport last week, with a 
total of over 10,000 tons. Exports of coal were slightly in excess 
of recent weeks, the total from the whole of Wales being 
86,470 tons, and the mass of this came from the Rhondda Valley. 
One of the collieries in that district, the Clydach Vale, is turning 
out well, having a good French connection. The pit is instanced 
as one of the best workings in the whole of Wales. The whole 
export to France was under 18,000 tons. Coalowners as well as 
shippers are completely at sea in accounting for the slow progress 
of the revival of the French coal trade. Newport now sends more 
coal to the south of America than to France, and Swansea almost 
as much to Africa. 

Things continue dormant in the Forest of Dean. Shipping 
prices at Lydney for best house coal are at 11s. 

The Monmouthshire tin-plate trade continues dull, and no 
prospect appears of “any start at Pontymister or Tydee; and at 
Mashen things are slow. Several of the Glamorganshire tin- 
workers are not realising the good trade which was promised for 
the beginning of the year, and stoppages are threatened for the 
next month unless there isa change. A fair cargo of tin-plates 
—13,000 tons—for Bombay left Cardiff this week. In the 
Swansea district the tin-plate works are better off, and the signs 
of improvement are more visible there than in many other quarters. 
This, I imagine, is owing to the fact that Swansea makers are 
keener competitors than those of neighbouring districts, and 
shave down costs to a minimum. 

Patent fuel is in fair demand, and for coke there is an improved 
inquiry, large quantities of the Rhondda coke being now sent to 
Birmingham. , 

Mr. Clark; of Dowlais Works, has given £100 to meet the 
general distress, which is great, owing to the slackness in coal 
and iron. 








Mr. Hatpin, who succeeded in raising the large steamer Edith, 
of Holyhead, after it had been submerged for two years, is now, 
it is —— engaged in designing apparatus for raising the Van- 
guard. 

THE Leeds Mercvry mentions the fact that the Bowling Iron 
Company, Bradford, Yorkshire, have employed Belgian wrought 
iron girders in the erection of new fitting shops, it being found 
that these were 10s. per ton cheaper than English girders. The 
same paper understands that Belgian girders are extensively used 
in the construction of warehouses and other buildings at Bradford. 

South Kensinaeton Musreum.—CuristmMas WEEK..—Visitors 
during the week ending Dec. 29th, 1877:—On Monday and 
Saturday, free, from 10 a.m. to 10 p.m., Museum, 9600; mercan- 
tile marine, building materials, and other collections, 1896. On 
Wednesday, Thursday, and Friday, admission free, from 10 a.m. 
to 10 p.m., Museum, 21,190; mercantile marine, building 
madectie and other collections, 6158. Total, 38,844. Average 
of corresponding week in former years, 36,257. Total from the 
opening of the Museum, 16,850,316. 


Tue Exvectrric LicHT at THE Paris’ ExaAtsrtion.—A special 
division of the Paris International Exhibition will be devoted to 
electricity, so that all the systems of electric lighting may be 
tested comparatively. The electric light continues to create the 
greatest interest in Paris. The experiments which we mentiqned 
some time age have been conducted during forty consecutive days 
at the Lyons railway station. A force of about 40-horse power 
is sufficient to keep going twenty-eight electric lamps, each of 
which gives a light equal to eighty gas lamps, and works with 
regularity for ten and a half: hours. The effect is splendid, the 
whole of the station, except the waiting-room, being lighted 
bagiorno. The question.of economy, however, is not yet settled. 
It is not known whether the company will agree to pay a some- 
what higher price in order to multiply the power of its illumina- 
tion. ‘These experiments ha¥e been tried on.Lontain’s system, a 
modification of Wilde's and Siemens’ principle. M. Lontain has 
contrived to send the current generated by an ordinary Wild’s 
machine into an electro-magnetic engine called a distributor. The 
central part being strongly magnetised by the current from a 
Wilde’s machine, a number of electro-magnets are influenced by 
its rapid rotation, and in each of these an induction-current is 
generated. These induction-currents are powerful enough to 
feed three electric lamps, and as there are two series of twelve 
magnets a single machine could, theoretically, feed seventy-two 
lamps. Actually, however, it feeds only twenty-eight. Lontain 
uses a new regulator, which works very well by the dilatation of 
a small silver wire. By its dilatation this part of the apparatus 
works a lever system, and brings the carbon electrodes into 
contact. The French Northern Railway has purchased a number 
of Gramme magneto-electric machines. They intend to use them 
at their terminus for goods and stores.—Nature. 








* These will be found on another page. 
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PRICES CURRENT OF TRON AND STEEL. 


bce aeery oyna are corrected up to last night, but it should be 


borne in mind 
terms for special nteate 
cases and terms, or to 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


in many cases makers are pesbenible quote different 


ScoTtLaxp— £s. d. £8. a. 
G.m.b.—No. Aer -- «»« 2138 6] Glengarnock—No. : ae) 
No. -- 2120 6 No. -- 2383 0 
Gartsherrie —No. 1 - 219 6 Eglinton—No.1 .. .. 218 6 
vo. 3 - 823 6 No. oo ~ 323 8 
Coltmess—No.1 .. .. 3 4 6 Dalmellington—No. 1.. 213 0 
No. oo no ee. No.3... 211 6 
Summerlee- No. 1 - 219 0 At Ardrossan. 
No. 3 - 213 0 wr 
mgfie-ties .. 1220) MRS = - 344 
so =a FRED 
Carnbroe—No. 1... 2 us ™ seg oie hid 
vO . - “J 
Monkland—No. 1 -. ag) St - ST 
3... 210 6| No. 3 « 215 6 
Chapelhall—No. Les 2. 218 CO) a At Leith. 
No.3.. .. 0 © 0} Kimmeil—No.1 .. .. 214 0 
Quarter Clyde No. 1... 24 0 No.3... 211 0 
No.8 .. 211 6 At Bo'ness. 
The above at Glasgow, | CLEVELAND—Prices at works— 
deliverable alongside. | me Dee co on on oe 88 
2 12 ec ss ss eco 3 26 
BREE Bnew oe BBO gs So eae 
No. 3 - 211 6! Wo. 4 found 200 
St Mretmiclew. me , foundry - 2 
No. 4, forge .. 200 
aaa es 6 | SE’ on. ea na‘ wagl wg ae 
3 | a White os es 
At ‘Port Dundas. Thornaby .. .. .. .. 2316 0 
MONMOUTHSHIRE—Tredegar No. 3 tin- — pig iron, 65s. at works, 
less 2} per cent. discount. 
Tredegar No. 3 foundry pig iron, 55s. do. 
£s. 4. £s. d. 
Wates—No. 2, f.o.b., Newport .. os - 27 6to0 0 0 
Forge, at works .. oo - 27 68 0 0 
Common pig, at works. 20 0to0 0 0 
Best native ore, at works 215 0to0 0 0 
Both, Davenport, delivered in Aberdare. 
DeERBYSHIRE—No. L at Sheffield = 25 0t0210 0 
No 200t02 5 0 
LANCASHIRE, delivered in Manchester—No.3 211 0 tod 0 0 
. No.4 210 Oto0 0 0 
K. H. Messelmoun ”’.. le - 0 0 Oto5 10 0 
Messrs. WHITWELL and Co.’s Stockton net prices (on trucks) are—No. > 
£2 4s. 6d.; No. 3, £2 1s. 6d.; No. 4 forge, £2 0s. 6d.; “‘ Thornaby” No. 4 


forge, £2 ids. Od. net cash. 
Hematite, at works, 24 dis. for rr cash. 


Millom “‘ Bessemer "—No. 1 S . 310 0 
me 2 ~ a 376 
No.3 .. oe . 85 0 
Ordinary No. 3 os oe 35 0 
No.4 .. _ am 35 0 
No.5 .. . 35 0 
Mottled .. =~ = ca < =~ eo 
White .. ° os - ‘ ° o- $2 0 
Maryport Hematite— No. 1 : ea ~ . 376 
<< . - . 35 0 
He.3 .. ee oe - 8236 
No. 4 ° ‘ b . 336 
a es ee ° SS & 
Mottled and white .. ~ 48 ma - 326 
** Bessemer ”— No. 1 as oo .- se 
No.2 .. = os —~ 24 4 
Bo.3 . > se - 3:26 
Puddled Bar— 
Wates—Rail quality, at works .-£3 0 Oto 310 0 
CLEVELAND .. 45 0to 47 ¢ 
LANCASHIRE—Pearson and Knowles Coal and 
Iron Co. .. oe _ i on ao 5 0 Oto 5 2 6 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co., best, 2} dis. for cash .. - $15 0 
Giascow, f.o.b. .. om oa a -- £7 5 Oto 8 0 0 
Waes—At works, net .. =! i - 610 Oto 0 0 0 
MIDDLEsBRO’, at works -. 5 Oto 6 7 6 
Fox, Heap, & Co., at works, cash less 2 
Ship or bridge plates(A) .. oe -- 610 0 
Mast plates ( - ) TS SNE Re Nay ar Te 
MAST 
Boiler Plates— 
WELSH ee oo 2 Cr 
PEaRsoN and Know LES, ‘to 5 ewt. each h plate we a } oe 
Do. best best _ mam 6 © 
Do. treble best -12 5 0 


24 per cent. discount for cash. The Sinesion me ‘Susie Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 


Warrington, in lots of not less than 2 
in lots of 10 tons and upwards. 

Bow .rxc and Low Moor, terms in each case 2} dis. for cash in 

payment of monthly accounts, or 14 per cent. dis. for cash in 

lieu of three months’ bill. The Bowling Iron Co., Limited, and 


the Low Moor Co. deliver in London at 10s.; Liverpool, 7 7s. 6d.; 





and Hull, 5s. per ton extra. £ s. d. 
Under 2} cwt. each am ob ~ perewt. 1 4 0 
23 cwt. and under 3 ewt. os -s ee os ~~ 2 39 
3 cwt. a 34 cwt. ~ _ we me a-%:@ 
3} cwt. > 4 cwt. oo os _ 190 
4 cwt. ” 5 cwt. - © 112 0 
5 cwt. aa 6 cwt. oe - 15 0 
6 cwt. 7 cwt. ‘ 118 0 
7 ewt. and upwards 2 0 


Plates exceeding 6ft. wide, 2s. per ewt. extra. 
wide subject to special quotation. All plates 


tons, or free alongside at Liverpool 


= oe 1 
All plates exceeding 8ft. 
differing from a square 


form or taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 
Taytor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
**Moxmoor ” (E. T. WricHt and Sons). Best, to 5 cwt., } 
to 4ft. Sin. wide, and to 32 — feet, ~ ton 10 0 0 
at wor! oo oo oo oo 
Best best ; >e oe oe ee noo 
Best best best, to 4 ewt. = ay +e 13 00 
Special, to 3 cwt. 1610 8 
Usual extras for ov serweight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield plates .. ae oo - 1010 0 
a t p ed dole J” Tasik ttelec” tet? sti ea 
Best best plates .. ia é -- 1210 0 
CLEVELAND Os.to 8 5 0 
Fox, Heap, and Co. : at works, cash less 2 
Boiler shell plates (som: — os oe oa +e 
BOILER 
: J on * tin - 810 
Flanging plates —— =) 
mere FP ean 
Do., special - pied =~ =e és - 910 6 
Giascow, f.o.b. .. ov co -- £710s.to $10 0 
Angle Iron— 
Bow xc and Low Moor, terms as above. iene 
L and T iron, not exceeding ten united inches . 140 


For each additional inch extra per cwt., Is. 


Pearson and Knowres—less 2} per cent. for cash—} 710 0 
from 1 by 1 by } to 34 by 34, per ton .. se = 
Best boiler do., per ton i o- B1e-® 
WurrTweE.t and Co., less beg discount, acti ton... on; 6258 ® 
Best ‘ oe oe 75 0 
Best best boiler 815 0 
“*Moxmoor,” at the works, up to eight united inches.. 815 0 
Best do. oe 915 0 
Best best do. ve 1b 0 
T-iron, as above, “10s. extra. 
soe and T bars, Sin. to 9in., 10s. extra. 
9 * Sin. to 10in. -» 20s. extra. 
CLEVELAND £6 Os.to 6 5 0 
Weisa—“ Best best” angles from 14 x1} 5-16 to 3in.. 6 5 6 
f.0.b. less 4 and 1 -. cent 
Grascow, f.0.b. . ; ab &7 0s. to 710 0 
ABERDARE.. oo o . + Ot 8.6 8 





Bar Iron— 


Bow inc and Low Moor, and Tay.or Bros., 


Flat, round, he - a tae to % ewt. 
Do., 3} to 5 . 
Do., 5 ews. a upwards os 
Flats—ljin. by fin. and upwards... 
» Under fin. thick to }in. 
as under jin. to jin. .. 
a under din. 


For each lin. less than ljin. wide, extra, 10s, oe ‘ton. 
Squares—tin 


. and upwards 

- 7 -16in. - 

me in. and 5-léin. 

ne ee nh oe 
Rounds—4in. and upwards 

” 9-16in. and }in. 

e 7-16in. and gin. 

»  5-16in. 


oc ee bechy traning saath aha ae 
Rivet, prices as above. Chain iron, 2s.; and best bars 


and rods, extra 3s. 


works, per ton— 


per cwt 
**Monmoor Crown” (E. T. Wricut and Sons), at the 


terms as above— 
Per cwt. 


£s. 
10 

1 il 

1 3 

° 1 0 
11 

12 

i § 


2° 
Sesecoooos Sooscooo™ 


bas fa ba tad ba Pd a 
DAkwOG sb 


Bars, jin. to 3in. round and square, or to gin. flat .. 8 5 0 
Best ” ” % ”» * ree we fy. 
Best best ,, Ld ‘ 0 5 0 

Rivet iron, usual sizes 0 5 0 
Best best .. _ n560 

Guascow, f.o.b. £6 0s. to 7 0 0 
Barrows and Sons, at w orks, ees ton short— 
B.B.H. bars... $10 0 
» best angle i iron 1010 0 
Merchant Bars— 
WHrITWELL and Co., f.o.b. works (24 dis. for cash), per ton— 

Crown —-. . a E ys % cn lg 0 
Best .. 610 0 
Ship rivet irc mn i 61 0 

Crown quality, “ Tho maby i 71 0 
Best .. . 810 0 
Best best 910 0 


Detail specific: ations from warehouse 10s. per ton extra. 
Common Welsh bars, £5 7s. 6d. f.o.b. South Wales ports, net cash. 


Sheet— 
Barrows and Sons— 
B.B.H. sheets. . 
» best do. 


» best best do.. ie 
E. P. and W. Batpwrs, at works— 
“* Severn "—Singles to 20 wg. 
“* Wilden ” ies ae. 
” » “me. 
- te: i B’ 3 


- B charcoal”. 


” » “ne 
21 to 24 w.g., 
60s. per ton extra. 


Doubles 








30s.; and trebles 25 to 27 w.g., 
Terms as usual. 


£s. d. 
110 O 
12 0 0 
13 0 0 
1 006 
12 00 
3 00 
14 0 0 
209 0 0 
22 0 0 


Charcoal Tin—Best “‘EP and WB” IC per box 1 8 0 
“Unicorn” IC as (2 <2 
“Wilden” IC 16 0 
* Arley” ¢ is*® 
Coke Tin — “Stour” ie ee 
JosePu Trxx, Ashton Mills, Bristol, delivere: od i in L ondon— 
Singles, — a“ ality me os . . $123 6 
Doubles . . 10 5 0 
Trebles .. 1115 0 
Singles, for galv: wnising and ‘corrugating 900 
Special quality steel sheets—Singles be 1515 0 
Wa.es—Treforest Tin-plate Works— 
Coked tin, at Cardiff, 18s. 6d. at works ; £1 in London. 
Lydney—Charcoal tin, IC .£1 3 6to 0 00 
ferne 1 1 Oto 0 0 O 
Coke tin 1 0 6to 000 
Swansea .. 017 6to 018 0 
Gadly’s Aberdare coke 018 6to 019 0 
Morriston, at works 018 Oto O18 6 
CROWTHER Bri »s. and Morcan— 
Tin Sheets—‘“ Lion & Crown,” Kidderminster brand— 
Coke, annealed. . “ . .. Singles, percwt. 114 0 
Charcoal a ‘ in. SS} 
Best charcoal do. as ~ 2 oe fw 
Doubles to 24 w.g., 2s., and lattens to 26 W.g-, 
4s. per cwt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, percwt. 018 0 
B terne. 9 os 40 
Charcoal terne : ae = 1 0 
Lattens to 26 w.g., 2s. per cwt. extra at works, 
less 24 per cent. discount. 
Wire— 
Ry.tanps BRroTHERs— 
Best 4 Annealed drawn fencing wire, per ton— 
£10 Ss. £10 15s. £11 Se. £1 1s. £12 Lis. 
Nos. 6 10 


“Delivered free : alongside ship Liv aie 2} per cent. 


The Wurrecross Wrre and [Ron Co., 
Best WW annealed drawn 
v fence wire. 


Limited Warrington— 
Best W Ww galvanised solid 
fence wire. 


B cs 
Oss 
10.. 


0to6..£10 5 0 perton. 0to6é.. 
7.. Ws 0 ” 7 
s.. 146 ® os 
... Bes ” 
10... 1215 0 > 
a ae. 
12.. 1315 0 


Oiling, 5s. per ton extra. 


£14 5 
415 
15 5 
16 5 
17 5 


0 per ton. 
ine 
‘ee 
0 ” 
0 » 


Best best —- anised rolled Lene wire, in long lengths— 
. £16 


0 to 6 0. 0 per ton. 
7 wee =. 
8 17 0 0 os 
9 1715 0 4 
10 * oe o. o- 1810 0 » 
11 St NA: piste TS Se 9:0) O44 
12 os oe ee ee - 20 0 0 ” 
Best 7 bright or annealed iron wire in 63 Ib. bundle— 
0 to 6 .. 68. 6d. per bundle. 
7to9 6s. 9d. to 128. 6d. . 


Nail Rods—Gtascow, f.0.b. 
CLEVELAND .. e 
Rails—Gtascow, f.o.b. .. ee 
CLEVELAND .. 


Wa es—Tredegar Ir ron Company 


Delivered in Liv erpool. 


o.b. Ne 
At Aberdare and ‘Merinye (bavenport) 


For colliery — works 
Ib. 


Bridge rails to 30 


2s. 6d. 


Old and D H flange rails, at works .. 


Railway Chairs—G.ascow, f.o.b. 
Pipes—G.ascow, f.o.b. 


STEEL. 


SHEFFIELD—At works— 

Spring steel Se ce Se oe 
Ordinary cast rods 
Fair average steel 
Sheet, crucible 
Sheets, Bessemer 
Second-class tool.. 
Best special steels 
Fine rolled, for clock springs’ &e. 
Rails—Siemens, at works 

Bessemer, ordinary 

Do. superior 


WALEs— 
Rails, f.0.b, Cardiff or Newport 
Rails, at works, Bessemer 
Heavy .. 
Slightly defective, Cardiff or r Newport . 
Steel colliery bridge rail, works 


per yard, at works 
10-ton lots, £5 12 
Fishplates, at works, any section 


710to0 0 
6 12 to 6 17/6 
710 
to6 0 


6 0 to 6 7/6 


415 0 
600 
57/6to6 0 


210to3 5 
315 to4 0 
41,t06 0 


ad. £8. d. 
O0to171l0 0 
0to21 0 0 
0to 32 0 0 
0to60 0 0 
0to14 0 0 
0t0 45 0 0 
O6to70 0 0 
0to70 0 0 
Oto 000 
6to 610 0 
0to 000 


71: 


onwosd 


MISCELLANEOUS METALS. 


2.4. 4. s. d. 

Capea wes ic perton 65 10 twee >% 
es éd Pe -. 72 0 Oto 7210 0 

Tough cakes or bars .. és ~o - © 0 0t070 0 0 

Tin—Straits 65 0 0to 6510 0 
British ingots .. - 71 0 Oto Tl lo O 

Lead—Best Tigh soft tig. 1910 0to 0 0 0 
Foreign do. 0 Otol9 5 0 

8 ter—Silesian 0 0 0to1910 0 
Roieh Pas eae + 0 0 Ot019 7 6 

Quicksilver .. ..  .. perbottle 0 0 0to 0 0 0 
Phosphor Bronze percewt. 512 0to 7 0 0 





COAL, COKE, OIL, 
































































Coke— £s8.d. £s.d,| Lancashire—Wigan pit prices— 
Cleveland, at works0 9 9—0 11 0 Srey 0 10" 0—0 110 
Derbyshire .. 010 0-0 4 0 Pemberton 4ft. 0 800 8 6 
Tredegar .. .. 0 96-0 00 Forgecoal .. 0 56-0 70 
Wales—Rhondda. 0 9 6—0 00 Burgy - 0 490 56 
Coals, best, per ton— Slack .. .. 0 30-0 40 
South Durham... 0 5 6—0 106 
Derbyshire— Oils, tun—Lard .. 0 0 0—5000 
Best, at pits .. 0 80-0110) Seal,pale .. 84 00-0 00 
Converting .. 0 76—0 86 Brown... .. 29 00-3000 
Slack 0 36-0 60) Limseed ., .. 29 00-2926 
South Yorkshire— Palmnut .. .. 0 00-8700 
At the pits Rangoon engine. 0 36—0 00 
Bestordinary.. 0 12 0—0 16 0 Rapeseed, English 
Converting .. 0 900110 pale -- 39 7 6—39100 
Slack 0 30—0 60) Brown .. .. 87 5 0—87100 
Wales, through .. 0 59-0 60] Sperm... .. .. 73 00-0 00 
Steam, leas 2}.. 0 59-0 69 Whale, pale - 0 00-3500 
House, at port 0 73—0 86 Brown - « 30 00-8100 
Small steam .. 0 16—0 19 E. I. Fish.. .. 25 10 0—26 0 0 
Glasgow—At pits Petroleum,refin'd 
Ell coal, pertan 070-0 80 (pergal.) .. 0 13-0 14} 
Main.. . 0 60-0 70 
Splint -- + 0 66—0 00/ Tallow, per cwt... 39 0 0—40 0 0 
Smithy .. .. 0119-0126] St. Petersburg,Y.C. 40 0 0—41 0 0 
ral ‘TT 
PRICES CURRENT OF TIMBER. 
1878, 1878. 
Per Load of SO cubic feet. £a £ & Per Pioobane standard. £8 £ 5. 
Baltic Fir Timber— Deals, &c. (continued)— 
Riga.. 310 4 5) Quebec, grado. eeees 9 10 
Dantzic and Memel, crown. 40 510) lst floated pine 0 
Best middling ...... 310 410 2nd do, .... 310 
Good do. and 2nd . 3 0 315| 3rd do. .. o 
Common > penwryned 210 3 0) lst spruce 10 
Juders. 210 215) 2 os 0 
Small ... 25 215!) rd do, ..... ’ 
Stettin .. 215 310/ St John's spruce .. 8 0 810 
Swedish .. 210 215| Nova Scotia & Prince Edward's > 
28 215] Isle, spruce ... wo 8 0 
116 2 5/| U.S. piteh pine planks . eveee 111512 10 
Staves, per mille of oe 
510 8 ©| Memel, crown . - 199 0210 0 
5500 Brack 1580 0160 © 
510 8 ©| Odessa. crown 180 02 © 
Brack and mangoes es aces 5 0 6 0}! Dantzic, Stettin, 4 Haw Lat > 130 010 © 
American Timber— Canadian, standard pipe . 70 0 75 0 
Red pine for cunts and spars.. 410 5 0 Do, per 1200 pieces— 
ixed and building.... 310 4 ©) Canadian, puncheon........ 24 0 00 0 
Yellow pine, large 510 Bosnia, single barrel ........ 2610 27 0 
faney board ....... 5 0 Wainscot Logs, per 18ft. cube— 
Ganall...¢.0c0cese000 3 4 0) Riga, crown (Eng. & Dutch) 510 6 5 
Pitch pine .... ° 35 310 EE cc croc crcccesecees 56 5 0 
Do. for masts and “vars . 4 0 510) Memel, crown 415 55 
Elm, rock ... 410 6 0 Brack 315 45 
Quebec oak 610 7 © | Lathwood, per cubic Jathom— 
Ash 310 410 = Petersburg .. ° - 12018 © 
Birch, Que bee large ? 410 510) Riga, Dantzic, Memel, “ae. lol0 1110 
New Brunswick & © 3 0 310 Mahogany & Furniture Woods— 
Small averages .... 2100 30 Per superficial foot. s 4 d 
Masts, red = scese 410 5 ©| Mahogany, Honduras —_ av. 0 4 6) 
Oregon . 71010 10 exican, d ° 4 0 By 
Kawrie . 8 0W 0 Tabasco, do 0506 
Norway spars. 203406 Cuba, do. ........5 o6 00 
Indian teak . 1010 11 10 St. Domingo, do. ... 06089 
British Guiana, “greenheart | aaa. 2 8t. Domingo, curls ° ow 1 6 
Australian, ironbark.......... 6 0 710)| Cedar, Cuba 0 06 
Deals, &c., per Petersburg ennieses” Honduras, Mexican, ‘ke 0 06 
Archangel, Ist yellow Australian ......... 0304 
2nd do fencil ....... o204 
Petersburg, yellow. . Walnut, Italian . 0 40 5 
Wyburg, do... ~ a b Blac 0507 
Petersburg and Riga, white . 9 10 10 10 Canadian 0304 
Christiania, yellow and white 3 01410 Maple, bird's-ey 0407 
deals, best sorts .. 2 | Satinwood, St. Dom -07106 
Norway deals, other sc 8 51110) Per ton. 2a £5. 
Battens, all sorts 6 0 910) Satinwood, Bahama . 069 0 
— deals, mixed 5 017 0 Rosewood, Rio..... 1402 6 
: *s ; BD es des 12 O18 © 
Inferior and 4th . Tulip wood ......... - 6 020 © 
Battens 60s. i than deals. bra wood, B: -10 0128 © 
Finland deals, 3 3015 0 Puerto Cabello . 608 0 
+ 910 1110| Lignum Vite, C. st. - Domingo 609 6 
Hand- sawn deals seseeceee 710 8 ©| Ebony, Ceylon.. - 2 030 © 
Hand-sawn battens .. . - 70 8W ‘Africa | billet... -12 015 © 
Dantzig crown deck deals, per | Cocus wood, Cuba . ede - $080 
40ft. Bim. .......606.. 15112 | Boxwood, Turkey 6 020 6 
Brack do... .. 017 1 2] 
Per Petersburg. standard. adsnd 
Quebec, Ist bright — 24.10 | Lancewood spars, each, fresh.. 6 © 12 
2nd do. . M4 0+} Ordinary to fair .......+.+ 305 
SS 
‘ + 
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TuE Corporation of Exeter have decided to purchase the water- 
works of that city on the basis of payment of 8 per cent. on the 


capital of the water company. 
Eprps’s Cocoa.—GRATEFUL AND COMFORTING.— 


“By a thorough 


knowledge of the natural laws which govern the operations ‘of 
digestion and nutrition, and by a careful application of the fine 
ake AT"g of well-selected cocoa, Mr. Epps has provided our 


reakfast tables with a delicately flavoured beve 
save us many heavy doctors’ bills. It is by the ju 


e which may 
icious use of 


such articles of diet that a constitution may be —_ up 


until strong enough to resist every tendency to disease 


undreds 


of subtle maladies are floating around us ready to attack wherever 


there is a weak point. 


We may escape many a fatal shaft by 


keeping ourselves well fortified with pure blood and a properly 


nourised frame.”—Civil Service Gazette.—Sold only in 





labelled—James Epps and Co., Homeopathic Chemists, 
—{Apvr.] 
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SILVER MINING IN NEVADA. 


THE SUTRO TUNNEL. 
No. II. 

In our first article attention was directed to the dis- 
trict in the State of Nevada in which the Comstock lode 
occurs, and we gave a general outline of its geology, 
the mode of occurrence and structure of the rich silver- 
bearing vein, and the depth to which operations were 
carried in all the leading mines. We now propose to 
give some account of the Sutro tunnel, seesectod, designed, 
and fast approaching completion, for draining, venti- 
lating, and working the mines in this lode. e chief 
objects to be attained may be briefly stated in Mr. 
‘Adolph Sutro’s own words :— 

“ist. The improved ventilation of the mines resulting 
from the current of air which, entering the tunnel at its 
outer extremity, and passing through it and up into the 
mines, and out at their present shafts, will so cool and 
purify the heated, staguant atmosphere of the drifts and 
stopes, as to preserve the health of the miner and enable 
him to accomplish a greater amount of labour than would 
otherwise be possible. 

“nd. The drainage of the mines above the level of 
the tunnel, an object which is now accomplished by 
means of costly mining machinery and at great expense. 
On the connection,of the tunnel with a mine, the water 
in the latter would discharge itself without the interven- 
tion of machinery and without cost. 

“3rd. A largely increased economy in the working of 
the mines by taking the ore through the tunnel to the 
reduction works at its mouth, instead of raising the same 
to the surface and transporting it, often toa much greater 
distance, to the mills now established. 

“4th. Its value as an exploring work in cutting at 
considerable depths several mineral veins or lodes known 
to exist to the eastward of the Comstock, all of which 














a view of showing what was designed than for any other 
paren, and a drift, 6ft. by 7ft., in transverse section, had 

en extended under the intervening mountains, reaching 
a distance of 2530ft., on the 14th November, 1871. One 
of the chief objects sought to be attained by the con- 
struction of the tunnel, is to change almost wholly the 
mode of working the mines on the Comstock vein, by 
diverting the accumulated waters of the mines to the 
tunnel, which will prove a natural outlet, and render 
unnecessary the costly machinery now employed 
in keeping the mines free from water, as well as 
raising the ores wrought, to bank. The dimensions 
of the tania — which is to be nearly rectangular 
in cross section —are as follows, taking the out- 
side measurements:—Width at bottom 14ft., and at 
the top 13ft.; the height, 12ft.; the outside timbers 
being 10in. by 12in. It is divided into two compart- 
ments for lines of railway, the one to serve as an ingress 
and the other an egress. These compartments are each 
5ft. 6in. wide at the bottom, and 5ft. wide at the top, 
with a height in the clear of 7ft., and are divided by posts 
10in. square. Beneath is constructed the drain, eine 
a depth of 2ft. in the clear, its capacities being sufficient 
to carry off a volume of water 20ft. square—a quantity 
greatly in excess of what is likely to be encountered when 
connected with the various mines on the Comstock vein, 
which it is destined eventually to unwater. The massive 
timbers of the tunnel above referred to are covered at the 
top and sides with lagging or sheathing of 2in. planks, and 
are intended to be permanent. In some parts of the 


tunnel a different system of construction is adopted to | 
meet the special circumstances encountered, the arch | 


form being employed while in ground of a soft, friable, 
or clayey character, the arch is constructed of brick- 
work, and even masonry. 

In 1869 the work of running the tunnel commenced, 


| occasional interruptions from time to time retarding its 








The four shafts are of the same size, viz., 5ft. by 10ft. 
divided into two compartments, one 5ft. by 5ft., the 
other 4ft. 2in. by 5ft. One division is used for hoisting 
rock, which is raised by means of a large wrought iron 
tub, attached to a flat wire cable and operated upon by a 
steam engine at surface. The workmen also use this 
shaft. e other compartment is for pumps and air 
pipes. It also contains ladders, each 15ft. long, and resting 
on platforms 5ft. by 20in. The four shafts are all now 
onkk to the tunnel with which they are connected. 

From an interesting account of the tunnel and its pro- 
gress, we learn the following facts from the Gold Hill 
News: The men employed in driving the heading are 
skilled workmen, many of whom worked for years in the 
Hoosac Tunnel, Massachusetts. They are pushing the 
work forward with great energy, an extra stimulus being 
offered to the workmen in the way of extra pay for ad- 
vancement made over a specified number of feet during 
the month. The bonus thus distributed amongst the 
miners amounts to something like 1000 doliars monthly. 

e average number of men employed on each of the 
three hour shifts is twenty-four. 

The most effective agency which, within the past two 
or three years, has revolutionised and greatly expedited 
the advancement of the tunnel, is the Sailtfee machine, 
driven by two powerful air-compressing engines stationed 
at shaft No. 2, at present 10,487ft. from the heading of 
the tunnel. The drill carriage, 30ft. in length and ve 
substantially built, armed with six 12ft. Ingersoll 
| steel-pointed octagon ljin. drills, widening _ out 
2hin., is run up to the face of the heading, and set 
to work drilling holes to the depth of 8ft., each sepa- 
rate drill making 300 7in. strokes per minute, with a 
striking blow amounting to 1000 lb., oftentimes twisting 
' the drills out of shape or breaking them like pipe stems. 
| The din of this huge engine of war hammering away at 
| the face of the heading with tremendous blows is such as 
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have been, and at some points continue to be, worked for 
the precious metals; also in a geological point of view, 
in determining the depth at which precious ores will be 
found in our country in what may be considered true- 
fissure veins.” 

The importance of the tunnel as a national work being 


established, the Legislature of the State of Nevada, in | 


the year 1865, granted Mr. Adolph Sutro the right of 


way, and exclusive privilege to construct the same, and | 
the companies mining upon the lode entered into volun- | 


tary contracts to pay and contribute, after the completion 
of the tunnel, two dollars on every ton of ore extracted 
thereafter for all time to come, as a basis for an income 


to ensure the me capital for its construction. | 
‘ 


Beyond this, the Congress of the United States in the 
following year granted certain additional privileges and 
rights, wi a view of encouraging the undertaking, which 
will be noticed by and by. 


The mouth of the tunnel is situated in the valley bor- | 
dering on the Carson river—a stream which washes the | 


eastern base of the Washoe range of mountains, in which | 


the Comstock lode lies. At the mouth of the tunnel the 
company have laid out a town, the land, acquired by Act 
of Congress, amounting to 1280 acres originally, but 
increased by purchase in recent years to over 5000 acres. 
This land will be available, on the completion of the 
tunnel, by those mining companies whose mines will be 
entered through the tunnel, and who will require land 
for depositing the ore wrought from their respective 
claims, as ma | as for dwellings for the miners employed 
therein, and which will prove a source of revenue to the 
tunnel company. Magnificent water powers have been 
secured here by the company, who expect to realise 
largely on that part of their investment, by the removal 
of most of the mining and milling operations from the 
towns of Virginia and Gold Hill. 

The plan of the work includes a tunnel entrance, above 
referred to, at the town of Sutro, on the Carson river, 
and four shafts, which divide the work as follows :— 
From the entrance to shaft No. 1, 4915ft.; from shaft 
No. 1 to shaft No. 2, 4150ft.; from shaft No. 2 to shaft 
No. 3, 4480ft.; from shaft No. 3 to shaft No. 4, 4150ft.; 
from shaft No. 4 to the Comstock lode, 2450ft. In addition 
to these there is an air shaft 2252ft. from the mouth of 
the tunnel, and 500ft. deep. The total length of the 
tunnel, from its mouth at Sutro to the point of intersec- 
tion with the Comstock vein, will be 20,145ft. The 
relative positions of the several shafts appear in the 
accompanying section, and have the following depths :— 
No. 1 shaft, 523ft.; No. Q:shaft, 1041ft.; No. 3 shaft, 
1361ft.; and No. 4 shaft, 1486ft.. 

On the 19th October, 1869, ground was first broken at 
the mouth of the tunnel at Sutro, the necessary surveyin, 
being executed by Mr. Schussler, an eminent engineer o' 
San Francisco, and with an excellent transit instrument 
originally made for that city. In commencing operations, 
a length of 70ft. of the main tunnel was made, more with 





\ \ 
TOTAL LENCTH OF TUNNEL 29.145 reer 
LONGITUDINAL SECTION OF THE SUTRO TUNNEL 


rogress. Of late years, however, it has been pushed 
orward with remarkable vigour. The borings were 
carried on at first by hand labour, one holder and two 
strikers being employed at each drill. Two holes were 
drilled from 2ft. to 5ft. deep, according to the nature of 
the rock, into each of these a cartridge of dynamite, or 
“ giant powder,” was inserted. The cartridges were then 
exploded simultaneously by means of fuses and caps. 
This explosion made an opening of considerable size at 
the bottom of the drill hole, which was then filled with 
ordinary black powder, and that was fired off with a 
waterproof fuse, the men in each case retreating from 
200ft. to 300ft. distant from the heading until the explosion 
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took place. Now, however, rock-boring machinery is 
extensively employed, which will be presently described. 
In the execution of the tunnel through a distance of 
3455ft. from the entrance, which was reached on the 
30th November, 1872, the following varieties of rock 
was encountered :—For the first 650ft. from mouth of 
tunnel occurs a belt of conglomerate, consisting of 
boulders of trachyte cemented together with volcanic 
tufa. Next appears a formation of coarse trachyte, about 
530ft. wide, beyond which is a seam of red clay 35ft. in 
width. Following this is a belt of blue clay 150ft., suc- 
ceeded by porphyry or greenstone 175ft. wide, and of 
varying hardness. A narrow seam of trachyte is next 
met with, succeeded by propylite, which extends to a 
distance of 3000ft. from tunnel entrance, where trachyte 
was again struck. 


to render conversation impossible for a distance of a 
| quarter of a mile. The time occupied in drilling the 
holes, to the number of twelve, averages about six hours 
in hard rock. The harder the rock the faster the rate of 
| progress. A jet of water shot into the holes alongside 
| the drills dislodges and drives out the drill dust. The 
amount of giant powder consumed in twenty-four 
| hours ranges from 150 Ib. to 200 Ib. Great caution is 
required in regulating the blast, which is fired by elec- 
| tricity, as there is danger of knocking down two or three 
| setts of timbers if the charge is too heavy. The concus- 
sion from the blast is such as to knock a man’s hat off at 
a distance of half a mile from the heading. 
| Immediately after the firing of the blast the valves in 
| the compressors and reservoirs are opened and the 
vitiated air and powder driven out, about half an hour 
being required for the purpose. A long train of cars, to 
the number of twenty or more, drawn 3 mules, speedily 
arrives, when the work of removing the waste rock com- 
mences energetically. Half an hour is required in making 
| the trip from the heading to the mouth of the tunnel, the 
| waste rock stacked on the outside being used in forming 


«| the walls of an artificial lake. 


The tunnel itself is as straight as an arrow, and is a 
a signal triumph of engineering skill. As previously 
stated, it is 12ft. by 14ft. in width, with ample room for 
a double-car track the whole distance. For 1000ft. or 
| more from the entrance it is enlarged still more, and is 
provided with double-timbered alley ways. When the 
| ground passed through is found to be soft and treacherous, 
| the setts of timbers fairly touch each other, in other 
| places the rock is sufficiently hard to make the work of 
_timbering unnecessary. The incline of the tunnel or 
| gradient is 3in. in each 100ft., the present flow of water 
| averaging 130 miner’s inches. 
| _ The “miner’s inch” requires some explanation ; it 
| does not always represent a well-defined quantity of 
water. As generally understood, however, it means the 
| quantity of water that will escape from a flume or a 
| reservoir through an aperture lin. square under a pres- 
| sure or head of six inches. 
| This amount is a little less than 95 cubic feet per hour, 
' or 2274 cubic feet per day, equivalent to 17,032 gallons. 
The cause of the miner’s inch differing in various reser- 
voirs is due to the element of pressure or head. If the 
water in the reservoir, or the receptacle containing it, is 
20in. deep, and the aperture is 6in. below the surface, the 
quantity of water given off will be an exact “miner’s 
inch” as stated above. If, however, the aperture is 
nearer to or further from or below the surface than 6in., 
the quantities discharged is respectively less or more than 
the above amount, supposing of course the size of the 
aperture to remain the same. 

The annexed illustration, a transverse section, shows 
the construction of car tracks and drain to carry off the 
water, the dotted lines indicating the preliminary tunnel, 
cars, temporary rails and drain. 
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The cars will have 2 capacity of five tons, and will be | 
ropelled either by means of a wire rope, set in motion 
y a stationary engine at the mouth of the tunnel, or by 

small ‘locomotives, two of which have long since been 
constructed for this purpose. As the tunnel will, when 
completed, be the drain of a length of nearly five miles 
of mountains, it will be certain to collect a great amount 
of water, and in estimating the amount the engineers 
thought that the Comstock vein itself, offered the best 
criterion in forming an opinion. The quantity provided 
for at the shafts is the largest amount pumped from any 
one mine on that vein—namely, 20,000 gallons per hour. 
This is the capacity of the pumps at very moderate rate 
of speed, and it can be ned ae. by 50 per cent. In the 
estimates prepared, however, it is not thought that the 
volume of water to be dealt with will ever exceed 720,000 
gallons per day. Some careful observations, made in the 
year 1872, of the amount of water pumped from the four 
shafts, give some interesting data; selecting the month 
ef December in that year, it appears the quantity of 
water, in gallons, was as follows from the respective 
shafts :—No. 1 gave 3,336,000 gallons; No. 2 gave 
2,108,000 gallons ; No. 3 gave 4,700,000 gallons ; No. 4 
gave 1,844,000, equivalent to an average of 387,000 
gallons per day. 

With this digression it will be convenient to follow 
the present condition of the enterprise, remarking in 
passing that with the completion of the tunnel pumping 
arrangements at the shafts above referred to will cease. 
Reports, dated 29th August last, say that the face of the 
tunnel at that date had reached a point 300ft. west of 
shaft No. 4; or, 18,011ft. from mouth of the tunnel. The 
combination shaft of the Savage-Chollar-Norcross Com- 

any is distant 642ft. beyond this point east of a direct 
fine north and south, and 18,439ft. from mouth of tunnel, 
so that there is yet 428ft. to run before this point is 
reached, and 1909ft. before the Comstock vein is inter- 
sected. The flow of water at the heading at that date 
was 73in., the temperature of the water at the same 

int was 94 deg., and at the mouth of the tunnel 77 deg. 
Fahrenheit. The temperature of the air at the heading 
was 97 deg., and it was pure, the miners having no difii- 
culty in working. The compressed air for driving the 
drills in the face and ventilating the tunnel was brought 
from shaft No. 2, a distance of 10,487ft. 

At the present rate of working an average of 2000 car 
loads of rock, weighing two tons each, is removed monthly. 
To utilise the great water power available, the Sutro 
Company have recently completed a drain tunnel 1100ft. 
in length east of the machine shop at the mouth of the 
tunnel, and a shaft 60ft. in depth to the level of the 
tunnel. The design of this drain tunnel is to create a 
fall of 60ft. for the water to obtain power sufficient to 
run the entire machinery of the machine shop without 
the cost of steam. The water from the tunnel will be 
turned downward through this shaft, at the bottom of 
which one of Leffel’s 13+in. turbine water wheels will be 
placed, capable of making 700 revolutions per minute, 
furnishing an equivalent of 50 horse-power. The water 
after passing through the drain will then be used for 
irrigating purposes by the farmers along the banks of the 
Carson river. The total staff of the tunnel company 
including foremen, clerks, miners and other servants, 
numbers 82, of whom 60 are engaged directly or indi- 
rectly at the heading or face of tunnel. 








THE PARIS EXHIBITION. 
No. VII. 

THE preparative measures of the Exhibition have 
entered on their last phase. A full report by the 
Commissaire-General M. Krantz, and a warm eulogium 
of that gentleman and the whole staff, coupled with 
,0sitive assertions respecting the state of the undertaking, 
ave reassured the doubters, and proved, as has generally 
been from the first asserted, that there was nothing 
in the world likely to prevent the Exhibition opening its 
doors on the day fixed but political events or the fear of 
them. The whole of the industrial galleries are finished 
and in the hands of the various commissions. M. Krantz 
says that the foreign contributions will far surpass any 
yet seen, and that the commissions and exhibitors gene- 
rally have become fully aware of the fact that it is not 
quantity but special quality that characterise the contri- 
butions ; and that the effective mode of exhibition in 
collective groups is generally recognised. 





It appears that there will be very few abstentions. 
Russia has sent over an architect whose design for a | 
facade has earned him a reward from the Imperial | 
Academy of St. Petersburg, and he has made a contract | 
for the erection and fitting of a Russian building. Turkey | 
and Brazil are both at present absent, but in each case | 
attempts are being made to form syndicates, with the | 
sanction of the Government, but drawing the funds from 
private sources. Germany is the only other absentee. 

On the first day of January M. Berger, the director 
of the foreign side, removed his office, and that of 
his staff, to the building prepared for them in the | 
Champ de Mars, and the manutention—or, as it is | 
called on the present occasion, the agence—entered | 
upon its duties, and held itself at the disposition of | 
exhibitors, French and foreign. Four months’ hard work | 
is doubtless to be done ; and that it will be done, and 
well done, we have no doubt. The labour required to 
fill with machinery, with provision for the transmission 
of the necessary power, two galleries, each about 
2080ft. in length and 115ft. wide, to say nothing of the 
supplemental galleries and the special annexes belonging 
to France, England, and probably other nations, wil 
alone be enormous. The machinery court in the 1867 
Exhibition, with its raised iron causeway, had a remark- 
able effect in the central portion, where it was straight— 
for although generally called eiliptical, there was nothing 
elliptical about it, it consisted of a short, straight cen- 
tral portion, with two semicircular ends, But, unfortu- 
nately, the British section all lay in the curved part, 
where the effects were terribly interfered with. On the 
present occasion, the whole being straight and uninter- 








rupted, every commission will be placed in precisely | gradually from the orchestra, of which the supporting 


| similar conditions, and it is to be hoped that the British 


contributions will not only be of the highest class, but 
set off to the best advantage. 

With respect to the other industrial galleries, we may 
mention that the French committees of installation in 
the several groups have been hard at work, and most of 
them have settled the plans of the cases and other means 
of exhibition. Some of them were hindered by the 
timidity or coolness of exhibitors, but the disturbing causes 
are now removed, and the effect of the relief is evident. 
The Minister of Commerce, M. Tisserenc de Bort, who 
has taken great interest in the Exhibition, has been con- 
gratulated by his friends. Six months ago he quitted 
office, having had all the weight of the Exhibition on his 
shoulders ; now he returns to power, and finds the con- 
summation of his efforts, and there is no doubt that it will 
have all the aid that he can possibly give it. 

It is scarcely credible that any person having posses- 
sion of his senses should object to the magnificent vistas 
of the new building, and sed the curves of that of 
1867, but so it is. One writer in question says he would 
rather be lost in a labyrinth than bored in a rectangle, or 
something to that effect. The same journalist believes 
that four first-class restaurants, five of a more modest 
character, and sixteen buffets and beer-houses will be 
quite insufficient to supply the demands of visitors. 

It will be satisfactory to give here a positive statement 
of the condition of the Exhibition building on the Champ 
de Mars a few days since. We will take the French, or 
left-hand side entering from the quay. To the extreme 
left outside of the building is a promenade 16ft. wide, 
covered with a marquise. This is quite finished and 
painted. Next is a gallery 40ft. wide, intended for 
machinery not shown in motion. This is quite finished 
and glazed, but not painted. The third is the grand 
machinery in motion gallery, 114ft. wide and 78ft. high. 
This is finished and glazed, the ironwork is painted, the 
plaster division walls alone having to be painted. Here 
two lines of rail are being laid down, and will be finished 
in a day or two. Im this gallery is a subway, in 
which air and water mains are now being laid. The 
supports for the driving shafts and pulleys are in place. 
Next come the three galleries for raw materials, fur- 
niture, textiles, &c., each 82ft. wide, with two passages 
each 16ft. wide between them. These have been com- 
pletely finished for some time, the woodwork of the 
groups is being constructed, and the half-glazed roofs of 
the galleries and all glass roofs of the passages are having 
linen blinds stretched. As on the outside of the building 
there is a promenade protected by a marquise, so there is 
also a like promenade on the side of the enclosed garden. 
This latter is 48ft. wide, and has a marquise of 16ft. 
These also are finished. 

Each of the above-named galleries and passages it 
must be remembered, runs the whole length of the build- 
ing, ending in the grand vestibules which occupy the 
front and the back. The length of each gallery and 
passage is 2080ft. The corresponding galleries on the 
right-hand side, the foreign side, are in about the same 
state as those we have described. 

The fine art salons in the central garden were all 
finished, as regards walls and roofs, in September, and 
plastering and flooring have since been effected. 

There is now nothing whatever to be done which will 
interfere with the arrangement of industrial portions, the 
decoration will go on side by side with the installation. 

There is a good deal of work to be done in the garden, 
but it has no connection with the industrial or art 
galleries, but consists in grand arches and vertibules 
to the latter, the special building for the Exhibition of 
the City of Paris, which is in the middle, and the laying- 
out of the garden ; but there is ample time for all. 

Speaking of the garden reminds us of an offer which 
has been made by M. Linden, of Brussels, on the part of 
the Horticultural Society of Belgium, to form a grand 
mass of the rarest flowers beneath the centre dome of the 
front vestibule, opposite the main door facing the river. 
M. Linden is one of the first botanists and horticul- 
turalists in Europe, and, like Dr. Hooker, has ravaged the 
forests of the south for botanical rarities ; he was, 

yerhaps still is, director of one of the gardens of Brussels, 

Whe offer has been accepted. The vestibule is about 83ft. 
wide, so there is space for a superb mass of flowers 
without interfering in any way with the circulation. It 
is to be hoped that the flowers will not be too soon 
destroyed by dust. 

Our readers will remember that the front and back of 
the building have magnificent vestibules, each occupying 
the entire width of the plot covered ; these, it appears, 
will be treated strictly as vestibules, that is to say, they 
will not be devoted to any classes or groups of objects, 
but will be decorated in the most splendid manner 
possible, with Gobelin and other tapestry, textiles of the 
choicest kind, and beautiful objects of all sorts from the 
public museums and State manufactories, as well as the 
productions of private exhibitors, amongst which Sevres 
and other china will, doubtless, be conspicuous. 

Treated in this manner, these two galleries, each 
upwards of 1000ft. in length, and about 80ft. wide, 
of great height, and having clerestory windows on both 
sides and throughout their entire length, will form two 
of the noblest vestibules ever seen, their effect being 
enormously enhanced by the fact that from each of them 
there will be an uninterrupted view down the whole of 
the machinery and industrial galleries, the vistas of 
which are only curtailed to the eye by their own great 
length. The glazing of the clerestory windows, in 
geometrical patterns in tinted glass, is expected to pro- 
duce a fine effect. The idea seems to us a very happy one. 

The works are going on everywhere with great activity, 
and we are now enabled to give some further particulars 
respecting the grand Palais des Fétes. The salle itself 
is about fifty metres in diameter, and thirty-two metres 
high. The auditorium will contain upwards of 6000 
spectators. The internal arrangement is different to 
that first announced. First, is a grand parterre rising 








brickwork is nearly finished. At the back of the upper 
portion of the parterre will be a range of small boxes— 
baignotres as they are called, commonly in French—in 
which visitors see well but are scarcely themselves visible. 
Over these latter peep-holes will be the grand tier of un- 
covered boxes, forming the baleony circle, and above and 
behind these again an enormous gallery, which will hold 
about as many persons as all the rest of the sadle together. 
The stage is thirty metres wide, and will accommodate 
400 musicians; but provision is made for its exten- 
sion as far as the second row of fauteuwils de parterre, 
which would then hold 1200 vocal and instrumental 
musicians. At the back of the stage is the great organ, 
of which we have before spoken, twelve metres high. 
The building is pierced with nine large bay windows, filled 
with stained glass, and 4000 gas jets are arranged for its 
illumination, provided it is not determined to adopt the 
electric light, which has gained immensely in public 
estimation since its exhibition on a large scale in the 
Palais de l Industrie, where the success has been most 
decided. 

Amongst the curiosities of construction in this gigantic 
undertaking may be mentioned the retaining wall 
behind the great Salle des Fétes. In order to prevent all 
danger to and from the weight of the butt of the hill 
and the avenue of the Trocadéro, tltis wall is five metres 
in thickness, and regularly buttressed. 

M. Krantz has just completed a report on the works, 
from which we extract the following:—The venetian 
masts for the Champ de Mars cost 30,000f. ; the painting 
of the grand salle of the Palais des Fétes, 130,000f. ; 
spun silk hangings, 18,000f.; plaster casts for decoration 
of the building, 13,500f. ; the tanks for the marine aqua- 
rium (this is the first time the word marine has been 
used in connection with the aquarium), 60,000f. ; plaster 
casts of statuary for the decoration of the cascade, 
6000f. On the esplanade of the Invalides arrangements 
are being made for the exhibition of live cattle. 

A brochure has been issued principally for the benefit 
of foreigners, defining in a fuller manner than has pre- 
viously been the case the exact plan of the retrospective 
collection to be installed in the galleries of the Trocadéro. 
The anthropological section, composed of characteristic 
types, mw students can only find generally, by visiting 
public and private museums and collections in various 
parts of the world, is intended to assist the scientific 
study of mankind, to show the most characteristic types 
of humanity, and, lastly, to interest the general public in 
the subject. The division will be in four groups—(1) Com- 
parativeanatomy, includingskulls, bones,and preparations; 
(2) models and pictures of general types; (3) external 
physical characteristics in detail, hair, eyes, &c., and par- 
ticularly observations on the colour of the skin not 
exposed to the sun ; (4) instruments and processes of 
research on travel or in the laboratory, with arrangements, 
if found necessary, for their exposition in the galleries. 
The ethnographical portion is divided into that of France 
and her dependencies, and that of other countries of 
Europe. France will contribute interesting examples from 
Auvergne, Brittany, the Basque and other provinces, and 
Great Britain is requested to give illustrations of Anglo- 
Saxon, Norman, Scotch, and [rish. India would be an 
interesting field, but the East is not included in the 
scheme. Ethnography out of Europe is attached to the 
section of art history. This reminds us that Mariette 
Bey, the famous Egyptologist, has been commissioned to 

wrepare a collection of illustrations of the ancient art of 
eat on a very extensive scale. The ancient Egyptian 
temple in the park of the Exhibition, it will be remem- 
bered, was one of the most attractive objects there. The 
division of demography and medical geography includes 
coloured statistical maps and charts, and models illustra- 
tiveof the movements of populations andthe public health. 

Dr. Broca is making a collection of the publications of 
anthropological and ethnological societies in various 
countries, together with documents relating to their 
history and operations, for the Exhibition. 

As will have been gathered from the illustrations that 
we have already published, there.is one gadlerie or line 
of buildings running parallel with the outside of each of 
the machinery galleries or halls, as will be seen by 
transverse section on page 369 of our last volume. These 
are to be devoted to food preparations, agricultural pro- 
duce, and other goods of the same character, or having 
some connection with agriculture ; and at page 22 we 
illustrate the roof covering these departments, together 
with the roof covering the footway or promenade and 
refreshment space, and the columns supporting the 
latter and one end of the principals of the former. A 
little more than the half of the food hall principal is 
seen, the end by which it is connected to the machinery 
hall piers being shown by the detail in the left-hand 
corner of the page. The dimensions of the various 
parts will be found marked on all the principal parts, and 
the sections explain the whole structure. The section 
LJ, a vertical section through the top of the column and 
gutter, shows the way in which the water is carried off. 
The space between the columns is filled in with thin 
brickwork built upon the coping, shown in plan on 
section E F of column, the coping being the upper_part 
of a dwarf iron wall, the top of which is level with the 
upper member of the horizontal moulding round the 
foot of the column. 





ENGINES OF THE CITY OF NEW YORK, 

WE complete our illustrations of these fine engines by the 
elevation, partly in section, which will be found on page 26. 
The arrangement of the starting and reversing gear is clearly 
shown. A small vertical inverted engine is bolted to the star- 
board middle frame. It drives an endless screw which takes 
into a worm-wheel. A disc crank on this works a lever, which 
actuates the link motion, The expansion link and_hand- 
wheel for working it are also shown, as are the handles for 
opening the drain-cocks, &c, We have so fully described and 
illustrated these engines that we have nothing to add, save 
the expression of our sense of the courtesy with which the 
makers placed their drawings at our disposal, 
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RAILWAY MATTERS. 


THe London and North-Western and Furness Railway com- 
sanies are conjointly applying for powers to lease the line of the 
Whitehaven, Cleator, and Egremont Railway Company. 

Messrs. CHUBB AND Son have just made for a colonial railway 
several hundred small padlocks, with a separate key to each, so 
that no one key will open any lock but its own, but a master key 
is provided that will open all the locks. 

THe Malmesbury Railway has been opened for traffic. It is 
about six and a-half miles in length, and of single narrow gauge. 
The promoters were unable to complete the railway, and the 
Great Western Company subscribed the necessary capital, so 
that the undertakiug now forms a portion of that company’s 
system. 

oT HE piers of the new railway bridge over the river Hudson at 
Poughkeepsie are, it is said, to extend 112ft. beneath the sur- 
face of the river. All of them will be sunk to a depth greater 
than that of any bridge piers in the world. Their height above 
the water is to be 130ft., and the depth of the truss is to be 60ft., 
so that the railroad track will be 190ft. above the water line. 

Tue Furness Railway Company are about to construct a rail- 
way from their main line at Plumpton Junction to Bardsea, on 
the shores of Morecombe Bay. This is a village which is a great 
attraction to those who seek for a pleasant seaside resort. The 
new line will form a section of a proposed new line of railway 
from Ulverston to Barrow-in-Furness. ‘The same company also 
intend to develope Seascale, on the Cumberland coast, into a 
watering place. 

A CORRESPONDENT of a Kurrachee paper hears ‘‘that Govern- 
ment contemplate having a survey made for a railway line 
between Hydrabad and Deesa, and that several engineer officers 
are already at Hydrabad making preparations to go on with the 
work, Now that affairs on the frontier are unsettled, and in the 
event of a war at any future time in that direction, the advan- 
tages of the projected railway to join the B. B. and C, I. to the 
Indus Valley line are obvious. It will besides be of great public 
utility in other respects.” 

A BILL authorising the construction of the Sonora Mexico Rail- 
road is now before the Mexican Congress, with every prospect of 
passing without opposition. It is said that nothing is lacking to 
assure the early construction of the road except the recognition 
of the Diaz Government by the authorities at Washington. 
company of eastern capitalists have the money ready, so we are 
told, to build and equip the road from Guaymas on the Gulf of 
California, to a point in Arizona, there to connect with the 
Southern Pacific, and the Texas Pacific railroads. Guaymas, the 
natural terminal port, is large, safe, and perfectly healthy at all 
seasons. The line of the proposed road runs through a continuous 
valley ; the ground is hard and dry ; not a tunnel will be required, 
and only one bridge—across the Sonora river at Hermosillo—the 
Beautiful City. From there to Arizona isthe granary of the 
State of Sonora, and the rich copper mines in the northern part 
of the State can, it is said, furnish large ore freights, and be 
relied upon for the heavy incidental business. 

THERE seems to be a good prospect of considerable railway 
extension being commenced at an early date in the colony of 
Western Australia. As yet the only volley open for traffic is 
the Geraldton and Northampton line. The Slhoulint lines have 
during the last few years been projected and surveyed by Mr. 
Thomas H. J. Browne, C.E., of Perth, the capital of the colony:— 
(1) A railway from the port of Freemantle to the eastern 
districts of the colony, divided into three sections as follows : 
The Swan Valley Railway, from Freemantle through Perth to 
Guildford, at the head of the Swan Navigation, a distance of 
eighteen miles ; the Helena Valley Railway, from Guildford, in 
continuation of the Swan Valley line at York, a distance of 
forty-nine miles ; the Avon Valley Railway, forming a north and 
south junction with the Helena Valley line at York, placing the 
important towns of York, Beverley, Northam, Newcastle, and 
Toodyay, in communication with each other, and by the Helena 
Valley line with Perth, the capital, and Freemantle the chief 
seaport of the colony; this line would be fifty miles long. 
(2) A railway from the southern seaport of the colony, Bunbury, 
the port of call for whalers, and the output for the chief of the 
timber trade of the colony to the large agricultural districts of 
Dardanup, and the jurrah timber forests at the foot of the hills 
enclosing the valley of the Ferguson River, twenty miles long. 
(3) A railway from the northern seaport of Geraldton to the 
Greenhough Flats, the great grain producing districts of the 
colony ; length, eighteen miles. It is intended that these rail- 
ways shall be made as single lines of 3ft. Gin. gauge, laid with 
30 tb. rails of Vignoles type, on split slab jurrah sleepers, the 
rails fished at the joints, and secured by dog spikes to the 
sleeper in the usual way. In no country of Australasia can rail- 
ways he made more cheaply than in Western Australia, and the 
lines above named can not only be made cheaply but quickly, 
»wing to very favourable local conditions. Mr. Browne, long 
resident at Perth, has spent several years in maturing plans anc 
estimates for these various works, and his proposals are thoroughly 
approved by the most influential persons in the colony, as being 
well suited to the wants of the locality. The estimated cost of 
all these lines is under £3000 per mile, and if they are carried 
out as intended, even the most moderate traffic returns would 
yield a dividend. 

In the midst of the vast traffic passing over the Great Western 
Railway upon the section of the line between Paddington and 
Westbourne Junction, a work of considerable magnitude, and 
necessitating the employment of much engineering skill, is being 
carried out with the view of insuring the safety of the public and 
avoiding the dangers of the level crossing at present used by the 
trains running in and out of the termini at Paddington and 
Bishop’s-road. Since the extension of the Metropolitan system 
to Hammersmith, by what is known as the Hammersmith and 
City Line, the trains on that and the Great Western have crossed 
at points situated between the Ranelagh and Westbourne 
bridges, near the entrance to the goods station, in the busiest part 
of the yard. The danger and inconvenience of this level crossing 
have been apparent to the directors of the Great Western for 
some little time, and a solution of the difficulty has at last been 
arrived at by the construction of a sunken way between West- 
bourne-junction and the Royal Oak station for the use of the 
Hammersmith and City trains, and a re-arrangement of the main 
up and down lines of the Great Western between Paddington and 
Westbourne. Commencing at a spot opposite the west end of 
the locomotive sheds, the sunken way dips with an incline of 1 
in 60 to a depth of 17ft. at its lowest part, extending for a distance 
of about half a mile to near the Royal Oak station. There will 
be two lines of rails up and down, while the retaining walls are 
made of concrete ; and as the drainage is much below the sewage 
system, it will have to be pumped from the lower point of the 
way by means of a steam engine. At an incline of 1 in 60, the 
new road will rise into the Royal Oak station, whence the 
Metropolitan trains will pass on to Bishop’s-road. A clear route 
having thus been provided for the Hammersmith and City trains, 
space had to be provided and arrangements made for the Great 

estern traffic crossing the latter. This is being accomplished 
by demolishing the carriage sheds on the south of the railway, 
taking in the room thus gained, and by clearing a route by the 
side of the present Royal Oak station. On leaving Paddington 
the Great Western main line trains will pass on the south of the 
Royal Oak station along the yard to a point about the middle of 
the sunken way, where the lines of rail will be carried over the 
Hammersmith and City Railway upon strong iron girders, join- 
ing the main near the east end of the locomotive dept. The 
contractors are Messrs. Williams, Son, and Wallington, of 
Shepherd’s-bush, and it is hoped that the works may be ready 
for use within the next three months, 





NOTES AND MEMORANDA. 

Tr is stated that 9000ft. per minute, measured on the rim, is a 
safe rule for speeding circular saws. 

Prizes are offered by the city of Munich for a design fora 
monument to Liebig. ‘The first is £100, the second £75. Models, 
which should not exceed, with pedestal, 3ft. in height, will be 
transported to Munich free by the Commission, and must be sub- 
mitted between June 1st and 15th next. 

In Cincinnati oak blocks have been substituted for pine in 
laying wooden pavements. They are laid upon beds of clean 
gravel, and are found to be more enduring and less expensive in 
the long run than pine blocks set upon boards, which retain 
moisture and cause the under end of the blocks to rot. 

Mr. Tuomas A. Epison, the inventor of the telephonograph, 
which we described last week, informs us that he has constructed 
a new and larger machine, which not merely speaks with all the 
clearness which we predicted would be obtained, but loud enough 
to be audible at a distance of 175ft. 

Cuar.es Pagst, an Italian chemist, has recently discovered a 
new mode of tanning, which is stated by the Journal d’ Hygiene 
to be much superior in its results, as well as more expeditious, 
than any mode in which tan bark is used. It consists in mace- 
rating the skins in a bath of perchloride of iron and sea salt dis- 
solved in water. The operation lasts for from four to six months. 
The perchloride is a powerful disinfectant, and is said to render 
the industry much mere healthy than it now is. 

In the almost unique factory for the production of aluminium 
metal, in Salindres, near Alais, the mineral Bauxite is heated 
with soda in a reverberatory furnace, the resulting aluminate ‘of 
soda is extracted by means of water and alumina, precipitated b 
astream of carbonic acid; this is then formed into balls, with 
salt and coal and heated to a white heat in vertical retorts during 
the introduction of chlorine gas. The double chloride of soda 
and alumina, which distills over is fused with the addition of 35 
per cent. of sodium and 40 per cent. of cryolite as a Sux, and the 
metal which settles at the bottom of the crucible is poured into 
moulds. ‘The cost of producing 1 kg. of aluminium is stated 
to be 80f.; while the selling price is 1008. 


Tue coal production of the world would appear to have 
increased to a surprising extent during the last thirty years. In 
1845, Great Britain extracted 31,500,000 tons ; in 1874, she raised 
125,043,300. Belgium extracted 4,960,077 tons in 1845, and 
14,669,000 tons in 1874. The production of the United States in 
1845 was 4,400,000 tons ; in 1874, it had grown to 42,423,900 
tons. France produced 4,141,617 tons in 1845, and 16,949,000 
tons in 1874. Prussia extracted 3,500,000 tons in 1845, and 
41,754,600 tons in 1874. Finally, Austria and Hungary produced 
709,706, in 1845, and 12,810,900 tons in 1874. The combined 
production of the six countries will be seen to have risen from 
49,211,400 tons in 1845, to 253,650,700 tons in 1874. 


In a report which has been prepared by Dr. Hector some 
interesting information is given regarding the coal seams of 
Otago, New Zealand. The Green Island district is estimated to 
have an area of eight square miles, containing coal of workable 
quality, and the Kaitangata coal-field is believed to extend over 
forty square miles. It is calculated that, by working 6ft. only 
from the centre of the Green Island seam, the available yield will 


be 20,000,000 tons, and this will leave 46,500,000 tons still 
unworked. There are six coal mines in operation. The average 


amount of coal won per day per man in the Green Island district 
is the least of any of the working collieries in New Zealand, and 
the cost of getting the same is higher here than at any other 
mine. Of the Kaitangata mine Dr. Hector reports :—‘‘ This is 
the third mine which has been opened in this important coal-field, 
which extends over forty square miles, and is estimated to con- 
tain 100,000,000 tons of coal.” 


THE new American Museum of Natural History, the corner 
stone of which was laid by ex-President Grant in 1874, was for- 
mally opened recently by President Hayes. The ceremonies 
poise 1h in addresses # the President of the Board of Trustees, 
the President of the Association for the Advancement of Science, 
and others. It is not generally known, observes the Scientific 
American, that the fine structure now open, and which is located 
at 77th street and Eighth avenue, in this city, is but a small por- 
tion—one eighteenth—of the colossal edifice ultimately to be 
erected. Four entire city blocks have been purchased and set 
apart for the building, which will be 850ft. wide and 650ft. long, 
surmounted by a dome 120ft. in diameter. The structure now 
finished contains the various collections of objects of natural 
history hitherto kept in the Arsenal in Central Park, besides a 
large number of new and rare specimens lately added. It is of 
brick, trimmed with granite, and is 70ft. wide and 200ft. long. 
There are four exhibition storeys, and the entire structure is built 
of iron, concrete, and other fireproof material. 


AT a recent meeting of the Royal Society a paper was read by 
by Dr. A. Smith, ‘‘On the Examination of Air,” in which he 
showed that the usually employed method of passing air through 
water to collect the gases is inefficient ; and his plan isto shake 
up the contents of successive bottles of the air to be examined in 
the same water. The process is tedious, and is attended with 
difficulties. ‘Those to whom the examination of air is of interest 
will find details and a number of tables in Dr. Smith’s paper. 
Professor Young communicated a paper, in which he described a 
discovery. If the bulb of an ordinary thermometer be coated 
chemically with silver and then electrically with a metallic 
deposit, the mercury will traverse some portion of the scale, and 
finally take up a definite position independently of temperature. 
To this phenomenon is given the name “ Electrostriction.” Of 
the metals hitherto worked with copper, silver, iron, and nickel 
constrict the bulb; zinc and cadmium distend it. Tables of the 
results in each case were given. 

IN a recent lecture on the spheroidal state of liquids, Professor 
Barratt said :—To Mr. Stoney, is unquestionably, due the great 
honour of having been the first fully to explain the true theory 
of the radiometer. It was in the course of these investigations 
that Mr. Stoney has quite recently been led to show that the 
force which is so active in the high rarefaction (that is necessary 
for the effective rotation of the radiometer) is also present at 
ordinary atmospheric tensions. Now it is this force which forms 
the new explanation of the entire phenomenon of the spheroidal 
state. Professor Barratt proposed to call it ‘‘Stoney’s force.” 
In order to understand the action that occurs it must be recol- 
lected that, according to calculation, the number of molecules of 
air that at ordinary pressure occupies the space of a pin’s head is 
1,000,000,000,000,000,000 ; when the radiometer globe is exhausted 
of these molecules of air as far as we can do it by mechanical 
means, there are still some few millions remaining, and these are 
in constant motion. Heat makes them move more rapidly, cold 
more slowly. If we have two surfaces very near each other, one 
surface hot and the other cold, from the hot surface the mole- 
cules will he thrown off with greater rapidity than they reached 
it ; and if the cold surface be near enough, they will bombard” 
it. Hence there will be a tendency in the hot and cold surfaces 
to retreat from one another, and when with one of these, as in 
the radiometer, this is possible, it ensues. This force would 
obviously disappear (1) if the residual molecules could be wholly 
removed or so ath in number that their action would be 
insensible, or (2) if the surfaces were so far apart that the 
augmented molecular activity had expended itself before reaching 
the cool surface. Applying the same kind of reasoning to the 
spherical state of liquids we can see that it is only at relatively 
short distances from the metal the interaction will occur. / 
number of experiments were in conclusion shown, some with 
fluids from which there could be no vapour, such as the old 
theory requires, and others with fluids in which the difference in 
temperature was slight. 





MISCELLANEA. 

THe Government of West Australia have offered a bonus of 
£2000 for the construction of a floating dock similar to that at 
Bermuda, but built of wood instead of iron. 

Aw additional number of hands have been entered at the 
Chatham Dockyard for employment upon the various vessels in 
hand, and all the departments show increased activity. 

Ir is stated that the Khedive has granted to a Dutch company 
the right of draining Lake Mareotis, and utilizing the land re- 
claimed. Its area is about 75,000 acres, and the company has 
bound itself to hand over to the Viceroy a certain proportion of 
the crops raised. 

Tue Government of South Australia being anxious to secure 
the services of a competent engineer to undertake the duties of 
water engineer for that colony, they advertised the appointment. 
The applications were referred to the president of the Institution 
of Civil Engineers and to Mr. Homersham, C.E., the consulting 
engineer in this country to the South Australian Government. 
The appointment was offered to Mr. Charles H. Beloe, M. Inst. 
C.E., but that gentleman’s engagements prevent him from accept- 
ing the honourable position. 

Caprain Saxpy writes to the Zimes:—“<In the Times of 
October 10th last, [was kindly permitted to call attention te coming 
high tides in the Thames. 1t appears that even yet the authori- 
ties are taking no extensive systematic precautions against these 
misfortunes, in which poor families of hardworking people are 
the greatest sufferers. May I be allowed in their behalf to 
appeal to the humanity of those whose duty it is to protect the 
low-lying districts from distressing floods, and to acquaint them 
that as the coming full tide of the 21st inst., and all subsequent 
ones, are particularised in the almanac which I have now pub- 
lished, any omission of due precautions will be little less than 
criminal.” 

On Saturday the 5th there was launched from the shipbuilding 
works of Messrs. Oswald, Mordaunt, and Co., Woolston, near 
Southampton, a finely modelled steamer. She is classed 100 A 
at Lloyd’s, and is of the tollowing dimensions :—Length regis- 
tered, 231ft. Gin.; breadth registered, 28ft.; depth registered, 
18ft. llin.; gross tonnage, 993 tons; the net tonnage being the 
same. This vessel is schooner rigged, and has been built to the 
order of Messrs. John Glynn and Son, Liverpool. She is neatly 
fitted with every accommodation and comfort for officers and 
crew, and the few passengers she may carry. The engines, also 
by Messrs. Oswald and Co., are direct acting, compound and 
surface condensing, of 130 nominal horse-power, and of the follow- 
ing dimensions :—Cylinders, high, 28in. diameter; low, 5éin. 
diameter ; length of stroke, 3ft.; working at a pressure of 80 Ib. 
per square inch ; diameter of propeller, 14ft. 

A FEATURE of the Massachusetts census of manufactures for 
1875, deserving especial notice, is the illustration of the effect of 
labour saving machinery on the production of some of the leading 
staples. We, the Polytechnic Review, find that, with 24,351 hands 
employed in 1865, there was produced 175,875,000 yards of goods, 
aratio of 7355 yards to each employé. In 1875 there was pro- 
duced 874,780,000 yards by 60,176 employés, or about 11,213 
yards to each hand. This shows that with an increase of little 
over 149 per cent. during the ten years, in the number of hands 
seabased, the quantity of cloth produced was increased nearly 
392 per cent. Woollen goods also make a very striking exhibit. 
For 1865 the production, is placed at 46,008,141 yards, and the 
number of employés 18,753. For 1875 the production is 
90,208,280 yards, and 19,036 employés, showing an increase of 
964 per cent. in production to 14 per cent. in the number of 
employés. The number of pairs of boots and shoes made in 
1865 was 31,870,581, and the number of employés 52,821, and in 
1875, 59,762,866 pairs with 48,090 employés. 

Mr. Icety, the Inspector of Machinery at Portsmouth, has-re- 
ceived instructions from the Admiralty to conduct a series of ex- 
periments on board the new steel despatch vessel the Iris, for the 
purpose of determining the best form of screw propeller for the 
sister ship, the Mercury, under construction at Pembroke. The 
first trial will be made under precisely the same conditions as the 
trial recently conducted by Messrs. Maudslay, with the object of 
seeing whether the same power can be developed by the engines 
after having been opened up. Subsequent trials will be made 
with the ship going at fifteen, twelve, and even as low as four 
and two-and-a-half knots an hour, provided the engines can be 
worked at so exceptionally low rate of progress. At the reduced 
speeds the whole of the cylinders are to receive their steam direct 
from the boilers. Previous experiments have proved that with 
twin-screw ships better and more economical results can be ob- 
tained at low speeds by disconnecting one of the engines. At the 
second series of experiments each of the screws will be deprived 
of two of their blades, and the ship be propelled by two-bladed 
fans with various pitches. 

A LARGE shipment of Tasmanian pig iron was, according to the 
Iron and Coal Trades Review, received in London a short time ago 
by Messrs. James M’Ewen and Co., the object of the Tasmanian 
shippers being to ascertain the precise value of their product 
among the practical ironworkers in England. Dr. Siemens has 
used seventy tons of the pig iron for conversion into octagon steel, 
and a shipment of the article produced was sent out tothe colony 
by the Whampoo on the 24th ult. Dr. Siemens speaks in very 
flattering terms of its quality. The pig iron is of a peculiar 
nature, in consequence of the presence in it of the rare metal 
rhodium, but whether this is an advance or a drawback time will 
tell. Six hundred tons of the pig iron are now in the hands of 
Sheffield manufacturers, so that its good or bad qualities will be 
put to a searching test. It is not to be expected that any of the 
iron or steel will ever find its way into the English market as an 
article of trade, but if the Australian demand is supplied from 
the Tasmanian mines, the English market will be affected to the 
extent of the diminished export. 

WE read in the Vaderland daily paper of the Hague, Holland : 
—‘‘ Some days ago one of our correspondents visited the interést- 
ing engineering and shipbuilding works of Messrs. Christie, 
Nolet, and De Kuyper, at Delfshaven, near Rotterdam, of whom 
the Department of Colonies ordered lately the construction of 
one steam hopper dredger for improving the harbour of Socra- 
baya, Java. We had the opportunity to get the following parti- 
culars of this steam hopper dredger :—The length will be 180ft., 
the width 38ft., and the depth, bottom to deck, 15ft. She will 
be fitted with two screw propellers, one on the stem and one on 
the stern. Register tonnage, 1200 tons, of which 600 tons is 
destined for the hopper. The dredging will be done by two sets of 
steel buckets working on iron ladders, and fitted to work together 
to 30ft. depth, with a capacity to bring up 400 tons per hour. 
The engines—compound system—of 500 indicated horse-power, 
must also move the dredging machinery, bucket-ladder, and doors 
of the hopper, pump out the water, move the cranes and anchors, 
and divide the sand or ground in the hopper. A separate donkey 
engine must be suitable as fire engine, to fill the two large boilers, 
and to move the winches. A complete outfit, schooner rigging, 
telegraph, winches, and machinery, must be supplied, and all to 
be as to the rules of Lloyd’s 100. This hopper dredger will 
steam vid Suez to Socrabaya. Messrs. Johs. de Hoog, naval 
architect at Amsterdam, and F. W. Hudig, first lieutenant, 
R.N., will superintend during the construction for the Govern- 
ment. Besides this hopper dredger, there are still in construc- 
tion at the same works two large steam dredgers and two large 
steam hopper barges for the Batavia harbour works; also three 
gunboats—enlarged and improved type Staunch—for the Dutch 
navy, and three gunboats of the same dimensions were just ready 
for delivering. Of course it was necessary that the works should 


be considerably enlarged and improved ; they belong, without any 
contradiction, to the best established and largest of this country, 
and have at present 1000 men at work, 
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EXPERIMENTAL FURNACES OF HMS. TUG GRINDER. 
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A SERIES of trials of an instructive character have —_ 
been carried out by the Admiralty with the boilers of H.M.S. 
Grinder, with the object of ascertaining the relative economic 
efficiency of two different furnaces working under similar 
conditions. One of the boilers was fitted with the ordinary 
furnace as usually adopted in the Royal Navy, and the other 
with Martin’s fire-doors, and new furnace grate and bars, 
A vast amount of attention has been paid to the improvement 
in construction and design of the marine engine, and some 
engineers have appreciated the fact that improvementin marine 
boilers is equally necessary. Many patents have been taken 
out for ‘‘ sectional” boilers, some of them being nothing more 
than an amateur mechanical engineer’s ideas of ingenuity 
as displayed in a multitudinous collection and connection by 
oddly designed joints, of a series of small tubes or pipes, 
sockets, bends, caps, and a host of other parts, all more bs, cond 
movable, except in places where renewal is most frequently 
required, Water tube boilers and sectional boilers have been 
tried at sea, in some cases at great cost, and found wanting in 
many respects, and in truth, in spite of all the invention, 
trial, and expense, the fact remains that hardly a single 
patented design is now in use at sea, no boilers other than 
the older box form, or the now much used cylindrical 
boiler with one or more furnaces, having been found to 
answer all the requirements of a ship, either of war, or 
of the merchant navy. It cannot be doubted, however, 
that many of those engineers who may be considered 
as most capable, both by reason of their experience 
and by the resources at their command, to make the 
nec researches in steam generation, have found 
the engines the more interesting, so that these received 
a share of attention productive of refinements, which, how- 
ever needed, are of minor importance com with the 
improvements in the construction and working of the boiler, 
without which engines are useless ; improvements which it is 
reasonable to believe would have been made if these men had 
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directed their attention more closely to the subject. ¥ It cannot 
be pretended for one moment that the improvements made in 
detail of the marine engine during the past few years have 
been unnecessary, but they are not of that importance which 
attaches to a more thorough knowledge of steam generators, 
and of the many physical and mechanical problems con- 
nected with their operation. Improvement in construction 
is not perhaps so greatly needed as is a more thorough know- 
ledge of the best methods of working boilers already made, 
and particularly is that class of information required which if 
properly applied, will lead to greater reliability in action 
and greater length of working life. Priming still remains 
the source of some of the most troublesome difficulties which 
an engineer at sea has to contend with. This is one of the 
oldest difficulties, and it is as far from radical removal from 
the boilers of our time as it was from those of thirty years 
since. The cause of priming is at present so little under- 
stood that it is differently attributed in different boilers. In 
one it is the boiler is too hard worked, in another that the 
steam is taken from the wrong place in the steam room, in 
another it is that the off-take is local and not distributed. In 
another case it. is said to be owing to the newness of the 
boiler sufaces, and the rapid ebullition over the fire, and the 
some of some grease and dirt, though both grease in 
arge quantity, and dirt have been and are put into boilers 
to prevent priming. Steam domes are in some cases said to 
cause priming by directing a rush of steam to one place from 
all parts of the water surface, and icularly from just 
below it. Whatever may be the real cause, whether it is 
reducible to singularity or whether it is a combination of 
several of the foregoing, it is absolutely essential that for the 
safety and efficiency of our war and dispatch vessels that it 
should be easily and permanently overcome. Provided that the 
boilers are large enough to supply the required quantity of 
steam without excessive firing, and that steam is taken off in 
such 4 manner that no rush is caused to one place from all 











parts, or from one place much more than from another, there 
should be no priming if the boiler is properly designed. That 
is, if it be so designed and worked that there exists some 
approach to uniformity in the temperature of the upper 
heating surfaces. It would seem that excessive local ebulli- 
tion is more productive of priming than any other single 
cause. Hence the priming of locomotive boilers with high 
crown fire boxes, especially when new and clean, and the 
necessity for maintaining a certain minimum thickness of 
water over all the most highly heated surfaces, and of reducing 
as much as possible that above the less highly heated parts. 
Hence, also, the necessity for equalising the draught and the 
intensity of the fire in the several furnaces of marine boilers. 
With a view to settling several points of importance with 
reference to the efficient working of marine boilers, and with 
differently arranged furnaces, experiments have for some time 
been made at Potementh Dockyard, and recently with 
H.M.S. tug Grinder. This tug has two boilers of exactly the 
same dimensions and power, the form of which may be 
gathered from the illustrations given above, though these 
are principally intended to show the arrangement of the 
furnaces. In order to gain some required information of 
the kind above referred to, certain experiments were made 
last October with one boiler fitted with Martin’s furnace door 
and grate, and the other with the ordinary furnace and door 
hitherto used. In our illustrations will be found a front 
elevation, transverse and longitudinal section, of the newly 
fitted furnaces, together with a longitudinal section of the 
ordinary furnaces, and a partial front view and transverse 
section. In the old form of furnace, the grate, consisting of 
three sets of bars lying at a considerable-angle, reached nearly 
to the back of the combustion chamber, the bars being of the 
regulation wrought iron type. In the newly arranged furnace 
the grate is considerably > calli § the bars are in one length, 


placed nearly level, a brick bridge and plate are built in the 
furnace, and 


place of the innermost bars of the ordi 











24 


THE ENGINEER 


Jan. 11, 1878. 








Martin's doors are fitted on. The new bars are of the ordinary | 
section, but in place of resting at the two ends on flat supports, | 
they rest in notches cut in threesupports. A notch is also cut | 
out of each end of the bars, so that with either end inside the | 
furnace, one or more of the bars may be pulled forward when | 
it is negessary to remove clinkers, which is done simply by | 
létting them drop through the space thus made. Access to | 
the fire is obtained without opening the door, by means of a | 
flat stoking iron inserted between the bars under the dead 
plate, and the fire raised by using the front bearing bar as a 
tulerum, The brick bridge was made of different heights in 
the three furnaces, so that the draught was the same in the 
furnace farthest from the uptake, as in that nearest to it. An | 
approach to uniformity in the work done by each furnace 
was thus secured, and while the bars fused together in the 
old furnaces, or burnt out in the furnace nearest the uptake, 
the other bars remained intact. By placing the brick bridges 
in the position shown, and by the different arrangement of 
the dead plate and bars, the combustion of the gases in the 
new furnace took place wholly in the furnace, combustion 
chamber and tubes, instead of in a large degree in the uptake, 
as with the old furnace. 

Hence the difference, as will be seen in the stoke-hole tem- 
peratures. The trials referred to consisted of the usual six 
raat run at sea, and were divided into two series, two on the 
lst and 2nd October being with Nixon's navigation coals, and 
two on the 4th and 5th October with a mixture, North-country 
and Welsh, a very smoky coal. On both occasions the first 
day was taken for the new furnaces. Officers and men of the 
Steam Reserve and the Engineers Department were appointed 
to carry out the trials. Probably the fact that the first day 
was allotted to the Martin furnaces was unfavourable, as the 
engines had just been repaired and had the usual stiffness of 
first working to contend with. Moreover, the Steam Reserve 
men being strange to the ship, were not familiar with the 
feed-cocks, the result being that they let the water run low in 
the boiler, and after two hours of the six had elapsed the ex- 
periment had to be stopped, the water pumped up, and the 
trial recommenced with the fires so much older and two hours’ 
accumulation of dross. These facts are perhaps sufficient to 
account for the slight inferiority of horse-power in the first 
series of trials. After the first trial the ordinary furnaces had to 
be refitted for their next trial onthe 5th October. In both trials 
the pressure of steam obtained from the common furnaces 
gradually diminished to about 10 Ib., whilst with the new 
furnaces an equal pressure was maintained throughout the day. 
The trials were condu 
ing off without any « 
the fairer results. 
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‘ted in fine weather, the second set pass- 








iculty, and may be regarded as giving | 
The figures obtained were as follows :— 
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tevolutions per minute 
Mean pressure .. 
Indicated H.P. “= . 
Consumption of coal per 1.H.P. per 
Total consumption of coal .. .. 
Cubic feet of air passing through 
tofurmace perminute .. .. 
Cubic feet of air per superficial 
grate bar per minute.. .. .. 
Cubic feet of air per Ib. of coal 
Description of coal. . 
Average thickness of fire 





hour.. Ib. 
. -. ewt... 
ash-pit 

1250 


feet of 





90-9 
13 .. 87°82 
on’s navg.* Nixon’s navg. 
Sin. 8in. 





Highest temperature in the funnel .. 539 deg. 730 deg. 
Highest temperature 2ft. from boiler in 
front of fire-door.. .. .. .. .. .. SOdeg. . 150deg. 
Showing a saving in fuel by Martin's furnaces of 11 per cent. 


Oct. 4th, 1877. Oct. 5th, 1877. 
Steam in boiler : "8 -- 195 
. { Starboard 
bere 2. ee 
Revolutions perminute .. .. .. 
Mean pressure.. .. .. .. 


26712 
26°18 





Indicated H.P... .. .. ree 3 
Consumption of coal per LH.P.perhour.. 5°51 Tb. 
Total consumption of coal .. .. 30 ewt... 


Cubic feet of air passing through ash-pit 
to furnace per minute , an oe 

Cubic feet of air per superficial feet of 
grate bar perminute.. .. .. .. 

Cubic feet of air per Ib. of coal .. 


_— rere 
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704 


SS Se | 
(Welsh and Welsh and 
Description of coal. . — North - North 
{ Country. ( Country. 
Average thickness of fire oh. ww %se 


Smoke . Se ae 

Showing in these runs a saving i 
per cent. 

From these figures, it will be learned that in the first trial, 
the same engines indicated a horse-power per hour for every 
5°73 1b. of coal burned in the new furnace, and for every | 
6°44 lb. burned in the old furnace, showing a saving in fuel in 
this run of 1] per cent. During this run, as above stated, the | 
ordinary furnace was so hard worked that the bars were fused | 
together, and that, not because there was too much draught | 
through the fire, but from the want of it, as shown by the 
fact that the number of eubic feet being passed through the | 
ashpit was less than half that passed through the new furnace | 
in which the fire-grate remained without injury, though it was 
but about two-thirds the area of the other. In the second 
trials, the engines indicated one-horse power per hour, with | 
5°51 Ib. of coal in the new, and with 7-23 lb. in the ordinary 
furnaces, or a difference in favour of the former of 23°75 per | 


es 1c. .. .. Continuous. 
fuel by Martin's furnaces of 23°75 





2 
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cent. 

Here then we have the same engines working under the | 
same conditions, and supplied by boilers exactly similar, | 
— as to the arrangement of the furnaces, but with the 
one boiler we get an average saving of 17°37 per cent. in fuel. 
For an explanation of this, we must look to the difference in 
the condition of working caused by the dissimilarity in the 
furnaces. First, then, we find a difference of 191 deg. in 
the maximum temperature in the funnels and a differ- 
ence of of 70 deg. in the temperature 2ft. from boiler 
front, or a reduction of 46 per cent. As the boiler with 
the coolest funnel provided the most steam with the least 
fuel, it must be assumed that combustion in its furnace and 
chambers was more perfect. This is known: to be the case, and 
the question remains, what was the cause? The grate of each 
furnace that did the best duty was one-third shorter than the 
other, the fire was brought a little further forward, and it 
would seem that by this alteration sufficient time and space 
were secured in which a proper admixture of the combustible 
gases could take place in the furnace and combustion chamber, 
so that they were fairly ignited before passing into the tubes. 
In the ordinary furnace, a large proportion of the combustible 
gases released from the coal, especially at the back part of the 
furnace, passed through the tubes without becoming properly 
mixed until they arrived in the uptake, their ignition in which 
gave the very high temperature observed. Another influencing 
condition was the enormously larger quantity of air used per 
pound of coal consumed. Theoretically the average quantity 
of air required for the combustion of a pound of coal is about 





150ft., but here we have, in round numbers, 251ft. and 311ft. 
in the new furnace as compared with 88 and 167 cubic feet in 
the ordinary furnace. Either the one furnace had too large a 
supply or the other had too little, but the fact is that the one 
that used the most was the most economical. To the large use 
of air, therefore, not only beneath the grate, but by the 
admission through the fire from beneath the edge of the dead- 
plate, must be attributed much of the economy attained. By 
the latter means air is driven through the fire near the door, 
and an intimate mixture of the combustible gases there secures 
a bright fire instead of the long portion of black fire in the 
door end of most furnaces. In the ordinary furnace under 
trial, it was principally with the centre set of bars that fusion 
took place, and hereabout also was the commencement of the 
combustion of the produced over two-thirds the area of 
the grate. A good deal must also be allowed for the advantage 
gained by securing an . og eerpegd equal draught in all the 
furnaces by means of the bridge-walls of different heights. 
Each furnace, though at a different distance from the funnel, 
was thus forced to do about an equal amount of work. 

In estimating the quantity of air used, the area of the opening 
below the fire-door frame was taken, allowance being made for 
the area of the ends of the bars, and the velocity of the air 
entering the ashpit taken at different levels. The arrange- 
ment of brick bridges described may not be new, but their 
application with the other arrangements described have 
materially reduced the priming in many of the most trouble- 
some cylindrical marine and other boilers. 

The fact of letting down the water, by men strange to the 
vessel, and unacquainted with the arrangement of the various 
cocks, needs no comment on our part, for readers will not be 
slow to connect the fact with past disasters, and to more 
which might be of even greater moment if they took place in 
time of war. The burning of the fire-bars and necessity for 
refitting is very far from being uncommon with our naval 
boilers, and only recently it took place with one of the most 
important dispatch vessels. 


THE BRITISH TRON AND STEEL TRADES IN 


1877. 





CASSANDRA could hardly furnish a subject more suited for 
lamentation and despondency than the records of the metallic 
industries during the year 1877. In Great Britain, as else- 
where, tribulation and trial have marked the course of the 


| iron trade throughout the whole of that period. The demands 
| of consumers have been of the most meagre, precarious, and 


exacting kind ; heavy and irretrievable losses have been the 
rule and not the exception; the range of prices, both for the 
crude and the manufactured products, have been lower, rela- 
tively to the cost of production, than living memory can 
recall; thousands of workmen have been thrown out of 
employment altogether, and thousands more have had their 
earnings reduced to starvation point by the scanty and inter- 
mittent demand for their labour ; insolvency has overtaken 
many firms that had weathered antecedent storms, while others 
whose rescources remained as nearly as possible intact, have 
altogether withdrawn from the trade. 

In these respects England has certainly not been worse than 
some other countries, but, on the contrary, she has probably 
been better off than most. Its universality is the most remark- 
able feature of the prevailing depression, and the nation that 
feels it the least, is more affected by it than by any other 
kindred experience within recent years. But all countries are 
not alike endowed with natural resources; and the nation that 
can command the most ample industrial capabilities, whether 
natural or acquired, ought obviously to suffer the least from a 
crisis that is common to all. 

It is indisputable that England is favoured with exceptional 
advantages in respect of metallurgical products. She has 
been accurately said to possess ‘‘a marvellous capacity for 


producing iron and steel at low rates,” so that she ‘‘ could | 


undoubtedly command the markets of the world, were they 


not to a great extent closed against her by hostile tariffs.”* | 


Another authority has put on record that ‘‘ wherever coal- 
fields are found in Great Britain they exist, generally speaking, 
under favourable circumstances. The deposits are for the 
most part met with at reasonable depths, the quality of the 
coal is unsurpassed by that of other countries, and although 
the coal and ironstone do not occur together in all the iron- 


producing districts, the distance from the coal to the iron is | 


small com d with that met with in other countries, and 
the insular position of Great Britain renders water carriage, 
both for internal communication and a of export, 
more readily available than elsewhere. 

ought to decide the present contest for supplying the markets 
of the world with iron and steel in favour of this country.”+ 
It would be easy to multiply authoritative testimonies to the 
same effect. England, if true to herself, should have no reason 
to fear for or suffer from the utmost efforts of competitive 
countries ; but as England, with all her supreme advantages, 
has suffered the most disastrous losses, we have to deal with 
a state of things somewhat paradoxical, extremely embarras- 
sing, and full of difficulties, which we proceed more fully to 
enunciate. 

Considerable pains have been taken to insure accuracy in 
the compilation of the following tabular statement, which 
shows the number of blast furnaces in Great Britain for 
the production of pig-iron, and the extent to which they have 
been utilised during each of the past four years :— 
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If the productive capacity of these 974 blast furnaces had 
been taxed to its utmost limits, the product would have been 
not 6,000,000 tons, but fully double that figure. Indeed, if 


“* President of British Iron Trade Association. 
t Dr. Siemens, in “Journal of Iron and Steel Institute,” No. 1, 1877. 





hese advantages | 


we allow an average annual production of 15,000 tons per 
furnace, which is only 300 tons per week, we should arrive at 
a gross annual total of more than 15,000,000 tons; and this 
ig not a remarkably high average for the country if we con- 
sider that the average for the North of England is about 
20,000 tous per furnace per annum, while two of the smallest 
furnaces at Cwm-Avon, in Wales, each under 40ft. high, and 
only 14ft. bosh, produced in the week ending the 22nd 
December last an aggregate of 611 tons of common white pig, 
being an average of 3054 tons per furnace. But such an 
estimate as this must, of course, be subject to considerable 
deductions in respect of the furnaces that are permanently 
abandoned, and others that are in course of alteration and 
repair. We may, without hesitation, knock off 10 per cent. 
for these contingencies, and the productive capacity of the 
remainder will still be found equal to more than double the 
demands made upon the pig-iron makers of this country 
during last year. 

Manifestly these figures must indicate heavy losses both to 
capital and Laieer. ‘We are without any means of forming a 
conclusion otherwise than purely conjectural, as to the capital 
invested in the iron trade of Great Britain. The cost of blast 
furnaces is everywhere a varying quantity, ranging from £7000 
up to £25,000 per furnace. But if we strike a mean at 
£10,000, we have a capital of £4,890,000 lying entirely 
unproductive, and even worse, for the accruing interest as 
well as the capital is left unredeemed. Equally approximate 
must be any attempt to define the unemploye i repre- 
sented by these 489 furnaces, but if we assume that each blast 
furnace affords direct employment to forty hands, including 
everybody employed,* we are guided to the conclusion that 
19,560 additional blast furnacemen would be found in remu- 
nerative industry, if the blast furnace plant of the country 
were fully utilised. 

England is much behind other countries in respect to industrial 
statistics. The American Iron and Steel Association not only 
issue periodically detailed statistics of the production and 
distribution of iron and steel, based on the fullest and most 
precise returns from every pig iron maker and iron manufac- 
turer in the States, but they likewise publish from time to 
time a ang of all the furnaces, rolling mills, steel works, 
forges, and bloomeries, giving the size, capacity, produc- 
tion, and structural features of every furnace and mill. 
British manufacturers have not yet overcome the feeling of 
reserve that originated, no doubt, in the days when trade 
secrets were common and well kept, and when monopolists 
| flourished apace, but which can hardly now-a-days be instru- 
mental in serving any useful end. Secrecy, or rather an 
aversion to publicity, is more particularly characteristic of the 
finished iron trade. Statistics of that important department 
of our metallurgical industry are as inaccessible now they 
were thirty years ago, and perhaps even more so, seeing that 
accurate computation becomes more difficult as the area of 
operations becomes widened and complicated. The statistics 
annually issued from the Mining Record office certainly do 
inform us as to the number of puddling furnaces and rolling 
mills in the country, but these afford no criterion as to the 
aggregate production of iron, and we are kept entirely in the 
dark as to the proportion which each kind bears to the whole, 
It is to be hoped that the machinery made available by the 
British Iron Trade Association may make the statistics of the 
finished iron trade, in the time to come at least, as easily 
accessible as are now those of crude iron. 

So far as can be ascertained the number of puddling fur- 
naces in the United Kingdom at the present time is 7159, 
distributed in the following proportions among the different 
districts :— 
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| Allowing that each puddling furnace is equal to a production 
| of 600 tons = fifty weeks, at ten shifts or 12 tons per week, 
the aggregate annual capacity of the above 7159 furnaces will 
| be found to be 4,295,400 tons, and if each furnace is allowed, 
| with accessory mill power, an average of ten men, we find 
| that employment would be afforded to 71,590 hands, But 
| during the year 1877 less than one-half the mill and forge 
| capacity of the country has been utilised. In the North of 
| England district, where the resources for the manufacture of 
finished iron are calculated to be equal to 1,100,000 tons per 
annum, not more than 400,000 tons have been manufactured 
during the past year, and other districts have been in’ an 
equally sore plight. If we put the total product of the mills 
and forges of the country during 1877 at 1,500,000 tons of 
finished iron, there will be no cavil with the figures on the 
ground of over-estimate. The only article for which there has 

en a tolerable demand during the year is plates, and many 
of the plate mills have been doing next to nothing. Three or 
four years ago, the mills and forges of the North of England 
found employment for 20,000 ironworkers, and of that number 
more than 14,000 were connected with the Board of Arbitra- 
tion. Not more than one-half this number is now employed, 
and the reduction in the number of operative puddling 
furnaces is pari passu with that in the hands required to man 
them. It is the same in other districts—some being better, 
others worse ; and we are thus confronted with the astounding 
fact that at least 30,000 men, on a moderate estimate, have 
been withdrawn from the finished iron trade of the country 
since we encountered the backwash of the prosperity of 1873. 
The records of the bankruptcy courts have only too truthfully 
reflected the sufferings of capitalists. It is not alone that 
some millions of money invested in mills and forges have been 
rendered totally unproductive ; this negative side of the case 
is nothing in comparison with the absolute loss that has every- 
where been incurred in carrying on manufacturing operations, 
where the event proved that they should have been left alone. 

As with puddling furnaces so with the rolling mills to which 
they are contributory. The 942 rolling mills have been even 
more unprofitably employed than the 7159 puddling furnaces, 
for the latter have been producing puddled bars for export as 








* The average in Cleveland is considerably higher. 
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well as for local use, while the former have been more or less 
disengaged. This is especially true of rail mills, which were 
multiplied between 1870 and 1873 beyond all reasonable 
expectations of successful employment. The active life of 
most of these mills has been lamentably short. Some of 
them only enjoyed a few months’ career, when they succumbed 
to vicissitudes their projectors had not foreseen. The oe 
was perhaps the most sudden and surprising of any that has 
ever happened in a trade fruitful of surprises and instinct with 
change. In the North of England, two companies that were 
paying one year dividends of 30 to 40 per cent., were brought 
to insolvency the next; and this, although an extreme, was 
largely a typical case. It was the same in other districts. 
When the railway requirements of America and Russia were 
most urgent, Wales was shipping from 20,000 to 30,000 tons 
of rails per week. In December, 1877, the total shipments of 
iron pot steel from the Welsh ports did not, in one week, 
exceed 540 tons. 

But although it is in the item of rails that our finished iron 
trade has most seriously declined, other branches have 
afforded much cause for anxiety. Our merchant mills have 
been much less regularly employed than usual, and this is not 
an encouraging fact, when viewed in conjunction with the 
ever-recurring bugbear of foreign competition, British indus- 
trials, secure in their vaunted consciousness of superior 
resources, may be disposed to treat the cry too lightly, 
especially when it is raised in reference to a country so poorly 
endowed by nature as Belgium; but there is no gainsaying 
the fact that the Belgians have lately been making encroach- 
ments upon our trade, and they have beaten us now and again, 
not only in neutral markets but on our own ground, Great 
Britain is now the principal customer for Belgian iron. 
During the first six months of 1877 we imported from that 
country no less than 25,889 tons of iron of all kinds—a fact 
that becomes all the more significant when it is added that 
these figures represent an increase of 9597 tons on the 
import for the corresponding half of 1876. Hence 
it appears that instead of leaving Belgium behind in 
other markets, we are actually ourselves becoming more de- 
pendent upon her, and at the present moment we are her 
chief customer. And as if this were not bad enough, some 
firms in this country, who are themselves iron manufacturers, 
import and use the iron of Belgium. The Bowling Iron Com- 
pany, in Yorkshire, although fully seventy miles inland, have 
een using Belgian girders in the erection of new fitting shops, 
finding them about 10s. per ton cheaper than English iron ; 
and it is even announced that Belgian iron is imported into 
London and transhipped as English iron from that port to 
India, China, and Japan, These are only a few of many 
indices that we have to deal with vigilant and perhaps not 
over scrupulous competitors, and that it behoves us to let no 
opportunity pass that will help us, not only to maintain, but 
to improve our hold of our own and other markets, Eng- 
land's export trade is the very breath of her nostrils. Other 
countries may get along comfortably if they can only succeed 
in supplying their own markets; but England's care is other- 
wise. It is only by laying hold of foreign markets that she 
can recover the means wherewith to furnish her own manifold 
and urgent needs, and our ironmasters can claim that hereto- 
fore they have done more than any other class of the com- 
munity to establish England’s industrial supremacy abroad. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 








PROTECTION OF CASEMATE GUNS, 

Sir,—In your issue of the 28th ult. I see that Mr. Jones com- 
plains that in a prediows letter to THE ENGINEER, with reference 
to an invention lately published by Herr Krupp, I omitted any 
reference to a mantlet proposed by the former in 1867. Both 
proposals certainly relate to the protection of embrasures by 
mantlets, but at this early stage all resemblance between them 
ceases, and mantlets are various, and their employment is not 
particularly new. It was, I imagine, absolutely unnecessary for 
me to refer to a previous invention differing entirely in principle 
from the one in question. After describing a totally different 
arrangement, Mr. Jones roundly asserts that ‘‘ Herr Krupp’s 
and Lieut. Clarke’s ideas” are not new. Very possibly they are 
neither new nor valuable, but they have never, so far as I know, 
been advanced in print, Had it been otherwise, I should hardly 
have decided to send my first letter to The ENGINEER. 

Folkestone, Jan. 5, GerorceE 8. CLarke, Lieut, R.E. 





THE VALUE OF LUBRICANTS, 

Sir,—I read with much pleasure your very able article on 
lubricants used for locomotives in THE ENGINEER of Nov. 10th, 
1876, and I fully agree with you that the same require a good deal 
of care and watching on the part of the locomotive superintendent, 
but more properly speaking, on the part of the locomotive fore- 
man, who is constantly watching which engineman is using the 
most or least lubricant in running a given number of miles; also 
weight and speed of trains, and whether the line has steep grades 
or not. Now all these things require taking into consideration. 
I now beg to tender you my past experience of the same for the 
past eleven years in a tropical country, which is Northern 
Queensland, Australia, I have tried the four following oils as 
lubricants, namely, Chinese nut oil, 4s. per gallon; castor oil, 
7s. 6d. per gallon; English rape oil, 4s. per gallon; neatsfoot 
oil, 4s. 6d. per gallon. Now the Chinese nut oil in the six summer 
months ran off the machinery almost like water, and seems to 
have no lubricating power, and if the machinery of the engine 
should stand exposed to the weather in the open air in this tro- 

vical sun, then if “he have one of the motion pins taken out care- 
fully, you will then find this pin more or less covered with 
a very thin flaky film of vegetable matter, and all the oily 
matter dried quite out of it, which I can only attribute to the 
reat heat of the sun. Take, for instance, the sun at mid-day : 

n the summer months the thermometer here will register 140 
deg. Fah., and I have seen the thermometer register 110 deg. Fah. 
in the shade for several days together ; and I can assure you that 
you cannot bear the naked hand to touch any part of the bright 
portions of an engine if it has been standing still for the space of 
ten minutes. Then, again, the rape oil is as bad or a little worse 
than the Chinese nut oil for lubricating ag 9 although it is 
the same price per gallon, Then, again, the castor oil of com- 
merce, which costs 7s. 6d. per on, is of a rather thicker con- 
sistence, and does not dry up on the machinery anything near as 
quick as the two former oils, but the heat takes very great effect 
upon it if the engine which it has been tsed upon stands exposed 
to the direct rays of this tropical sun. This brings me to the 
fourth oil I have used and am still using, which is flesh or neatsfoot 
oil. This has proved itself to have great advantage over the 
other oils mentioned before, in this wise: Should the engine on 
which it has been used be exposed to the tropical sun in the open 
air for two months, and then draw a motion pin out of any part 
of the bright machinery, and we shall find agreasy filament upon 
this pin and also in the motion part you have taken the pin out of. 

I will now proceed to supply you with the quantity of oil and 
tallow used in a trip of 240 miles, occupying at the least seventeen 
hours constant work, as follows UE journey eight hours ; one 
hour shunting and cleaning out fire; eight hours down journey, 





There are from fifteen to twenty-five stoppages made each way 
up and down during a trip. The poem | of train fifteen 
miles per hour; the quantity of Chinese nut oil used is 
eighteen pints, and tallow 10lb. This is a fair average per trip 
the month round for 240 miles. This gives 9s. for oil, and 10 Ib. 
of tallow at 44d. per pound, or 3s. 8d. for tallow, or 12s. 8d. for 
lubricating matter for 240 miles ; then the rape oil used on the 
average for the same journey per month is 16 pints at 4s. per 
gallon, or 8s.; tallow, 10 1b., 3s. 8d., or 11s. 8d. per journey ; then 
castor oil, 12 pints at 7s. 6d. per gallon, or 11s. 3d. for oil ; 10 Ib. 
of tallow, 3s. 8d., or 14s. 11d. per journey ; then neatsfoot oil, 
12 pints at 4s. 6d. per gallon, or 6s, 9d. for oil; 101b. of tallow, 
3s. 8d., or 10s. 5d. per journey of 240 miles. The class of engines 
using the above oils are six-wheel coupled and one pair of leading 
bogie wheels, 12in. cylinder, 20in. stroke, and the usual lin 
motion for locomotives ; the diameter of coupled wheels 3ft. 3in.; 
bogie, 2ft.; gauge, 3ft. 6in. The tenders are four-wheeled, tank 
carrying 1000 gallons of water, 50 cwt. of coal. e tender axles 
lubricate from the bottom axle-box pans with oil. The curves 
upon this line are 5, 74, 10, and 25 chains radius ; the incline run, 
1 in 50, 1 in 60,1 in 70, 1 in80, and1in 165up toa level. Theaverage 
rolling load for these engines to haul in all weathers is 76 tons. 
Upon these curves and inclines in good fair weather we can take 
a rolling load as high as 90 tons on this line, Then the weight of 
engine with tender under steam, ready to start on her journey of 
240 miles, is 32 tons 5 cwt,, which makes a gross rolling load of at 
least 108 tons. 

Central Queensland, Oct. 30, 1877. F. L. R. 





THE DEFERRED PAYMENT SYSTEM—7e THOMAS AND 
EVANS. q 

Srr,—In fulfilment of our letter to you of the 13th of December 
last, in reference to this matter, we have now much pleasure in 
communicating to you the result of the appeal which was then 
pending and has since been decided. 

We have already observed that the case involved a principle of 
serious, indeed of vital importance as regards the system which is 
ordinarily known as the “‘ deferred payment system,” or “‘ hire and 
purchase system.” ‘This system is of comparatively recent intro- 
duction, but during late years has been widely developed, and has 
extended into numerous and diverse branches of trade, as the 
reciprocal advantages flowing from its adoption both to lender 
and hirer have become more fully understood and appreciated. 
In the mechanical engineering business, to which important 
branch of trade a large section of your readers will belong, we 
believe that this is especially the case ; and we are informed upon 
good authority that machines and engines amounting to a very 
large total value are annually disposed of in this way. Had the 
decision of the learned judge of the Bangor County Court been 
upheld, the effect would have been to render the use of hire agree- 
ments in such cases practically valueless, and it was therefore 
only to be expected that this decision should give rise to consider- 
able surprise and some anxiety. Our clients, Messrs. F. W. 
Reynolds and Co., of Southwark-street, S.E., were fully sensible 
of the important issues involved, and under our advice at once 
resolved to appeal to the Court above, being influenced by the 
desire to obtain an authoritative decision upon the question which 
should be a guide not merely to themselves, but to those members 
of the trade generally who adopt the system referred to. 

In order to render the point in question clear, it may be well to 
recapitulate briefly the main circumstances of the case. Messrs. 
Thomas and Evans were until recently builders and contractors, 
carrying on business at Llandudno. By a written agreement, 
dated the 5th July, 1876, they hired from Messrs. F. W. Reynolds 
and Co, a certain engine and sawing machine of the value of 
£123 7s. 6d., and agreed to pay for the hire thereof certain sums 
at certain stated periods, one of which instalments—£25—was to 
become due on the Ist of August, 1877. The terms of the agree- 
ment were—inter alia—that if the hirers should punctually pay 
all the sums stipulated at the agreed dates for payment the 
machinery should then become the property of the hirers, but that 
until all such stipulated sums were so said the machinery should 
remain the property of Messrs. F, W. Reynolds and Co.; and that 
in the event of default for more than twenty-one days being made 
in payment of any of such sums at the appointed dates, the 
machinery should be delivered up by the hirers to Messrs. F. W. 
Reynolds and Co., or to their order on demand, and that upon 
default of such delivery the latter should have power to enter 
upon any premises wherein the machinery might be and remove 
the same without hindrance ; and further, that in the event of 
any such default in payment being made, all moneys previously 
hac by the hirers in respect of such agreed payments should be 

eld by Messrs. Reynolds as moneys paid for the hire of the 
machinery, and not as payments on account of the purchase. 

The general form of agreements of this nature will doubtless be 
familiar to you, and it will be unnecessary to state in greater 
detail the further provisions of the agreement referred to. 

Default was made by the hirers in payment of the instalment 
of £25 due on the Ist of August, 1877, and continued beyond the 
twenty-one days’ grace provided for by the agreement. On the 
23rd of August Messrs. Reynolds received a circular stating that 
Messrs. Thomas and Evans found themselves temporarily unable 
to meet their engagements, and giving notice of a private meeting 
of their creditors convened for the 28th of August. Apprehensive 
that bankruptcy or liquidation would ultimately ensue, our clients 
made an immediate written demand for the return of the 
machinery, pursuant to the terms of the agreement, and delivery 
of the goods having been refused, the demand was repeated in 
“vag ang terms in a letter from our firm of the 25th of August. 

is also failed, and as a last resort our clients despatched one of 
their servants to Llandudno for the purpose of endeavouring to 
regain possession of their property by a formal personal demand ; 
but this expedient having proved equally unsuccessful, an action 
was commenced on the 1st of September in the Exchequer Divi- 
sion of the High Court of Justice, claiming the return of the 
machinery and damages for its detention. Various private meet- 
ings of creditors appear to have been held, but ultimately, on the 
8rd of October, or more than a month after the commencement of 
the action, the debtors filed their petition for liquidation in the 
Bangor County-court, and on the 30th of October the creditors, at 
the first general “cote sso resolutions for liquidation, and 
7 Mr. Thomas Hayes Sheen, an accountant of Liverpool, 
to be the trustee. 

On the 13th November last an application under Order 50, 
Rules 3 and 4 of the Judicature Acts, 1873 and 1875, was made by 
us on behalf of our clients to continue the action against the 
trustee, Mr. Sheen, and an order to that effect was on the same 
day granted by the Exchequer Division. The plaintiffs’ state- 
ment of claim was subsequently delivered on the 19th of 
November. 

In the meantime the trustee had been 


reparing the estate for 
a sale by auction, which took 


place on the 19th November, and 
included the machinery forming the subject of the pendi 

action. The trustee having thus wrongfully sold the goods o 
which he had big gg retained ion, now endeavoured to 
stay the action, and on the 26th November an interim restrain- 
ing order was granted by the Registrar of the Bangor County- 
court upon the ex parte application of the trustee and debtors. 
On the 3rd December last, our Mr. Sydney C. Scott attended 
at the same court to oppose an application for the continuance of 
the interim order, but the learned judge—Mr. Horatio Lloyd— 
after hearing the ments, made the restraining order per- 
petual. The contention on behalf of Messrs. Reynolds was that 
the court had no jurisdiction to restrain an action in a superior 
court unless the subject-matter was a debt provable under liquida- 
tion or bankruptcy pi ings, and that this was not such an 
action, the claim bein; 
from the plantiffs, an 
detention; in other words, 


for return of specified chattels detained 
Pay. aye in damages for the unlawful 
t the action was founded not upon a 





contract, but upon a wrong, or, in technical language, a tort. 
e decision of the learned judge appeared to upon the 


assumption that the ges a al of the action was a provable 

debt, inasmuch as the plaintiffs might upon the liquidation have 

elected to stay their proceedings and prove against the estate for 
the balance of hire due at the date of the petition, thereby giving 
up their right to the goods. 

It was from this decision that our clients resolved to appeal, 
regarding the principle laid down as erroneous inlaw. The sygens 
came on for hearing on the 21st December last, before the Chief 
Judge Sir James Bacon, and we are glad to inform you that the 
decision of the County-court judge was then reversed, and the 
restraining order discharged. We subjoin a copy of the 
shorthand writer’s notes of the judgment, which shows unmis- 
takeably the opinion held by the Chief Judge on the matter. It 
is still open for the respondents—the trustee and debtors—to take 
the matter tothe Court of Appeal, but there is little likelihood 
that they will do so. We think, therefore, that we may fairly 
congratulate those who are interested in this system, and make use 
of it in their business, that one difficulty and danger has at least 
been removed which threatened to put an end to all business upon 
the deferred payment principle—a result which we venture ta 
think would have proved a calamity, not alone to any particular 
branch of trade, but to the public generally. . 

Apologising for the length of this letter, and trusting that the 
gees importance of the subject may be deemed to warrant it— 

e are, &c., Scorr anD BaRHAM, 

39, King-street, Cheapside, London, E.C., Jan. 3rd. 

Copy SHORTHAND Notes. 
In the London Bankruptcy Court, Lincoln's-inn-fields, 
2lst December, 1877. 
In re THOMAS AND Evans. 
Ex parte F. W. Reynowps and another. 
Before the Chief Judge :— 

Mr. De Gex, Q.C., and Mr. E. H. Pollard, of Counsel, instructed by 
Messrs. Scott and Barham, solicitors, of No. 39, King-street, Cheap- 
side, appeared for the appellants. 7 

Mr. Finlay Knight, of Counsel, instructed by Messrs. Belfrage and 
Middleton, solicitors, of 36, Bedford-row, W.C., appeared for the 
respondents, 

JUDGMENT. 

The Chief Judge :—This order has proceeded upon an entire misconception, 
It is the case of a man who has made a claim and brought an action 
against the bankrupt before bankrupcy, and a claim which is not one for 
damages only, but for the return of a specific chattel, which is simply a 
tort ; he then becomes bankrupt, and the trustee is made a party under 
an order of the court in which the action is pending. 

Why is that to be restrained by the Court of Bankruptcy? It is a ques- 
tion to be decided in the action which the plantiffs commenced. The 
trustee says, “I will take you into the Court of Bankruptcy, and you shall 
have it decided there between you and me.” 

The case is not only covered by the decisions, but by the plainest 
principles of justice and reason. 

Mr. De Gex :—Then it will be, my Lord—order discharged with costs, 
both here and in the court below. 

The Chief Judge :-—Yes. 





THE PAY OF DRAUGHTSMEN AND MANAGERS. 

Srr,—I notice in your issue of the 4th inst. an advertisement in 
which a gentleman—“ of eighteen years’ experience,” who is ‘‘a 
first-rate draughtsman and French correspondent ”—offers his 
services either as ‘‘ draughtsman” or ‘‘ sub-manager” for 30s., I pre- 
sume, per week! Now if this 30s. is meant for 36s. per day, I have 
nothing to say against it; but if it means per week, I think the 
amount very low indeed. Of course every man has a right to 
name his own price, and dispose of his services at as low a rate 
as he thinks fit ; but surely one might ask something higher than 
this without being considered exorbitant? It may be that the 
gentleman referred to is in possession of private means, and is 
therefore in a measure independent of his salary ; but might he 
not consider those who are not so fortunately situated? Some 
draughtsmen and managers are dependent on their salaries ; some 
are human enough to prefer a comfortable life to a mere exist- 
ence ; some are weak enough to wish to marry ; some are subject 
to illness, old age, and infirmity, and all are worth more than 30s. 
per week. The unfortunate part of the business is that the 
market is overstocked. Engineering is fashionable. So many 
young men are anxious to become engineers, they give their ser- 
vices, paying premium in addition sometimes. This is very profit- 
able for the principals of the various engineering firms in the 
country, and it is not likely that they will endeavour to alter it ; 
but might not the draughtsmen Sheendalees do ‘something by 
asking fair remuneration when they offer their services ; and when 
a man has means of his own, and does not require his salary for 
himself, he might give it to the sick club or poor box. 

Jan. 5th. a. 3: T. 





THE THAMES STEAM FERRY. 

Sir,—In your summary of last year’s work, I was pleased to 
find the Thames Steam Ferry prominently mentioned ; but my 
feelings were reversed on finding at the end of the paragraph a 
regret that the chains ‘‘ were not properly tested prior to putting 
them to work.” No engineer’s reputation admits of such an 
inference being passed by without notice, and I trust that you 
will in your next issue oblige me by saying that the chain in 
question was the best obtainable, from the reputed best makers, 
and that it had been very satisfactorily tested before being 
admitted on the premises. 

Chains are used in numberless other hoisting machines and 
cranes, with a high degree of safety, but I was without confidence 
in them, admitted them as a necessity, and then as far as practi- 
cable saw that their strength was far in excess of any strain 
possible at the ferry. Every precaution was taken to obtain 
only the most reliable tested chains, and the failure of one of 
them was beyond any person’s foresight or control. The events 
quoted by your informant should be divided :—(1) The balance 
weight chain broke while a load was being lifted, but the plat- 
form simply remained nearly horizontal until the vehicles were 
again transferred to the boat on the tide rising five hours subse- 
quently. The platform, which is really a pontoon, then floated 
up, and was made fast for the night ; so far the only damage was 
a broken chain. The second and serious event was the failure of 
the slings by which the platform was suspended, during the 
repairs and examination of the chains. There was no connection 
with hydraulic pressure ; the tide was low; the platform fell, 
and catching one of the lift chains, jerked one of the hydraulic 
cylinders off its feet. It is this which has taken time to repair. 

he directors have for some time past had under consideration 
the additional safety to be obtained by the use of grabs resembling 
those employed in collieries. One, modified to meet all the 
réquirements of the ferry has recently been very satisfactorily 
tested, and these are now being fitted for both lifts, and should 
either of the chains break, the hydraulic pressure fail, the plat- 
form have a more than safe load, be disconnected from its 
proper lifting machinery, or the pressure shut off for the night, 
these grabs will hold the platform safely and horizontally. Such 
an arrangement will, it is hoped, meet the approval of the most 
“ demonstrative horses,” and, with a good supply of duplicates, 
enable the company to make good any future taivure with but a 
few hours’ stop at the outside. Frep. E. Duckyan. 

Millwall Docks, January 8th. 








THE PULSOMETER ENGINEERING Company.—In the notice in 
THE ENGINEER of last week of the conversion of the firm of 
Messrs. Hodgkin, Neuhaus, and Co., it was stated that this firm 
had ‘*become connected with” the above private company. 
These words, by printer’s error, were substituted for the words 
“become converted into,” which express what has really taken 
place. Mr. Hodgkin, who has hitherto acted as managing 
partner, will become managing director, so that it may be 
expected that the application of the pulsometer will continue 
to extend as rapidly as it has under his direction during the two 


years since its introduction. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwietmMeverR, Bookseller, 

NEW YORK.—Tue WitimMer and Rocers News Company, 
31, Beekman-street. 


a ______— 


TO OORRESPONDENTS. 


In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. H.—Fairbairna on “ Millwork,” Wilson on “ Steam Boilers.” 

J. J.— Write to the Secretary, Admiralty, Whitehall, or apply at Portsmouth 
or Pembroke Dockyards, 

E, L.—Dr. Percy on the “ Manufacture of Iron,” and Kircaldy’s “ Bxperi- 
meats on the Strength of Iron and Steel.” You can obtain them through 
any bookseller. 

A SupscriBer (Moscow).— We can searcely think it probable that your feed 

pump could, under the circumstances, draw air enough to spoil your 
vacuum in the way you describe, If the condenser is badly designed, how- 
ever, air may accumulate in it to such an extent as to interfere with the 
cction of the air pump. The arrangement you describe is objectionable with 
condensing engines. 

. D.—It would not be possible to answer your question with certainty without 
making a careful search at the Patent-office. It appears to us, however, that 
your pump is so much like one made by Messrs. Tangye that you would be 
liable to an action if you attempted to manufacture it. On this point, how- 
ever, we can give no decided opinion, as the validity or invalidity of a 
patent often turns on a very small matter, 

W. C.—If the pipe is properly fitted it will augment the power of your boiler 
a Little, but you will have to be careful in making your arrangements or the 
tube will become clogged up with deposit and probably become red-hot, when 
it may burst, with very unpleasant results. We cannot think that the gain 
would be worth the risk. Such a pipe may, however, be used to heat feed- 
water with advantage, provided proper care be taken to prevent the accumu- 
lation of deposit. 

.. T. G. (Penrith).—You will probably require about 45-horse power to drive 
your mill, If the construction and condition of your engine are such as to 
permit of ita running at about 100 revolutions per minute, using steam at 
75 lb. above atmospheric pressure, cut off at not less than one-third of the 
stroke, it well be able to do the work required. But without further infor- 
mation as to the construction of the engine it would be impossible to say 
whether it should be run at that speed or not. 

A. W. J.—You cannot do better than consult Mr. Stanford's “ Library 
Map of London and its Suburbs,” which is on twenty-four sheets 
to a scale of bin. to the mile. This map contains a great amount of new 
information not given by the Ordnance maps, and is arranged in a most 
convenient form for ready reference, It is corrected up to the year just 
ended, and comprises an avea limited by Finchley. Crouch End, and Leyton 
on the north; by Mitcham, Norwood, and Beckenham on the south, by 
Stratford, Blackwall, and Blackheath on the east; and by Willesden, 
Shepherd'’s-bush, and Putney on the west, It comprises a vast amount of 
detail of every kind, and cannot fail to give you the information you desire. 

Several other correspondents next week. 





* * 
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IRON BARROWS. 
(To the Editor of The Engineer.) 


Sir,—Will any correspondent please give us the addresses of one or 
two firms who make iron barrows? J. F. 
Stalybridge, Jan. 7th. 





GAS FURNACES. 
(To the Editor of The Bagineer.) 

Sir,—If your correspondent, “ P. B.,” St. Helens—see your issue of 
28th Dec.—will write to me, I could probably furnish him with what he 
requires, if he would give me the exact particulars. Frep. Yates. 

Unkel-on-the-Rhine, Jan. 5th. 





SUBSCRIPTIONS. 

Tue ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two dowble numbers)... - £1 9a. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Encineer Volume, price 2s. 6d. each. 

The following Volumes of Tne Enoingeer can be had, price 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
Sollowing rates will receive Tue ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
ratea, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~~ Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sout! 
ampton, £1 16s. 

Kemittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 

ADVERTISE MENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge ia ten shillings per inch. All 
single advertisements from the country muat be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken swhject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

IX O'CLOCK ON THURSDAY EVENING IN EACH WEEK. 

*,” Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mi. George d Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 








MEETINGS NEXT WEEK. 
Tue InstituTION oF Civ, Encrvgers.—Tuesday, Jan. 15th, at 8 p.m.: 
The President's inaugural address. 


Cuemicac Sociery.—Thursday, Jan. 17th, at 8 Ppa ‘On the Intrinsic 
vr. 


Luminosity of Benzole,” by Dr. Frankland an Thorne. “On the 
Action of jucing mts on Potassium sage, by F. Jones. 
“On the Alkaloids o' e Aconite Family, Part I1., the Alkaloids of 


th 
Aconitum Ferox,” by Dr. Wright and Mr. Luff. “On the Action of 
Sulphuric Acid on Copper,” by Spencer Pickering. ‘‘ On the Decomposi- 
tion Products of Quinine,” by Dr. Ramsay and Mr. Dobbie, M.A. 
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ARMOUR PLATES AND PROJECTILES, 

Tue work done by a gun consists in imparting a 
certain velocity to a projectile; with this the performance 
of its duty begins and ends, so far at least as we are at 
present concerned. The shot when it leaves the muzzle 
of the gun has, using“ordinary lang , 2 certain quan- 





tity of “work” stored up in it. Some persons, instead 
of saying that the shot contains work, prefer the phrase 
“potential energy.” We have reason to believe that both 
expressions tend in some measure, if not to mislead, at 
least to confuse. We shall rej€ct both, and write instead, 
“quantity of motion.” Thus, when a projectile leaves 
the muzzle of a gun it contains a certain quantity of 
motion, which may be expressed by Mv—which must 
not be confounded with Met—where M is the mass 
of the matter in the projectile and v its velocity. 
Now, according to a well-understoud law, it is impossible 
for the shot to come to rest until it has imparted all the 
motion which it contained to something else. Let Mv = 
zx. Then when a shot is fired against a target, a fraction 
of x will be dissipated in imparting motion to a given 
weight of air previously at rest as regards the shot; 
another fraction will be expended in putting the materia 
of the target in motion; oe another fraction will go in 
heating the target and the shot, and a fourth fraction 
may be expended in imparting motion of a kind it did 
not receive directly from the gun to the shot, as when it 
is broken up into fragments. As regards the motion im- 
parted to the air, that is represented by the equivalent 
term “resistance of the atmosphere,” and it is not neces- 
sary here to refer to it further. Examples of motion im- 
parted to a target are supplied when the whole structure 
is driven back bodily some inches ; the motion of portions 
of the metal when separation takes place to let the shot 
through ; the cracking of plates ; the flying of nuts and 
bolt heads, and so on. In some one or all of these ways 
the motion which was in the shot when it left the gun 
must be expended before its progress can be arrested. A 
moment’s reflection will show that the greater the fraction 
of x imparted to the target the better, if we wish to 
penetrate it; while the smaller the fraction of 2 imparted 
to it the better, if we wish it to repel the projectile— 
unless, indeed, it were possible so to arrange matters that 
the motion in the shot could be quickly diffused through 
a large plate. For example, if a target could be made, 
say, 10ft. square, which upon being struck by a projectile 
would retreat before it, just as the gun previously recoiled 
behind it, then would « be entirely decomposed and 
wasted and no harm would be done. But this result can 
never be obtained in practice. The gun recoils because 
the force brought to bear upon it increases from nothing 
be to a maximum, while the force brought to bear on a 
plate when a shot strikes it begins at a maximum and 
dwindles down to nothing. Of course these operations, 
both as regards gun and shot, take place in spaces of 
time extremely minute as measured by our mental 
powers ; but even a single second is an enormous period 
of time as compared to some physical phenomena. 

It follows from what we have said that the t aim 
of the maker of targets should be directed to the attain- 
ment of either of two points.. In other words, he should 
do his best to produce armour which will diffuse the 
motion contained in the shot over the largest ible 
quantity of matter in his target; or he should try to 
expend the motion of the projectile on the separation of 
its own particles—that is to say, he should try to break 
up the projectile. Up to the present time, soft tough 
iron has answered better than any other material for 
armour plates, because the particles in the immediate 
vicinity of the projectile flow or move among themselves. 
Much of the motion is thus harmlessly taken out of the 
projectile, while a yet larger quantity assumes another 
condition, and appears as heat. The hotter a target 
becomes upon being struck the better ; because heat does 
no harm to iron plates, while it represents a tremendous 
quantity of motion. hen steel plates are used, unless 
they break up the shot, the motion imparted to them 
takes a form different from that which it assumes in an 
iron plate. The atoms will not flow among themselves. 
nor do they appear readily to take the condition of diffused 
heat vibration. Instead, the mass of the plate separates, 
cracks occurring, and the various portions of the metal 
move away from each other. It follows that steel 
must fail as an armour plate, unless it can break up the 
shot, while an iron plate may be perfectly successful, 
while leaving the shot as perfect as when it was flying 
through the air. To put this in another form, we may 
say that if a locomotive were allowed to run against a 
fixed obstacle, that obstacle must either break up the 
engine or be overcome ; whereas if the engine, when 
running at speed, had the brakes suddenly applied, all 
the motion previously contained in it would be converted 
into heat, and the engine would be stopped without 
injury. Tf our readers will turn to any of the numerous 
illustrations which we have published from time to time, 
showing the effects of projectiles on iron_ plates, 
they will see that a strict analogy exists between 
the effect of these plates on the projectile and that 
of. brakes on a train. The shot is really brought to 
rest in much the same way asa pile driven into hard 
ground by the lateral friction. It may be quite possible 
to ‘make a steel plate which will break up projectiles, 
and we have no intention of deprecating here the substi- 
tution of steel for iron. We only desire to point out that 
all the experiments yet made go to show that in steel, 
motion received from the projectile assumes a different 
form from that which it takes in asoft iron plate; and we 
repeat that unless the steel plate is able to break up the 
shot, it must itself be broken up, the fractures assuming 
the form of cracks traversing extreme areas. On the 
other hand, this very peculiarity tends powerfully to pre- 
vent penetration, because the motion which takes p 
among the molecules, instead of being localised at or near 
the locus of impact, is diffused extensively throughout 
the target. If it was certain that one or two shots only 
would strike a plate, then would steel be a much better 
material than iron for armour, because it would infallibly 
keep those out when iron would let them in ; but as we 
have to consider the chance of many shot striking a given 
plate, steel is inferior to iron, because the ship would be 
peeled by degrees, the steel plates being broken up into 
small pieces, which would finally tumble off into the sea, 
and"leave the vessel defenceless, 





If we turn to the projectiles, it will be seen that a brittle 
material like cast iron is the worst that can be brought to 
bear against steel plates. What is wanted is a combination 
more or less resembling the head of a hammer ; that is 
to say, the shot should have a striking face as hard as 
possible to prevent be ge while this should be backed 
> by a very tough material. It appears to us that 
although Mr. Wilson has not yet accomplished all that 
may yet be hoped in the manufacture of compound 
armour plates, he could without difficulty make super- 
latively good armour-penetrating projectiles by com- 
bining a nose or striking face of steel containing carbon 
eno to harden, with a wrought iron body. Nor is it 
certain that such projectiles need be enormously ex- 
pensive. On the contrary, they might be produced, we 
think, at a comparatively moderate price. We shall be 
happy to hear that Mr. Wilson has turned his attention 
in this direction, as we have no doubt that he 


could turn out shot which would play havoc 
with steel plates at all events. Should it be 
ultimately found possible to produce an armour- 


plate which, while tough at the back, is extremely hard 
at the front, it is probable that cast iron projectiles with 
conical heads must be given up. When such a projec- 
tile strikes a plate, the tendency is for the metal to sepa- 
rate in pinses, the outer portions of the shot sliding, so 
to speak, down the inner. If we take three slips of wood, 
and tying them together in such a way that the middle 
slip :projects beyond the other two, strike the end of 
the bundle on the table, it will be seen that the two outer 
slips will slide down towards the table at each blow if 
they can. If, however, instead of a table we use a mass 
of stiff clay, no such action may take place, as the clay 
assumes the form of the end of the bundle at once, and 
each of the three slips meets with its own share of the 
remainiug resistance. A soft iron plate acts in much the 
same way as the clay, and thus the chilled conical heads 
of shot and shell stand up well to their work, although 
the head usually separates from the body in a way ex- 
plained by Colonel Owen in “ Modern Artillery.” But 
were an intensely hard face presented to them, it is 
almost certain that the shot must split up longitudinally. 
A compound projectile such as we have suggested above 
would probably not fail in this way, but we do not see 
how cast iron could escape. In some respects, flat- 
fronted shot would be better than conical shot for opera- 
tions against hard faced plates, but there is a serious 
objection to its use which has not yet received sufficient 
attention. It consists in the fact that while such a pro- 
jectile can only get through by punching a hole, it must 
carry the bit punched out before it. Now, it has been 
proved that when fiat-fronted shot get through armour 
plates successfully, they do not_get through the back- 
Ing as easily as conical shot. e reason assigned is 
that the bit of plate punched out has to be driven through 
the wood before the shot, and that being larger in 
diameter than the shot, the timber can offer powerful 
resistance. This is the truth, but not the whole truth. 
The effect is due in great measure to the fact that much 
of the motion previously stored up in the shot is now 
communicated to the mass of iron forced out of the plate. 
This mass of metal must have a velocity bearing a certain 
proportion to that of the shot imparted to it ; and the 
result is that it and the shot move on together at a speed 
smaller than the shot alone would have had. But the 
power which a shot possesses of getting through a target 
varies, not as its velocity, but as the square of its velocity, 
and the consequence is that the shot and the punching 
together fail to get through when the shot alone might 
have penetrated the backing with ease. To illustrate 
this, we may use the following figures: A 12in. flat- 
fronted projectile weighs, say, 600lb. Let the velocity 
on striking a target be 1100ft. per second, then its energy 
in foot-tons will be about 5050. If this shot punches a 
12in. armour plate, the piece of metal removed can hard] 
weigh less than 3001b. Now where the shot first struc 
the plate it would upset the face of this portion of the 
target, and then proceed to cut it out and drive it before 
it at its own remaining velocity. What this velocit; 
would be precisely it is not a for us to say, unless a! 
the data concerning any particular round were before us. 
Let us assume that it is 500ft. persecond, then the quantity 
of motion wasted in imparting velocity to the punching 
wouldrepresent notlessthan 520 foot-tons of work, or, say, 
10 per cent. of the whole force stored in the projectile 
when it first struck the plate. This is entirely indepen- 
dent of the work required for shearing the — out 
of the plate, which is probably not much more than 
that required for wedging the parts of the plate apart 
when a conical shot finds its way through. Tt is quite 
possible that with the advent of steel, or hardened, plates, 
flat-fronted shot may be again brought into a prominent 
place ; and the point to which we endeavour to direct 
attention deserves to receive a much more thorough 
investigation than we can ibly give it here. When 
it comes to be unders that a target is to receive 
motion in some way from the shot—which, to speak 
metaphorically, pours motion into it, as we may pour water 
from a jug into a bucket—and that resistance really means 
the reduction of the intensity of motion Ly diffusion, 
or to use Sir William Thompson’s words, “The degrada- 
tion of energy,” an important step will have been made 
toward the formation of a sound theory of target con- 
struction, a point hardly touched up to the present 
moment. 


THE HATFIELD COLLISIONS. 


On Friday night a series of accidents bearing a close 
analogy to the celebrated Abbotts Ripton collision, 
occurred on the Great Northern Railway. No one was 
killed on the spot, although several persons were more or 
less injured, and it is yet doubtful whether one of the 
engine drivers will recover. The particulars may be very 
briefly stated. Not far from Hatfield, and about twent 


miles from King’s Cross, the Luton and Dunstable brane. 
joins the main line on the down side, and runs beside 
On the other 


it for a short distance into the station. 
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or up side the Hertford branch also joins the main line 
near the same place, and, like the Luton branch, runs 
for a short distance alongside it. There are thus four 
lines of rail at this place. About 9 p.m. on Friday a 
goods train of seventeen wagons from Luton was running 
slow ly towards Hi uttield station when an axle broke, and 
the train at once left the rails and fouled the down main 
line. The guard at once ran towards Hatiield to stop 
the down Scotch express, which he knew was nearly 
due. He had, however, only time to get, to a 
distance variously stated at 140 yards and 300 yards 
from the point where the line was obstructed: and 
to put down a fog signal when the express came up. 
The driver applied the vacuum brake with which the 
train was fitted, but he did not succeed in averting a col- 
lision. The express dashed into the scattered goods train, 
and the engine diverged to the right, followed by the train 
into the Gft. space, where the whole train stood with the 
carriages well stretched apart. Immediately afterwards 
an up train running at high speed arrived on the scene and 
struck the buffer of the Scotch express engine. We 
must refer our readers to the columns of the daily press 
for an account of what followed. The destruction of 
rolling stock was enormous, one engine being literally 
knocked to pieces. Several ofthe passengers were seriously 
cut and bruised, an engine driver was all but killed, and 
the cost of the accident will have to be counted in thou- 
—— of pounds. 

Ve have data enough before us to draw a very impor- 
sadk lesson from these collisions. We need say nothing 
concerning the broken axle, which was the indirect cause 
of the events which succeeded so rapidly. The first 
point to which we would draw attention is, that but for 
the vacuum brake we might have had a disaster quite as 
serious as that which occurred at Abbotts Ripton to 
record. The second is, that no matter how efficient the 
block signal system may be, it cannot possibly prevent 
accidents due to the fouling of one road by a train which 
ought to be running on another. It has been urged ere 
now that the block system rendered the use of highly 
efficient yoy unnecessary. It may be anticipated that 
we shall hear no more of this kind of reasoning. In 
point of fact the only possible means of averting colli- 
sions under such circumstances, on which reliance can be 
laced, are good continuous brakes. The third and most 
important lesson that can be drawn from the Hatfield 
accident is, however, that the Smith vacuum brake fails 
when it is wanted, just in the way thi 1t we have antici- 
pated and explained on several occasions. So far as the 
stopping of a train is concerned, all fairly good con- 
tinuous brakes are equally etticient the moment the blocks 
are applred with ne LLUIUM PHESSULE A garnst the wheel tires. 
The weak point in the vacuum brake is that it does not 
apply the blocks soon enough, and it is not possible that 
it can under any circumstances or condition work with 
that lightning-like rapidity which is essential to 
success when every secondis of the last importance. 
The Westinghouse automatic brake owes its superior 
efficiency as a train stopper to its promptness of action. 
It is perhaps too much to say that had the Scotch express 
and the fast up passenger train been fitted with the 
automatic brake no collisions would have taken place, but 
it is not too much to say that they would have been 
comparatively insignificant in their effects. This can 
easily be demonstrated. Unfortunately we have no data 
before us which would enable us to tell at what distance 
from the scene of the first two accidents the driver of 
the up train first became aware of his danger, so we can 
say nothing concerning this train save that as it is certain 
its driver received some w: ining, an efficient brake would 
have reduced its speed, and mitigated the force with 
which it ran into the débris before it. As regards the 
Scotch express there is a difference of opinion. Accord- 
ing to one authority the driver shut off steam and applied 
his brakes at a distance of 420ft., or thereabouts, from 
the wagon which lay in his way. According to another 
statement, however, the distance was fully 900ft. We 
have no precise evidence as to the speed at which the 
train was running. If the first estimate of distance we 
have given be correct, then the speed may have been any- 
thing between 40 and 45 miles an hour; ; if the latter 
be right, then the speed of the train could not have been 
much less than 50 miles an hour. 

To make this clear, our readers have only to turn to our 
impression for January 5th, 1877. They will there find 
a record of the results obtained with a train fitted with 
the Smith vacuum brake, tried on the North British 
Railway on the 22nd of December, 1876. It is probable 
that the weights of the Flying Seotchman and of the 
experimental train were not very dissimilar, and we may 
assume that what held good for one should hold good of 
the other. Now, on the 22nd of December, 1876, it was 
found that the Smith train could not be stopped in less 
than 1020ft. when running at 45 miles an oss when 
travelling at 40 miles an hours it only ran 740ft. 
after the brakes were applied. If 900ft. intervened 
between the spot where the driver of the Scotch express 
put on his brakes and the truck which fouled his road, 
then he could not have run into the latter if his speed 
had been but 40 miles an hour, and he would have run in 
with little violence had he been moving at 50 miles an 
hour. Had his speed: been 55 miles an hour, however, 
his train would have run 1375ft. before stopping. As a 
violent collision took. place, we must assume either 
that the speed was over 50 miles an hour, or that the 
distance to be run with brakes on after the driver got 
his warning was less than 900ft. We prefer to take the 
former alternative as most likely to be accurate. Under 
the circumstances the vacuum brake failed to prevent a 
collision, although it mitigated its effect. Let us see what 
would have hapy yvened had the Scotch express been pro- 
vided with the We /estinghouse automatic brake instead. 

A train fitted with the W estinghouse automatic brake 
was tested on the North British Railway on the same 
day and in the same way as the vacuum “brake. At 40 
miles an hour it was sto ped in 550ft.; at 50 miles an 
hour it ran only 777ft.; while at 55 miles an hour it ran 





only 910ft. We may safely assume, therefore, that had 
the Scotch express been fitted with the W estinghouse 
brake it would have escaped all injury on Friday night; 
and this is the more certain because the road. rises 


from Hatfield to the place of the accident. If, 
however, the distance to be rum with brakes on 
was only 420ft., neither -the Westinghouse nor the 


vacuum brake could have stopped the Flying Scotch- 
man in time to prevent a collision—indeed, the brake 
has yet to be invented which will pull up a train 
running at 45 miles an hour in 420ft. It may be argued, 

therefore, that as neither brake could have averted an 
octideehe one is just as good as the other. This is a mis- 
take, which we would particularly warn railway men to 
avoid. The prominent advantage of a quick- -acting brake 
is that it takes the speed rapidly out of a tr ain. If our 
readers will turn to the diagrams obtained with a speed in- 
dicator,and published in our impression for Jan, 5th, 1877, 
they will see that the remaining velocity in the train ‘fitted 
with the vacuum brake after it had run a distance of 
400ft. subsequent to the application of the brakes, was 
not less than 42 miles an hour, the original velocity being 
45 miles an hour; when this last was 40 miles an hour, 
the train had a remaining speed of 34 miles an hour when 
400ft. had been traversed after the brakes had been put 
on. On the 420ft. hypothesis, the Flying Scotchman must | 
have run into the broken-down goods train at some speed 
over 34 and perhaps above 42 miles an_ hour. Wad | 
the Westinghouse automatic brake been used, the speed | 
would have been very much less. An inspection of the 
diagrams to which we have just referred will show 
that when the train fitted with the air bri ike was stopped 
from a speed of 40 miles an hour, the remaining velocity 
after the first 400ft. had been traversed was but 
25 miles an hour. No diagram is given for 45 miles an 
hour, but it is easy to see that the remaining velocity 
would then have been under 30 miles an hour. Now 
the power of doing mischief possessed by a train 
running into an obstruction varies not as its speed but 
as the .square of its speed, the work stored in it being 


a We the 


weight of the “4 Scotchman on Friday night. 
30 miles an hour each ton which it wei ighed would 
represent in round numbers 30 foot-tons of, in this case, 
destructive energy, while had the speed been 42 miles an 
hour, each ton of train would have represented in round 
numbers 59 tons. From which it follows, 
Scotch express been fitted with the automatic instead of 
with the Smith vacuum brake, it would have possessed 
only one half the destructive power that it was actually 
able to exert ; and this being the case, it follows that a 
fine engine might have escaped with little injury, while 
only the leading carriages would have been damaged. 
other words, some thousands of pounds worth of pro- 
erty would have been saved, even though the collision 
1ad not been entirely averted. 

Before concluding, we cannot help pointing out once 
more that a very grievous error will be committed if 
railway companies adopt inefficient continuous brakes, 
and then fancy that they have taken all possible - 
cautions to avoid accidents. On the 13th of November 
1877, an accident bearing strongly on this point occurred 
at Radcliffe Bridge, on the Lancashire and Yorkshire 
Railway, in a fog, a fast passenger train from Skipton 
running into the engine of a goods train ; seven passen- 


represented by do not know precise 


gers were hurt, and the engines were both much damaged. | 


In this case the train ran 650 yards after the steam was 
shut off and the brakes were applied. The engine and 
tender were fitted with the vacuum brake, and five out of 
the seven vehicles comprising the train were fitted with 
Fay’s continuous brake. The line rises at the rate of 


1 in 264 from close to the distant signal to the point of | 
In this case it is evident that the continuous | 
brake was not as efficient as it ought to have been, to | 


collision. 


speak as mildly as possible. There is some reason to 


hope that such “accidents” as this last will soon become | 
impossible, for we have reason < believe that the Board | 


of Trade has just issued a second and very sharp circular 
to the railway companies, which virtually insists on the 
adoption at once of some uniform system of continuous 
brake. 

LAST YEAR’S EXPORTS, 

Tue Board of Trade Returns issued on Wednesday are of 
especial interest, inasmuch as they not only show our foreign 
trade during the month of December, but for the whole of the 
year 1877. The total value for the twelve months reached 
£198,731,073, as compared with £200,639,204 in 1876, and 
£223,465,963 in 1875; but it should be borne in mind that 
during the year there has been a constant shrinkage in all 
values, and that in many classes of goods we have been 
selling larger quantities at reduced prices. Of small fire- 
arms, for instance, we exported 255,166, worth £269,544, as 
against 203,021 for which we obtained £270,890 in 1876. 
Of manufactured brass we sent off 92,441 cwt. for £443,439 
in 1877, whereas 93,368 cwt. in 1876 were valued at 
£485,580. We seem to have done a much smaller busi- 


ness in railway rolling-stock, for last year we only exported | 


174 passenger carriages, which we sold for £39,955, 


against the 635 for which we obtained £167,779 in 1876. Of | 
trucks or wagons, too, we only sent off 2205 last year, valued 


at £161,850, whereas in 1876 we exported 4189, valued at 
£301,186. Our foreign shipments of coal, coke, and patent 
fuel fell from 16,299,077 tons in 1876 to 15,358,828 tons last 
year, and the values from £8, 906,468 to £7,828,497. France 
was our best customer, with 2,982,372 tons, and Germany 
next, with 2,029,238 tons. Our exports of unwrought copper 
reached 232, 396 ewt. last year, as against 238,223 cwt. the 
year previous, the respective values being £879,007 and 
£983,451. The quantity of ‘ae or manufactured copper 
was 224,700 cwt. in 1877, and 216,590 cwt. in 1876, 
the values being £975,554. and £1, 000, 133, respectively. 
The value of our hardware and cutlery exports last year was 
£3,335,837 against £3,483,286 in the preceding year, the 
falling off having been almost wholly in the early part of last 
year. During 1877 we shipped to foreign ports 881,442 tons 
of pig iron as compared with 910,005 tons in 1876, the re- 
ctive — being set down at £2, 524,857 and £2,842,434. 
Of bars, angles, &c., the quantity ‘during the year ending 


At | 


that had the | 


In | 


December 31st last was 247,733 tons against 227,945 tons in 
1876, but the values were £1,924, 734 i in 1877 and £1,945,445 
in 1876, showing a great drop in yalue during the year. Of 
hoops, plates, armour plates, &c., we exported to the value of 
£2,725, 597 last year aqninnt £2, 853, 621 in 1876, and £3,304, 148 
in 1875. The total value of our last year’s exports of tin-plates 
was £3,034,917, as against £2,891,693 in 1876, and £3,686,607 
in 1875. Of cast or “wrought i iron we sold to foreign customers 
last year to the tune of £3, 640,715, as compared with 
£4,041,418 in 1876, and £4,342,492 in 1875. Our steel trade 
must have been quiet, for last year we only ex —— 24,402 
tons, worth £808, 149, whereas in 1876 we shippec foreign-wise 
25,777 tons, valued at £878,412. The total quantity of iron 
and steel exported in 1877 was 2,344,651 tons, against 
2,224,470 tons in 1876, or an increased quantity last year of 
120,000tons, but the comparison of valuesforthetwo years shows 
a different result, viz., £20,095,562 in 1877, and £20,737,410 in 
1876. Our exports of lead were 42,411 tons last year, and 35,921 
tonsin 1876,the values being £913,218 and £809, 995 respectively, 
The value of our foreign trade in steam engines last year was 
£1,989,513, against £l, 939,117 in 1876, and £2,631,333 in 
1875. Of other kinds of machinery, we shipped foreign 
to the value of £4,693,253, the figures for 1876 being 
£5,271,309, and for 1875, £6,427,314. The total value for 
the year of our exports of telegraphic wires and apparatus 
| connected therewith, reached £1,248,403, against £814,849 in 





| 1876. Of unwrought tin we exported 122,202 ewt., worth 
£449,655, against 99,217 ewt. for £392,700 in 1876. Of zinc 
and spelter we shipped to the value of £123,321, against 


£130,545 in 1876. The special account of iron and steel rails 
shows that the total value of the former class was £1, 160,434, 
and of the latter £1,926,714, against £1,409,543, and 
£1,636,852 in 1876. The quantities show to still better 
advantage. Australia was our best customer for iron, and 
Russia for steel rails. 


THE INFLUENCE OF VIBRATION ON STEEL. 

Hrrverto it: has almost invariably been assumed that the 
softer a bar of steel was the more likely was it to endure 
strains and shocks causing vibration. Steel is a metal of 
anomalies and surprises, and recent inv estigations carried out 
in the United States by Mr. W. Metcalf, of the Crescent 
Steel Works, Pittsburg, appear to show that popular opinion 
} is wrong, and that the hard steels suffer less from vibration 
than the soft steels. Mr. Metcalf’s attention was first called 
to the matter by the constant breakage of steam hammer 
piston rods. These, made of ordinary steel, lasted but six 
months, an iron rod breaking in half that time. Then lower 
| and lower steels were tried, and broke in about five months. 
An accident caused the hurried use of a rod made of 
comparatively high steel; it was assumed that it would not 
last more than a week or two, but it actually held out 
for more than two years. Subsequently a lot of small 
steel connecting rods were tested in a special machine. 
The test required was that a machine should run four and 
a-half hours, at a rate of 1200 revolutions per minute, un- 
loaded, before the connecting rod broke. These rods 
were unforged in the middle, and consisted of a piece of 
straight round bar with a head welded on each end, the 
middle of the piece being left as it came from the rolls. This 
explanation is necessary in order that it may be understood 
that no accident of forging affected the results. ‘‘ The mode 
of rupture was,” says Mr. Metcalf, ‘‘as a rule, the same in 
all cases; the rod heated at the middle, where the vibrations 
met, as they were imparted by rotary motion at one end and 
by reciprocating motion at the other, and by alternating 
| strains of compression and extension. In some cases the sea 
became slightly red hot at the middle before rupture. After 
heating, the next thing observed was the raising or loosening 
| of the surface scale of the middle. Soon after this rupture 
began, first at the surface and gradually soning to the 
centre, until finally the rupture took place. The breaking 
was gradual in every case, no piece breaking suddenly, even 
of the highest steel. The tirst trial was with ‘53 carbon steel: 
mean time of six trials, two hours nine and one-eighth minutes, 
Second trial, 65 carbon steel: mean time of six pe two 
hours fifty-seven and a-half minutes. Third trial, *85 carbon 
steel: mean time of three trials, nine hours forty-five minutes, 
or more than double the requirements, This was satisfactory, 
and the trials were stopped.” A set of twelve connecting 
rods, made from seo ingots, was then prepared, These 
| were tested with the following results :— 


The *30 C. ran th. 21min, heated and bent before breaking. 
The *49 » Ih, 28min. 
The *53 » 4h. 57min. broke without hes ating. 
The 5 ,, 3h. 50min, broke at weld where imperfect, 
The *80 » 5h. 40min. 
The ‘84 —  * 

“ST C. broke in weld near the end. 

‘96 ,, ran 4h. 55min, and the machine broke down, 


From Prof. Thurston’s report of the mechanical tests of these 
steels we have the following :— 


Ultimate tensile Extension ratio 
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ee eT. ‘ 46, 879 . “8058 
71,75; “115 
53... 79/062 “1943 
“65. sae i9 
“80... 2 
py mie ellen ‘ 1783 
< i Niel ee 119, 969 165 
The w hole t tw aon were not tested heounbe: the aN was 
needed for other work, and when Mr. Metcalf returned to 
complete the experiment it was discovered that the foreman 





of the shop had picked up the unbroken specimens, put them 
into machines and sent them off. Enough was done, however, 
to show that the maximum of strength to resist vibration was 
| not found among the ductile steels. Mr. Metcalf gives some 
other data concerning the performance of steel suspension 
|rods in a bridge which corroborate his views, which are 
| practically novel, 
THE MASONS’ STRIKE. 

A DEPUTATION of Germans had an interview on Tuesday 
with Count Miinster, the German Ambassador, and complained 
that the assistance afforded to the agent of the English master 
masons in Stuttgart in preparing the contracts with the work- 
men by one of the court councillors to the King of Wurtem- 
burg had given an appearance of official authority to the 
importation of German masons into this country. Count 
Miinster asked if the contracts had been broken. Mr. Weber, 
one of the deputation, said the promise was of twelve months’ 
work at 9d. per hour, but the fact was that the men were 

aid 4d. and 5d. per hour, and ‘were, on account of their 
ignorance of the language, totally in the power of the agent 
and the masters. In answer to another question of the 
ambassador, how much the English masons earned, Mr, Weber 
said that the average earnings were from 36s. to 38s, per 
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week in full time, and in the winter months considerably less. 
Count Miinster said that that was scarcely sufficient to live 
upon, and that the pay of the German mason in Germany was 
propeenenaeey larger. After some further conversation his 
ixcellency said that he much regretted this importation of 
masons; that he well knew that the position of all other 
German workmen would suffer, and that he would in the interest 
of all Germans use his influence and give a warning to Germany. 
Now if this be true it is evident that the men have been more 
or less misled, and that the masters have broken faith with 
them. Probably, however, we have not heard the whole 
truth, and a few words from the masters may put a very 
different construction upon what, after all, was merely an ex 
parte statement, Count Miinster’s interest is perfectly intelli- 
gible. Atatime when the German Government is striving 
its utmost to stay the tide of emigration, which is putting out 
of its reach for military purposes a vast number of able- 
bodied men, it is not surprising that the German ambassador 
should jump at the opportunity to “use his influence and give 
warning to Germany.” Whatever may be the comfort of a 
mason in Germany, it is not much regarded when he is 
wanted in the camp. If the pay of the German mason be 
‘* proportionately larger” than the pay of their English 
brethren why do they come here in such numbers as to 
disturb Count Miinster ? 


REVIEW. 
Eisenconstructionen des Hoch-und Briickenbaues aus Eisenbahn- 
schienen. Von FrANZ Kesster und FRANZ PYEUFFER, 
Ingenieure. Reprinted from the ‘‘ Transactions” of the 
Austrian Engineers and Architects Society. 1877. 
WE find in this short pamphlet of barely four pages, 
accompanied by two sheets of drawings, a naturally brief 
and somewhat superficial treatment of a suggestion to 
use old rails in the construction of railway bridges. The 
drawings represent several possible and impossible forms 
of adoption, and although suggestive of a considerable 
theoretical constructive ingenuity, are, when all is said 
and done, little more than an elaborate amplification of 
ruder forms of construction adopted by contractors to 
supply temporary exigencies, in the absence of more suit- 
able materials. Whether the general application of worn- 
out rails will prove of value in permanent structures, 


where a greater nicety of fitting and a more reliable | 
homogeneity or material are required, or not, experience | 


alone can show; at present the question is in a purely 
theoretical state, and the probable disadvantages of 
the system appear to have been overlooked by the authors 
in their eagerness to discover the possible advantages of 
their invention. 

In Austria, where the railways are long, and situated 
for the most part at great distances from the seats of iron 
industry, the transport of new materials forms an im- 
portant item in the cost of maintenance, no less than in 
that of construction; and if it were possible to utilise 
the old rails in the way proposed—in other words, if 
the lines were being snabianie extended or branches 
being constructed, so that a demand could be found for 
the continual supply of worn-out rails—there is no reason 
why the latter qaaid not be utilised in this way, pro- 
vided the assumption of a saving of 27 per cent. to 30 per 
cent. by the authors were correct. But on this point 
the mercantile side of the question has been sub- 
jected to the light of theory and not of practice. 
In the first place, excepting in the case of a time 
guarantee, the rails which are unfit for main line 
traffic are generally condemned to a second period 
of service in stations and sidings, and are not again 
renewed until they have partially lost all semblance 
of their original form ; and pobre the rate of exten- 
sion of the branches would be dependent on the progres- 
sion of renewal on the main line, and in accordance with 
the necessities of construction, the old rails could not be 
carried on the lines about to be built, but would require 
an expensive transport to the site of erection. 

Granted that the loss of 6 centimetres square, or {of a 
square inch in the area of the head of a rail, as assumed by 
the authors, is not detrimental to its use in a construc- 
tive form, and that the fibre has not been structurally 
affected by wear and tear, it is very doubtful if latent 
flaws have not been produced in the web or foot which 
would sooner or later be developed by a subjection to 
contrary strains to those for which it was originally 
designed. 

In assuming that a saving of 27 per cent. to 30 per 
cent, will be effected by the use of old rails in plate, and 
still more by their use in lattice girders over the usual 
method of roof and bridge building, the inventors do not 
seem to have paid sufficient attention to the excess of 
metal and the consequent unnecessary weight they would 
introduce. For instance, in a Warren girder with, say, 
sixteen bays, the strain on the end braces would be nearly 
double that on the centre, with a proportionately decreas- 
ing strain from the outside to the centre on each inter- 
mediate brace. The adoption of the same section through- 
out would in this case amount to almost 45 per cent. 
increase of unnecessary weight ; and in like manner the 
flanges, if consisting of one or two pairs of rails, would 
in the former case be 40 per cant. heavier than necessary, 
and in the latter either that, or subject to too abrupt a 
change of form either for symmetry or safety. 

Adopting the authors’ own prices, we find that, on 
account of this excess of 45 per cent. of useless metal 
necessitated by the adoption of an arbitrary cross section, 
an ordinary structure of 100 tons would cost at £24 per 
ton £2400, whereas one consisting mainly of old rails at 
the authors’ price of £17 10s. per ton, would require 
£2537 on account of its additional weight. 

The authors suggest that to facilitate the fitting of the 
rails the foot should be once more heated and rolled out; 
this would necessitate a transport to and from the works, 
the avoidance of which seems to have been the goal of 
the invention, Using old rails for columns and for spires 


is merely throwing away metal, and setting at defiance 
the laws of architecture and political economy, as in the 
former case cast iron is much cheaper and more’ easily 
moulded into symmetrical forms, and in the latter, sup- 
osing even the necessity for a number of spires should, 








| 





from some sudden freak of humanity, unexpectedly arise 
along the route of a railway—and in no other case wonld 
there be any advantage—even then timber would be far 
less costly, and better adapted by its weight to the 
general strength of foundations. 

There are doubtless many uses in construction to which 
old rails can be turned, where they are a dead weight on 
the hands of the company, but these are mostly confined 
or should be, to structures not liable to sudden Variations 
of load, and im which no particular attention need be paid 
to architectural design, Apart from an engineering point 
of view, the question is simply one of profit and loss, 
dependent quite as much on the material itself as on the 
distances to which it has to be transported. The authors, 
in their estimate, appear to have omitted this fact, and 
attended only to the technical view of the matter, basing 
their caleulations on postulates which cannot occur in 
practice, and, in their haste to publish the result of an 
abortive idea, have utterly ignored the beauties and 
symmetry of design which, after the necessary strength 
has been provided for, ought to be the aim of the engineer 
no less than that of the architect and builder. 

The pamphlet originally appeared as a communication 
to the “ Zeitschrift des Oest, Ing. und Arch. Vereins,” and 
has since been published in the present form for circula- 
tion. It is to be yim that before taking the latter 
step the authors did not go deeper into the subject, 
nevertheless they must be commended for the modest 
bounds within which they have contined their remarks. 








AUTOMATIC GAS LIGHTING. 

An extremely ingenious plan for lighting and extinguishing 
the public street lamps by electricity has lately been put to a 
severe test by one of the London gas companies, and is likely 
to be soon tried on an extensive scale in some of the leading 
thoroughfares of the metropolis. The plan is one whereby 
electric currents are made to turn the gas on, light it, and 
subsequently turn the gas off. Although three operations are 
thus involved, the arrangement is remarkably simple. A 
single wire may be carried along a line of lamps and then 
connected with the earth, or the wire may be carried round 
through a circuit of lamps so as to terminate at the station 
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from whence it started. At this station there would be a 
magneto-electric apparatus for generating the required 
currents, and one operator at this station would be able to 
command a number of circuits, each comprising any number 
of lamps up to 300, or more. The practical test already 
applied has been carried out at the Fulham Gas Works, 
formerly belonging to the Imperial Company, but now the 
property of the Chartered. On these premises a single line of 
insulated wire about half a mile in length has been conveyed 
by a zigzag course along a series of twenty-three lamps. ‘The 
wire in this instance is chiefly an aérial line, suspended to the 
lamp-posts and attached to various intervening structures, 
Generally speaking, the wire is uncovered, and is only insu- 
lated at those points where it would otherwise come in contact 
with some conducting substance. In towns and cities where 
there would be an objection to an aérial line, it is proposed 
that the wire, properly insulated, should be buried under the 
kerbstone at the edge of the pavement. The engineer-in-chief 
of the Fulham Gas Works, Mr. MacMinn, has lately presented 
a report to the directors of the Chartered Company on the 
working of this system, in which report he states that so far 
as his observation goes the invention is an absolute success. 
For a period of several weeks, and, in fact, for a much longer 
time, the apparatus has worked admirably, although the 
lamps have been repeatedly lit and extinguished to satisfy the 
curiosity of visitors. One lamp has been in operation for a 





period of eight months, Ona recent visit to the works, we 
witnessed the perfect facility with which the lamps were thus 
controlled. 

In carrying out this system, the mechanism applied to each 
lamp, in addition to the wires, is contained in a small metallic 
box of circular form, which will be covered by the shadow of 
the present governor, and will therefore offer no additional 
obstruction to the light. As this circular box is thus placed 
beneath the existing governor, it will simply appear as a pro- 
longation of the lamp column, and will most likely escape the 
observation of all except the initiated. 

The accompanying engraying shows the mechanical arrange- 
ment. The socket F is screwed on to the top of the gaspipe, 
and the frame H is made hollow, for the purpose of allowing 
the gas to flow upto the nipple at the summit. The gas is 
turned on or off by means of a valve, or stop-cock, the lever of 
which is seen’ caught by one of the studs A. The two 
studs A A are borne on the upper part of the permanent 
horseshoe magnet (©, the latter being supported on the 
sony of a fine pivot working in a cross-piece in the frame H. 

is permanent magnet is capable of a reciprocating hori- 
zontal movement, and supposing its position in the drawing to 
be reversed, the other stud A wo carry the pin, or lever, 
back through a short space. This shifting of the lever one 
way or the other serves toturn the gas either on or off, 
as may be desired. The movement of the magnet is 


effected by a change in the polarity of an _ electro- 
magnet consisting of a soft irom core in a coil at 


B. According as the current is sent forward or back- 
ward through the coil, so the polarity of the core is 
altered, and the permanent magnet is turned on its pivot. The 
electrie current which turns the gas on or off is obtained from 
the magneto-electric machine at the station, and is conveyed 
by the wire D D, which wire connects all the lamps. Sup- 
posing the current to be sent in such a direction as to turn the 
gas on, the next operation consists in transmitting along the 
wire DD a powerful discharge obtained from a condenser 
raised to an electro-motive force of several thousand volts or 
units by means of a Ruhmkorff coil. Around the primary coil 
at B is wound a secondary coil of fine wire, and of much 
greater length. The discharge from the condenser has the 
effect of producing a secondary current along the wire E E, 
thereby developing a small spark just over the burner. The 
discharge which passes through the primary wire has the 
same effect simultaneously on the secondary wire in all the 
lamps of the circuit, so that the gas being previously turned 
on in the manner described, the whole of the lamps are lit. 
If the first and last lamp in each circuit be in sight of the 
station, the continuity of the circuit will be proved by the 
lighting of these two lamps. When itis required that. the 
lamps shall be extinguished, a reverse current through the 
primary wire will cause the permanent magnet to turn on its 
pivot and strike the lever of the stop-cock, so as to turn off 
the gas. A collar of ebony is placed at G to prevent the 
dissipation of the secondary current. Ebony is also ‘used 
inside the socket F. The gas is sealed at the stop-cock by a 
film of almond oil, which is well adapted to resist. the action 
of frost. 

The stop-cock consists of a brass tube forming a vertical 
socket, and fitting into the cylindrical part above the horse- 
shoe magnet. The socket thus formed has a small aperture on 
one side, opening into the hollow of the frame H. The plug 
of the cock is made with a very slight downward taper, and is 
hollowed out in the middle. At the side of the plug is an 
aperture corresponding to that in the socket. The annular 
space between the plug and the socket is that which contains 
the almond oil. The base or stem of the plug is supported on 
the pivot on which the horse-shoe magnet turns. Projecting 
horizontally from the base of the plug is the pin or lever 
already mentioned. The movement of this lever—which is 
practically the handle of the cock—by the impact of the studs 
A A, carries the plug with it. When the meta of the plug 
is thus brought opposite the aperture in the socket, the gas 
flows up towards the burner; and, in like manner, when the 
plug is so turned as to remove its aperture from coincidence 
with that of the socket, the gas is intercepted, and the supply 
turned off. 

The apparatus which we have thus described is the invention 
of Mr. St. George Lane Fox, who has taken out a patent for 
the United Kingdom and various parts of the world, includ- 
ing France, Austria, Italy, Belgium, India, the United States, 
and Canada. The plan has already attracted the attention of 
many scientific persons, including Sir William Thomson, Mr. 
Latimer Clarke, and others. The jocal authorities of Edin- 
burgh, Glasgow, Liverpool, and Newcastle, are also moving in 
the matter, as well as several of the London vestries. It is 
not improbable that the system will be tried experimentally 
for lighting the street lamps in Pall-mall. _ Considerable 
economy, both in labour and gas, is likely to be effected b 
this ingenious invention, and if the system were applied to all 
the lamps of the metropolis, something like 100,000 in number, 
the pecuniary saving would, it is said, amount to alarge sum. 
The invention is also capable of other applications, and Sir 
William Thomson has been particularly struck with its suita- 
bility for producing flashing lights in hghthouses. 








BREAKAGE OF A STEAMBOAT ENGINE Beau.—The Harlem, a pas- 
senger steamboat plying between New York and Harlem, recently 
broke the working beam of her engine. The break took place 
between the eye of the main link and the main centre of the 
beam. ‘The beam is of the usual American type, having a cast 
iron skeleton frame bound round with a strap of wrought iron. 
The fracture of the lower part of this strap shows that a flaw has 
existed for some time but was not perceptible, being covered by a 
vertical strap. he fracture of the cast iron skeleton frame and 
the upper part of the wrought iron strap showed a good quality 
of iron, the former being of a gray colour and close grain, and 
the latter of a fibrous nature. ‘The rectangular cross section of 
the strap, where the flaw is, and where the break first commenced, 
is in size 5in. by 3}in. The length of the beam is 15ft. Gin. by 
8ft. wide. The point of interest is the fracture of the wrought 
iron strap where the flaw is, and the iron shows crystallisation, 
As the tlaw was concealed from view, it becomes a matter of 
speculation how long it has existed, and whether it resulted from 
inferior iron or from crystallisation gradually taking place as the 
result of constant vibration. ‘The excellent appearance of the 
iron in the upper part of the beam strap seems to indicate that 
the iron when first put round the skeleton was all of good quality, 
and that a change took place in the lower half or some portiou of 
it. The experience as to iron undergoing a gradual deterioration 
under certain circumstances is too universal to be discredited. 
The multitude of theories put forth to account for it bear witness 
to the fact, although an explanation of the phenomenon is still 
required. Mr. Roebling, the late distinguished engineer, assumed 
that the drawn-out fibre of wrought iron “is composed of an 
aggregate of pure iron threads and leaves, enveloped in cinder. 
Wrought iron thus becomes brittle under long-continued vibration 
under tension, because the iron threads and lamine become 
loosened in their cinder envelopes.” —Scientific American. 
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_ Tue above illustration is from a photograph of testing, 
indicating, and recording apparatus, for various purposes, 
which has recently been made by Messrs. W. H. Bailey and 
Co., of the Albion Works, Salford. 


TUESDAY 


e reservoir recorder is one of a number made to indicate 
the fluctuations of the water in the reservoirs of the Sheffield | 


Water Works. In constructing this recorder, which is pro- 
bably of larger dimensions than any similar instrument hitherto 


made, Messrs. Bailey and Co. have followed the instructions | 


of Mr. Edward M. Eaton, the mechanical engineer of the 
Waterworks Company. The drum performs a revolution once 
a week, being driven bya small turret timepiece, strong 
enough for the purpose, and the clock beats seconds. A 
friction clip in connection with the set dial enables the drum 
to be set to the true time without difficulty. The diameter 
of the drum is 12in., and its length is 3ft., a fluctuation of 
Git. being recorded, thus giving a scale of 6in. to a 


foot. This reduction of scale is obtained in a very simple | 


manner, the float pulley upon which the chain is fixed 
being double the circumference of the pulley which actuates 
the pencil, and which is 
bars over the top of the m, in order to prevent any pos- 
sible error from backlash of the mechanism, or by wear and 
tear in the ordinary course of use. The float, it will be 
observed, is balanced by a small weight attached to a chain, 
which is fastened to the pencil-block ; this enables a very sen- 
sitive diagram to be taken. The illustration at the bottom of 
the engraving shows a —e which will scarcely require 
any further explanation. Three of these recorders are now 
being fixed at Sheffield, and suitable instruments are also 
being made for other waterworks in other parts of the country. 

Somewhat similar in design is the recorder in the left-hand 
corner of the engraving ; the dimensions of the drum and of 
the timepiece are similar to the reservoir recorder which we 
have just described, but the instrument has been constructed 
for a different purpose. In this the manufacturers have fol- 
lowed the suggestions of Mr. Walter Crooke, the chief | 
engineer of the extensive blast furnaces of the Cumber- 
land Iron Mining and Smelting Company, Limited, Millom, 
Cumberland. It may be proper to say that the im- 
proved hot blast fire-brick stoves now used for heating the 
air used for the blast furnaces are worked intermittently, 
and the results depend a very great deal—in fact, we 
may say a the regularity of the perform- 
ance and punctuality of the men who have charge of them. 
This will understood by those engaged in blast furnace 
operations. In a very simple manner each blast furnace has 
its performance recorded upon the revolving diagram. In all, 
the performances of twenty-one engines are indicated and re- 
corded upon the drum. Each engine has its own separate and 
independent pencil, which records its performance on the | 
paper, and this is done in the following manner :—A pipe 
eading from the blast pressure terminates at a cross-bar oppo- 
site the drum, to which the pencil mechanism is fastened ; 
when the blast comes on a small piston is caused to project | 
forward forcing the pencil upon the paper ; the joint is made 
air-tight by means of an elastic diaphragm, about an inch in | 
diameter. There are means of adjustment and other details 
which have required great care in their development, and to 
which it may be unnecessary for us to refer. The engraving | 
will give a very good idea of the instrument, which supplies a | 
very simple way of obtaining important results. As the 
diagram makes a revolution once a week it will be apparent | 
from our description that the number of hours walked by | 
each blast-engine can be at once seen by the length of the | 
stroke which its pencil has made upon the paper. By then | 
comparing the number of strokes made per minute, or per 
hour, by each engine, important calculations may be made and 
statistics obtained which will bear upon economy of manufac- 
ture in another direction, in addition to the valuable results 
obtained from a punctual discharge of duty by the men who 
have charge of the blast-engine. 

We also illustrate a set of machines made by Messrs. 
Bailey and Company for the Imperial College of Phy- 
sical Science, at Yokohama, in Japan, for that Govern- | 


ment. The cement-tester in the background has been specially |___ 
designed by Mr. Henry Reid, well known in connection with . 
cement, 


ost testers for this purpose haye faults which ! 
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interfere with} accuracy of results, owing to the vibra- 
tion which is imparted to the machine during the process of 
testing, as extra weight and strain are being put upon the 
material under tests. 
screw which lifts a lever, and sometimes by means of 
a movable weight which slides along a lever, similar 
to small weighing machines. This machine, which is 
called hydrostatic, has the weight—which consists of a long 
can into which a small stream of water flows—placed at the 
end of a lever ; this enables the test to be applied in a very 
gradual and nearly imperceptible manner, without any vibra- 
tion; in fact, the operator may sit down and watch the machine 
after the tap has been turned on until the fracture is effected ; 


the height of the water in the cistern is indicated by means | 
of a glass tube, similar to the water gauge glass of a steam | 


boiler, the graduation being painted down the can or cistern. 
When the material is broken a small trigger closes the tap 
and prevents any further supply of water. The instruments 
in the foreground consist of a Prony dynamometer for indi- 
cating the power exerted to drive small machines; weights 
are 


brake dynamometer. The one of larger dimensions in the 
foreground is the bevel-wheel dynamometer, which will in- 
dicate the power exerted by machines up to 4 horse-power. 
Very great care has been taken to reduce the friction of the 
endiies parts. For lecturing and for actual experimental 
work these machines will no doubt be found very useful. 
Messrs. Bailey have sent many other testing apparatus to 


| the Japanese College, which we cannot now illustrate, and we 
| may just mention in conclusion that they have delivered to 
| the Queen’s College, Belfast, a torsional weight test machine | 


for testing materials of construction, and designed by Pro- 
fessor Thurston, of the Institute of Technology, Hoboken, 


| United States. 
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Grants and Dates of Provisional Protection for Six Months. 


4192. Improvements in the method of Propuctnc more PERMANENT | 
FLaTNess in the manufacture of cardboard known as drawing board | 


and mounting board, Frederick Turnbull and Samuel Turnbull, Leyton, 
Essex.—9th November, 1877. 


| 4276. Improvements in Sewisc Mncutnes, Herbert Guthrie, Manchester, | 


Lancashire. 

4278. Improvements in Morr and Dress SusPpeNDERs or Houipers, Henry 
Manning Knight, Love-lane, London.—1L5th November, 1877. 

4362. An improved apparatus or ResprraTor to enable persons to breathe 


in an impure atmosphere, Charles Bent Ball, Blaenavon, Monmouth- 


shire.—2lst November, 1877. 


| 4384. Improvements in the Fixrve of the Tires of Ratpway WHEE Ls, in 
order to prevent their coming off in case of breakage, Henry Conradi, | 


Lower James-street, London.—A communication from Charles William 
Kesseler, Berlin.—22nd November, 1877. 


| 4468. Improvements in apparatus for the Execrric Transmission of 


TeLePHosic Communications, Luis Marie de Bejar y O’Lawlor, Ham- 
mersmith, London.—27th November, 1877. 
4616. Improvements in machinery for Propuctnc ORNAMENTAL DesIons 


on woollen fabrics, Alexander Melville Clark, Chancery-lane, London. | 


—A communication from Max Strakosch, Briinn, Austria.—5th December, 
1877. 


4660. Improvements in the manufacture of Guass Borris, Jars, and | 


other receptacles, and in the means or apparatus employed therein, and 
for Stoprinc Bortr.es for aérated or other liquids, Edgar Breffit, London, 
and John Edwards, Castleford, Yorkshire.—8th December, 1877. 
4718. A new apparatus for CaLiine the ATrenTion of the ATTENDANTS in 
és, restaurents, hotels, and private houses, Magnus Volk, Brighton, 
Sussex.--12th December, 1877. 
4748. Improvements in mM AGNETO-EL 
, Y el 
Edward Weston, Newark, U.S. 
4750. Anew or improved ap) tus for PRoPELLinc Bopres, James Scott, 
Helensburgh barto! 


47 


EcTRIC Macuines, William Robert 
London. — A communication from 





I L = nufacture 4 fom, Cnet, Er for 
containing rved articles o! or other goods, for facilitating the 
closing + opening thereof, William Rollason, Kirby-street, Hatton- 
garden, London. 
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| 4758. Improvements in the OrnaMeNTATION of Fettep Faprics, William 


Henry Lea, Lower Tulse-hill, Surrey. 
8760. Improvements in Scissors and Surars, Claude Tebbitt, Clapham, 
Surrey.—A communication from Claude Henry Ardouin, Paris, 
4762. A new or improved PerreruaL CALENDER, applicable for fancy 
— work and other useful articles, Archibald Brown, 


’ 


764. Improvements in Breecu-Loapinc Firs-arms, Edward Griffith 
Brewer, Chancery-lane, London.—A communication from Valentin 
Sauerbrey, Basle, Switzerland.—l4th December, 1877. 


Sometimes it is done by means of a | 


aced upon a lever which acts upon a friction brake ; the | 
revolutions are counted by means of a small compact friction | 
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4768.4Improvements in VaLves for pumping water, air, and other fluids 
Frank Pearn and Sinclair Pearn, Manchester. 

4770. Improvements in the manufacture of Boots anp SxHoes, George 
Jackson, Leicester. 

4772. Improvements in Oprarninc Uservt Propucrs from OLp TaRRED 
Corpace and other old fabrics comprising vegetable fibres and resin, 
William Boggett, Chelsea, London. 

4774. Improvements in Curistmas, New Year, and other Carps and 
and VaLENtTiINEs, George Clulow, Camden Town, London.—A communi- 
cation from Rudolph Henning, Berlin. 

4776. Improvements in Caskets, Theodore Henry Bryant, Glencairn, 
Surbiton-hill, Surrey.—A communication from Luis de Loma, Paris. 
4778. Certain improvements in Macnines for Sizeinc Yarn, Thomas 

Mitchell Eccles and William Walker, Walton-le-Dale, Lancashire. 

4780. A new Box Rippie for Crxper Sirrino and other useful purposes, 
Edward Caney, Worcester. 

4782. Improvements in and appertaining to Steam STeermnc APPARATUS, 
which improvements as a whole or in part are applicable to other 
motive power engines, John Harrison, Liverpool.—15th December, 1877. 

4784. An improved Porato Diccer and Raiser or Evevator, Henry 
Conradi, Lower James-street, London. — A communication from 
William Schwarz, Konigsberg, and August Binder, Langenhagen, 
Germany. 

4786. Improvements in the manufacture of Fern and other TRANSPLANTING 
TROWELS, Joseph Lee, Hampstead-heath, London. 

4788. Improvements in Srreer and Like Gratincs, George Parfitt, 
Cardiff. 

4794. Improvements in RarLway WHeEeExs, Dugald Drummond, Cowlairs 
vid Glasgow, Lanarkshire. 

4796. Improvements in PENTAGRAPHIC 
Bryce, Barrhead, N.B. 

4798. Improvements in Boxes for Matcnrs, Tozacco, and other articles, 
William Lafayette Hubbell and Frederick Ochs, New York. 

4800. Improvements in apparatus employed in the manufacture of 
SockeTep Pires of Piastic Mareriat, Richard Cardwell Robinson, 
Preston, Lancashire. 

4802. Improvements in SHear-BInDING Macuinery, James Howard and 
Edward Tenney Bousfield, Bedford, 

4804. Improvements in Lupricators, James Hardinge, Sittingbourne, 
Kent.—17th December, 1877. 

4808. Improvements in the process of Brewrxc, and in apparatus used 
therein, John Cairns Wilson, Dublin. 

4810. Improvements in Furnace Grates, George Barker, Colmore-row 
Birmingham. 

4812. Improvements in Locomotive and Traction Enoryes, Charles 
Burrell, jun., and Robert Edwards, Thetford, Norfolk. 

4814. Improvements in Cramps, John Malin, Sheffield. 

4818. A new or improved Rockine Sapp.e for*Bicycies and other like 
travelling carriages, James Elliott, Coventry, Warwickshire. 

4820. Improved means for Suppiyinc Air to Oroans, Henry Willis 
Camden Town, London. 

4822. Improvements in Furniture Castors, Thomas Kendrick, Birming- 
ham.—18th December, 1877. 

4826. Improvements in the manufacture of Serine Rrvos for Pistons and 
Pump Buckets, Alexander Oldham, Dukinfield, Cheshire. 

4828. A new or improved apparatus for Grvinc Warnine of the Fracture 
of the Wes in Parer-mMakine and other Macuines, and for Curtine Orr 
the Wer or Broken Enps, James Robertson, Lasswade, Midlothian, 
N.B 


ENGRAVING 


Macutxes, John 


4830. Improvements in apparatus for the manufacture of IRon and Steet, 

| Samuel Richard Smyth, Manchester. 

| 4882. Improvements in the process 
Bromive, Henry Simon, Manchest 
Adolf Frank, Charlottenburg, Germany. 

4834. Improvements in HoLttow Prosectites, Peter Jensen, Chancery- 
lane, London.—A communication from Hermann Emil Albert Hellhoff, 
Mayence, Germany. 

4836. Certain improvements in Mures and Winers for Spinnina and 
Dovs.rne, John Chisholm, Oldham, Lancashire.—19th December, 1877. 
4838. Imp in the facture of Go_p Batts, William Currie, 

Edinburgh. 

| 4840. Improvements in Bearinos and Lupricatinc Apparatus for the 
Upricat Spinpies of Sprnntnc and WinpING MACHINERY, James Nicoll, 
Dundee. 

4842. New or improved apparatus for Preventinc Waste in Dove.ine, 
Frinisuine, and Sincuinc Yarns and Tureaps, John Weir, Elderslie, 
and Robert Weir, Paisley, N.B. 

4844. An improved apparatus for Preventinc Fraup by Tramway and 
Omstpus Conpuctors and other collectors or receivers of money, 
William Robert Lake, Southampton-buildings, London.—A communica- 
tion from George le, § use, New York. 

4846. Improvements in machines for Puncuinc, SHEARING, and STaMPiIna 
Meta.s, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nication from David Brickner, New York. 

4848. Improvements in Steam Enotnes and Borters applicable for road 
locomotives, steam tram cars, and other purposes, Harold Wilhelm 
Widmark, Redland-road, Bristol, 

4850. Improvements in Looms for Wravina, George Richardson, Batley, 
Yorkshire.—20th December, 1877. 

4856. An improved Se.r-actinc Nrepie for Knittinc Macurnes, Eugene 
Durand, Paris. 

4858. Improvements in Fancy-woop Work-Boxes and similar articles in 
the fancy box trade, which are also suitable for games of amusement, 
Archibald Brown, Lanark, N.B. 

4860. Improvements 4 oy to the manufacture of Hats, Caps, Bonnets, 
Hat Bopres, Fancy Bacs and Baskets, and other articles which are 
usually made of straw, Antoine Mathot, Brussels. 

4864, Improvementsin MouLpINc and ComPREssING GRANULAR Suaar, and 
in the machinery or a employed therein, John Neale, Lincoln’s- 
inn-fields, London.—A communication from August Friedrich Wilhelm 


and apparatus for DreveLorina 
-—d ication from Dr. 
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4866. Improvements in Cranes to be worked by hydraulic or other 
power, George Low Ipswich, Suffolk.—2lst December, 1877. 

4868. Improvements in Carpinc Enatnes used in the manufacture of felt, 
John Ashworth and Charles Payant, Dukinfield, Cheshire. 

4872. Improvements in WasHinc and Wrincinc Macuines, Henry Leach 

Wilson and John Clegg, Clayton-le-Moors, Lancashire. 





Patents on which the Stamp Duty of £50 has been Paid. 

39. ComBustion of FueL, James Wavish, East India-road, London.—4th 
January, 1875. 

4487. Force Pumps, Thomas Seaville Truss, Eastbourne, Sussex.—3lst 
December, 1874. 

18. Merautic Fasteners, George Tomlinson Bousfield, Sutton, Surrey.— 
lst January, 1875. 

126. JournaL Boxes, Joseph Nottingham Smith, Jersey, New Jersey, 
U.8.—13th January, 1875. 

256. STEEL, AMexantiee Melville Clark, Chancery-lane, London,—22nd 
January, 1875. 

50. MeasurinG the Flow of Water, George Frederick Deacon, Liverpool. 
—b5th January, 1875. 

43. Furnaces, Charles William Siemens, Queen Anne’s-gate, Westminster. 
—bth January, 1875. 

71. Moron Encrnes, Charles Denton Abel, Southampton - building 

London.—8th January, 1875. 


as , pareuaaaces James Hargreaves, Widnes, Lancashire.—14th January, 

385. ButLer Patcuina, Alfred Vincent Newton, Chancery-lane, London. 
—2nd February, 1875. 

55. Compressep Arr, &c., Srrinc, Alexander Dick, Cannon-street, 
London.—6th January, 1875. 

288. Treatino Canvas, Alexander Melville Clark, Chancery-lane, London. 
—25th January, 1875. 








Patents on which the Stamp Duty of £100 has been Paid. 


16. Stampinc Ores, James Willoughby, William Willoughby, Joseph 
Willoughby, and Samuel Willoughby, Plymouth, Devonshire. — 4th 
January, 1871. 

88. Suip Pumps, Robert Mills, Greenock.—13th January, 1871. 

13, Feep MecnanisM, Arther Helwig, New-street, Dorset-square, London. 
—trd January, 1871. 

46. Furnaces, William Holland Furlonge, Oxford-road, Hammersmith, 
and James Dixon Churchill, Holloway, London.—9th January, 1871. 

74. TiLes, Joseph Armytage Wade and John Cherry, Hornsea, Yorkshire. 
—12th January, 1871. 





Notices of Intention to Proceed with Patents. 
4773, Improvements in Stoves or Heatinc Apparatus, Samuel Cleland 
Davidson, Belfast. 


4775. Improvements in a tus for the Compustion of Fue, Heinrich 


Gotlieb Rober, Dresden.—A communication from Louis 
— Meissen, Saxony. 
4777. L ts in hi 





'y or tus for Srrikinc ouT LEATHER, 

John Jacob Flitch and John Richard Flitch, Leeds. ; 

4779. Certain improvements in Muves for spinning and doubling, Thomas 
Mitchell Eccles and William Walker, Walton-le-Dale, Lancashire. 

4781. Impr its in app for InpicaTING or indicating and record- 
ing the speed of revolving or moving bodies, John James Royle, Market- 

street, Manchester. 

4783. Improved machinery to Propuce the Dirrerent PLeaTs RequireD 
in Fancy Fritiixcs, Tromunes, Rucnines, and other articles to be 
applied to the stitching machine rollers, &c., Horatio, Webster, Notting- 
ham.—l5th December, 1877. 

4785. Improvements in means and apparatus for EXHIBITING ADVERTISE- 
MENTS at Nicut, John Garrett Tongue, Southampton-buildings, London. 
—A communication from Jean Marie Auguste Lacomme and Louis 
Lefebvre, Paris. 

4787. ag a en in Bepsreaps, Harry Woodward Makepeace and 
Lewis John Makepeace, Rochester, Kent. 

4789. An improved Measvrinc Instrument, William Walton, Denton, 
Lancashire. 

4791. Imp ts in 'Yy or apparatus for Carpinc Fipres, 
Robert Thornton, Cleckheaton, Yorkshire. 

4793. Improvements in ARMouR-PLATING, Charles William Siemens, Queen 
Ann’s Gate, Westminster. 

4795. Improvements in BaLaNncep SaFety and other VaLves, Martyn John 
Roberts, Bath, 

4797. Improvements in Door Hryces and in han 
Southwark, and 

4799. New or jmprov: PP 
Brockie, Canonbury, London. 

4801. An improved method of Recutatixe and CHeeKine the Fares of 
PASSENGERS TRAVELLING in Tram Cars, OmNrBuses, and other vehicles, 
Lambert Butler, Dundrum, Dublin.—17th December, 1877. 

3205. SHAPING Heaps of Barrexs, &c., Charles Stout, Bootle, Lancashire. 

3207. PULLEY or SHeave Biocks, John Banting Rogers, Tredegar-road, 

nt London. ° 

3209. UmBRELLAS and Parasors, William Robert Lake, Southampton- 

buildings, London.—A communication from William Henry Richard: 
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i ng doors, Samuel Hill, 
¢ Edward Williams, Dulwich, Surrey. 
for Syxc NG CLocks, James 





son. 

3217. CoLLAPsIBLE Boats, William Henry Crispin, Stratford, Essex.—23rd 
August, 1877. 

3220. Sawinc Macninery, Frederick Holmes, Peckham, London, and 
— James Harris Saunders, Ventnor, Isle of Wight.—24th August, 

3232, PREVENTING and Removine IncrusTATION in BoILERs E ne 
Constantin Luques, Paris. rete a 

3238. PLumBers’ Traps, &c., William Robert Lake, Southam -build- 
ings, London.—A communication from Jesse Edward Folk.—25th 
August, 1877. 

3259. Sevr-actinc Mutes and Twiners for Spisxinc and Dovsiinc 

‘ R ng os Sr ee Baxter, ret, Lancashire. 

271. Le and other SprnDLes, Bradl psall 
hae eg , Samue’ ey Ardrey, Crum: » near 

8272. Bortinc Macutne, Joseph Roseby and William Balmer, Newcastle- 
on-Tyne.—28th August, 1877. 

3281. Bin Case, Alfred James Avenell, Mansell-street, London.—29th 
August, 1877. 

8295. Or. Cur with Syrixcr, Henry Conradi, Lower James-street, 
London.—A communication from Friedrich Schelling. 

3297. ane Apparatus for Vessexs, John Isaac Thornycroft, Chiswick, 

x. 

3298. AUTOMATICALLY RecuLattne the Tension of the Warr in Looms for 
WEAviNG, Thomas Eddison, Whitehall-road, Leeds. 

oS See Taps, John Sayer Nickoll, Commercial-road East, 

3308. Rock Dritts, Philip John Le Gros, Queen-street-place, London. 

3313. Haviine In Nets in Fisnine } mh John Richardson, Lincoln.— 
30th August, 1877. 

3316. SeL¥-actinG Couptines, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Richard V 

3318. CLosinc Gates and Doors, William Webster, Clapham, London. 

3320. Exastic Fasrics for Boots and SHors, Nathan Rheinberg, Well- 
street, Falcon-square, London. 

3321. Brakes for Raibway CarRiaGes and Trucks, &c., John Henry 
Hitchener, Henry William Knowles, and Albert Knowles, Cleckheaton, 
Yorkshire, 

3323. TREATMENT of CeRTAIN PxospHaTes, Charles Humfrey, Hough- 
green, Chester. 

aay Balng Macuine, Smithson Entwistle, Barrow-in-Furness.—31st 
August, ite 

33381. PREPARATION and Extraction of Auconot, &c., Henry Garth, 

sont hans nt eg pe and . ohn Ostler, Kingston-upon-Hull. 

. FASTENING the LEATHER Point upon BILL SUES, Ci 
Berlin.—Ist September, 1877. Weer tata 


3342. Ster Lappers for CARRIAGES 1 
Birming AGEs, Charles Bevan and Henry Hallam, 
3349. Arm Fitter for Beer Pumps, Johann Carl Adolph Rohde, Ham- 
burgh, Germany. ; 
3350. a ga Johannes Ferdinand Richard Soltau, Hamburgh, 
“eae ae Peter Becker, jun., Remscheid, Germany.—3rd 
3354. SPINDLES, George Greenwood and James Greenwood, Halifax, York- 


= am, Henry Berlon, Isidor Fiirstenhagen, and Hermann Wildt, 
3356. Driits, &c., Thomas Richards Harding and Thomas Walter Harding, 


3301. DRIVING JACKS Cur from a Continvous Wire, William gg 4 
Brown, ton-buildings, London.—A communication from 
Louis Goddu. 


3364. Liquip Meters, John Henry Johnson, Lincoln's-inn-fields, London. 
—A communication from Johann Nicolaus Friederich Valentin.—4th 
September, 1877. 

3376. AiR GUNS, Frank Wirth, Frankfort-on-the-Maine.—A communica- 
tion from Michael Weber.—5th September, 1877. 

8395. TREATMENT of HuMAN ExcreMeEnt, Bridge Baron Standen, Bradford. 

3396. Direct Conversion of IRnon OREs, tow Hunt, Serle-street, 
Lincoln’s-inn-fields, London. — A communication from Mark John 
Hamilton.—6th September, 1877. 


3408. TricyciE, W: James Stevenson Strange, Bedford. 
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8414. Looms for Weavine, William Robert Lake, 8 Pp g 
London.—A communication from William Riding.—8¢th September, 1877 

8423. ManuractuRiNG Nats, William Robert Lake, ieenves 

London.—A communication from Isaac Briggs, Middleborough, 

U.8.—10th September, 1877. 

3431. PREPARATION of Mus.in, Alonzo Earl Wemple, Southampton-build- 
ings, London.—1llth September, 1877. 

3449. Tuveres for Buast Furnaces, Francis Henry Lloyd, Wednesbury, 
Staffordshire. 

3455. MarKING CuEeques or Drarts, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Frederick Grafelman.—13th 
September, 1877, 

pay es Mowers, John Simpson, Wortley, Yorkshire.—1l4th September, 
1877. 

8492, ATracHING Horses’ Heap CoLiars to Mancers, William Clark, 
Chancery-lane, London.—A communication from Milinaire Freres.— 
17th September, 1877. 

$681. THREE-CYLINDER RADIAL DovuBLE-actinc CompounD CONDENSING or 
Non-CONDENSING STEAM Encine, William Cooper, Stratford, Essex.— 
24th September, 1877. 

8861. RarLway Brake Apparatus, Henry. Edward Newton, Chancery- 

e, London.—A communication from Frederick W. Eames.—18th 
October, 1877. 

3965. TREATING WooL, &c., Henry Illingworth, ‘Bradford.—26th October, 
1877. 

4051. Stream Sreerinc Apparatus, William Chadburn, Liverpool.—3lst 
October, 1877. 

4184. Parer, &c., Joseph Julius Sachs, Barrow-in-Furness.—9th November, 
1877. 
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4260. SusMARINE TorPEpors, Alfred Vincent Newton, Chancery-lane, 
London, — A communication from Henry Thomas Brown. — 13th 
November, 1877. 

4264, CLEANING Tin and other Merat Pvates, Richard James Hutchings 
and Thomas John, Treforest, Glamorganshire.—l4th November, 1877. 

4465. ELecrRicAL Apparatus, Samuel Alfred Varley, Hatfield, Hertford- 
shire.—-24th November, 1877. 

4468, ELecrric TRANsMIssioN of TELEPHONIC Communications, Luis Marie 
de Bejar y O’Lawlor, Strand, London.—27th November, 1877. 

4490. Brakes, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from John Hardy and John George Hardy.—28th 
November, 1877. 

4498. TextiLe Fasrics, John Robinson and Frederick John Robinson, 
Bradford.—29th November, 1877. 

4513. ARCHITECTURAL, &c., Constructions, Thaddeus Hyatt, Gloucester- 
gardens, Hyde Park, London.—30th November, 1877. 

“Se Wixpinc_ Macuines, George Bernahrdt, Radcliffe, Lanca- 
8. e 

4562. CLEANING PLates of BorLers, Henry Baxter, Leigh Baxter, George 
Baxter, and Luke Rushworth, Hollinwood, Lancashire.—3rd Decem- 
ber, 1877. 

4616. Propvtcinc ORNAMENTAL Desicns, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Max Strakosch.—dth 
December, 1877. 

4628. Movine Invauips, Alfred Barlow, Pakenham-street, and Mary 
Burtenshaw, Endsleigh-street, London.—tth December, 1877. 

4681. Corps, James Newton and John Edward Newton, Saddleworth, 
Yorkshire. 

4686. SeLF-acTING Mu.xs, Joseph Mills, Broadbottom, Mott: —10th 
December, 1877. 

4701. Soies for Boots and Sxoes, Jacob Keighley, Blackpool, Lancashire. 
—llth December, 1877. 

4753. Stoprers for Borries, William North, Sheepbridge, Yorkshire. 

4759. Drivinc Gear, Thomas Lawson, Leeds.—l4th December, 1877. 

4770. Boots and Suoes, George Jackson, Leicester. 

4774. Curisrmas, &c., Carps, George Clulow, Camden Town, London.— 

communication from Rudolph Henning. 

4776. Caskets, Theodore Henry Bryant, Glencairn, Surrey.—A commu- 
nication from Luis de Loma.—1l5th December, 1877. 

sk Pa genes William Lafayette Hubbell and Frederick Ochs, New York, 











4799. SyNcuHRoNIsING CLocks, James Brockie, Canonbury, London. 

4800. SockerreD Pires, Richard Cardwell Robinson, Preston. 

4802. SHEAF-BINDING MACHINERY, James Howard and Edward Tenney 
Bousfield, Bedford.—l7th December, 1877. 

4808. Brewino, John Cairns Wilson, Dublin.—18th December, 1877. 

4824, INsULATING TELEGRAPH WiREs, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London.—A communication from David Brooks. 

4881. Fire-arms, William Robert Lake, Southampton-buildings, London. 
—A communication from Daniel Baird Wesson. 

4836. MuLes and Twiners, John Chisholm, Oldham, Lancashire.—19th 
December, 1877. 

4844. Preventine Fraup by Tramway, &c., Conpuctors, William Robert 

e, Southamp ‘buildings, London.—A communication from George 
Beadle.—20th December, 1877. 

4864. Mou.pine, &c., Sucar, John Neale, Lincoln’s-inn-fields, London.— 
A communication from August Friedrich Wilhelm Partz.—2lst Decem- 
ber, 1877. 

4870. Suutrers, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—A 
communication from William Menzies and William Menzies, jun.—22nd 
December, 1877. 

4884. Burners, William Agnew Pope, Cannon-stieet, London.—A com- 
munication from Charles Frederick Albert Hinrichs.—24th December, 
1877. 
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ABSTRACTS OF SPECIFICATIONS. 
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1161. Mernop or anv APPARATUS FOR Ma.tinc, W. LZ. Wise.—Dated 
24th March, 1877.(A communication.) 8d. 
The grain is firstly placed in the steeping vat way which water is passed 
from above, and ing through the perforated bottom escapes omer 
atap. When sufficient! ly saturated, a fan is brought into action by the 
opening of a valve, thus causing a current of air through the layer of 
The ope of the bottom of the vat allows the grain to fall into 
the second or germinating chamber immediately beneath, and in which 
the grain is further subjected to the action of a current of air caused by a 
fan, and is continuously stirred by means of a vertical helix, turned bya 
band and pulley, and the shaft of which is fitted with a pinion gearing 
into a rack above, a sinuous path, thus causing the helix to pass 
over the entire surface of the chamber. 
1526. Gasrovs Fiuip ror Morive-powEerR Enarine, R. M. Marchant.— 
Dated 19th April, 1877. 6d. 

Any portion of the exhaust steam from an engine having been employed 
in its — 7 form to saturat fad eee a = — of 
vapour, ng its return passage ugh fo! pumps into the er, 
may be raised to any determined pressure by the pumping of air into the 
steam thus saturated. The steam is admitted through an inlet valve into 
the first of a series of pumps, fitted with a pipe for conveying the hot 
water, and an air pump for forcing the outside air into the pump 
chambers. These pumps have each two chambers, into which the steam 
enters alternately. The steam and air become saturated with hot water 
in the chambers of the first pump, and are forced through a passage into 
the storage chamber. The mixture of air, steam, and water thus com- 
passes through valves into the second and third pump, and thence 

the boiler. 
1558. —— — VessELs, W. Atkinson and R. Parsons.—Dated 21st 
April, 1877. ° 

The interior of a buoy is fitted with an iron cylinder in which a piston 
works vertically. A chain or rope is first round the sunken 
vessel, and chains are attached to the bottom of the buoy and the pistons, 
and to the top of the piston rod. In order to sink the buoy the piston is 
drawn to top of cylinder, which fills with water, and the whole is then 
lowered to the bottom. When attached to the sunken vessel the chains 
fitted to the bottom of the buoy and the end of the piston rod are detached, 
and the buoy hauled upwards by chains attached to the top, until the 
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piston reaching the bottom of cylinder, forcing the water out, and thus 
causing the buoy to pull with its whole power at the ship. 


1634. Brick na COAL-PRESSING Macuines, 7. Rowcliffe.—Dated 26th 


April, 1877. . 

A hopper is with two crushing rollers working horizontally at 
either end of the machine. The crushed material is forced by revol 
knives into openings in moulds. These openings are alternately open 
and closed by pistons wor! in the moulds, actuated by cars on a 
shaft in the centre of the side frames. These cams working between 
friction rollers give the necessary motion to the pistons to press the 
material and afterwards deliver the same on an endless band. The mouths 
of the moulds are closed while they are being filled and pressed by the 
pistons by covers attached to a cross bar, attached at either end to a con- 
necting rod worked by cams upon the central shaft. When filled the 
covers are made to rise, and the forward motion of the pistons delivers the 
material to the hand. 
16°76. Courtine anp Uncouprina Rattway Trucks, G. A. Walker.— 

Dated 30th April, 1877. 4d. 

A spindle is across each end of the car at a certain ht above 
the chain. These spindles are fitted with a lever at one end, and tow: 
ble arm, built up of plates of a is attached, 
the other end of which is connected with the end link of the oaies 
chain. By the action of the lever at the side of the truck, the c' is 
lifted over the hook to couple or uncouple the wagons. 
1702. Propuctne anp Recorpinc Evecrric Sienats, F. H. Varley.— 

Dated 2nd May, 1877. . 

The battery consists of an outer cell of glass of an oval form, with a 
neck formed to admit the insertion of the porous cell on one side and 
the carbon plate on the other. Granulated graphite is placed between 
the carbon plate and porous cells. The open end of the latter is made a 
little higher than the neck of the outer cell, and the bottom of the cell 
has a concave space or hollow for holding mercury, and keeping it in 
contact with the zinc element of the battery. The excitent used is dilute 
—— acid, which fills the us cells con’ the zinc element, 
while only sufficient to damp the granulated carbon and oxides of man- 
ganese is poured into the outer jar. The ordinary swing handle is 
replaced by a vertical axle jointed to a reversible handle or swing tablet, 
showing on one side ‘‘ blocked,” and on the other “clear.” A catch is 
held over the tablet on whichever side it is swung. This catch prevents 
the reversal of the indicated signal so long as the catch is . In 
order to give a powerful series of blows upon the bell, an armature 
attached to a swing piece with a hammer at one end is employed. This 
hammer when attracted drives a spring contact open, and the momentum 
of the hammer carries the spring back until the hammer reaches the be!l. 
The hammer then recoils and on its return motion the armature is again 
subjected to the accumulative attraction of the magnet and gives a more 
powerful blow than the former. 


1720. Securinc WHEELS AND PULLEYS TO THEIR AXLes, M. Fenton and 
B. Cockayne.—Dated 3rd May, 1877. 4d. 

The boss of the wheel is constructed of sufficient diameter to allow a 
recess of a square, octagonal, or other suitable form to be left on the inner 
side. A collar of a corresponding shape is formed upon the axles and 
fits into the recess, where it is held in place by a washer fitted on the 
axle from the opposite side and bolted to the boss of the wheel. For the 
wheel to the revolve on its axle, the recess in the boss and the collar on 
the axle have a cylindrical form. 

1731. Manuracrure oF Matcuets, Sworps. &c., W. H. Atkins.—Dated 
3rd May, 1877. 1s. 

A circular grindstone is fixed horizontally on a frame, to which a 
vertical dovetail ing a vertical holder is attached. The matchets, 
swords, or other articles to be ground or polished are attached vertically 
in the holder, the upward and downward motion of which bri the sur- 
faces in contact with the stone. The holder has also a backward and for- 
ward motion to and from the grindst D ‘ies or patterns are also 
ed in combination with the holder, in order to give the neces: 
teral motion for furrowing or fluting. The holder may also be 
arranged horizontally upon a frame having longitudinal and transverse 

ti The hinery for shaping handles of swords, &c., consists of 
a reciprocating table having also a rising and falling motion, on which the 
blanks to be shaped are fixed. This table is carried under a rotating 
cutter, and the requisite rising and falling motion is given to the table by 
means of “di es” or patterns. 
1745. Envevores, &c., BE. Sturge.—Dated 5th May, 1877. 6d. 

This apparatus consists of a horizontal lever pivoted in a frame, and 
having at one end a weight, at the other a plunger or bar working verti- 
cally (controlled by guides in the frame). At the lower end of this bar is 
a die or creaser, which, when the lever is pulled down by a treadle creases 
the blank, fed in below on a recessed plate, and g d a previ 
movement of the treadle actuating two dabb Four or more metallic 
springs, in the under portion of the frame, are acted on by the creaser, 
which they assist in closing the envelope. 

1746. Spinxinc, H. A. Bonneville.—Dated 5th May, 1877.(A communica- 
tion. ° 

This relates to a mode of dra for looms, which allows of obtaining 
thread composed of two or more different colours or kinds of materials, 
by superposing these. The back roller columns are replaced by two pairs 
of rods with end gearing (the upper and under pairs her 
respectively), and with fine cylindrical combs, as many as there are 
spindles to the loom. A vertical shaft with opposite screws is rotated by 
bevil gearing to actuate two of the rods, so that two pre’ ro 9 
passing the one over the upper combs, the other over the under, converge 
at the point of contact of the drawn rollers, and form a one- 
porBecoull 5° thread if the rovings are of the same colour, and a ied thread 
if they are of different colours. By giving the vertical shaft an up-and- 
down motion another variety is produced. 

1751: Covers ror UMBRELLAS, &c., F. J. Ronssell.—Dated 5th May, 1877. 
—(Not proceeded with.) 2d. 

This relates to a cover permanently carried on the stick, just above the 
stop notch, and when not in use enclosed in a hollow chamber formed by 
two cups fitting together on the stick. The cover is attached to ferrules 
wii the cups, and the lower cup is made in two halves with spring 
hinges to allow its being readily drawn over the umbrella. 

1'752. Vatves For Sort Pires Scuprers, &c., G. T. Blundel and BE. W. de 
Russett.—Dated 5th May, 1877. 
This relates to valves madi 

















6d. 
e to slide like a sluice valve to close the 
aperture between the ship’s side and the clapor other form of storm 
valve. The screw for working the slide valve is worked in a sleeve on the 
back of the valve. A uni 1 joint is introduced into the spindle so 
that its upper part may be inclined at any necessary angle. 
1'753. Securina Ramway Fastenines, W. Maddison.—Dated 5th May, 
1877.—{Not proceeded with.) 2d. 

This consists in the use with wooden key fastenings of metal keys (one 
side of which has two or more inclines or w ped ——— driven 
in between the wooden key fastening and the jaw of the chair. 

1754. Reep Orcans, L. K. Fuller.—Dated 5th May, 1877. 6d. 

This relates to a mode of hinging the stop frame in connection with the 
arrangement of stop m\ , and connection of the stop draws with 
the dampers and swells ; mechanism whereby all the dam may be 
thrown open either by knee or foot ; ment of a lows with a 
throat at both the upper and lower os ese throats communicating 
with the wind chests of an upper and lower set of reeds. 

1'756. Putveristnc MACHINERY, @. Barstow.—Dated 5th May, 1877. 6d. 

This consists of a fluted metallic cone mounted horizontally on a shaft 
within an internally fluted conical case. Towards the larger ends of the 
cone the flutes alternate with plane surface (both in roller and case). The 
material is fed in through a hopper over the smaller end. The rotating 
cone is adjustable endwise. 

1'75'7. PuotocRapuic Printine, EB. Greaves.—Dated 5th May, 1877. 6d. 

This relates to use of bevelled holes in the vignetting board, and con- 
trary bevelled dies or blocks on the tinting glass, so as to blend the shades 
into one another. 

1'758. Puorocrapuic Printinc Frames, E. Greaves and J. Smith.—Dated 
5th May, 1877.— (Not procceded with.) 2d. 





This consists of a wooden glazed frame with in ible inner 
frames having parchment stretched over their face, with apertures ; these 
latter frames are for securing the negatives an the various 


shaped ‘‘ masks.” The sensitised sheets are made to fit within the inner 

frames and are _—— thereon by means of an air cushion attached to 

the lid of the g' frame. For tinting the margins, the printed paper 

is removed into a similar frame with (instead of the parchi 

a number of framed glasses on which blank “ masks” are fixed. 

1'760. SutpHates or Sopa anv Porass, &c., W. Jones and 8. Walsh.— 
Dated 5th May, 1877.—(Not proceeded with.) 2d. 

This relates to use of an expansion joint in the pans employed in the 
authors’ patent process. 

1'76'7. IRON AND STEEL, S. R. Smyth.—Dated 7th May, 1877. 10d. 

This relates to improvements on No. 3840, of 1874, and 3353, of 1875, 
viz., construction of a metal receiver with a chamber at the side to 
receive chemical agents, which are introduced into the molten metal by 
descending channels ; ing the generator with a domed top, 

ental cylindrical tanks round the upper part, and using in‘ steam 
coils ins of the steam jacket ; surrounding part of the vacuum 
with a chamber and pipes for introduction of the chemical 
agents ; use of petroleum, muriatic acid, wood naph and caustic leys 
(in ed quantities) for removal of impurities ; an improved movable 
truck ladle; an improved squeezing or — —— wherein 
these rams are employed, which can be worked separately or together, &c. 
1'7'72. Manure, H. Y. D. Scott.—Dated 7th May, 1877. 4d. 
Pail stuff is treated in a closed vessel, which is in agitation. First, the 
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soluble carbonic acid is precipitated by adding milk of dolomitic lime. 
The temperature is raised to the boiling point; then sufficient superphos- 
phate of lime is added to supply phosphoric acid for neutralising one-fourth 
and upwards of the ammonia present ; on again agitating, the ammoniacal 
phosphate of magnesia is precipitated, and the ammonia solidified by 
adding sufficient sulphuric acid to make the phosphate of lime soluble. 
The ammoniacal phosphate of magnesia, also carbonate of lime and 
organic matter, are now filtered from the liquid, to which is added some 
dc Tomitic lime to set free any ammonia which may remain as chlorides or 
otherwise. The liquid is then distilled, and ammonia fixed by an acid. 
The solids produced in the first part of the process are dried and ground 
toa powder with the salts of ammonia produced in the last part, and 
the compound is used as manure. 

1773. Paorocrapuic PLates FoR Privtine, W. R. Lake.—Dated Tth May, 

1877.—(A communication.) 4d. 

The gelatine film, after being printed on from the negative or positive, 
is secured on a base of glass or the like, and levelled by means of emery 
cloth attached to a block of wood (the emery surface having been rubbed 
with tallow to prevent scratching), then the plate is treated with acetic 
acid till the gelatine is eaten away to as great a depth as possible without 
injury to the lines; then the acid is removed, and the parts acted on by 
it are filled with a paste of bone black or any gum, or Indian ink or the 
like ; then the plate is exposed to light without the negative or positive ; 
the paste is then removed, and the plate treated with acetic acid a second 
time ; then it is dried, and is ready for electrotyping. 

1775. Hammock ror Prevention oF SEA-sICKNEss, W. R. Lake. 
7th May, 1877.—(4 commuwication.) 6d. 

An inverted T-piece of solid iron is attached to the under side of the 
upper deck, and an iron expansion collar, with interior circular frame 
and exterior rectangular frame, is attached by means of four screws. 
From the rectangular frame proceed four rods which sustain rigidly an 
upper wooden frame (they have screws at both ends); a second wooden 
frame is suspended below and near the first by means of four bands of 
caoutchouc passing round as many pairs of rollers. Four india-rubber or 
gutta-percha stay lines connect the hammock to the lower or upper deck. 
Under the hammock is provided a sliding counterweight. 

1776. Lock Furnirvre, W. H. Tucker.—Dated 8th May, 1877. 6a. 

This relates to furniture in which the handles are fixed to the spindle 

by a transverse pin, and consists in adjustment to various thicknesses of 


Dated 


doors; this being done in one case by applying between the handle and | 


the rose an adjustable washer, one part of which can be screwed into or 

onthe other part,so as to vary the depth of the washer. Again, in 

furniture where one of the handles is permanently fixed, the handle on 

the other side is retained between two roses screwed together, and having 

a pin or screw passed through them, or a locking spring applied. 

17°77. Ovex Doors, C. Boddy.—Dated 8th May, 1877.{Not proceeded 
with.) 2d. ’ 

A cast iron frame, having bevelled cheeks leading to the mouth of the 
oven, is built into the brickwork ; the mouth has a flange sloping for- 
ward towards the bottom, and is closed by a loose door which supports 
itself by resting against the sloping face of the flange. 

1778. Tuss axp Lips, J. Smith.—Dated Sth May, 1877._(Not proceaied 
with.) 2d. 

To the top of the tub is fixed a flange with outside edge bevelled. On 
the top of the lid is a plate with cam grooves in which acts one end of a 
sliding bar, while the other and hooked end is brought against the 
bevelled ring. The grooved plate being turned on its axis by a key, the 
sliding bars are drawn tight under the ring. 

1780. Ssor Fastentnes, H. J. Haddan.—Dated 8th May, 1877.{A com- 
munication.) Not proceeded with.) 2d. 

This consists of a base plate with lug to receive a spring key. 
plate on the other side of the shoe serves as washer. 

1'781. Prorectryc Vessets rrom Torrepogs, C. P. Stone.—Dated Sth May, 
1877.—{ Not proceeded with.) 2d. 

The stretching or rupture of a wire framework round the ship causes 
electric contact whereupon a magnet liberates a clip holding a rope of a 
mantilet, shield or the like, which falling catches the torpedo. 

1782. Hrxces, F. E. Martineau.—Dated Sth May, 1877. 6d. 

This relates to hinges made by cutting blanks from sheet metal, and 
forming the joint part by turning up portions of the blank into a tubular 
figure. One of the flaps is made of a tongue-like figure, the other of a 
fork-like figure. The movable die at each descent cuts out a flap with a 
tongue, at the same time separating a flap with a fork part which had been 
partially made by the previous descent of the die. Thus the fiap blanks 
are cut out without waste. 

1783. Bicycues, &c., J. Harrington and H. Brent.—Dated Sth May, 1877. 
—{Not proceeded with.) 2d. 

This relates to an arrangement of three-toothed wheels to give extra 
leverage without increasing the vertical distance the teeth have to travel, 
to enable a short rider te ride a tall machine, &c. 

1784. Tramways, &c., W. D. Scott Moncrief.—Dated Sth May, 1877.— 
(Not proceeded with.) 2d. . 

A sleeper tram is formed of a base piece of inverted T section, having 
rivetted to its vertical web the vertical webs or flanges of angle-section 
bars, forming—one the bearer for the tread of the flanged tramway wheel, 
the other a raised surface on the inner side of the groove for the wheel 
fiange. 

1785. HARVESTING Macuings, J. Pollitt.— Dated 8th May, 1877. (Void.) 


A face 


This relates to apparatus which collects and elevates the grain and 
arranges it ready to be bound inte sheaves by two men on an attached 
platform ; also a self-acting arrangement for forming and binding sheaves. 
1786. Ratsinc Sunken Vesseis, W. H. Taplin.—Sth May, 1877.—{Not 

proceeded with.) 2d. 

Air vessels are placed in {the interior and expanded by means of air 
pumps. 

1787. Cieanrsa Roaps, W. B. Westlake.—Dated 8th May, 1877.—(Not 
proceeded with.) 2d. 

This comprises a carriage with a pair of scrapers of peculiar form in 
front of an inclined trough, up which the mud, &c., is carried by an 
endless chain of scrapers and delivered into a cart. 

1788. — Brive, J. H. W. Biggs.—Dated 8th May, 1877.—(Com- 
plete.) 1s. 2d. 

This relates to use of a cylinder rotated horizontally and heated 
externally, while its inner surface is moistened with brine and the salt 
removed by self-acting scrapers; also pans, on which the heat of the 
furnace is prevented impinging directly by steam jets; further, a pan 
heated by fire beneath and by hot air blown in, and with a coil or receiver 
into which the steam generated in the pan passes, together with the hot 
air to heat brine in contact with the exterior of the coil; a vacuum pan 
with coil to receive the steam generated in it and heat brine, and with 
scraping apparatus; heated tables and scrapers which deliver the salt 
through a hole in the table to a receiver below, &c. The brine is pro- 
gressively heated by condensed steam; by the almost spent gases of the 
furnace ; by the hot gases from the furnace; by circulating tubes in the 
combustion chamber; and, by being thrown in spray in a concentrated 
boiling condition on heated surfaces where a vacuum'is maintained. 
1789. Horse Naus, J. A. Huggett.—Dated 8th May, 1877. 6d. 

This relates to improvements on No. 4161. of 1874, viz., forming in the 
nail bar a longitudinal groove, with inclined sides, and use of cutters and 
presser with a curvature, so that they act te bend as well as shear the 
bar, and give the requisite ‘‘ set” to the nails. 

1790. Sarety Apparatus ror Mine Lirts, &c., J. Snowdon.-- Dated 8th 
May, 1877.—{ Not proceeded with.) 2d. 

This consists of four links or levers hinged together about their middle 
to a centre block. When their lower ends are closed, their upper are 
open and held in a ring fixed at the point beyond which the load is not 
to be raised. In case of overwinding, the projecting ends of a cylindrical 
hoop meet the fixed ring, and shear off soft metal pins, by which the 
hoop is kept up; the links are liberated, and jaws at their upper end 
catch the top of the fixed ring, while a pawl er lock drops down into an 
aperture and secures the apparatus. 

1701. VENTILATING, C. D. Abel.—Dated 8th May, 1877.A cominunication.) 


6d. 
In the after hold of a steam vessel, ¢.g, air is admitted by an ordinary 
ventilator or funnel-mouth to a tube leading to a refrigerator consisting 


of a chamber lined with non-conducting material, and containing a 
nest of metallic tubes surrounded by ice or sea water (caused to circulate). 
Some of the moisture of the air is here deposited and flows away through 
a bent pipe forming a trap. The air next passes through a desiccator 
(containing, ¢.g., lime), then through filtering layers of cotton, then 
through the apartment to be ventilated. The foul air is extracted by a 
tube communicating with a casing round the boiler funnel, the heat of 
pee gives the required draught. The outlet tube has a regulating 
Gamper,. 
1792. Currie Horses, &c., 7. Gurthwaite.—Dated 8th May, 1877.—(Not 
proceeded with.) 2d. , 

This consists of two circular plates or cutters, the upper (with teeth all 
round) revolved on the lower (which has teeth only on half its circum- 
ference), by the act of opening and closing a handle formed of two parts 
jointed together. 

1793. Traxsmirrine Motiox To Cranks, R. Henry.—Dated 9th May, 1877. 
(Not proceeded with.) 2d. ‘ 

To get rid of dead points, the axis of the piston rod is placed in a plane 
which does not pass through the axle of the crank shaft. 

1794. Motive Power ror Vesse1s, H. J. Haddan.—Dated 9th May, 1877. 
—(A communication.)—(Not proceeded with.) 4d. 
This consists in utilising the motion of the sea through floats at the 








side of the vessel connected by horizontal levers to machinery within, 

driving the propellers. 

1796. Guove Srrercners, J. S. Perry and A. C. Herts. 
6d. 

This relates to a tubular (steel) structure made in two parts hinged 
together. A powder receptacle is arranged so that the powder may be 
applied to the interior of the glove while the jaws of the stretcher are 
in it. 

1797. FasTeENING FOR MacuINE Banps, li, Gittus.—Dated 0th May, 1877. 
(Not proceeded with.) 2d. 

The ends of the belting are cut so as to present a butt joint, and 
through rows of holes parallel to the edges are placed lugs of fasteners, 
consisting of a curved shank with a lug at each end; a pin is passed 
through each set of lugs. 

1798. Pumps, D. Dutot aad BE. Colette.—Dated 9th Muy, 1877. 6d. 

A shaft divided into intervals of five metres, and reservoirs are placed 
at these intervals, communicating with each other by a water lift on one 
hand (rising from near the bottom of one and entering near the top of the 
next above) and an air column on the other. One face of the piston of the 
cylinder, connected with the air column, forces the air, while the other 
sucks it. 

1799. Pre ror Hipes, CLora Baas, Pisce Goons, &c., G. Miller. 
Dated 9th May, 18T7.—(.A conununication.) bd. 

This consists in arranging on duplicate iron or steel lashing plates, a 
pair of vertical frames, relatively adjustable to suit the size of the pipes, 
&c. They are made with slots, somewhat broader than the lashing ropes 
or bands, and the lower portion of the press is made with corresponding 
grooves, so that the ropes or bands can be readily passed under the 
material. Apparatus is also used for raising the lashing plate above the 
follower till it is in the proper position above the rams, and then letting 
it drop into or on the follower. 

800. FaReE-tNDICATING APPARATUS, H. Cross.—Dated 9th May, 1877. 6d. 

This consists of a ticket box with compartments, each containing a roll 
of numbered tickets detachable by transverse perforations between them. 
At the front of each compartment is an aperture, through which the 
ticket strip is drawn; the proper ticket is torn off and given to each 
passenger on receipt of his fare. 

1801. Ixpex ror Books, J. Burch.—Dated 9th May, 1877. 

In order to open a book at any required page lines about fin. or Jin. 
apart are drawn traversely across the front edges of the leaves of the book 
when closed. Vertical lines are then drawn dividing the leaves into 
sections of fifty leaves, and a portion of each leaf is marked along its edge 
in the spaces formed by the intersection of the vertical and horizontal 
lines. 

1802. Pennoipers, J. Burch.—Dated 9th May, 1877. 6d. 

This penholder has an ink-retaining spoon adapted thereto, which can 
be used with any pen. The pen is held between a bent strip of thin 
metal (fixed to the holder by asmall pin at the end farthest from the 
point), and the stalk ; a thin elastic sheath of india-rubber, or the like, 
being worked down over the holder and piece of metal. Again, a bottle 
containing some liquid is formed with a tapering entrance, and the pen 
is furnished with an elastic stoppering ring (or the end of the elastic 
sheath may be turned back) to stop the mouth of the bottle and prevent 
evaporation of ink in the pen. 

808. Cooxinc Apparatus, J. Burch.—Dated 9th May, 1877. 

This consists of a rectangular bottom tray with sides slanting outwards: 
a deep cover (with valve and transparent eye piece) resting inverted on 
the sloping sides of the tray ; an inner dish which stands on the tray on 
legs, which raise the bottom of it to about level with the plane of the 
lower edge of the cover ; and a grid mounted on feet that rest inside on 
the bottom of the inner dish, and raise it (the grid) slightly above the top 
edge of the dish. Water is put into the bottom tray; the meat on the 
grid, &c. 

1804. RecisTERING APPARATUS FOR VEHICLES, P. Auld.—Dated 9th Muy, 
1877.—{(Not proceeded with.) 2d. 

This relates to an arrangement in which tne pressure of a spring step 
by passengers going in and out, causes a prick to be made in a movabie 
strip of paper. The conductor, in moving a shutter of a box to get at 
compartments containing tickets, also causes a prick to be made on the 
paper. 

1805. Water Meters, &c., A. Ditlhen.—Dated 9th May, 877. 6d. 

This consists mainly of a pair of cylinders coupled together at right 
angles, but in different planes, within a fixed casing in which the 
arranged eccentrically, and are capable of rotating on trunnions. 
has a piston rod passing through both ends of the cylinder and having at 
the ends anti-friction wheels, which run on guides within the casing. 
To one of the journals of the cylinders is adapted a cylindrical valve 
with openings communicating with the two ends of each cylinder, also 
openings to the water supply pipe and the exit pipe. The other journal 
is connected with the registering mechanism. Water being admitted 
into one cylinder tumbles it over tor discharge, and the valves being thus 
charged the second cylinder is filled and tumbled over, &c.; thus a con- 
tinuous rotary motion is produced. 

1806. Distnrecttnc Compounp, J. H. Morga 
(Nol proceeded with.) 2d. 

This is an aqueous solution of sulphate of zinc, chloride of sodium, 
sulphate of copper, and chromate of potash. 

1807. Wixpinc YarNs or THReAbs, 2. Whalley and J. Horrocks.—Dated 
9th May, 1877.—{Com plete). 6d. 

The yarns pass from bobbins through eyelets on stop levers having 
hooked ends below ; on breakage of a thread the corresponding hook is 
caught by a revolving ratchet wheel on a shaft extending the length of 
the machine; this slightly depresses a frame carrying the stop levers, 
causing an elbow-shaped lever to release a catch and let fall a weighted 
lever, which depresses another le and causes the collar on the spindle 
to be raised from the driving discs. At the same time a bar is pushed 
against the hooked catches, preventing them from coming in contact 
with the revolving ratchets. 

1808. Repvcine Friction tx Screw anp Papp.e Saarts, R. E. Crickitt. 
—Dated 9th May, 1877.—{Not proceeded with.) 2d. 

This consists in fitting in one or more rings a series of rollers of large 
and small diameters in alternate order round the shaft (preferably 
reduced at that part). 


Dated 9th May, 


6d. 


6d. 


-Dated 9th May, 1877.- 


4d. 
The belts are made of cotton, canvas, ord “woven hard” and 
stitched and saturated with linseed or other 
1810. RecutatTine Water Suppty, H. Howe 
May, 1877.—(Not proceeded with.) 2d. 

A screwed connection is made with the outlet pipe from the cistern, 
and at its upper part is a seat, on which rests a flexible diaphragm 
surmounted by achamber. Above this is a second chamber (separated 
from the first by a valve), in which a piston is worked by a lever. 

1811. PvuLiey or Drum, J. Mackie.—Dated 10th May, 1877. 4d. 

The boss is made in two pieces, into which the arms are inserted. The 
periphery is divided, but only at one part, where it can be opened and 
with it the boss, so as to place the pulley on the shaft, on which it closes 
by its own elasticity. 

1812. Hypro-extractors, 4. Durujlé.—Dated 10th May, 1877. 8d. 

The receiver is a perforated case of truncated cone shape (inverted) and 
is rotated. The material fed in to the bottom rises up the sides, and is 
gradually driven over these. 

1816. Locks, &c., J. T. Lemaive.—Dated 10th May, 1877. 6d. 

The bolt is a kind of hook or catch mounted on an axis turning in the 
rims of the box of the lock, and which locks in a staple of special con- 
struction, either by pushing or drawing a knob, which causes a piece to 
slide like a piston. 

1817. Looms, 7. Brindle and J. Bradshaw.—Dated 10th May, 1877.—(Not 
proceeded with.) 2d. 

The hanging links of jacquards are made about twice the usual length, 
and passed through an additional stationary perforated footboard placed 
near their bottom “ fall,” so as just to prevent them falling through ; thus 
the links are prevented catching with each other. 
1818. Brusues, J. L. Davies.—Dated 10th May, 

with.) 2d. 

Shaving brushes are formed with a hollow handle containing semi- 
liquid soap, which is forced out among the bristles by a plunger or other- 
wise. 

1819. Fisnine Ratis, 8. Aldred.—Dated 10th May, 1877. 6d. 

This consists in use of a single telescopic fish joint, embracing the lower 
portion, under the crown, of the rail, and making a secure joint, without 
use of fish bolts or wedges. Two set bolts may be used to keep it from 
shifting in position. 

1820. Wrappers ror O11 Presses, C. Eskrett and W. H. Searle.—Dated 
10th May, 1877.—{Not proceeded with.) 2d. 

A leather or a soft and pliable metallic seating is attached by its inner 
edge to the wrapper, and the outer edge is turned up above the face of 
the wrapper, so that edging piece may be stitched to its leather or 
metallic seating, thus avoiding the practice of boring and weakening the 
wrappers. 

1821. Sprxnina, E. Tweedale and J. Smalley.—Dated 10th May, 1877.—(Not 
proceeded with.) 2d. 

This relates to an arrangement which self-actingly engages the end or 
thread with the empty bobbins placed in position on starting the 
machine. 

1822. Rattway anp Tramway CaRRiaGE Gas Hoipvers, J. Milne.—Dated 
10th May, 1877. > 

The gas, which is under a pressure unsuitable for its proper combustion 


and R. Ruasdl.—Dated 9th 


1877.—{Not proceeded 





by the burners, is caused to flow into a gas holder, weighted or balanced, 
so that the gas within it is compressed only to the proper extent for 
burning. Within this holder is an inlet regulating valve, so connected as 
to open when the store of low-pressure gas is diminished, and shut again 
when the gas holder has been sufficiently refilled from the high-pressure 
reservoir. 

1823. CLosine, &c., THE Doors or RAILWAY AND OTHER CARRIAGES, J. 
W. H. B. Chubb and J. dL. 8till.—Dated Wth May, 1877.—(Not proceeded 
with.) 2d. 

Directiy th "riage begins to move, the doors are closed by means of a 
chain passing round drums on a shaft operated by the wheel axles (a 
stop motion being provided to throw them out of gear), A spring bolt in 
the door jamb fastens the closed door, and it is locked by the action of a 
ball governor below the carriage, moving a sleeve, lever, and locking bolt. 
1824. Reets on Swirts,’ J. Stubbs.—Dated 10th May, 1877.—(Partly a 

communication.}—(Not proceeded with.) 2d. 

The revolving part is mounted in bearings which can be raised bodily 
(by means of a treadle) for removal of the hank, when a desired length 
has been wound, The loosening is effected by turning an 8-formed bar 
concentric with the shaft, which bar keeps two jointed ribs apart during 
the winding. 

1825. Screw Keys or Spanners, G. 
10th May, 1877. Not proceeded with.) 2d. 

One jaw can be shifted to suit the nut. Its lower part has a series of 
teeth, beneath which is a spindle having teeth round part of its periphery. 
When the plain part of the spindle is turned upwards, the jaw can be 
moved for adjustment but in the other case the jaw is locked. 

1826. Ramway Carriace Lamps, A. M, Silber.—Dated 10th May, 1877. 
td. 

This comprises a short (argand) wick tube with rectangular horizontal 
slits near its upper edge, tor overflow of surplus oil, and a glass (sus- 
pended by a lip above) narrowed in above the wick ; a chinmey provided 
with guiding tub¢; an annular oil reservoir at the upper part of the 
lamp (exposed to the air in an annular chamber with perforated sides), 
with bent cil tube reaching down to the wick ; a combination of conical 
surfaces near the top to insure right passage of the air, &c. 

1827. Dress SusPENDER, 8. Dated 10th May, 1877. 6d. 

This consists of two levers of the first class jointed together by a pin. 
The longer end of each is curved up so as to form a hook, and on the 
point of this a knob may be formed. In the straight end of each lever a 
hole is formed for a ri and the two rings may be connected by a third 
ring or a cord, by which the fastener may be suspended. A spring is 
placed between the upper ends of the levers, to keep the catching ends 
pressed together. (Some modifications are described.) 

1828. Grinpinc Mitts, W. N. Nicholson and W. Mather.—Dated 10th 
May, 1877. 6d. 

This consists in making the drum and concave of a grinding mill in the 
shape of a bell. When the drum is withdrawn a little from the concave 
for grinding coarsely, the coarsely ground grain passes the trumpet mouth 
(which is for finer grinding), without being acted upon. When the drum 
is brought towards the concave, the corn is first operated on by the 
straighter part of the drum, and passing onward is more finely ground 
at the mouth, which, from its increased diameter, runs more quickly than 
the narrow part. In the straighter part, the edges of the grooves in the 
drum meet the edges of those in the concave, and give a shearing or 
cutting action ; in the mouth, the grooves are cut so as to give a cutting 
or rubbing action. 

1829. Evecrro-macnetic Enotne, 2. 
1Si7. Gd. 

Two series of three or more electro-magnets arranged in a circle are 
placed facing each other on two discs in a frame, and parallel with a 
central shaft (placed beyond the dises). An oscillating armature con- 
nected with a crank arm on the shaft, and working at the centre of its 
base with a universal joint, is actuated by the electro-magnets, giving 
rotation. The shaft carries, besides the driving pulley, a current breaker 
(of ebonite and metal). 

1831. Kerrie, F. W. Nunns.—Dated 10th May, 1877. 4d. 

The filling aperture is placed in the rear of the handle, to which also a 
guard is attached. 

1832. Marunine anp Acrinc Wusky, 2. J. Wilson.—Dated Nth May, 
1877. 4d. 

A battery current is sent inte the whisky, the electrodes being of 
platinum or other metal not susceptible of oxidation. The fusil oils or 
other oils are quickly oxidised and changed by the nascent oxygen, &c., 
into sweet smelling ethers or other flavouring bodies. 

1833. Tramways, F. BE. B. Beaumont, T. Barningham, and C. Thompson. 
—Dated Vth May, W877. 8d. 

The rail is formed with two running faces and a groove between them ; 
it slopes outwards at its outer sides. It is bedded on pieces of timber, 
with grain transversely to the line of rail, and the rail and timber bed 
are placed preferably in a somewhat wider groove cast in a slag block of 
the kind described in 7, of 1876. Hard wood or other keys are 
driven between the rails and timbers and the sides of the groove; cement 
or asphalte is poured amongst the keys. For junction fish-plates are 
placed under the ends of the two contiguous rails, the timber support 
being there omitted. The wheels of the rolling stock have—some of them 
inside, and some outside—flanges. 

1834. Raitway Swircn Apparatus, J. W. 
18i7 j 


6d, 


Collett and J. Greenhaigh.—Dated 


Spooner. 


Weidermann.—Dated 10th May, 


Dorman.—Dated 11th May, 


For greater security, a kind of shackle hinge, bent at an angle and con- 
nected to the lever for shifting the points, is provided under each movable 
point rail. The hinges are bent ‘hos the points are in a position to let 
the train pass; and when they are straightened by pushing or pulling the 
connecting rod, the points are lifted over cast iron blocks fixed on the 
end chains or plates which are fastened to the stock or slap rail. An 
oval hole in the wpper link allows the shackle to fall over to a sufficiently 
obtuse angle to pull the points over the blocks in the event of their 
sticking on the top. 

1835. Gases ron Extinouisninc Fire, Purmwyinc Noxious Vapour, 
Preservine Foon, &c., L. Loewenthal.—Dated 11th May, 1877. 6d. 

This relates to manufacture of gases (for the purposes named) by com- 
bustion of animal, vegetable, and mineral charcoal, anthracite coal, or 
coke, selected, prepared, desiccated, and combined in certain proportions ; 
also apparatus for use in submarine operations, or where there are noxious 
vapours or gases; and containing the improved combinations of materials 
described, together with lime water, or other absorbent of carbonic acid 
gas, whereby the exhaled breath is rendered re-breathable for some time. 
1838. PassenceR ReoisTERInG, A. J. dspinall.—Dated 11th May, 1877.— 

(Not proceeded with.) 2d. . 

The conductor has suspended from his shoulder a rectangular box with 
(say) four slots of different size, corresponding to different tickets and 
oe The tickets, which have counterfoils, are withdrawn from a lower 
casing which only presents one at a time. The conductor inserts each 
ticket in its proper slit, and presses down a plunger, which works a 
registering apparatus, and an arrangement which cuts off the counterfoils 
and forces them on to the spikes of an impaling file ; a gong is also 
sounded, 


1837. Lupricatrors, J. Hunt and T. B. Mitton.—Dated 11th May, 1877. 
4d. 


This consists in use of a circular tapered plug in the lid of the recep- 
tacle, working freely in either direction. The lid is secured by a screw 
as usual. 

1839. Prore..inc aNd Sreerina Vesseis, J. Jopling.—Dated 11th May, 
1877. 6d. 

This relates to improvements on No. 1411, of 1865, viz., providing a large 
area for water between the extremity of the fan wheel and the inside of 
the case in which the fan rotates, and making the case of conical form 
(instead of flat at top and bottom), so that the outlet may be counter- 
acted. 

1841. Prosecrites axp Carrnripors, J. Leonard.— Dated 1th May, 1877. 

—(Not proceeded with.) 

A rifled hole is bored through the longer axis of the projectile, ter- 
minating behind in an expanded opening temporarily closed by a detach- 
able metal plug, which is forced off by the air current. This current 
imparts or supports the rotation. Again, a receptacle with chlorate of 
potash or the like is enclosed in the cartridge, for generating oxygen 
gas. 

1842. Supriyinc Fver. to Furnaces, &c., B. J. Walker.—Dated 11th 
May, 1877. 6d. 

The fuel is conveyed into the grate by means of two Archimedean 
screws, one horizontal and receiving the fuel from a hopper outside, the 
other vertical (at the end of the horizontal one), and raising fuel on to the 
fire-bars. 

1843. Fine-crates, J. D. Priovr.—Dated 11th May, 1877. 

This consists in forming grates with a movable bottom, 
back edge, and maintained in any adjusted position, 
1844. Bonpins ror Suvutr_es or Sewinc Macniyes, 7. J. Rickwood.— 

Dated th May, 1877.—(Not proceeded with.) 2d. 
This consists in making the spindles of fine steel wire, and fixing near 


2d. 


bd. 
pivotted at its 


}each end a dise of paper, cardboard, or other cheap material, so that the 


bobbins may be discarded after use. Spools for sewing machines are 

made with a centre of wood and two discs of paper, carboard, or the 

like. 

1845. Securine THe Nuts or Fisu-piares, B. Skinner.—Dated 11th May, 
1877. 6d. 

In one arrangement a long oblong link with space for the nuts to come 
through is hinged on to a piece of flat steel or iron, the opposite end of 
which being turned up answers as a catch. ‘ain, a plate is fastened on 
each outside nut, and a small square bar is wlid through square holes in 
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these plates passing by the side of the nuts ; it has a spring catch. Again, 

a smalb bar fits across the top of the nuts, and a spring passing under the 

rail clasps it on the fish-plates, &c. 

1846. Makino anp Arracninc THE Herts or Boots AND Suoes, Z. 
Waterman.—Dated 11th May, 1877. 6d. 

This relates to mechanism which, when started, automatically performs 
the operation of making the heel, or of fixing it in places (as the case 
may be) and stops automatically when this is completed ; also mechanism 
for forcing the attaching rivets or one of them in converging directions 
through the sole and into the heel. 

1847. Hotpers ror Currine Tooxs, 7. and B, Sagay.—Dated 12th May, 
1877. 6d. ? 

The tool is secured in a slot in the end of the holder by a wedge and a 
wedge bolt ; the wedge bears against the side of the tool, and is either 
hinged to the holder by a cross pin, or is made with a shank bent over 
the top of the shoulder sind there held bya pin. The wedge bolt is drawn 
edgewise to bind the wedge against the tool by a tightening nut. In a 
double tool-holder one wedge and one wedge bolt are used to secure two 
cutting tools. The wedge is placed between the tools and its faces bind 
them both against the inside of the slot. The wedge bolt may be placed 
vertically or crosswise, 

1848. Passencer AND Farr Recistertna, Mf. A. Wiev.—Dated 12th May, 
1877.—{Not proceeded with.) 2d, 

This consists of a drum on which is an indicating card, ruled with one 
set of lines for the fares, and another for the sections of the route. One 
of a set of finger keys is operated by the conductor cach time a passenger 
enters, and a pricker (or the like) then makes a mark on the card. The 
other keys correspond to fares, and when a passenger alights the key for 
the fare paid is pressed down. Each pressure of a key causes a wheel 
showing successive figures to go forward or backward one step, according 
as a passenger enters or alights, 

1849. Tis Bars, &c., D. Davis.—Dated 12th May, 1877. 6d. 

This consists in use of a furnace to consume anthracite or bituminous 
coal in lieu of coke. The fire is made air-tight and the blast is introduced 
into it. The furnace has a cast iron bottom with suitable tapping holes 
for slag and iron dropping from the white iron in a state of fusion. A 
if of steam is introduced into the neck of the furnace to assist the 
last. 

1850. Curs ror Ices or Jevutes, 7. L. Scowen.—Dated 12th May, 1877.— 
(Not proceeded with.) 2d. 

The cup is made with a sort of attached saucer, having at its upper part 
a flange which extends inwards. 

1851. Pistons, 7. Bilis. —Dated 12th May, 1877. 4d. 

This consists in making pistons with a loose self-adjusting ring carrying 
springs which bear and act against the inner sides of the packing rings. 
1852, Recisterine Passencers, &c., J. Cal vert.—Dated 12th May, 1877.— 

(Not proceeded with.) 2d. 

This consists of barriers or arms fixed to shafts working up or down the 
sides of a doorway, and, by cams, actuating slides which communicate 
with the indicator. The motion of one barrier to admit a passenger causes 
the other to block the passage. 

1858. Scanr Rivas, L. Beaver.—Dated 12th May, 1877. 6d. 

The ring is formed in one piece, with an opening at the back; pins pro- 
ject inwards from the bends, 

1857. Biow Pirrs, 7. Fletcher.—Dated 12th May, 1877. 4d. 

In order to utilise the waste heat of the flame itself for heating the air 
previous to its escape from the nozzle, the pipe near the nozzle is made in 
the form of a coil, which is held in the flame. 

136. erg Fasrics, A. Young and W. J. R. Fox.—Dated 12th May, 
877. bd. 

This relates to making such fabrics with ornamental designs. The 
ornamentation (which, in the case of strips, ¢.g., may be formed with 
slivers of coloured wool) is applied to the face of the unfinished fabric and 
united by the felting operation. Again, leaf patterns cut out from sheet 
sliver may be similarly applied. 

1854. Ruuine Parer, J. Cumming.—Dated 12th May, 1877. 6d. 

The pens are carried on a bar, which, rocking easily on a shaft or 
journal, raises or lowers them. The rocking is effected by one or more 
electro-magnets fixed to the framing, attracting armatures on the bar. 
The circuits are arranged to be broken by the interposition of the paper 
sheets (their non-conducting property being utilised). Where ruling is to 
be limited to parts of cach shect, the action of the electro-magnet is con- 
trolled by a wheel having conducting and non-conducting slips. A 
mask may be used to protect the parts of a sheet that are not to be ruled. 
It is, by clectro-magnetic apparatus, made to move with each sheet, and 
is drawn back by a spring or weight. 

1855. er Prorecvers, A. C. Kirk and E. Hunt.—Dated 12th May, 
1877. 8d. 

A feathering motion is given to the blades of the screw by means of a 
shaft and suitable gearing in the centre of the propeller shaft, or the 
blade shanks are connected to a dise and the requisite motion given by 
means of a vertioal shaft passing through a pipe abaft the propeller. The 
blades are formed with shanks which fit into sockets formed in the pro- 

yellor boss. A collar is formed on the shank just within the outermost 
journal, and this collar is at one part formed with a lug which is acted 
upon by a lever piece attached to the end of feathering shaft, thus giving 
the motion required. 
O66. Hosiery AND Textie Faprics, @. Rydill.—Dated 12th May, 1877. 
4d. 

Silk rags, ribbons, lace, &c., and satin rags, after being freed from 
cotton, vegetable substances, and foreign matter, are sorted and pulled up 
into silk or satin down or wool, which is then carded, condensed, pe | 
spun into yarn, warp or weft, for manufacture of hosiery, lace-edging, 
fringe, shawls, &c, The yarns or the fabrics are dyed or printed; or the 
silk rags may be dyed before pulling up. A yarn of wool, alpacca, mohair, 
camel's hair, extract wool or woollen waste, may be combined with the 
silk yarn, &c. 

1859. Prerarine, Sprxxinc, AND DovpiinG Cotton, &c., J. Higgins, A. 
Higgins, and T. 8. Whitworth.—Dated 12th May, 1877. 6d. 

In order to vary the stripping of the flats in carding engines, so as to 
operate on those over the doffer less frequently than those over the licker- 
in, the lifting part which raises the flats is made movable, so’as to remain 
in or depart from the lifting position. A pulley on the cylinder shaft 
drives a second pulley arranged at the bottom of the frame. A pinion on 
the second shaft gears with a spur wheel carrying a slotted lever on a 
crank, in which a pin upon the radial arm, to which the strippers are 
attached, is held in the notch of a catch turning upon the slotted lever 
and pressed against the pin by a spring. The pin has upon the other end 
a small block, which lifts the flats to be stripped. When the slotted lever 
is carried upwards by the spur wheel, the pin being held in the catch is 
lifted up, carrying the flat with it. In order to prevent the flat rising 
the spur wheel is fitted with the segment of a bevil wheel, which, gear- 
ing with a pinion, causes a cam centred on the radial arm to revolve, and, 
by means of a small lever, force back the catch holding the pin, thus 
leaving the slotted arm free to move up and down without carrying the 
flat to the stripper. In order to grind the flats the strippers are turned 
over, and a grinding roller made to revolve in brackets upon the radial 
arm. A new form of throttle is made by placing the bobbin upon a loose 
tube on the spindle, which is carried through the rail, and has its lower 
end in the form of a pulley passing between a crossed band, so that the 
tube is suspended upon the band. The rails are connected together by 
transverse pieces. A more extended bearing is given to the flyer by 
means of a collar on the spindle to which the flyer is screwed. 

1860. Rorary Gi_t Apparatus For Treatine Jute, &c., W.P. and J. F. 
Burchart.—Dated 12th May, 1877. 6d. 

This relates to use of two rotary gills operating on each side of the 
sliver as it passes from the retaining to the drawing rollers, and arranged 
so that the sliver is not bent, or only very slightly bent, in passing over 
or through their teeth. 

1861. Siipinc Seats ror Boats, FE. Richards.—Dated 12th May, 1877.— 
(Not ane ad with.) 2d. 

This relates chiefly to diminishing the friction by use of rollers. 

1862. Fioor Cramp, J. Green and J. G. Hirst.—Dated 12th May, 1877. 6d. 

A metal standard is provided with a closing ram fitted in it, and 
actuated by a horizontal screw (which works in a nut attached to the 
rammer), revolved by means of bevil gearing and by a hand wheel on 
vertical axis. For fastening the cramp to the joint, previous to closing, 
a fixed rack is provided, into which pass correspond’ teeth on the 
washer employed under the nut of the ordinary stud belonging to the 
cam lever, 

1863. Consuminc Smoke aND EconomisinG Fuet, BE. dnd H. Bradley and 
W. Sunderland.—Dated 12th May, 1877. 6d. 

This relates to improvements on No. 1116 of 1876 ; instead of having an 
open space between the grate bars and the dead plate, a number of 
bars are attached to the dead plate (preferably cast in it) in an angular 
direction, the outer ends meeting the short bars and resting on the same 
bearer. The bars are varied in size to admit a suitable quantity of air. 
1864. Steam Boiters, W. R. Lake.—Dated 12th May, 1877.(A communi- 

cation.)—{Not proceeded with.) 4d. 

This relates to arrangements whereby the air destined to consume the 
gases is heated by means of heat radiated from the furnace walls, and to 
utilise the heat of the furnace the liquid mass is divided into several 
bodies, and the boiler tubes are formed of sets of metal tubes of small 
diameter ; the circulation of the heated gases is contrary to that of the 
arrival of the water in the various parts of the boiler, of which the water 
and steam communications are effected by exterior pipes. 

1866. Brarines or SHarts on Axes, A. Handyside.—Dated 4th May. 
1877. (Not proceeded with.) 2d. 
These are formed of papier maché moulded under pressure. 





186'7. Woop Pavement, W. Ellison.—Dated 14th May, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists of blocks of wood got by cutting trees and boughs into 
pieces 6in. in length; pieces 3in. and upwards in diameter are selected. 
They are bedded side by side in sand and gravel, the spaces between being 
also fitted with sand or gravel, which is rammed. 

1868. Apparatus ror AUTOMATICALLY Distnrectinac Sick Rooms, &c., 
H. B. Condy.—Dated \4th May, 1877. 6d. 

Two vessels placed one above the other are attached to asuitable frame- 
work; the upper vessel containing a disinfecting or deodorising fluid, 
has a network or a number of cords of a fibrous material, the ends of 
which, dipping into the liquid, carry a portion of it over the sides of the 
upper vessel and convey it by their capillary attraction to the lower ends 
of the cords, which rest in or are suspended over the lower vessel into 
which the liquid drops, 
it removes all impurities. 
1869. Meraiuic TiLes AND Svaps, &c., HW. Crickley.—Dated 14th May, 

1877.—{ Not proceeded with.) 2d. 

These are moulded (of thin metal) hollow or box form, with tangs or 
lugs on the side or back to secure them to the bed of plaster or cement. 
1870. RaiLway AnD orneR SiGNats, £. Sinith.—Dated 14th May, 1877. 

—(Not proceeded with.) 2d. 

A hollow arm is attached to an ordinary signal post, and the requisite 
motion is given to it by the ordinary moving mechanism used for working 
the semaphore signals. A lamp is caused to shine inside the arm, and by 
means of refiecting surfaces it is made to represent a line of light, the 
length of which depends on the size of the aperture made in the arm, 
and the position of the reflectors. 

1871. Recorpinc Evecrric Tevecraru Sicnats, C. H. Siemens.—Dated 
14th May, 1877.—{A communication.) Gd. 

The strip of paper used in that description of recording instrument 
wherein a style traces a continuous straight line when there is no current 
passing through the line, but deviates to one side or the other according 
as a negative or positive current is passed, is blackened on the surface so 
that the style or point produces a white line on the paper by taking off 
the blackening matter in its contact. The blackening is produced by 

yassing the paper over a flame. In order to fix the carbon after the line 
as been traced, the paper strip is treated with alcohol, ether, or other 
liquid. 
1872. Rauway SicNans, L. 
ceeded with.) 2d. 

This relates to arrangements for compensating for expansion and con- 
traction of the wire ; indicating in the pointsman’s cabin whether the 
signal acts when the lever is moved ; allowing the signal to be put to 
caution, and causing it to indicate danger, should the pin connecting the 
upright rod with the semaphore arm come out. 
18°73. Swine Doors, 7. R. Leason.—Dated 14th May, 1877. 6d. 

This consists in adapting to the middle inner edges of swing doors 
vertical rollers capable of freely revolving, and made of, or covered with, 
india-rubber or other elastic material; they are meant to prevent injury 
to the hands, if caught between the doors. They reach as high and as 
low as there is any likelihood of the hand reaching. 
18°74. Creansinc Piares, Saucers, &c., F. £. Wiggins.—Dated 14th May, 

1877.—{ Not proceeded with.) 2d. 

A shaft with radial arms and double-faced brushes is rotated between 
the ends of a trough containing hot water, so that the brushes pass 
between the plates, which are arranged in a movable rack. 

18'75. Exrincuisnine Fires, W. B. Gedge.—Dated 14th May, 1877.4 
communication.)—(Not proceeded with.) 2d. 

This consists of green vitriol (70 per cent.), common salt (20), and 
whiting (10). These substances are combined with the water. 

1876. Carrraces, B. 7. Newnham.—Dated 14th May, 1877. 6d. 

The upper “‘ standing” pillars above the doors, and the front pillars (in 
“ Landaus ”), are made to turn on hinge joints just about the top line of 
the door, and at their upper parts they are connected by hinges to the 
front cant rail, and the front cant rails are connected to the front top 
rail. When the carriage has to be used as an open carriage, they may 
all be folded forward and laid under the coachman’s seat (which turns on 
hinge joints). The front glass may be a fixture in, and fold with, the 
front, or be formed in sliding parts, &c. The raising of the pillars is 
facilitated by action of strong india-rubber springs acting on hinged lever 
arms, &c. 

187'7. Srrinc Burrers, G. Wilson.—Dated 14th Muy, 1877. 6d. 

A conical steel spring is placed in the interior of an ordinary tubular 
plunger of a buffer, upen which the base of the spring rests. The oppo- 
site end bears against a plate fixed at a suitable distance from the closed 
end of the buffer by means of a tubular washer on the central spindle. 
The plunger, when compressed, comes in contact with a second plate 
placed behind the former one and around the tubular washer. A vulcan- 
ised india-rubber ring is also placed around the washer and immediately 
behind the second plate, so that the end of the plunger pushing against 
the plate, encounters a second resistance from the spring behind. 

1878. Armour Piates, G. Wilson.—Dated 14th May, 1877. 4d. 

This consists in toughening armour plates made of thick massive slabs 
forged from ingots of mild steel, by plunging them while hot into cold 
water or other fluid. The plate, placed on a movable carriage, is run on 
to a platform supported by a hydraulic lift, by which it is then lowered 
into the tank. 

1879. Pu_try Biocks AND Apparatus FoR Ratstnc Winpow Buiyps, 2. 
Vivian.—Dated 14th May, 1877. 

Near the top of a pulley block is placed a pawl, which, when allowed to 
act freely, bears on the rope and prevents its moving. When it is 
desired to lower the weight the rope is pulled a little to one side, and 
thereby comes into contact with one end of a lever hinged to one side of 
the block, the other end of which lever is thereby brought into contact 
with the pawl, to prevent it pressing with anything but its own weight 
on the rope, which can then move freely. In the case of pulleys for 
window blinds, a small frame is fitted up having two or more pulleys, and 
as many catches, between which and the pulleys the cord passes. To 
raise or lower the blind the cord is pulled diagonally outwards, so that it 
can pass freely over the pulleys and out of contact with the catches. 
1889. Furnacrs ror TREATING Ores, J. E. Dowson.—Dated 15th May. 

1877.—{ Not proceeded with.) 2d. 

Near the bottom of a hollow shaft, down which the ore is showered, 
are attached one or more calcining or reverberatory chambers, and on the 
outside one or more fires or gas generators ; the flues are built up against 
the shaft, and so arranged that the heated gases from the fires pass up to 
near the top of the shaft, then are drawn down the shaft and passed 
under or over the floors of the calcining chambers to a condensing fuel 
Air blasts are forced into the shaft or calcining chambers. 


The liquid is thus exposed to the air, from which 


Walls.—Dated 14th May, 1877.—(Not pro- 





Lonpon ASsoctaATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-fifth annual meeting took place at the Cannon- 
street Hotel, on Saturday, the 5th instant. It was most nume- 
rously attended; and, after the election of Sir John Bennett, 
Commander Cheyne, and Mr. D. Cartmel (late of Captain Nares’ 
Polar Expedition) as honorary members, the balance-sheet and 
auditors’ report for the past half year were read. Both documents 
were in the highest degree satisfactory to the meeting, and were 
unanimously adopted. They demonstrated financial improve- 
ment in every department of the institution. Afterwards Mr. 
Joseph Newton delivered an annual address, which was well 
received, and was then—for the twentieth time—re-elected as 
president of the institution. 

Deatu or Caprain Parrott.—On Monday morning, Decem- 
ber 24th, Captain Robert P. Parrott, the famous inventor of the 
guns and projectiles that bear his name, died of heart disease at 
his residence in Cold Spring, New York, at the age of seventy- 
three. Captain Parrott was born in New Hampshire, and from 
that State was appointed to the Military Academy in 1820, in his 
sixteenth year. e was graduated third among thirty-one, in 
the class of 1824, and received his promotion as second lieutenant 
in the Third Artillery. During the five years following he served 
at the Academy, a part of the time as assistant professor of 
natural philosophy, and a part as assistant professor of mathe- 
matics, e then joined his regiment at Fort Constitution, and 
afterwards at Fort Independence, becoming first lieutenant in 
1831.. During the years 1834 and 1835 he was engaged in ordnance 
duty, and the year following served on the staff in the operations 
against the Creek Indians. The same year, 1836, he became 
captain of ordnance, and as such was assistant in the Ordnance 
Bureau at Washington. A few months later he resigned from 
the army in order to become superintendent of the West Point 
Tron and Cannon Foundry at Cold Spring. He there originated 
the Parrott guns and projectiles, first used in service at the battle 
of Bull Run in July, 1861, and thence very continuously and 
successfully used throughout the war. His name of course became a 
household word to the whole country as well as to the army. 
Captain Parrott was the first judge of the Court of Common 
Pleas for Putnam County, from 1844 to 1847. His inventions and 





the products of his foundry brought him much wealth, out of 
which he made some notable public gifts, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

YrEsteERDAY—Wednesday—was ironmasters’ quarterly meeting 
at Wolverhampton. ‘There was a good representation and plenty 
of inquiries, The inquiries, however, were more to test prices 
than with a view to business, though the less belligerent turn of 
the news from the seat of war greatly improved the tone of the 
market. Early in the proceedings leading makers of both pig 
and also finished iron announced that they had resolved to make 
no alteration in prices in the ensuing quarter upon those which 
have prevailed for past six months. ‘The crucial quotations were 
therefore declared to be: all-mine cold-blast pigs £5, and hot- 
blast £4 per ton ; and marked bais £8 10s., with the usual 12s. 6d. 
extra for the Round Oak brand. At these prices little or no 
business was done, bayers expressing their determination to keep 
their purchases open till after the quarterly meeting, the next 
day, in Birmingham. 

On Monday, Mr. Thomas Barker, the managing director of the 
Chillington Lron Company (Limited), invited the representatives 
of the company’s millmen and puddlers to a friendly conference. 
He pointed out that unless the cost of production could be re- 
duced, the ironworks would have to be closed. He had lost an 
order, he said, for a thousand tons of plates last week, because he 
could not concede half-a-crown a ton, and it had gone elsewhere. 
The men admitted that Mr. Barker had made out his case, and 
the meeting resulted in the puddlers agreeing to a reduction in 
wages of 6d. ton, and the millmen to a drop of 5 per cent., to 
come into operation after this week. The arguments were con- 
ducted in perfect good feeling. 

This arrangement had become known yesterday morning, and 
buyers looked for it to cheapen iron ; for it was known that the 
Patent Shaft and Axletree Company had made quite as good, 
if not, indeed, better terms with their men, and the inference 
was that the other finished iron firms would be equally successful. 
Makers responded that they had opened communications with 
their operatives, but even if they should secure a drop in wages 
the effect upon prices would hardly be half a crown a ton. 
Whatever may be the effect of the wages arrangements upon 
high-class iron, which is seldom altered to a less extent than 10s. 
per ton, there can be no doubt that upon the less valuable sorts 
which often move up and down by stages of 2s. 6d., the effect 
will be to bring down quotations fully to that extent. Subject 
to their ability to arrange with their men, orders would have 
been accepted by some ironmasters yesterday at that drop, for 
sheets in particular. These last were plentiful at within £8 for 
singles for galvanising, though first-class brands were fairly firm 
at £9. 

There was a very large attendance this afternoon at the 
Birmingham quarterly meeting, and there was a disposition. for 
buyers to do business, but they waited lower quotations ; leading 
makers would not, however, give way. Nevertheless, firms who 
have made arrangements with their men gave their customers the 
benefit. Most finished iron was in reality 5s. down upon the 
quarter. The bulk of the pigs also were cheaper by about 2s. 6d. 

Rivetted work is not active, and heavy foundry requisites are 
but little sought after. 

The nut and bolt trade is far from brisk. Makers have pre- 
pared new scales of prices, in which the most conspicuous reduc- 
tion is 4s. per cwt. on din. machine-made hexagon-tapped nuts. 
Best boiler rivets and pointed coach screws are unaltered. 

The associated ironfounders and hollow-ware makers have 
intimated that they shall now charge to consignees in England 
and Wales the extra railway freight—recently imposed—on those 
packages under 500lb. weight which they have not hitherto 
delivered free. 

Amongst the contracts recently placed in Birmingham by the 
War Department, are several for mess tins. One firm alone has 
secured an order for 30,000. 

Mr. T. Bullock, late of the Homer Hill Colliery Company, and 
formerly of the Darlaston Steel and Iron Company, has taken 
the place of Mr. B. Bloomer, as manager of the Pelsall Coal and 
Iron Company (Limited). 

At the last meeting of the Wednesbury Trades Council, an 
engineer introduced the question of the evils of the employment 
of unqualified men as enginemen, arguing that Government should 
be petitioned to insist on practical men alone being appointed to 
the care of engines. The subject was considered most important, 
and its further consideration was postponed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE position of local makers of pig iron remains much the 
same as noticed in previous reports. In some quarters inquiries 
are reported which may lead to a fair amount of business in the 
course of a week or so ; but at present only a few small orders are 
coming to hand, with prices for delivery into the Manchester 
district still quoted at 51s. per ton No. 3 foundry, and 50s. for 
No. 4 forge less 24 per cent. The present small local production 
of hematites is pretty well sold for the next two or three months, 
and in the face of the low prices now ruling in the market, 
makers are not pressing for new business which, under the most 
favourable conditions, can scarcely be remunerative. 

In outside brands there is also very little doing. Lincolnshire 
and Derbyshire irons are competing keenly with local makers, 
the former, delivered into the Manchester district, being quoted 
at 51s. per ton for No. 3 foundry, and 49s. 6d. to 50s. per ton for 
No. 4 forge; and the latter at 50s. 6d. for No. 3 foundry, and 
49s. 6d. for No. 4 forge less 24 per cent. In North-country iron, 
nothwithstanding the firm stand maintained by the Middles- 
brough associated masters, there is still a good deal of low selling 
in this district, and‘ there is no difficulty in obtaining ordinary 
g.m.b.’s delivered-into the Manchester district at 48s. 9d. per ton 
for No. 3 foundry, 48s. 3d. for No. 4 foundry, and 47s. 9d. per 
ton for No. 4 forge net cash. 

The finished iron trade continues in a very depressed condition. 
Very few orders are being given out, and prices asa rule are 
regulated by the nature of specifications. The ordinary market 
quotations for delivery into the Manchester district are about 
£6 5s. to £6 7s. 6d. per ton for Lancashire and Middlesbrough bars; 
£6 7s. 6d. to £6 10s. for Staffordshire bars ; £4 6s. 6d. for Mid- 
dlesbrough puddled bars, and £4 17s. 6d. for Lancashire and 
Staffordshire ditto. I understand that a considerable order for 
pipes, given out by one of the local boards near Manchester, has 
just been placed in this district at an extraordinarily low figure ; 
in fact, such as has not been known here before. 

In the coal trade of this district business generally continues 
very dull, and notwithstanding the stoppage of the pits for the 
holidays, supplies are plentiful in the market, the inferior 
description of fuel being a drug. So far as the list rates are con- 
cerned, there is no alteration upon last month, and the better 
classes of coal as a rule are steady, but in the low classes of fuel 
there is a great deal of pushing for orders, and very low prices 
are taken to secure business. House coal is still in only very 
moderate demand for the time of the year. Common coal for 
forge popome is difficult to dispose of, and although there is a 
tolerably good inquiry for the better sorts of engine fuel, common 
burgy and slack are almost unsaleable. The average quotations 
at the pit mouth are about as under :—Best Wigan Arley, 10s. to 
lls. per ton; common ditto, 8s. to 9s. ; Pemberton four feet, 


7s. 9d. to 8s, 6d. ; common Wigan mines for house fire = 
id. to 
ood burgy, 5s. 3d. to ds. 6d. ; common ditto, 4s. 6d. to 


slack, 3s, 6d, to 4s. ; common ditto, 2s, 3d. to 


~ rs 7s. ; common coal for forge and steam purposes, 5s. 
. 6d. 5 
5s. ; good ordinary 
3s. per ton, 
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There is still little or nothing doing in the shipping trade, 
orders either for export or coasting being very scarce, and so 
keenly competed for that prices are cut down to the lowest 
possible limit. 

Pending the quarterly meetings of the iron trade, and the 
decision of the country as to peace or war, the position of the hema- 
tite trade of the North-west of England remains depressed. The 
works have fair stocks on hand, and makers will probably see a 
reduction in these before they again light the furnaces which are 
now out of blast. There is scarcely any trade with the Continent, 
owing to the thorough want of confidence which exists as regards 
the commercial position and status of continental countries, and 
asa wy the iron now being made is chiefly for the home 
market. akers, it is roughly estimated, have work in hand 
which, at the present rate of production, will keep the furnaces 
employed for a couple of Bion wey or till a date near approaching 
the time when the spring shipping season may be expected to 
open. 

The value of pig iron is undisturbed, although certain irre- 
gularities in sales are reported, but there is no alteration in the 
official quotation, and No. 1 Bessemer is still offered at 67s. 6d. 
at maker's works, with 64s. 6d. for No. 3 forge. 

Steel makers are in a better position than others engaged in 
local industries. Their mills are almost fully employed both as 

ils and merchant steel. ~ 

m shipbuilders are wanting work and finished ironmakers 
have not many orders in hand, their mills frequently being 
stopped. Prices are very low, and are likely to remain so for 
wUestebtndesad hanged values, both as regard 

m ore isin uest at unc’ values, both as re: 8 
blast and puddling - dec, vr wn ig 

remains in a languid position. 

Several cargoes of Spanish ore have been imported into this 
district lately for mixing purposes, and there is a prospect of a 
continuance of the consumption of Bilboa hematites. 

A furnace has been stopped at the Carnforth Ironworks, and 
two furnaces of the Barrow Rolling Mills Company, erected in 
1871, have also been blown out. The latter were remarkable for 
the great amount of pig iron they produced, the average of the 
two furnaces being from 1100 to 1200 tons per week. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuE statistics referring to the production and distribution of 

ig iron in the North of England for the year 1877 are now issued. 
They indicate a more satisfactory condition of affairs than could 
have been anticipated. The total make of pig iron for the twelve 
months has‘been 2,124,881] tons, as com with 2,075,565 tons 
in 1876. The total make of 1877 is, therefore, about 50,000 tons 
above that of any previous year—a fact that affords a subject for 
much satisfaction, considering the dismal state of trade generall 
during the period in question. There is not, however, muc 
scope for fnew wheal when we look at other features of our 
year’s work. Stocks of pig iron have increased to the extent of 
more than 120,000 tons, and now stand at 304,797 tons, being the 
largest accumulation that has ever taken place m the Cleveland 
district. It is not wonderful that under these circumstances 
steps are being taken in several directions with a view to reducing 
the output. In addition to the furnaces to which I referred last 
week as being about to be blown out or turned on to Bessemer 
iron, the trustees of Mr. Thomas Vaughan are about to blow out 
one of the Clay-lane furnaces; the Consett Iron Company are 
about to blow out one furnace and turn another on to mer 
iron ; and the Rosedale and Ferryhill Iron Company are about to 
blow out either one or two. Altogether, therefore, we shall in 
the course of a few weeks witness a reduction of the present make 
to the extent of, at least, 2000 tons of iron per week. 

Shipments during the past year have been well maintained, so 
that it is in respect of home consumption that the large accumu- 
lation of stocks has taken place. e total exports to foreign 
ports from Cleveland reached 364,899 tons, being about 7000 tons 
more than those of 1876. The shipments of pig iron coastwise 
exhibit a still larger increase, the total being 457,000 tons as com- 
_ with only 386,000 tons in 1876 and 296,000 tons in 1875. 

the total shipped coastwise Scotland alone took 314,967 tons, 
being nh Se more than one-third of her own make, while 
Wales took 68,000, and other ports 74,000 tons. Germany, as 
usual, has been our principal customer for pig iron during the 


year. 

The business done on Change this week has been, if anything, 

less than ever. The quarterly meeting of the trade, which took 

lace on Tuesday, failed to exhibit the least sign of animation. 
Makers continued to hold out for the advanced rates upon which 
they decided a few weeks ago. Merchants, however, refu to 
buy except under pressure of the most immediate necessity, and 
hence stagnation and gloom. The articles brought forward for 
exhibition were very few, and none of them were particularly 
new. The prevailing impression with everybody appeared to be 
that we must look forward to a year of even more severe depres- 
sion than that from which we have just emerged. 

The returns relating to the shipments of coal from the various 
ports of the United Kingdom having now been made up, I find 
that the North of England compares very unfavourably with last 
year. From the Tyne ports, including Newcastle, the total ship- 
ments of coal for the past year have been 6,627,000 tons, as against 
7,138,000 tons in 1876. ence a decrease of 511,000 tons. The 
shipments from the Hartlepools exhibit a decrease of 104,000 
tons, while Blyth has decreased to the extent of 25,000 tons. On 
the other hand, however, Sunderland has added 820 to her last 
year’s shipments, and Seaham Harbour, 37,789. These figures 
will ~ om very unfavourably with those for the Welsh ports, 
Cardiff, Newport, and Swansea each showing a considerable 
increase on the coal shipments of the past year. 

The shipbuilding trade of the north-east ports has enjoyed 
during the _ year a very exceptional degree of prosperity. 
Prices have been exceedingly low, varying from £13 to £14 10s. 
per ton, but the to produced is, on the whole, above that 
of any former year. epool alone has produced about 40,000 
tons of shipping, and one firm, Messrs. W. Gray and Co., has 
launched no less than 22,500 tons. Sunderland shows an improve- 
ment of several thousand tons on the tonnage launched last year, 
while the Tyne comes up to over 97,000 tons, being the highest 
tonnage that river has ever reached. e same remark — 
to the Tees, where the three principal shipbuilding firms have 
built more than their average tonnage. There can no doubt 
that the north-east ports enjoy remarkable facilities for the 
carrying on of the shipbuilding trade, and the parties engaged in 
that trade now seem to take full advantage of them. e work 
now in the hands of our shipbuilders is rather less than at this 
time last year, and orders are not coming in so freely. 

The steamship owners and the owners of collieries shipping 
coals on the Tyne, the Tyne Commissioners, and the North- 
Eastern Railway Company, have been negotiating with the 
trimmers of coal on the Tyne with a view to obtaining a reduc- 
tion in the price now paid for trimming coals, and the trimmers 
have just consented to reduce their charges from the Ist of 
February next. 

Arrangements are being made by the Cleveland Ironmasters’ 
Association that will enable the proportion of the different kinds 
of iron made in the district to be enceforth ascertained in the 
compilation of the monthly returns. ere is no clue, as the 
statistics are now published, to the relative proportions of ordinary 
Cleveland and Bessemer iron, and it is no secret that the latter 
has of late been largely on the increase. 

In spite of numerous plans and su; ions put forward with a 
view to settlement, the unfortunate dispute in the Northumber- 
land trade still continues without any near prospect of termi- 
nation. Help is coming into the miners from many other trades, 





The owners take their stand on the fact that they cannot now 
carry on their pits without a loss, while the miners are earning a 
larger wage—6s. 1d. per shift—than any other miners in the 
country. Trade is so dull that the strike has only caused a 
minimum of inconvenience to shippers, who are drawing supplies 
from Durham to a larger extent than usual. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


EMPLOYERS in various directions are still persevering in their 
efforts to lower wages, and in some instances have already 
met with success. As I stated last week, the puddlers of John 
Brown and Co. and Charles Cammell and Co. have accepted a 
drop of 6d. per ton, and the shinglers and rollers of the same con- 
cerns have since accepted a reduction of 5 per cent. The North- 
field Iron Company have failed to make terms with their men, 
whom they asked to accept a reduction of 74 per cent. in puddling, 
offering, however, 1s. extra for best and tire iron, and 3s. extra 
for steeling iron. The contractors of the same concern had 
agreed to accept a drop of 10 per cent., but as the puddlers refused 
the above terms, the works will remain closed, as they have been 
for some time past. At the well-known Thorncliffe Works 
of Messrs. Newton, Chambers, and Co., the whole of the 
men in the blast furnaces department — keepers, slaggers, 
fillers, gasmen, engine tenters, and weighmen—have this week 
been served with notices of an intended reduction of 124 per 
cent. It is believed that the men will not resist the proposal, 
inasmuch as the firm have hitherto been able to keep all their 
plant going, owing to the superior quality of the pig they pro- 
duce ; whereas almost every other concern in the district has had 
all or some of its furnaces out. The reported notices at Milton 
and Elsecar appear to have been prematurely mentioned, the 
works having been stopped owing to a somewhat serious break- 
down of the machinery. For a long time past, however, the 
men at these works have only been employed about two or 
ed days per week, so that matters there are by no means 

right. 

In the Sheffield file trade a dispute has arisen between George 
Fisher and Co., of Hoyle-street, and their workmen, on a ques- 
tion of the latter agreeing toa reduction of 10 per cent. A strike 
is likely to be the result, as the men have the support of their 
union, and the action of the firm appears to be isolated. At the 
Manvers Main Colliery the men have objected to a new kind of 
lamp which has been supplied to them, and have also been asked 
to accept lower rates of payment, the upshot being that the pit 
is likely to be closed for a time. In other directions similar 
action is about to be taken by employers. 

In the iron trade very little has been done this week, either in 
raw materials or finished iron, vendors of the latter being 
desirous of awaiting the results of the quarterly meetings before 
committing teens. ea A few lots of Derbyshire and South 
Yorkshire pig have changed hands at late prices, ordinary forge 
qualities at £2 2s. 6d. to £2 5s., and foundry brands at from 
£2 5s. to £2 12s. 6d., according to quality and name. Forge 
numbers, however, are in exceedingly poor request. The com- 
mon bars of the district can be had at £5 15s., or even less in 


large lots, and are being sent into Manchester and Liverpool at | 


very little over £6 per ton, in competition with similar North 
Staffordshire iron. Wire billets are in fair demand for iron wire, 
and at some works tires are in decidedly better request. 

There is a steady call at two or three of the large works for 
steel ship-plates for the Humber, Clyde,. and Mersey builders, 
and the inquiries currently received lead to the belief that iron 
plates will shortly be very largely, or even wholly replaced 
thereby. Frame plates for locomotives and other best classes of 
engineering iron, as well as boiler plates, are in moderate request, 
but the manufacture is chiefly confined to two establishments, 
which have a long-established reputation in that line. 

With respect to the extraordinary statement quoted last week 
from the Manchester Guardian as to “cheap tires,” I may say 
that none of the reputable makers here know of any such prac- 
tice as ‘‘small rolls to close up cracks,” nor do they have the 
tires smithed up in the way described. I have seen a good many 
tires rolled here, but I am not aware that ever I saw anything of 
the kind. At the same time everybody knows there are bad 
tires in the market, but I venture to state that few are of British 
manufacture, and none bearing the mark of any well-known con- 
cern.. I believe also that I am not far off the mark in saying that 
the last good order for tires received here — that not long since) 
was placed at about £10 per ton with the leading company in the 


e. 

The steel houses are only doing a moderate amount of business, 
and that mostly on home account, even the Freuch market being 
still very quiet. 

At few of the collieries is the working time more than four or 
five days weekly, and at some pits the number of men has lately 
been further reduced. ouse is selling fairly well for 
London, the eastern counties, and this district, and is, perhaps, 
moving off a little better owing to the dispute in Northumber- 
lend: bus as a whole, matters are quiet, and it need surprise 
nobody to find that the coalowners again bring forward an 
intention to reduce the miners’ wages. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

As our New-year’s holidays have only just ended, business has 
hardly yet assumed its wonted proportions. 

On Friday the warrant market was quiet, with business in the 
forenoon at 51s. 6d. cash, and in the afternoon at 51s. 8d., one 
month. The market was very dull on Monday. In the morning 
the opening quotation was 51s. 44d., whilst in the afternoon prices 
receded still further, and the only transaction recorded was at 
51s. 2d. A quiet business was done on Tuesday at 51s. 24d., and 
51s. 2d. cash, and 51s. 44d. month open. On Wednesday the 
market was very dull at a decline of a few pence. To-day 
(Thursday) the market opened at 50s. 9d. cash, but improved to 
50s. 10}d.; market closed dull. 

For makers’ iron the demand has been very moderate, and 
while some brands have declined, others have somewhat improved 
in value. Good marketable brands, Nos. 1 and 3, are selling at 
6d. less money; Gartsherrie, No. 3, declined 6d. ; Langloan, 
No. 3, 6d. ; Carnbroe, Monkland, and Govan, Nos. 3, 6d. each ; 
Calder, No. 1, improved 6d. ; No. 3, 6d; Glengarnock, Eglinton, 
and Dalmellington, improved 6d. each in both Nos. 1 and 3, the 
other brands being unchanged. The following are now the 

uotations :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 53s. ; 
No. 3, 50s. ; Gartsherrie, No. 1, 59s. 6d. ; No. 3, 54s. ; Coltness, 
No. 1, 64s. 6d. ; No. 3, 55s. 6d. ; Summerlee, No. 1, 59s. ; No. 3, 
53s.; Langloan, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Carnbroe, 
No. 1, 56s. ; No. 3, 52s.; Monkland, No. 1, 53s.; No. 3, 50s. ; 
Clyde, No. 1, 54s. ; No. 3, 51s. 6d. ; Govan, at Broomielaw, No. 1, 
53s. ; No. 3, 51s. ; Calder, at Port Dundas, No. 1, 59s. ; No. 3, 
52s. ; Glengarnock, at Ardrossan, No. 1, 59s. ; No. 3, 53s. 6d. ; 
Eglinton, No. 1, 54s. ; No. 3, 51s. ; Dalmellington, No. 1, 54s. ; 
No. 3, 52s.; Carron, at Grangemouth, No. 1, 65s.; ditto., 
specially selected, 70s. ; No. 3, 64s.; Shotts, at Leith, No. 1, 
= H No. 3, 55s. 6d. ; Kinneil, at Bo’ness, No. 1, 54s. ; No. 3, 

The last two weeks’ shipments of pig iron from Scotch ports 
amounted to only 7096 tons, showing a decrease of 1322 as com- 
pared with those of the epg A fortnight of 1877; while 
the imports of Middlesbrough big at Grangemouth were 9964, as 

g 


against 12,185 in the correspon two weeks of last year. The 
foreign shipments of iron manufactures from the Clyde embraced 
£3750 worth of machinery, £2300 castings, £4500 pipes and tubes ; 





a steamer valued at £5000 for Rangoon ; an iron barge, £3000; a 
steam launch, £1000 ; sewing machines £4250, chiefly for France ; 
and £4200 miscellaneous articles. 

The coal and iromasters of the West of Scotland are opponent 
about to make a general reduction in the miners’ wages. I noticed 
last week that Messrs. James Dunlop and Company, of the Clyde 
Ironworks, had given intimation of a reduction, and the example 
has already been pretty extensively followed throughout the dis- 
trict. Mr. Watson’s pits have been closed. At the whole of that 

entleman’s other works, as well as at the Camp Colliery of Mr. 
illiams, the men have been informed that they are admitted to 
work at the close of the holidays only at a pre he Ha of 6d. per 
day. A similar reduction has been intimated by Messrs. Colin, 
Dunlop, and Company, at their Lesmahagow pits. Mr. Forest 
and the Flemington Coal Company have given notice of a reduc- 
tion of 10 per cent. for underground and 5 per cent. for above- 
sround workers ; and Messrs, William Baird and any have 
em reduced the wages by 6d. per day at certain of their 
collieries, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Dow.ais has started a steel order for New Zealand this 
week, and the colonies appear to be laying themselves out for a 
slight railway movement early this year, judging from the orders 
which have been placed. 

There is less inquiry for iron rails than ever, and Rhymney 
works are now wholly occupied with steel. Panteg appears to 
carry on briskly, and on the whole the steel trade has been fairly 
maintained by the briskness introduced in the competition of the 
Indian orders. Nearly 2000 tons of rails were sent last week to 
Bombay from Cardiff and Newport, and 939 tons to Adelaide. 

Pig is now quoted at 46s. f.o.b, Cardiff and Middlesbrough. 
Bar for tin plate making has been offered as low as £6 5s. 
within the last day or two. With regard to tin plates 
I find that various establishments are full of orders—such as 
Clydach, Morriston, Treforest, Pontardawe, and Landore—and 
that a large number of inquiries are floating about ; but the prices 
are so low that makers will not entertain them, at all events 
until they have run out of the orders in hand. 17s. 6d. per box 
now appears an average price, if one excepts the west of Wales— 
Swansea district—where I hear business is actually being done in 
some works at 16s. 6d., the lowest quotation I have seen. There 
has been a revival of hope in the Merthyr and Aberdare district 
by the announcement, which is quite authentic, that the creditors 
of Messrs. Fothergill and Hankey have come to terms with the 
principal mortgagees and other incumbrancers, by which the 
Plymouth and Abernant estate will be henceforth carried on for 
the benefit of the creditors. Nothing is yet stated about the 
ironworks, but the impression is general in the district that now 
the managers will do something with the extensive ironworks in 
both valleys. 

Some fair rates of wages are yet paid in South Wales. The 
manager of one of the tin-plate works assured me this week that 
his better class of workmen could still earn £12 per month, but 
the qualification was, that this was when the works were occupied 
full time. In all districts where the brand is known and 
approved, the wages remain tolerably steady and good, but the 
wages paid at the ironworks to the mass of men doing superior 
work is lower than has been known, and where the work is 
irregular the condition produced is quite equal to the statements 
oe in the } ublic press. 

I am glad to note that bar iron is still advancing in request, 
and a tolerably good order for India left Cardiff this week. 

There has been more briskness infused into the coal trade of 
late, and some of the collieries, notably Ocean, Cyfarthfa, 
Dowlais, Nixon’s, and Plymouth, have been working full time, 
and several of them hold orders which will keep the collieries 
active for several weeks again. 

Prices of coal are fairly retained; Nantwelyn is quoted at 
10s. 6d., f.o.b.; anthracite coal for smelting, 11s.; Cyfarthfa, 
7s. 9d. at pit ; general steam coal ranges from 8s. 6d. to 10s. 6d. 
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Pror. BARRETT, in a recent lecture on the telephone, gave a 
receipt for making a cheap one. e a wooden tooth-powder 
box and make a hole about the size of a half-crown in the lid and 
the bottom. Take a disc of tinned iron, such as can be had from 
a preserved meat tin, and place it on the outside of the bottom 
of the box, and fix the cover on the other side of it. Then take 
a small bar-magnet, place on one end a small cotton or silk reel, 
and round the reel wind some iron wire, leaving the ends loose. 
Fix one end of the et near, as near as possible without 
touching, to the disc, and then one part of the telephone is com- 
plete. A similar arrangement is needed for the other end. The 
two are connected by the wire, and with this Prof. Barrett says 
he has been able to converse at a distance of about 100 yards. 


Sovrn Kensincron Museum.—. Visitors during the week 
ending Jan. 5th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 15,185; mercantile 
marine, building materials, and other collections, 3005. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 4 p.m., Museum, 2441; mercantile marine, building materials, 
and other collections, 123. Total, 20,754. Average of corre- 
8 oties week in former ‘ 13,638. Total from the opening 
of the useum, 16,871,151. 

THROAT InRITATION.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dye, tickling 
and irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, becomes 
actively healing. Sold only in 6d. and 1s. boxes (by post for 14 
stamps), labelled ‘‘ James Epps and Co., Homcepathic Chemists, 
48, Threadneedle-street, and 170, Piccadilly.”—[ADv?.] 
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SILVER MINING IN NEVADA. 
No. TE: 
THE SUTRO TUNNEL. 

Fo.Low1nc the present progress of this great work as 
closely as possible, it appears from recent reports that 
the face of the tunnel head is now considerably less than 
300ft. from the workings on the Savage mine, which will 
be intersected by the tunnel 800ft. above the deepest 
workings in that mine. Over a vast area of the Comstock 
vein, however, the tunnel will be far below all the work- 
ings, and will nodoubt prove a great aid in the future 
development of the vein. The ground through which 
operations are now being carried having passed through 
porphyritic rock, the country rock of the Comstock is in 
crevice or vein material, showing that the lode is one of 
enormous depth ; and from the fact that several of the 
great bonanzas of the mine have been found far east of 
what was formerly regarded as the eastern limit of the 
ledge, there are well founded anticipations that before the 
workings of the Savage mine are reached some very im- 
pores discoveries will be made. Already it is alleged 

y the miners in the heading of the tunnel that the blasts 
let off in the Savage-Norcross-Chollar-Combination shaft 
are distinctly heard by them, the miners in the latter 
saying that the blasts let off in the tunnel are also dis- 
tinctly heard there. This 
may seem incredible tomany, 
for nearly 300ft. of rock 
ought to make a formidable 
barrier for sound. But it is 
to be remembered that the 
heading of the Sutro tunnel 
is more than 18,000ft. from 
the mouth, and that a 
stratum or cylinder of air of 
that length furnishes almost 
as formidable an impediment 
for the transmission of sound, 
as the solid rock ; and that 
the blasts in the tunnel are 
very heavy, consisting gene- 
rally of the explosion of 
about a dozen holes simul- 
taneously. 

The Comstock vein will be 
intersected by the tunnel ata 
depth of about 1800ft. per- 
megan below the sur- 
ace, and very nearly the 
centre, measuring by the 
extent of the surface work- 
ings. It is then proposed, 
either by the Sutro Com- 
pany or by a combination of 
owners along the vein, to run 
a drift, or branch tunnel, 
north and south—as indi- 
cated on the sketch map in 
our first paper, which shows 
the course of the vein and 
the direction of the tunnel— 
through each claim until the 
end of the vein is laterally 
reached. This will connect 
every mine on the vein with 
the tunnel, and should these 
lateral drifts be put under 
one management, and made a 
common highway, will afford 
the means of working the 
vein through one opening. Yy, 

The original estimate for Lid 
the construction of the main 
tunnel was set down at 
2,707,595 dols., that for the 
branch tunnel 1,710,734 dols., 
or an gate of 4,418,329 
dols. e main tunnel has 
cost an average daily expen- 
diture of 1000 dols., and 
there being now less than 
1650tt. to run, will when 
completed have somewhat 
exceeded the estimate, the 
outlay amounting to 3,000,000 
dols. — £600,000 — a sum 
almost inconsiderable when 
es with the aggregate 
yield of the Comstock vein, which in the year 1876 reached 
37,000,000 dols., 46 per cent. of which was gold and the 
remainder silver. In the annexed statement will be found 
the various items, under the following heads, as detailed 
in the original estimate for the construction of the main 
tunnel :—Sinking shafts, 175,969 dols. 52c. ; running pre- 
liminary tunnels, 379,176 dols. 40c. : enlargements of 
drift to size of tunnel, 591,176 dols. ; timbering full 
size tunnel, 341,944 dols. 80c. ; general materials and 
sundries, 66,439 dols.; engines and machinery, 
121,079 dols.; boilers and attachments, 33,736 dols. 
40c. ; erection of machinery and temporary buildings for 
same, 32,265 dols.; attending machinery in sinking 
shafts, 138,734 dols. 27c. ; ditto running preliminary 
tunnels, 324,784 dols. 90c. ; endless wire rope, c&c., 50,000 
dols. ; total, 2,256,329 dols. 29c.; office expenses, 
superintendence, engineering contingencies, 20 per cent., 
451,265 dols. 86c. ; total estimated cost of main tunnel, 
2,707,595 dols. 15¢. 

The branch tunnels or drifts on the main lode of the 
Comstock vein, it need scarcely be said, can only be com- 
menced after the completion of the main tunnel. 

A very instructive model of the Comstock vein and 
Sutro tunnel, prepared by Mr. T. R. Jordan, will be found 
in the Museum of Practical Geology, Jermyn-street, on the 
principal floor at the north end,in which the geologicaland 
mining features of the district are clearly delineated. Deep 
drainage tunnels have been found by experience a matter 


of necessity in many mining districts—where the nature 
of the country favoured such undertakings. Of the 
many remarkable works of this kind one or two may be 
appropriately referred to as examples of what has hitherto 
been done in this direction. The great drain tunnel of 
the Hartz Mountains is thus referred to :—Already in the 
beginning of the sixteenth century the mechanical appli- 
ances for raising water were insufficient, and it was found 
to be a matter of necessity to construct a drain tunnel. 
The first one, called the 78ft. tunnel, was completed in 
1535, the Frankensharned tunnel in 1548, the 114ft. 
tunnel in 1551, and the Raven tunnel in 1573. By means 
of these tunnels, which were connected with all parts of 
the mines, it was found possible to work them for about 
two hundred years, but towards the end of the last 
century it became impossible to master the water, and in 
consequence it was concluded in the year 1771 to runa 
still deeper level ; work was commenced in 1777, and the 
same was completed in 1799. It was called the “ Deep 
George Tunnel,” and its length, including cross cuts, is 
57,000 feet ; it drained the mines under Clausthal to a 
depth of 900ft. 

This relieved the mines of water for awhile, but as 
work progressed and greater depth was obtained, the flow 
of water increased so rapidly that the most powerful 









pumps were found insufficient. The topographical 








not more than 724ft. or 90ft. deep ; whilst in the more ele- 
vated grounds, which it penetrates, it is 420ft. below the 
surface. Throughout the district its average depth is 
probably from 210ft. to 240ft. The great mass of the rock 
wrought through is slate, but the drain also traverses 
granite at its upper end. In many places it passes through 
elvan courses, and in both the great rock formations it 
intersects almost every lode and cross vein in the district. 

The lead mining districts of Alston Moor, in Cumber- 
land, afford another example of deep drainage. For the 
twofold purpose of draining the mines and the discovery 
of mineral veins, the Nentforce level was projected in 1775 
bySmeaton, at that time one of the receivers of the Green- 
wich Hospital estates. The entrance is in the Nentforce 
Valley, and the level extends under the course of the river 
Nent for a distance of three and a-quarter miles to Nents- 
bury engine shaft. Its dimensionsare 9ft. in height,and the 
same in width, but in many places, owing to the nature 
of the beds, it is considerably larger, and in a few places 
it is as much as from 16ft. to 20ft. in height. It is navi- 
gated in boats 30ft. in length, which are propelled in 4ft. 
of water. 

Resuming with the Sutro tunnel, recent accounts show 
considerable progress. In the month of November last 
the heading was advanced 221ft., and in the middle of 
December the tunnel had reached a total length of 
18,478ft., increased since that 
date by 150ft., the average 
weekly increase exceeding 
50ft. The ground now being 
ag through consists of 
edge porphyry, with seams 
of quartz and clay, veqsinns 
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constant timbering. e 
quantity of water passing off 
reached 902,836 gallons per 
day, its temperature at the 
tunnel mouth 71 deg.; at 
shaft No. 1, 81 deg.; at shaft 
No. 2, 84 deg. e 
temperature of the air at 
the tunnel mouth 46 deg.; 
at shaft No. 1, east, 76 deg.; 
west, 78 deg.; at shaft No. 2, 
east, 83 deg.; west, 85 deg.; 
and at the heading, 95 deg. 
Fahrenheit. Operations have 
recently been somewhat re- 
tarded by the condition of 
the timbering some 100ft. 
from the face of the head- 
ing, owing to the nature of 
the ground through. 
All these difficulties have, 
however, been overcome, and 
we hope shortly to chronicle 
the completion of this great 
work of modern engineering, 
of which there is yet some 
1500ft. to run. 

The following account of 
a — in the Sutro tunnel re- 
cently appeared in an Ameri- 
can journal, and will be read 
with interest :—“At the time 
of our visit to the tunnel, 
being desirous of making a 
personal inspection of the 
same, the superintendent’s 
car was kindly placed at our 
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THE SOPER RIFLE—(For description see page 46). 


features of the country are such that no deeper draina 
could be obtained, except at an apparently impracticable 
distance, and in consequence the danger was imminent 
that these mines, which had been in operation for cen- 
turies, would shortly have to be abandoned. Some years 
later, in 1850, the plan was at last matured to commence 
a tunnel in the ih of Brunswick, at a place called 
Gitteldi, in order to secure a deeper drainage of about 
300ft. below the Deep George Tunnel, or a depth under 
the Church of Clausthal of about 1200ft. Surveys were 
made, and the distance found to be 72,000ft., or about 
fourteen miles, and the time estimated to complete it was 
twenty-two years. On the 21st July, 1851, work on this 
great adit called the “Ernst-August Tunnel” was com- 
menced, and on the 22nd June, 1864, the last connection 
was made ; it therefore took only twelve years and eleven 
months to complete this great mining work. 

The Great Gwennap adit may a be referred to as 
showing what is practicable in the way of deep drain 
tunnels ; here, in the parish of Gwennap, near Redruth, 
in Cornwall, running under the whole range of the cele- 
brated United Consolidated and other mines, exists a 
drain tunnel which has a length, including its branches, 
of between thirty and forty miles, draining the mines 
within an area of about 5500 acres. e various 
ramifications of this adit are included in the above area 
and its extreme limits are in a straight line, about five an 





a-half miles from its mouth. In some partsof its course it is 














platform car, capable of 
accommodating two persons 
besides the mule driver. 
After a ride of ten minutes 
there was a perceptible in- 
crease in the temperature of 
the tunnel, which was deci- 
dedly conducive to perspira- 
tion. As we kept on we per- 
spired more and more freely 
all the way to the header 
(then 16,310ft. distant from 
the mouth of tunnel) al- 
though the temperature at 
that point is only 89deg. 
Fahrenheit. In passing into 
the tunnel you travel with 
the air current. In going out you run against it, the air 
“being cool enough to make an overcoat acceptable. When 
the tunnel reaches the line of the Savage mine, it 1s 
estimated that a current of air will sweep — it 
strong enough almost to lift a man off his feet. Up to 
the present time a number of heavy streaks of quartz- 
carrying ore have been passed through by the tunnel, 
but no large body of ore.” The journey to the heading 
occupied nearly half-an-hour. When the tunnel is com- 
pleted the same distance will be traversed by steam in 
twelve minutes. 











THE PARIS EXHIBITION. 
No. VIII. : 

THE precautions against fire have been discussed by the 
Commission and the Prefect of Police, and the following 
are the decisions arrived at : there are to be five pompters 
stations on the Champ de Mars and the Trocadéro, con- 
nected by means of telegraph wires, and the men are to 
be lodged in buildings specially erected for them and the 
police ; these buildings will cost 60,000f. 

All is progressing well in the Champ de Mars as well 
as well as in the éro, and the view of the latter 
from the former is already very fine. Of course, the 
grounds are at present in a very inchoate state, but 
except in the remote corners all scaffolding has disap- 





peared, and the grand salle des fétes presents a fine 








36 


THE ENGINEER. 





Jan. 18, 1878. 











appearance, with its large dome and two towers growing 
up to a great height, and its expanded wings stretching 
right across the hill. 

‘In the building on the Champ de Mars, and all round 
it, the reparations are being carried on with energy. 
The nil ways within the building are now in use, and 
pone Tas the first trucks that ran into the enclosed garden 
were those containing the prepared materials for the 
building, which is to contain the collections of the City 
of Paris, and the hewn stone and bricks from Holl: und 
for the architectural fagade of that commission. 
Paris building, which occupies the central position, has 
been begun late, but it will be finished in good time. 
The work is of a decorative character, and has been 
studied with great care, and the framing being all of iron | 
will soon be put together. 


amount of 


such work in any given time. The col- 
lection 


which is to fill the building cannot fail to 


be of interest, exhibiting as it will all the means adopted | 


for the embellishment and sanitary condition of the city, 
and the results which have been achieved since the 
disastrous year of 1870. The rails will have little respite | 
now till everything is in place. Of the so-called fagades, 


mostly having a good deal of room behind them, the British | 


and the Swiss are finished as regards the main work. The | 


Dutch building is of consider able extent, and of an 
elegant Gothic design. The Italian commission _ is | 


erecting a handsome structure from the desi signs of the | 
commander Basile, at an expense, it is said, of upwards 
of £12,000. 
rich. 

The British Commission is installed in its house in the | 
Avenue Suffran ; it has been decorated with taste, and | 
will during the next three or four months be the scene of 
a good deal of excitement. It is admir: ably situated | 
nearly opposite to the English machinery gallery. It is 


said that rooms are specially reserved for H.R.H. the | 


Prince of Wales, who intends to visit Paris frequently 
during the exhibition. !t is very unlikely, however, that 
the Prince will take up his abode ix a spot, which, except 
in relation to the exhibition, is as much out of the world 
and as unattractive as could well be conceived. The idea 
probably arose in the brain of a_reporter. 

We understand that the British Commission has applied 
for and obtained some additional space, and that the 
architectural facades are to be modified accordingly; this 
may be so, but we are inclined to doubt it, as .- limits 
of each commission were fixed Jong since. 
annexe raised in the ground adjoining ‘the British section 
is of great size, and the list of exhibitions published in 
the “ Gazette ” is proof that the whole of the space will 
be well filled. 

Weare glad to hear that our maritime exhibits on the 
quay are likely to be worthy of our naval character. In 
1867 the beauty of the engines, the perfection of the work- 
manship, and the abundance of apparatus and _ tackle 
of all kinds connected with shipping, made up the most 


remarkable show of the kind ever exhibited, at least out of | 


Great Britain ; and the great barge withits crowd of tenders, 
and boats of all kind, and the capital specimens of 
young seamen in charge, were the talk of Paris. Some- 
thing of the same kind is to be arranged again, and we 
only hope it may be as successful as the show of 1867, 
and more so if possible. It is worth a vast amount of 


trouble to let the world know that every year adds to the | 


verfection of our naval and other maritime material. 
i: Jufortunately the depth of water in the Seine precludes 
the exhibition of any but small vessels. We should like 
to see an annexe to the maritime department just below 
Rouen, the nearest point to Paris accessible, and where it 
would be duly appreciated by all the world of Normandy. 

An enormous numberof ornaments hasbeen moulded in 
sheds in the ground for the decoration of the vestibules 
of the building, and these are being got into place ; they 
are of great magnitude, in accordance with the height of the 
ceiling from the ground. The moulding is finished, and 
the sheds are cleared out of the gardeners’ way. 

A special line of railway for the Exhibition, three kilo- | 
metres in length, has been completed and inaugurated by | 


the Western Railw: ay Company of France, the termini | 


being close to the building on the Champ de Mars. This 
railway will not be destroyed, as that which occupied 
nearly the same site in 1867 was, but will be retained, and 
eventually continued to Moulineaux and Courbevoie, 
making junction with the Versaillesandthe Normandy lines 
of the same company. It is proposed also to continue it 
along the quays for the service of the interior of Paris. 
Every week reveals new items in the scheme of decora- 
tion. We have spoken of the groups intended to repre- 
sent the “six quarters” of the world, completed by splitting 
the American continent. It appears that these are, in 


fact, colossal statues of cast iron gilt, and are to 
be placed on the upper part of the cascade. One 
of these is completed as far as the modelling. It 


represents Africa, and is by the sculptor Delaplanche ; 
it is a fine seated figure of a negress draped in light stuff, 
with a basket of tropical fruits on her left, and the right 
hand on the hip, the head being coiffed with a bandanna, 
with a collar of sequins. The figure, though seated, 
measures two metres in height. 
the world will also be symbolised by groups of animals 
by the eminent sculptor Cain ; one of these, Europe, is 
now ready for moulding, perhaps cast by this time ; it 
consists of a labouring ox on a block of granite half out 
of the ground ; at the feet of the animal lie a yoke, a 
plough, a sheaf of corn, a branch of vine, and the rsd 
of an oak, with its knotty branches on the ground. M. 
Cain is, perhaps, more celebrated for small models, but 
he has achieved in this instance an admirable work of 
grand dimensions, the animal being about 12ft. high. 

It appears that the two towers which now approach 
completion in the grand salle des fetes are to receive lifts, 
by means of whic h the public will obtain a very remark- 
able view of Paris, for the dome of the building is far 
higher than the towers of Notre Dame, and the minarets 
in question much higher than the dome. 


The | 


As to the decorations, the | 
Parisian contractors are accustomed to perform any | 


. Its internal decorations will be remark: ably | 


But the | 


The four quarters of | 


The number of seats in the grand salle has, we believe, 
been exaggerated ; 4700 is now said to be the number. 
The concerts are to commence in June. The sub-com- 
mission entrusted with the musical arrangements has 
met, and a number of foreign professors and other 
delegates have been presented to M. Berger and_the 
Maryuis de Chemeyitres ; the sub-commission sits three 
time a-week at the Conservatoire. Amongst other 
announcements in connection with this subject, is one 
which says that the orchestra of the Imperial Opera of 
Vienna will give six concerts ; and the brothers Strauss 
will also take part in the performances. Both parties 
will, it is said, proceed to Paris by way of London, and 
| appear in public at the latter. By a decree of the late 
| Victor Emmanuel, the composer and senator Verdi was 
appointed a member of the Italian Commission. 
| lt seems always lamentable that the work of many 
j}months should serve only for an exhibition of half a 
| year’s duration, and it is therefore pleasing to find that 
resides the building on the Trocadéro, and the railway 
‘to which we have adv erted, the aquarium is intended to 
be permanent. It will be a great addition to the park, as 
it is not only of large size, but very picturesquely planned 
| and executed. 
The arrangements for the anthropological section of 
the Exhibition have just been mes it will occupy 
| the two galleries which partially surround the grand 
salle des fetes, while a collection of examples of sculp- 
ture, illustrating that art from the remotest times till the 
| present, will be “pl aced in the crypt beneath one of the 

ey galleries in the wings. A Commission appointed by 
the ‘Anthropological Society is charged with the recep- 
tion and arrangement of the contributions, those from 
abroad to be sent through the various Commissions. 
| The contributions of each nation and each person will be 

kept together in all cases where the scientific classifica- 
ltion will permit of it. As in all such collective and 
scientific exhibitions, the whole of the cost of cases, 
fittings, and arrangement will be borne by the Adminis- 
tration. The names of the exhibitors will be attached to 
the objects, and also printed in a special catalogue. The 
unpacking and repacking of the objects contributed will 
| be under the eye of the c ommission, and in the presence 
| of the contributor or his representative, if on the spot. 

The famous illustration by Foucault of the motion of 
the earth, which was originally given in the Pantheon of 
Paris, and afterwards in the Great Exhibition of 1851, is 
intended to be given again in this year’s Exhibition. 
Many persons may not have heard of this curious illus- 
tration ; it consisted in suspending a large metallic ball by 
means of an iron wire attached to the highest point within 
| the building, and showed that the oscillations of a heavy 
| mass suspended by a wire without twisting are effected in- 
dependently of the rotation of the earth. The ball swung 
very slowly on account of the great length of wire, and at 
| each oscillation a point projecting bene: ath the ball’ made a 
mark in a small wall of sand set around for the purpose, 
and the change in the plane of oscillation, or rather the 
rotation of the earth, is thus made visible to the eye. The 
| illustration is to be given with certain improvements in 
the arrangements, so as to render the effect as striking as 
possible, warranting the name which its inventor gave it 
of the geoscope. The ball to be used weighs over 670 lb., 
|and it will be suspended by a wire more than 200ft. 
long. The pendulum will be necessarily suspended in 
a special structure, and beneath it will be a terrestrial 
globe soft. or 90ft. in diameter. When in action the ball 
will be seen to swing in the same plane by reference to 
the constellations in the sky above it, while the move- 
ment of the earth, represented by that of the globe below, 
will be plainly shown. 

With respect to foreign commissions, we may announce 
| that a grand yellow dragon tlag is flying in a corner of the 
| Troe: vdero grounds, and a busy little swarm of Chinese 
| actively engaged beneath ; and as we believe all the parts 
of the intended building have been brought ready for 
| setting up, we shall soon see the development of the 
| plan. 

One of the most curious facts, or reports, is that the 
Swedish Commission has, on account of the great value 
of its contributions, asked permission to send them under 
an escort of Swedish soldiers. A poor compliment to 
France if this be true, which we doubt. 














INSTITUTION OF CIVIL ENGINEERS 
Tue first meeting after the Christmas recess was held on 
| Tuesday, the 15th of January, when the newly elected President, 
Mr. John Frederic Bateman, F.R.SS.L. and E., delivered an 
inaugural address. After a passing allusion to the growth 
the Institution, which at the end of 1844 numbered only 552 of 
all classes, now increased to 3189, reference was made to some of 
the addresses of the eighteen gentle “men who had previously 
occupied the presidential chair, mainly for the purposes of com- 
parison. Thus, Mr. Robert Stephenson, in summarising the 
statistics of British railways to the end of 1854, mentioned that 
368 million sterling had been authorised to be expended, of which 
286 millions had been raised ; whereas at the end of 1876 these 
figures were respectively 742 and 682 millions. Again, Mr. 
Locke, in treating of French railways, remarked that at the 
close of 1876 concessions had been granted for 7030 miles of which 
4060 miles were open ; whilst at the close of 1876 these mileages 
were 16,452 and 12,715. Mr. McClean had contrasted the income 
available for taxation in 1815 with 1856, and had shown that in 
the interval the revenue from land had not increased, while that 
from houses had augmented 300 per cent., and from quarries, 
mines, ironworks, canals, railways, &c., 1200 per cent. There 
was evidence that since 1856 the increase had been very great, 
even if these high rates had not actually been maintained. ‘hese 
remarks showed how largely the engineer had been employed, 
and how much his labours had contributed to the development 
of the wealth and prosperity of all countries where he had been 
engay sed. 

-roceeding to matters more personal to every member of the 
Institution, the President urged that engineering was but, in 
fact, the embodiment of practical wisdom ; or, in the words of 
Bacon, ‘ ‘the conjunction of contemplation and action.” Thought 
combined with practice had led to the perfecting of the steam 
engine by James Watt, to the successful application of the 
locomotive engine by George Stephenson, and to the production 
of the electric telegraph. It was to the combination of sound 
theory with successful practice, that engineering owed its present 
position, and had been able to advance material prosperity. It 
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might, however, lay claim to more than that, for the worl:s of the 
engineer had carried the blessings of civilisation into every 
quarter of the globe ; the steam engine in its various applications 
had _ knitted together the most distant nations, ignorance had 
been brought into contact with knowledge, and heathenism with 
Christianity. On these grounds, and on others, the education of 
the engineer was of serious moment. In France, and on the Con- 
tinent generally, where public works were mainly carried out by 
the governme nts, engineers were educated in special schools; the 
theoretical information thus acquired being admittedly superior, 
as a rule, to that imparted in this country; yet the students 
lacked that practical experience which had hitherto been the 
main source of the success of the English engineer, who owed 
little or nothing to Government patronage, and whose employ- 
ment depended on individual merit, the works being undertaken 
by private enterprise. Still, our young engineers were not 
always prepared, by preliminary education, as well as they 
might be for the subsequent acquisition of practical knowledge. 
Special qualifications, and some of a high order, were required, 
and it would be well if advantage were “taken of the numerous 
public schools in which instruction bearing on engineering was 
given, with a view to prevent young men becoming pupils 
without these qualifications. But it must be Caderiaied that 
such training could only be regarded as preparatory, and not as 
being complete in itself ; and it was a mistake and mischievous 
where any college or school professed to fit a student to act at 
once as an engineer. 

The President then gave a brief description of a few of the 
principal engineering works recently completed, or at present 
under construction ; mentioning in telegraph engineering the 
telephones of Mr. A. G. Bell and Mr. Edison, instruments which 
differed in construction, but by both of which the human voice, 
with all its modulations, could be transmitted to great distances. 
Then, again, the quadruple system of telegraphy, imported from 
America, had also come into use. By this system two messages 
could be sent in each direction by the same wire at the same time. 
During the past year electricity had put forward other claims 
than those Bh ced to means of communication. Thus, the elec- 
tric light, if it could not at present compete successfully with the 
convenience in domestic arrangements of gas-lighting, had been 
found useful and effective for the illumination of large spaces, 
and the invention was about to be applied at the Lizard Point 
lighthouses. 

In the conviction that experience of a special kind, gained 
during along professional life, was of more real value than 
allusions, however lucid, to a variety of subjects, the President 
next adverted to a question which was of the highest importance 
in that branch of the profession to which his attention had been 
more particularly directed, viz. :—the rainfall of this country 
and the quantity of water which flowed off the ground, available 
for the use of man if properly utilised, or destructive when 
uncontrolled and permitted to cause floods or torrents. ‘The 
variation in the ca was very great. For instance, on the 
east coast of England and Scotland the average did not exceed 
20in. per annum ; on the south and west coasts it was Otin. or 
40in.; in the Penine chain of hills forming the backbene of 
England, the quantity may from 40in, to 60in.; in the highest 
parts of Ww ales, Cumberland, and Westmoreland a fall of from 
60in. to 80in. was reached, while in some parts of the lake cioertet 
it amounted to upwards of 150in. The observations of Mr. J, F. 
(afterwards Dr.) Miller, of Whitehaven, showed that the maxi- 
mum density of the rain cloud was at about 2000ft. above the sea 
level, although local circumstances exercised an important influ- 
ence upon the quantity of rain which really reached the earth ; 
that the greatest deposition of rain might be expected on that side 
of a mountain exceeding 2000ft. in height, upon which the rain 
cloud impinged, but on the opposite side when the mountains did 
not rise so high; and that in a succession of ridges and valleys, 
without intervening mountains of a suffcient height to arrest the 
progress of the rain cloud, the greatest fall of rain would be in the 
first trough. In illustration, numerous observations on the rain- 
fall in Lancashire and Yorkshire were given; and it was men- 
tioned that the same results were observed in the lake districts of 
Dumbarton, Stirling, and Perthshire. As the quantity of rain 
varied in every district, and depended not only upon elevation but 
upon the physical and geographical features of the country, 
nothing could be more fallacious than to attempt to determine, by 
any fixed ratio, the amount of rain which woul probably fall in 
any district, unless there were some corresponding one, similar in 
elevation, in proximity to the sea, in exposure to wind, and in 
other external circumstances with which to compare it. The pro- 
portion of this very varying rainfall, which would flow off the 
surface, depended large ‘ly upon the geological character of the 
rocks, their elevation and declivity, and the manner in which they 
were clothed with veyetation. The water passed off partly in 
floods and partly in perennial springs ; that issuing from springs 
varying according to the physical features or lithological edie ° 
ter of the district. Absorbent rocks yielded the greatest abund- 
ance ; next, loosely stratified rocks, and least of all the closely 
bedded slate rocks and the primitive formations. Generally, in 
the coal measures, the millstone grit, and the primitive forma- 
tions, the quantity of spring water in the driest seasons would 

vary from about } to } bof a cubic foot per second per 1000 acres : 
4 a foot per second per 1000 acres being an average quantity in a 
dry season. This quantity formed, however, but a small por- 
tion of that flowing off the ground i in tinfes of flood, which ex- 
ceeded five or six hundred to one thousand times the quantity of 
water in dry seasons. The amount of flood waters was an import- 
ant consideration in all engineering operations, as upon it de- 
pended the supply of large storage reservoirs, for canals, for water 
power, and for the use of towns, ‘the openings of bridges spanning 
rivers, the construction of river courses, the drainage of lands, 
and the effect in ‘‘ scour” upon the beds of rivers and upon the 
mouths of harbours, 

It was announced that the Council, acting under the provisions 
of the bye-laws, had transferred Messrs. Philip Barry, Thomas 
Carrington, Alfred Chapman, James Gregson Cha man, Richard 
George Coke, William Dean, Joseph Edward Fisher, George 
Fowler, Charles Browne eee M.A., Charles Foote Gower, 
Jabez James, Edward John Lloyd, Walter Henry Maudslay, 
William Morris, Deptford, William Morris, Westminster, Geo. 
Gordon Page, Wm. Edmund Ric h, Charles Sells, David Thomson, 
and Frank Napier Thorowgood, from the class of Associates 
to that of Members; and had admitted Messrs. John Francis 
Albright, Albert Francois Louis Alliman, Chas. Henry Barratt, 





William Henry Barrett, James Trembath Boase, Alfred Box, 
Reginald Pelham Bolton, Joseph Prendergast Coy, Alexander 


Stewart Forbes, Ernest Hall Hedley, William Inglis, Augustus 
Worthington Jopp, George Lloyd, Joseph William Parry, Fre- 
derick Reilly, Richard Cotton Rowley, Dukinfield Henry Scott, 
Arthur Sackville Thomson, Charles Arrowsmith W: alsh, ‘Thomas 
Henry Williams, and Otway Edward Woodhouse, as Students. 

The monthly ballot resulted in the election of seventeen can- 
didates, viz., Messrs. Cosmo Innes, Ex. Eng., P.W.D., India; 
George Stanton Provis, District Locomotive Superintendent, 
E.I. Railway, Jumalpore ; and David Monro Westland, Edin- 
burgh, as Members ; and Messrs. George Dundas ( ‘hurchward, 
Stud. Inst. C.E., Dover; John James Henderson, City Sur: 
veyor of Lincoln ; ; Franklin Hilton, Engineer to the Ebbw Vale 
Steel and Lron Co. ; John Lakeman Hodge, Plymouth ; Edward 
Hodges, Ex. Eng., P.W.D., India; Richard Jacques, Locomo- 
tive Superintendent of the Copiapo and Caldera Railway, 
Chili ; Andrew Jamieson, Eastern Telegraph Co., Malta; John 
Frederick Lewis Jetter, B. y BY ew near wh Harry. Robert 
Kempe, Stud. Inst. C.E., P. Telegraphs ; Henry Oliver, 
Assistant Engineer, Ceylon Fst are Railways ; Henry 
Peacey, Stud. Inst. C.E., New Cross; Thomas Bawden Provis, 
( tamborne ; William Henry Venables, late Resident Engineer 
of the Ghesa Water Works ; and William Weaver, Engineer and 
Surveyor to the Kensington Vestry, as Associates, 























JAN. 18, 1878. 


THE ENGINEER. 


37 








RAILWAY MATTERS. 

Mr. Luoyp has succeeded Mr. Lane, as engineer on the Vale 
of Neath railway, and his direction will now extend, we are 
informed, from Milford Haven to Crumlin. 

THE railway accidents in the United States during November 
last, include four in which the trains, or some part of them, 
‘*went through ” bridges. 

RecENTLY a train on the Great Northern Railway while run- 
ning into the Exchange Station, Bradford, the gradient being 
steep, gained such a momentum that the brakes could not bring 
the train up. The massive buffers were smashed, and the pas- 
sengers were shaken. A good continuous brake could have pre- 
vented this accident. 

RecENTLY the chief engineer and other officers of the Lake 
Shore and Michigan Southern Railway went to Ashtabula to 
test the new bridge that had just been completed by the Key- 
stone Bridge Company, of Pittsburgh. This bridge is a Pratt 
truss, and composed of the best iron, the cost being 30,000 dols. 
The test of the bridge consisted in placing six engines upon it at 
atime, and from these, which weighed in the aggregate more 
than 390 tons, there was not the least indication of over strain. 


Tue King of Bavaria has conferred the St. Michael’s Order of 
Merit on Herr Heberlein, chief engineer on the Royal Bavarian 
Railways, for the important services rendered to the State by the 
use of the well-known Heberlein railway brake invented ty ioe, 
The Heberlein brake was adopted some years back for all goods 
and passenger engines, and for all passenger trains, on the 
Bavarian railways, and besides effecting a great reduction in the 
personnel of the railway, most serious accidents have been pre- 
vented by its use on the Bavarian, as well as on other German 
and Russian railways, Exhaustive trials on an extensive scale 
are now being made with this brake on the Prussian railways 
with most satisfactory results. 


AN accident of an extraordinary character, and which resulted 
in the death of an absent-minded engine driver and dangerous 
injuries to a fireman, besides doing considerable damage to roll- 
ing stock, took place on Thursday, on the London and North- 
Western Railway, near Mirfield. A goods train from Stockport 
to Leeds was shunted from the Mirfield sidings on to a down loop 
line to await the passage of a down passenger train. It is 
supposed that the driver forgot for the time that he was 
on the loop line, and taking the lowering of the main line sema- 
phore as his signal to proceed, put on steam, and passing over 
the “trap” point, his engine, tender, and two wagons were 
carried down the embankment, which is at this point some 18ft. 
or 20ft. high. The engine rolled over once, and then sank deep 
in the soft earth; the tender was turned upside down, and the 
two wagons lay uppermost. 


THE directors of the London, Brighton, and South Coast Rail- 
way Company have for some time past had under consideration the 
question of brake power for their trains. Several kinds of patent 
brakes have been experimentally tried on the Brighton Railway, 
and particulars have also been obtained by the general manager 
and locomotive superintendent of that line of the various patent 
brakes at week both in this country and abroad, and, wauided by 
general information and practical results of this kind, the direc- 
tors have decided upon adopting the Westinghouse automatic 
brake for the passenger trains upon the Brighton system. 
Accordingly, an initiative ordér has been given by the Brighton 
Company for the fitting up of fifty engines and 500 carriages with 
the Westinghouse brake apparatus. In the course of afew weeks, 
therefore,several of the London and Brighton express trains will be 
equipped with this efficient continuous brake. In selecting the 
Westinghouse brake the Brighton directors are of opinion that 
they will obtain for their passenger trains a continuous brake 
which will comply in all respects with the conditions laid down 
by the Board of Trade authorities. It should be mentioned also 
that the Brighton Company have for some time past had a large 
number of their engines fitted up with an efficient steam brake 
designed by their locomotive superintendent, Mr. Stroudley. 
The Western Railway of France Company, with whom the 
Brighton Company have working arrangements for the through 
traffic between London and Paris by the Dieppe route, have like- 
wise decided upon introducing the Westinghouse automatic 
brake in their trains between Dieppe and Paris, and other parts 
of their line. 

Ir was stated in the course of a recent debate in the Prussian 
Lower House that at the present time nearly half the railways in 
the kingdom are the property of the State, or under Government 
management. There are 10,625 miles of railway in Prussia, of 
which 5500 miles belong to private companies, while 2937 miles 
belong to the State, and 2188 are worked by Government. 
Three years ago the respective proportions were 4509 miles 
belonging to private companies, 2522 miles belonging to the 
State, and 1542 worked by it. Thus there is an increasing 
tendency upon the part of the State to acquire the private lines, 
and the reform of the tariffs which the Government has decided 
upon with regard to its own lines, but which the private com- 
panies are unwilling to accept, is expected to lead to a struggle 
which will probably end to the disadvantage of the latter. ‘The 
struggle is not confined within the frontiers of Prussia, for its 
policy with regard to the railways concerns the whole German 
system, as there is a great competition between the Prussian 
main lines worked by the State and the parallel lines in other 
parts of the empire. During the same debate the Minister of 
Commerce, questioned as to the policy of his Government, said 
that he was not in favour of the absolute system of State railways. 
‘The Government merely wishes to acquire by possession of some 
lines of its own the power ef exercising a regulating influence 
over the whole railway system. This is why we have sought to 
gain possession of the lines which had almost a monopoly of traffic, 
and we cannot see how such a step can have created any alarm 
among railway shareholders at large.” 

THE report of the Ministerial Department of Crown Lands and 
Public Works at the Cape has recently been published, showing, 
among other information, the progress made in railways during 
the past year. A total of 1414 miles are now open for 
the public traffic in the colony, consisting of fifty-ei wht miles 
of the main line from Capetown to Wellington, sixty- our miles 
of the Ceres-road and Worcester Railway, six miles of the 
Wynberg branch line, and thirteen and a-quarter miles of loop 
line from D’Urban-road to Moulders Vley. The total capital 
expenditure on the open railways of the Western system to 
December 31st, 1876, was £1,259,313. During the year 620,513 
passengers were carried (irrespective of season-ticket holders), 
against 581,349 in 1875, the average fare being 1s. 7d. against 
1s. 4d. in 1875. A total of 97,206 tons of goods were carried, 
against 89,521 tons in 1875, the average charge per ton being 
13s. Od. in 1875 against 12s. 9$d. in 1876. <A total of 
279,737 miles were run during the year, at a cost of 5s. 1d. 
per train mile, as compared with 5s. ha. in 1875, and 6s. 24d. in 
1874. No fatal accidents occurred to any passengers. The report 
of the eastern district shows that at the end of 1876 a total of 
sixty-seven miles of railway were open severally between Port 
Elizabeth and Sand Flats, and between Zwaartkops Junction 
and Uitenhage. The working expenses of these lines averaged 
nearly 6s. Sid. per train mile, but as yet, owing to the limited 
lengths open for traffic, the railway has hitherto been unable to 
compete with the ox-wagon. A line is also in process of con- 
struction between East London and King William’s Town, a 
distance of ninety miles, at a cost up to the present time of 
£805,923. A total of from 1300 to 2500 men have been employed 
on this line, of which from 800 to 1850 were natives, 102 artisans, 
and seventy-two navvies who had been imported from Europe in 
1876, making a total of 587 men of these classes engaged since 
the commencement of the works. A total length of fifty-six 
miles is now opened for passenger traffic in this district. 





NOTES AND MEMORANDA. 


THE apparatus used by M. Cailletet for the liquefaction of the 
lang oxygen, hydrogen, and atmospheric air. was constructed 
»y M. Ducretet, the philosophical instrument maker, and was 
put into operation in the laboratory of the Paris Normal School 
during the week ending the 5th inst., where it was visited by a 
number of scientific men. 

A DANIsH agricultural journal recommends to those of its 
readers who wish to provide themselves every winter with a 
sufficient supply of ice to last during the whole of the summer the 
following simple means of increasing the thickness of ice during 
mild winters :—Long and intense cold is necessary to produce a 
coating of ice of more than 2in. or 3in. thickness upon a surface 
of water of any considerable extent. But if a hole is made in the 
ice and the surface from time to time covered with a shallow 
layer of water, even moderately cold weather will suffice to freeze 
this water, and by repeating the experiment ice of 10in. or 1ft. 
in thickness is obtained without much difficulty. The Danish 
journal therefore proposes, says Nature, the use of portable 
pumps to be placed in the ice-holes for the purpose described. 

REFERRING to the liquefaction of nitrogen and hydrogen, Mr. 
Loftus Perkins writes from Seaford-street, Regent-square :-—‘‘ In 
the Z'imes there is an account of the liquefaction of nitrogen and 
hydrogen. About the year 1828 Jacob Perkins succeeded in 
liquefying carburetted hydrogen in the apparatus with which he 
demonstrated the compressibility of water, and which was 
capable of compressing to the pressure of two thousand atmo- 
spheres, or 30,000 lb. upon the square inch. An old workman in 
my father’s employ (now dead) used to assert that he also 
succeeded in compressing air into water. This I always took to 
refer to the compression of coal-gas; but evidently, if air is 
capable of liquefaction, the old workman might have been 
correct. Mr. Cailletet seems to have used a very low tempera- 
ture to produce his results. Now, in the account I have urged of 
Jacob Perkin’s experiments only great pressure was used, 
although in relieving the pressure great cold might have been 
produced.” 

Ar arecent meeting of the Royal Society the Rev. Samuel 
Haughton read a paper on a new method of finding limits to 
the duration of certain geological periods. He had previously 
shown how he came to the conclusion that the elevation of Asia 
and Europe displaced the earth’s axis of maximum inertia through 
sixty-nine miles. The axis of rotation being thus separated 
from the axis of figure by sixty-nine miles, or one degree, began 
to revolve round it. But for friction this would continue for ever, 
and the object of the paper was to discuss how long would be 
required for friction to bring the axis of rotation to again coincide 
with the axis of figure. The friction is that of the ocean which 
always tends to revolve round yesterday’s axis until compelled to 
revolve round to-day’s axis by friction against its bed. The 
calculations brought out the result that 641,000 years would be 
required to restore the coincidence of the axis, and, therefore 
the formation of Asia and Europe cannot be more recent. 
Further calculations gave the minor assignable limit to geological 
time as eleven million years in round numbers. 

MM. Troost AnD HAUTEFEUILLE recently showed that small 
quantities of et or phosphorus combined with iron do not 
pe its metallic lustre, but alter its malleability and ductility 
considerably. The sulphuretted and phosphuretted iron, which 
cannot be considered as sulphides and phosphides, act quite 
went § when considered thermetrically. ‘l'wo kinds of sul- 

shuretted iron, one with 1°8 per cent. of sulphur, the other with 

5°4 per cent., when treated with moist mercuric chloride, evolved 
respectively 810 and 840 units of heat per gramme. ‘The metal 
with 1°8 per cent. of sulphur, which is quite considerable from a 
point of view, evolved the same quantity of heat as pure iron, 
while the other with 5°4 per cent. sulphur evolves more heat than 
the latter. Iron containing phosphorus acts totally different. 
‘Two samples of iron, containing respectively five and ten per 
cent. of phosphorus, when trea’ with mercuric chloride, 
evolved 790 and 410 equivalents of heat per gramme. From this 
it is evident that the combination of iron with phosphorus takes 
place with a great evolution of heat, and that a permanent 
chemical compound is formed. The sulphuretted iron is com- 
parable to the silicuretted iron, which is formed with 
scarcely any evolution of heat. We know, too,. that sulphur is 
far more easily eliminated from iron than phosphorus. ‘The 
sulphur and phosphorus compounds of manganese, prepared from 
manganese that contains aon are attacked with difficulty by 
moist mercuric chloride, which is a sign that they are formed 
with a great evolution of heat, and are therefore more stable 
compounds than the corresponding iron compounds. 

A CONVENIENT method of calculating assays is sent by a corre- 
spondent tothe Engineering and Mining Journal :—“ The method 
of calculation ordinarily employed, and recommended by 
Fresenius, for reducing to troy ounces per ton the amount of 
silver obtained from our test assays, is complicated, and liable to 
lead to mistakes on account of the amount of figuring required. 
We employ a method in the works here very simple, requiring no 
figuring, and also saving much time, which may not be known to 
all of your readers, and hence may be interesting and useful to 
some. This is based on the fact that there are 29,166 + troy 
ounces in a ton of 2000lb. Now, we take a quantity of ore or 
bullion that represents a ton—say 29,166 + milligrams or 29°166 
+ grams and divide it into three equal parts. Yor this purpose 
we have a weight or quad which is exactly counterbalanced by 
9°722 + grams. The 9°722+ grams is the most convenient sized 
button to make, and besides we make three assays at the same 
time; however, any fraction of 29,166-+ may be used. The 
three weighed quantities of ore or bullion are subjected to the 
ordinary process of assay, keeping each in a separate cupel, of 
course. ‘The combined weight of silver buttons cbtained in milli- 
grams will give the number of troy ounces per ton of 20001b. It 
will be observed that the silver may be calculated seven different 
ways—combined, separately, &c. This method may be applied 
in any case where any fire assay is used. We have used this 
wrocess of calculation in the assay office of the smelting works 
nere for some time, and find it very accurate, besides a saving of 
time and figuring.” 


THE results of experiments upon the thermic relations of iron 
and manganese compounds, made by MM. Troost and Haute- 
feuille, leads to the conclusion that the manganese used in treat- 
ing impure iron forms with the foreign substances compounds 
which are dissolved in and distributed through the mass of metal, 
and they render purification easier because they impart to the 
elements which are to be eliminated the oxidisability of the corre- 
sponding manganese compounds. At all events, this is frequently 
the case ; but the manganese also plays another and simpler part, 
namely, it acts at the same time as the reducer of the oxide of 
iron. In different metallurgical operations the elimination of the 
sulphur and phosphorus, if come far enough, requires a long 
protracted oxidation, which produces an iron which contains 
oxide of iron. By adding ferro-manganese, which is always 
rich in carbon, the necessary amount of carbon is added to 
the iron, and at the same time the oxide of iron is reduced with 
an evolution of heat, both by the carbon andthe manganese. The 
oxide of manganese produced is distributed through the metal, 
but does not impart to it the injurious properties that oxide of 
iron would, for it passes almost completely into the slag and 
takes the impurities with it. Hence, whether the manganese is 
already in the metal to be purified, or is added during the refin- 
ing, its importance always consists, first, in the formation of 
compounds, the formation of which is accompanied by more 
evolution of heat than the corresponding iron compounds, and 
second, in the ease with which these compounds go into the slag, 
because they oxidise with the evolution of more heat than those 
which contain equal quantity of iron, especially when they are 
mixed with a large quantity of the metal in excess. 





MISCELLANEA. 


KanGaroo hides have already become an important article of 
export from Australia. They make the most pliable leather that 
is known, admirably fitted for bootlegs, gloves, and riding whips. 
int ga are sent to Europe, some tanned, and some simply 
dried. 

THOSE concerned should be again reminded that the Canal 
Boats Act came into operation this month. It has been com- 
puted that 100,000 men, women, and children are employed in the 
river and canal traffic of this country, all of whom will be affected 
by the measure. 

Tue French Minister of Public Works has authorised the 
syndicate of the Girdle of Paris railway to open for goods traffic 
the section of the line between the Plaine St. Denis station and 
the Pantin station. The length of this section is rather more 
than two miles, 

THE two Russian circular cyclads, commonly called Popoffkas, 
are still at Odessa, and are to remain there during the winter. 
They are undergoing very material transformation with a view to 
greater seaworthiness. Of the six screw propellers allotted to each 
two are being removed. Moreover, the iron deck is to be encased 
in wood to keep it cool in summer. 

A GREAT American engineering work now in progress beyond 
Clifton and the Gunpowder river, which will give Baltimore, 
when somgieted the finest water supply in the country, consists 
of a tunnel seven and a-half miles in length and 12ft. in diameter. 
It will convey the pure waters of the Gunpowder to Clifton, 
and from there it will be distributed throughout the city of 
Baltimore. 

THE new customs tariff for 1878, for the Argentine Republic, 
has been voted by the Chambers. Steam engines of less than 
10-horse power, and non-galvanised iron, pay 15 per cent. ad 
valorem; coal, other than gas coal, 10 per cent.; A iat ws steam 
engines of more than 10-horse power, iron wire and metallic tele- 
graph posts, 5 per cent.; locomotives, rails, and marine engines 
enter duty free. ‘ 

THE West Derby Local Board of Health, whose district is one 
of the suburbs of Liverpool, utilise the sewage on a farm under 
their own management. It is not a profitable enterprise, accord- 
ing to the figures mentioned at the last meeting of the board. 
It was then stated that the receipts from the farm during the 
season had been only £2853, whereas the anticipatory calculation 
was £5058. The year’s loss on the farm was stated to be upwards 
of £4000, and during its six years’ existence the total loss had 
been about £20,000. 

A CORRESPONDENT to the Times, referring to the suggested 
possibility of our employing Japanese carpenters, observes: ‘‘ Let 
me state as a fact that the internal fittings for the cabins of the 
steamship Gallia, now being constructed on the Clyde for the 
Cunard Fleet, are to be made in Japan; and if other proof were 
wanting I could adduce many instances to show that articles 
which used to be manufactured in this country are now being 
made cheaper and better by foreign artisans; and yet men strike 
when British capital is languishing for want of profitable employ- 
ment. 

In a circular relating to the Paris Exhibition, Messrs. W. Bird 
and Co., of Laurence Pountney-hill, remark that something 
more is required for the appreciation of mechanical inventions 
and labour-saving appliances than the mere presence of an atten- 
dant at a stand, or the setting of machinery in motion in the 
exhibition building to gratify curiosity, and that they have.conse- 
quently arranged with a Paris firm of engineers, whose premises 
are close to the British Annexe outside the Exhibition Building, 
to provide steam power and mechanical assistance for such firms 
as may wish to satisfy inquirers and purchasers with real practical 
tests, or arrange for competitive trials. : 


In reply to the trade circular issued by the Department of 
State in August last, the United States Consul at Bremen reports 
that, after ‘a careful consideration of the business in general in 
that quarter, he is convinced that almost every article of American 
growth and manufacture which can profitably be introduced in 
Germany has already found its way there. He suggests that the 
existing trade in manufactured articles might be increased if 
American manufacturers would take into consideration the fact 
that the Germans are slow and reluctant to adapt themselves to 
any innovation in their tastes or habits, and that a greater effort 
should, therefore, be made to meet their requirements, 

Tue large lathes and other new machinery in progress at the 
Royal Arsenal, Woolwich, for facilitating the manufacture of 
very heavy guns are being pushed forward in order to complete 
them before the Ist of April, which conrmences a new financial 
year. These lathes will be of great service if the 80-ton guns are 
to be made in any quantity, and they will also be available for 
the production of much larger ordnance, even, if necessary, up 
to 300 tons weight. It is, however, regarded as improbable that 
the Royal Gun Factories will be called upon for some time to 
outrival the 80-ton guns ; the building of a 120-ton, or 150-ton, 
monster, which was looked upon as probable twelve months ago, 
having been indefinitely put aside by the satisfactory perfor- 
mances of the 80-ton guns at the iron targets. 

A FRM at Syracuse, New York, is now manufacturing barrels 
composed of straw paper pulp, subjected to a powerful hydraulic 
pressure, and, when reduced to the required thickness, the halves 
are cut off at the ends. The pieces are then placed in a steam 
drier, and the sides are trimmed evenly and the substance 
thoroughly dried. The advantages of the barrels over wooden 
ones are lightness, cheapness, durability, and the prevention of 
flour sifting out while in transit. They are constructed entirely 
by machinery, and the halves are cut so true that any pieces of 
the same size will readily fit together. They will not cost more 
than one-third the price of wooden barrels, are lighter, and fit so 
nicely in the grooves, that there is no chance of the flour sifting 
through, which loss forms a heavy percentage in the use of other 
kinds. 

Ir is understood that the French Government has resolved to 
discard its present system of bronze field guns and make its guns 
of steel rings, puddled and cast. It has been under the considera- 
tion of the French artillerists to adopt the English system of 
built-up wrought iron coils, including the muzzie-loading prin- 
ciple, but this would have required a new and extensive plant of 
machinery, whereas the transition from bronze to steel can be 
effected with very little trouble and expense, the substitution of 
a different metal being almost the only change. The preference 
of the French for breech-loading cannon is to be gratified by the 
application to these guns of the ‘screw relieve,” or French 
system, and two kinds of tield-pieces are to be produced—one 
rather larger than the English 16-pounder, and the other some- 
what smaller than the English 9-pounder, corresponding in size 
more nearly to the German than the English artillery. 

CONSIDERABLE consternation has been caused in the Steam 
Reserve, at Devonport, according to the Broad Arrow, by the 
action of a number of the stokers. Great efforts have been made 
to keep the matter as quiet as possible, but we believe the follow- 
ing will turn out to be the actual state of affairs :—Between forty 
and fifty of the stokers, whose ten years’ term of service has 
expired, have firmly refused to re-enter for another term under 
the present conditions. They contend that men belonging to the 
executive branch have lighter and less arduous work to perform, 
with greater opportunities of promotion, whilst they are allowed 2d. 
per day extra upon re-entering. The stokers, we understand, have 
asked for this extra 2d. per day for themselves, and their request 
has been firmly declined. Hence their present determination 
not to re-engage. It is to be hoped that some method of settle- 


ment may be devised, or otherwise the stoke-holes of our pon- 
derous men-of-war will be handed over entirely to inexperienced 
youths, 
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CONTRACTS OPEN. 


CEYLON GOVERNMENT RAILWAYS—MATALE 
EXTENSION. 

THIS contract comprises the construction, and afterwards the 
maintenance for one year, of a line of railway on a gauge of 
Sft. 6in., which commences in the Kandy station yard and termi- 
nates in the town of Matal¢, being a length of seventeen miles 
thirty-five chains. Tenders are to be sent to the Crown Agents 
for the Colonies, Downing-street, by the 15th day of April. 

It comprehends every operation necessary for the formation of 
a line of railway with the exception of the construction of the 
stations, the various station buildings and equipments, the signals 
and electric telegraph, and the provision of the iron superstructure 
of the bridges and the rails, and Baltic sleepers and permanent 
way fittings. It includes the fencing the line where required ; 
clearing it of all timber, buildings, and fences ; providing the 
necessary materials, labour, tools, and plant of every kind ; the 
construction of all carthworks, connie, drains; diversions of 
streams ; the erection of all viaducts and road bridges, with the 
formation, fencing, and metalling of all approaches to the said 
bridges ; of all temporary roads and road diversions ; the erec- 
tion of all river and stream bridges and culverts ; construction of 
all level crossings; providing hard wood, sleepers; laying the 
permanent way and sidings; conveyance of materials, and all 
other works specified or shown on the plans, sections, or draw- 
ings, or included in the tables and particulars of work, or implied 
in the specification, with all accessories or contingencies neces- 
sary for the completion of the railway, for a lump sum, the 
whole to be executed with the best materials and workmanship, 
maintained for twelve months, and handed over to the Govern- 
ment in perfect condition for carrying on the traffic. 

The Government will give the contractor possession, free of 
expense, of the land and property to be taken bor the site or line 
of railway for permanent works, side cuttings, and spoil banks. 

The contractor’ will have to provide the land for ballast pits 
and quarries, unless where ballast or stone may be procurable 
from od which would in any case be required, and the contractor 
will, for that purpose, have the benefit of such powers of entry 
on land as appertain to the Railway Department. 

Before any of the works are commenced the contractor is to 
clear the ground handed over to him of buildings or obstruction 
of whatever description ; any trees or bush left on the ground 
shall be thoroughly cleared away, aud, if required, the roots 
grubbed up to a distance of 40ft. beyond the tops of cuttings and 
bottoms of embankments. 

All the slopes are to be neatly and uniformly trimmed or 
dressed to the inclinations ordered. This trimming is to be 
included in the earthwork price, and also the planting of slopes 
with suitable plants, wherever directed by the engineer. Springs 
in cuttings are to be provided against as a contingency. 

The price for earthwork is to include all trimming and draining 
of cuttings, and planting where directed. Slips to be sient 
for at schedule rate, unless they occur through neglect. Side 
ditches, where needed, to be included in the contract, and water- 
courses, if diverted, will be allowed for as ordinary earthwork. 
The contractor will be at liberty to use any of the materials 
found in the cuttings for building purposes or ballasting the per- 
manent way of the railway, provided they meet with the engi- 
neer’s approval, and that the material so used shall not be allowed 
for as earthwork excavation. Should the use of such material 
cause a deficiency in the quantity necessary for the formation of 
any embankment or road approach, the contractor will have to 
provide the land necessary for the side-cutting, which will be 
required to make up the deficiency at his own cost, he being paid 
for the earthwork excavation at rt average rate provided in this 
specification. 

The rates of payment for earthwork in contract sum are to 
average all varieties of soil and lead, and earthwork in excess or 
diminution of the quantities in the contract sum to be allowed 
for. The prices set down in the schedule for additions and deduc- 
tions shall be calculated on the same basis as the prices set down for 
the earthwork included in the contract sum, and shall include all 
descriptions of soil, but shall be at separate rates, according to 
lead. The rates shall include all trimming, forming, and all 
other contingencies of the work as hereinbefore specified. All 
measurements shall be neat measurements, any custom to the 
contrary notwithstanding. . 

There is a tunnel at nine miles sixty-three chains from Kandy, 
which it is believed will be in solid rock, and shall be excavated 
and finished in strict accordance with the type drawing and the 
engineer's instructions. 

The bridges and culverts included in the contract sum are to 
be such as are shown in the type drawings. 

All stone used in building bridges, culverts, walls, and other 
erections shall be the best quality of stone to be procured in the 
locality ; and if no stone of a suitable character can be obtained 
in the immediate neighbourhood of the work to be executed, 
thecontractor will be required to procure it from any other locality. 

All the foundations of bridges, culverts, walls, or other erec- 
tions must, unless the engineer determines otherwise, have one 
course of footings of not less than 12in. in thickness, the beds 
and joints to be rough-dressed_ and square-jointed, and no stone 
is to be less in area than five superficial feet. 

All rubble masonry shall be of the best sound flat-bedded 
rubble, set flush in mortar, properly grouted and well bonded 
together, having one bond stone through the whole thickness of 
the wall, where practicable, to every superficial yard of the face, 
and in no case less than 18in. in length into the wall, the stones 
in all cases to be laid on their largest bed, and no stone to be of 
less dimension than one-sixth of a cubic foot—or the size of two 
bricks—and no stone to be used that has less insertion in the 
work than its height on the face. All stones used in the rubble 
masonry must be laid on their natural bed with close joints, and 
the walls are to be carefully hearted with the largest sized stones 
which the thickness of the wall will admit; each stone to be well 
bedded in mortar, the wall to be well grouted on an average 
every foot in height, and all face work to be neatly pointed before 
the mortar sets, the joints in no case to have a continuous height 
of more than 12in., and there must be a break joint of at least 
4in. in every instance. 

All block in course or ashlar work must have the stones dressed 
on the beds and joints fair and out of winding, with a pitch line 
round the outer arris, and the face left rough as scabbled from the 
quarry, no bed or joint to exceed ;*,in. in thickness, the courses 
to be laid header and stretcher alternately, and of the depth 
shown on the drawings, stretchers not to be less than 3ft. in 
length and at least one-third more in bed than height ; headers 
not less than 2ft. Gin. on the bed, and 1ft. Gin. on the face. The 
stones to be bedded in mortar, and all joints to be well and care- 
fully flushed with mortar. 

The greatest care will be required to have all the beds dressed 
to accurate planes, and no propping up or pinning will be per- 
mitted - any part of the work, and each course shall be carefully 
grouted, 

Where rubble or brickwork backing is employed there shall be 
a through at every Gft. in each course, and the face work shall 
be well bonded with backing. In all cases where block-in-course 
with rubble backing is ordered, the area in any cross section of 
the work shall contain as much block-in-course as rubble ; and 
the rubble backing shall be carried up and trimmed off in courses 
with the face work. 

Quoins are to be of such dimensions as may be ordered by the 
engineer or shown on the drawings. They are to have their beds 
and joints worked perfectly fair and out of winding. The outer 
angle to have amargin draft to be truly cut throughout. 

No course shall be of greater thickness than shall be approved 
by the engineer, and the thickest courses in all classes of masonry 
shall be placed at the bottom of the work. String courses, 





coping, caps, &c., to be chisel-drafted lin. in width on all the | 
arrises except the joints, and to be chamfered 3in, on the face and | 
top, and to be sparrow-picked, punched, or diamond-hammered | 
in the centre. No stone to be less than 2ft. long and 15in. on the | 
bed, with bonds every third stone 30in. on the bed ; each stone to | 
be squared full back on beds and joints, except where on a curve, 
when the joints must radiate to the centre of the curve, all the 
stones to be connected together with iron dowels, lin. square, | 
sunk 4in. into the centre of each stone, and run in with cement, | 
the dowels having been previously heated and dipped in resin or | 
red-lead. Proper throating jin. deep shall be cut to carry off the 
water. 

Small openings or weep holes shall be left through the lower 
part of abutments and wing-walls, not more than &ft. apart, for 
the effective drainage of water. , 

In all arches great care must be taken that the stone is of the | 
best quality, free from all defects; the joints must be wrought | 
perfectly true and radiate accurately, the stones to be of such 
size as the engineer shall approve, the soffit will be left rough as 
scabbled from the quarry, but no projection shall be greater than 
the engineer shall approve, and after the centres are removed 
the joints must be all raked out and neatly pointed in Portland | 
cement. 

All stone used in pitching must be squared to the form and 
dimensions given, and in no case must the bed be of less area than | 
the exposed surface; the whole when fixed to be grouted. The | 
pitching is included in rubble masonry. 

Strong drystone retaining walls, as shown on the drawings, are | 
to be built when the engineer shall direct. They are to be built 
in courses not exceeding 15in. in height, and the stones are to be 
placed on their natural bed and well bonded, and with stones in 
each course 18in. or more in length, one yard apart. 

Should the engineer determine to use brickwork instead of 
masonry in the arching or abutments of culverts or bridges, such | 
brickwork is to be constructed with the best new well-shaped hard 
burnt kiln bricks, free from all defects, of uniform size, moulded | 
in the case of arching to such forms and dimensions as he may | 
direct. The bricks are to be well bedded andj flushed with 
mortar and to be grouted at every second course, and the work 
must be finished on all outside faces with a neat drawn joint, 
and pointed. The work is not to rise more than 1ft. in four 
courses. Each brick shall be dipped in water before being used ; 
and the bond to be old English, viz., one course of headers to one 
course of stretch<cs. 
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millille mee, teak, or other suitable hard wood, and shall be pro- 
vided by the contractor, and four shall be of Baltic fir, supplied 
by the Government to the contractor at Kandy station in the 
railway trucks. 
t the sleepers next the joints, and at two intermediate 
1 down by fang bolts, and at the 
remaining sleepers by dog spikes. 

The ballast to be used shall be suitable river ballast, well 
cleaned cabook gravel, or approved stone, broken so as to pass 
through a ring 2in. in diameter in any direction, two and a-half 
yards cubic to the yard run. It shall not be laid until the for- 


| mation has been properly trimmed, and the engineer shall have 


siven his written authority, as regards any length — to be 
ballasted. It shall be laid and maintained in the form shown. in 
the cross sections of cuttings and embankments, type drawing— 
see Fig. 000. Any additional ballast which may be required for 
the purpose of packing and boxing up to the proper levels, shall 
be provided by the contractor without extra cost. 

The contract includes the laying of a single line of railway 
throughout, with 10 per cent. for sidings wherever required by 
the engineer. It also includes the transport and fixing of twenty- 
five sets of switches and crossings, with guard rails and all 
fittings, the sleepers required for which are to be of approved 
native hard wood, provided by the contractor. 

Mile posts and quarter-mile posts and gradient posts are to be 
provided and fixed to the satisfaction of the engineer, the cost 
of which shall be included in the price of laying the permanent 


yay. 
The Government will convey on their existing lines of railway 


| the workmen and materials and plant required at rates covering 


the cost of conveyance ; and free passes will be supplied to the 


| contractor, his agents, and foremen, when engaged on the busi- 
| ness of the contract. 


This maintenance for one year relates to everything forming 
the line, and making good damage which may have arisen from 
any cause whatever, excepting war, rebellion, or earthquake. 

Specification for Fencing and Gates.—The fencing to be provided 
by the contractor is to consist of galvanised wire of the best 
quality, to be made with cast iron straining pillars and wrought 
iron intermediates and side stays, made to match samples to be 
approved by the engineer. The castings for straining pillars and 
zate-posts must be all clean and sound, and free from air-holes, 

aws, or other defects. ‘The mixture of metal will be left to the 
manufacturer’s judgment, but it must be of such quality as the 
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BRIDGE WORK, ¢ 

All exposed joints in every description of brickwork used are 
to be well raked out and carefully pointed with the best Portland 
cement. 

The materials, proportions, and method of mixing and deposit- 
ing concrete, mortar, and grouting, where ordered, shall be as 
the engineer shall direct. 

The cement used to be Portland cement, which, when gauged 
neat, must be capable of resisting a breaking weight of 500 Ib. | 
upon an area of ih square inches after having been made, and 
immersed in water seven days. 

The Government will deliver to the contractor in the railway 
trucks at Kandy station all ironwork of bridges and culverts. 
The contractor will then be required to accept delivery of the | 
same, to satisfy himself that all the necessary parts are there, to 
give a written receipt for them, to find proper ground for their | 
storage, and unload and remove them without delay, and to be 
responsible for their safe custody and their subsequent removal to 
the site of the respective works, and their erection and completion | 
in place. The price for fitting and fixing the ironwork is to | 
fnckade the preparation of the masonry or brickwork for its 
reception, all necessary riming, filing, chipping, drilling, rivetting, 
bolting, or otherwise fitting and fastening together, fixing and 
securing in proper position, scraping, cleaning, and painting with 
three coats of Wolston’s Torbay iron paint of a colour to be 
approved by the engineer, providing and fixing all necessary 
timber in flooring and elsewhere, and all lead, tools, implements, 
staging, blocks, tackle, &c., which may be necessary for the com- 
pletion of the works to the entire satisfaction of the engineer, 
and also providing everything necessary for subjecting the struc- | 
— after it has been erected, to such test as the engineer may | 
direct. 

All timber used for girder beds, longitudinal bearings, or 
planking of girder bridges to be of the best description of native 
hard wood or teak, wrought to the proper sizes. 

Level crossings will consist of three classes. First class, public 
road crossings, with double gates on each side of the railway, 
and metalled approaches. Second class, estate road crossings, 
with single gates on each side of the a and metalled 
approaches. ‘Third class, single gates on each side of the railway, 
but the approaches not metalled. ‘The earthwork for level cross- 
ings is included in the general earthwork quantities. ‘The metal- 
ling, in each case, shall be for the whole extent of the approaches, 
and for a width of 20ft. and a depth of 1ft. for a first-class 
crossing, and for a width of 12ft. and a depth of 9in. for a second- 
class crossing. Hard wood guard rails are to be fixed on each 
side of the permanent way rails, the metalling to be of broken 
stones of a quality to be approved by the engineer. 

Government to deliver rails, fastenings, and Baltic sleepers for | 
permanent way at Kandy, and the contractor is to accept and | 
store them. ‘The contractor will provide the hard wood sleepers, | 
lay the road, and complete the permanent way in every respect, | 
and uphold it in good order until the works are completed. 

The sleepers to be provided for the permanent way shall be 
square in section, 9ft. long by 10in. by 5in., and properly bedded 
to receive the rail. There shall be eight sleepers to every 21ft. 








of rail, four of which shall be hard wood, either ironwood, 
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engineer may approve, and capable of bearing the following 
tests :—T'wo bars are to be cast each day, 3ft. 6in. long, lin. 
broad, and 2in. deep. The person appointed to inspect the 
castings will then test one of them edgeways on bearings 3ft. 
apart, and should it break with any weight less than 30 cwt., all 
castings made with that metal will be rejected ; the remaining 
test bar is to be marked with the date of the cast, and put away 
for the subsequent inspection of the engineer. The holes in the 
pillars for the straining screws, unless cast perfectly true and 
smooth, must be cleanly rimered out to the exact size required. 
The intermediate posts are to be 10ft. Gin. apart, and are to be 
Morton’s patent galvanised tapered oval irom posts. The strands 
are to be composed of seven wires each, all of the best hard 
bright wire, closely twisted. ‘The wire is to be annealed before 
drawn for the last time. The strands are to be formed of wires, 
Nos. 14, 15, and 16 B.W.G., which will be required to bear 
tensile strains of 450 ]b., 3501b., and 250 1b. respectively. Each 
strand, when made up, will have to bear a tensile strain equal to 
six times that of the wire of which it is composed. One strand 
is to be formed of seven wires, No. 14 B.W.G., and will have to 
bear a tensile strain of 2700lb. Two strands are to be formed, 
each of seven wires, No. 15 B.W.G., and each strand will have 
to bear a tensile strain of 21001b. ‘I'wo strands are to be formed 
of seven wires, No. 16 B.W.G., and each strand will have to 
bear a tensile strain of 1500lb. The strand formed of wire 
No. 14 B.W.G. is to weigh two-twenty-fifths of a ton per coil of 
450 yards. The strands formed of wire No. 15 B.W.G, are to 
per coil of 450 yards. The strands 
formed of wire No. 16 B.W.G, are to weigh one-twenty-first part 
of a ton per coil of 450 yards. Any strand showing a deficiency 
exceeding 3 per cent. upon the above weights will be rejected, 
but within the limit, the deficiency is to be made good by supply- 

The strands are 
to be manufactured in lengths, and delivered in coils of 450 yards 
each, or any exact multiple of 450 yards, and coils not fulfilling 
this condition will be rejected. The whole of the cast iron 
standards and wrought iron intermediate posts, side stays, &c., 
are to be dipped in a properly heated preparation of tar, &c., 
according to Dr. Angus Smith’s process; or, if so directed, the 


| wrought ironwork may be heated and dipped in boiled linseed 


oil. The gates are to be entirely of wrought iron, excepting the 
posts, which are to be of cast iron. Single gates are to have 
clear openings of 10ft., and double gates are to have clear open- 
ings of 20ft., and are to be protected by Dr. Smith’s process, 
Fencing and gates are to be made by a manufacturer specially 
a pe by the engineer. 

n our illustrations we give from the type drawings referred to 
the type drawings of cross sections of cuttings and embankments, 
and of tunnel ; type drawings of 2ft., double 2ft., and treble 2ft. 


| culverts, stepped, and inclined culvert in embankment and 3ft. 


brick barrel culvert ; gf drawings of 5ft., 6ft., and 10ft. rubble 
masonry culvert with brick arches; special drawing of rubble 
masonry over bridge, with brick arch, at fifty chains ; special 
drawing of rubble masonry and skew girder over bridge at sixty- 
eight chains. These are types of the work taken from five out 
of fifteen. sheets of such drawings, and will, we believe, show 
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the general character of the work to be done. The contracts for 
the ironwork are already settled, but we shall, in an early impres- 
sion, give drawings of the more important bridges, and details, 

From the following total quantities of embankment and cutting 
it will be seen that though the line is less than seventeen and 
a-half miles in length, there will be some very heavy work upon 
it. ‘The total quantity of earthwork of every description is 
787,931 cubic yards, ‘This is made up as follows :—Cube of bank, 
641,953 ; cube of cutting, 704,969; cutting to bank, 569,281 ; 
cutting to Spoil, 128,506 ; bank from side cutting, 62,142; hard 
rock, 232,578 ; loose rock, 130,802 ; earth, 403,731. 

There are in all fourteen bridges, all but three of which have 
iron superstructures, one of the latter being partly of iron and 
partly of arch masonry. ‘The types of the arches will be seen 
in our illustration. ‘The list of culverts is along one, and refers 
to culverts of the various kinds represented in our illustrations. 
Most of them are 2ft. stone top, as shown in engraving, but the 
sizes vary from single and double 2ft, open and covered, to 12ft. 
arched culverts, and vary in length from a few feet to 210ft. 
Altogether they include 11,9213 yards of rubble masonry, 
10°6 yards of ashlar, and 688 cubic yards of arches, The dry 
rubble retaining walls include 5906 cubic yards, and the masonry 
retaining walls 3520 cubic yards, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves vesponsible for the opinions of our 
correspondents, 








THE PURIFICATION OF IRON, 

Srr,—In my letter to you of December 7th I quoted from your 
own words the claims which you, as editor of THE ENGINEER, 
made for Mr. Bell, in regard to the purification of iron,’ such 
purification having a direct reference to the making of steel from 
Cleveland pigs, and my answer to the same. Up to this date 
that answer has not been combatted, except in a jaunty and 
irrelevant manner, accompanied with a perversion of the fact by 
your correspondent ‘‘ Oxide,” and in a vague and unsatisfactory 
though more polite manner by ‘‘ Phosphorus.” It was your 
leader that prompted me to dispute the position claimed by you 
for Mr. Bell, and I was careful certainly not to claim any merit 
for myself. So far the support your leader has received has been 
confined to two correspondents whose statements differ, who argue 
upon different grounds, and who have reduced the first trumpet 
blast of triumph to a very feeble piping in which it will be difficult 
to make out the ‘‘ discovery” which is to be such a boon to unhappy 
Cleveland and to the world in general. You, Sir, stated clearly 
your views of the discovery. cannot say this of your corre- 
xpondent ‘ Oxide’s” method of making out his position. It is 
both rampant and at random, and scarcely deserves a serious 
answer. With regard to the letters of ‘‘ Phosphorus,” they seem 
to claim a mighty discovery for Mr. Bell, inasmuch as the latter 
gentleman is fond of publishing in the annals of the Iron and 
Steel Institute the results of his elaborations. Of course this is 
mere begging the question. No amount of publishing will make 
a discovery of a subject or process which has been publicly 
known, and not only known, Put acted upon and commercially 
worked. With regard to your views, Mr. Editor, I have nothing 
further to say, and will await your final remarks upon the same. 
Those of ‘‘ Oxide,” with the exception of one specific statement 
to be noticed further on, are loose and general, and they claim 
for Mr. Bell all and everything in relation to this subject, which 
must be far from pleasant to that gentleman, who has no desire 
whatever to be turned into an idol. Moreover, his letters show that 
he is not over-well acquainted with his subject ; but this perhaps 
was not to be expected. He says that by Mr. Bell’s “* process ” 
good steel is made from Cleveland pig iron, whilst by Mr. 
Gjers’ and my own, no good steel was made, but only a diluted 
steel made up of a mixture, ‘This statement is not true. Good 
steel was made in 1868 by myself and Mr. Gjers, and entirely of 
Cleveland iren ; and ‘* Oxide” has been informed of this by those 
who had charge of the melting of the crude and refined iron. He 
says that the iron used antecedent to 1877 was “bar.” This is 
also not true, and he has been informed of it by independent 
witnesses. It was no more bar than the late Mr. Pongo was a 
dockyard official. Bar will hammer and roll out, but crude 
metal with 1 to 14 per cent. of carbon in it will do neither, practi- 
cally speaking. it. further says “that Mr. Bell’s process needs 
no puddling.” Of course not; neither does mine. It is so speci- 
fieally stated in patent No. 1516, 1868; and it was by sheer 
experience that I arrived at the conclusion that puddling was not 
necessary, and which induced me to take out the second patent, 
as the first, No. 397, 1868, treated of puddling in the preparation 
of the crude metal. 

Now, Mr. Bell, in his patent No. 1413, 1877, which is presumed 
to be an exposition of the discovery, describes the cocking in a 
rotary furnace or otherwise, and at low temperature, and the 
pressing out of the cinder—this would make it into “bar,” 
according to ‘‘ Oxide’s ” views—or the taking of it out by means 
of a bath of silicate of lime and alumina, and the subsequent 
melting down of the product, Is this the “discovery?” No one 
will say so, for this, as has been shown, was discovered ten years 
ago. ‘Then what is the discovery? ‘The washing of pigs with- 
out puddling,” says ‘‘ Oxide,” and this is the specific statement 
to which I have alluded. But this is just what is not new, as 
any reader will have perceived. It is nothing less than flagrant 
nonsense to make a claim of this specific character, which has 
been shown to be untrue. ‘The publishing of results that when 
pig iron and oxides come together at a low temperature, the phos- 
phorus leaves the pig for the cinder,” says ‘‘ Phosphorus.” ‘This 
is beside the question. Every one does not hold aloft his dis- 
coveries like a banner. Suffice it that it was known and acted 
upon, and for all I know will be found published. In truth, there 
is no discovery. One has heard of codicils being discovered in 
stone quarries, and antediluvian toads in hunks of coal, but it 
will puzzle any one to find a discovery in the new process, 

If the washing take place on a pig bed, or in a ladle, or a hole 
or a rotary hearth, it is still washing. If on a pig-bed, the 
materials coming together must be melted separately beforehand. 
Tf on a furnace Beart! they may or may not be melted together, 
but they may come together and thus be washed. There is no 
newer feature in this, than that one plan may be cheaper than 
another ; and any mode that Mr. Bell may adopt which may prove 
cheaper than what has hitherto been practised will be the only 
discovery—more properly called modification—open to him. His 
work is a re-introduction of processes known before—an elabora- 
tion, possibly, upon them. There will be twenty analyses where 
there were but five before, but these throw no original light upon 
the subject. 

Mr. Spencer quite lately introduced the washing business to Mr. 
Bell—not as an original invention at all. Is the alleged discovery 
then Spencer’s or Bell’s ? Commercia] steel will in ‘ll probability 
be made in a little while on the plan of the 1868 patent, and more 
especially for sheets and plates ; though the market for this class 
of produce is exceedingly limited, and will not encourage much 
enterprise. 

I doubt whether any open hearth process will compete with 
the Bessemer for rails. So far Mr. Bers work is experimental, 
and no definite plan is formed so as to be acted on. ‘There is 
nothing commercially successful yet. Whether there will be some- 
thing commercial or not, will not affect the position of the patent of 
1868 and Mr. Beli’s of 1877, as they are identically the same in 
plan, feature, and action. The latter part of your correspondent, 
‘*Oxide’s,” letter, in which he states that by puddling he has 
never found the phosphorus reduced below ‘145 per cent., 
whereas by. washing he has got it so low as ‘08, is nonsense, just 
as 2s, per ton in the refining is nonsense. By puddling the 

yhosphorus can be reduced much below ‘145, and iron so puddled 

as been sent to the Sheffield market as ‘‘melting iron,” to be 


melted into steel for spring beddings, table knives, &c., before 
the Bessemer rail ends came in for that purpose. By washing 
without puddling in 1868 T have reduced the phosphorus to ‘039 
and ‘035 from Cleveland iron, the analysts being Mr. Wm. 
Crossley, now of the Furness [ron and Steel Company, and Mr. 
Stock, of Darlington. 

Your readers are quite sure of this—that a just credit to Mr. 
Bell for his services and aid in the elucidation of any subject 
brought before him will be more acceptable than an ill-advised 
mlvocacy and flattery. Idle perversions will not prevail in the 
face of solid facts. 

There is little to be said as to the letter of ‘‘ Phosphorus.” 
Let him be assured that so far as the chemical knowledge of what 
transpired in the reduction of pig iron to crude metal or to bar in 
1868, is exactly what we know now. ‘There is no new light thrown 
upon it. If he will be good enough to refer to an article which 
was printed in The Ivow and Coal Trade Review of April, 1867, 
which was re-printed in the Mininy Journal, and several other 
papers, he will find a full account of the chemical action of 
muddling. The article is headed, ‘* Practical Iron Manufacture.” 
There is given in that article the analyses of several kinds of ores 
used for fettling, also ‘‘ bull dog” (calcined puddling tap cinder); 
also the puddling tap cinder itself, showing how the phosphorus 
was converted into phosphoric acid and retained in the slag. 
Also analyses of hematite and Cleveland pigs. Let him refer 
to it, and then let him tell me if more is known now than then, 
and if there is, to specify it. 


It will interest some of your readers to know the plan pursued 
by the Erimus Iron Company in the refining of their iron pre- 
vious to its introduction to the rotary furnace. A ‘Thomas’ cupola 
was used, and the pigs, coke, and oxides were all charged together. 
Of course this was necessary, as we had to re-meltouriron. Theiron 
and oxides dropped as they were melted into a hearth about 18in. 
deep at the bottom of the cupola. Outside the cupola was a well 
without roof or covering, into which the iron and cinder were 
tapped. ‘The dimensions of the well were about 7ft. by 4ft., and 
about 1ft. deep. Here the metal and oxides were allowed to rest, 
and the flame from the tap hole was allowed to play over the 
mass, and the cinder was run off through a convenient tap hole. 
The iron thus refined, at a cost of from 5s, to 6s, per ton, was 
taken in a molten condition to the furnaces, and this plan was the 
reason Why we made no less than 80 tons per week per furnace 
of puddled bar in the new furnace, and with a consumption of 
7 ewt. of coal to the ton of bars. The refining cupola and well 
are there, and Mr, Bell has seen them more than once. 

Discoveries which are new to your correspondents are not new 
to other people. JONES. 

Jan, 9th. 





Sir,—-It is with much regret that I have read the letter of 
** Oxide” in your issue of the 21st December, because nothing 
can be gained for the gentleman whose position he advocates by 
such statements as ‘‘Oxide” makes. I can only regard it as 
special pleading for Mr. Bell’s patent; and yet if what he says is 
the best that can be said on that side of the question, it is, look- 
ing at it in the most favourable way, a most unsatisfactory case 
for that patent. Your correspondent’s whole case rests on his 
statement in this second letter that Mr. Bell has produced some- 
thing new, and that that something is the washing of pigs without 
puddling. How much he knows of the subject upon which he 
writes will be plain to your readers from the following comparison 
of his statements with the actual facts :— 

Extract from ‘‘ Oxide’s ” letter 
of December 12th, in reference 
to Mr. Bell’s 1877 patent : 

“Mr. Jones asks what is 
new; | answer, the washing of 
pigs without puddling.” 


Extract from Mr. Jones’ 
patent of 1868, dated May 8th, 
and No, 1516: 

** And to obtain it in such a 
condition that it may when 
removed from the operating 
furnace be melted into steel. 
‘ without the necessity 

of being submitted to a pud- 
dling process.” 

Thus it is clear that that part of the patent which is claimed 

as distinctively new by ‘“‘ Oxide ” was in reality patented by Mr. 
Jones nine years previously, and only differs from that previous 
patent by a variation of the form in which it is put. I think, 
Sir, after an exposé of this kind we may dismiss ‘‘ Oxide’s ” state- 
ments from any serious consideration, because he either ignores 
the facts or is not acquainted with them. ‘‘ Phosphorus” avers 
that he wishes to arrive at the truth of the matter. I am at one 
with him in this. I regard the differences between us to be that 
I have looked at both sides of the question, he at only Mr. Bell’s. 
It is usual and honourable for compilers of science to state from 
whence they have derived their facts; but from whence does 
‘Phosphorus ” get his alleged ones? He rests his advocacy on 
two statements :—(1) That Mr. Bell was the first to state that 
melted oxides at a low temperature would clear iron of phosphorus ; 
(2) that Mr. Jones used manganese. Allow me again to make a 
comparison between such unfair statements and the actual facts 
as published years before :— 
Extract from ‘‘ Phosphorus’ ” 
letter in your issue of Decem- 
ber 21st. (Mr. Bell’s patent is 
dated April 11th, 1877.) 

“*T repeat that Mr. Bell was “The furnace Iline or ‘fettle’ 
the first to publicly state that with oxide of iron.” (No. 
iron could be cleared of phos- —- 1516, 
phorus at a low temperature ‘* Fettled with oxide or per- 
with melted oxides.” oxide of iron, which assists in 
the cleaning of the iron from 
sulphurs and phosphorus,” (No, 
397 


Extracts from Mr. Jones’ -pa- 
tents of 1868, Nos. 1516 and 


397: 


** And the metal beingnow in 
a thin and liquid condition 
the damper is lowered or the 
temperature of the furnace 
much reduced, or it may be 
reduced by other means but that 
of the damper, and the mass 
allowed to thicken. (No. 1516.) 


allowed into your columns. I may, perhaps, be allowed to trouble 
you with two or three more comparisons, 


Extracts from Mr. Bell’s 
patent, 1877. 
(‘The furnace itself.) 

‘Into a revolving cylinder 
of iron... . like anordinary 
rotating puddling furnace.” 

“Thus it will be seen that 
my method of treatment 
is essentially as follows :— 
Melted cast iron is intimately 
mixed with melted oxide of 
iron in a furnace or vessel in 
which they are maintained at a 
suitable temperature, such that 
no rapid separation of the car- 
bon from the metal takes place, 
whilst the phosphorus for the 
most part passes from the 
metal to the oxide, which, 
having thus become contami- 


Extracts from Mr. Jones’ 
patents, 1868, 
(The furnace itself.) 

“Into a puddling furnace 
having a rotary motion, and 
known as mechanical 
puddling.” 

“T would observe in conclu- 
sion, that what I consider to 
be novel and original, and, 
therefore, claim as the inven 
tion is—(1) The production o 
steel by the preparation of 
crude metal or iron from pi 
or cast iron, and melting th 
same into steel without suc 
pig or cast iron being submitted 
to a puddling process, substan- 
tially as hereinbefore  de- 
scribed.” 


“So litttle faith had Mr. 
Jones in the device, that he 
uses manganese tohelp it out.” 


“To a charge of 4} cwt. of 
pig or cast iron about 14]b. of 
manganese 





o\.s eee ae 
omitted if desired.” (No. 397.) 

Mr. Jones leaves it entirely optional to use less than one-third 
of a unit per cent. ‘‘ Phosphorus” leaves your readers to believe 
manganese is used in quantities. This shows his expressed desire 
to arrive at the truth. I venture to think it was meant to mislead. 
Mr. Bell has not adopted any manganese in his patent. Mr. Jones 
left it optional. As regards low temperature, ‘‘ Phosphorus ” bases 
his assertion upon a misconception of the facts. I may tell him, 
for his information, that not only did Mr. Jones put it in his patents 
as I have shown, but it is well known here in Cleveland, that a 
low temperature in the washing of pig iron by oxides of iron 
causes the more ready elimination of phosphorus. It has been 
known for years. ‘* Phosphorus” did not know it. e asserts 
it is new, that it is distinctively new, in Mr. Bell’s patent. Let 
him ask some manufacturer of finished iron in Cleveland. They 
knew it nine years ago—say, for instance, ask Mr. Fox, Mr. 
Head, Mr. Gjers, or Mr. Edwin Jones. But leaving aside the 
two letters I have mentioned, the most ready way is to compare 
the patents themselves. I believe there is nothing new in Mr. 
Bell’s—that what there is in his, was patented here in Middles- 
brough by other gentlemen years ago. I do not deny that it is in 
the right of any man to compile facts, which have been the result 
of others’ labours. My contention is that it is but fair to point 
out where there are such similarities as prove what I think is 
true, and. disprove the assertions against Mr. Jones you willingly 





nated, is removed from the 
metal, either before the cast 
iron is, by the separation of 
carbon, converted into steel or 
wrought iron, or if the oxide, 
so contaminated, is not re- 
moved before the conversion of 
the cast iron into wrought iron 
or steel, then it is removed 
before the heat is applied 
requisite to weld the iron or 
fuse the steel.” 


The ‘‘ hereinbefore described,” as any one may see by reading 
the two patents, or even reading the previous extracts given in 
this letter, are substantially the same as Mr. Bell’s. But what 
did Mr. Jones really do in 1868? What he did is best known to 
Messrs. Fox, Head, and Co., of Middlesbrough, where the opera- 
tions were carried on. If what I say is disputed—and I do not 
make assertions without the means of proof—the firm named will 
be able to bear me out or not. e melted cast iron, made in 
Cleveland, together with hammer scale and puddling tap cinder 
in abundance. When it was thoroughly fused he Samal the 
temperature of the furnace by means of the damper and also by 
pouring water into the furnace. ‘The material rested in this state 
for about a quarter of an hour, and nothing whatever was done to 
it except a gentle stirring. The temperature was then raised in 
order to get the contaminated cinder removed, and it was tapped 
off the metal. The product was then raised from the furnace con- 
taining carbon, about 1 per cent., and this was melted down into 
steel by processes well known. By this steel rails were rolled at 
Messrs. Bolckow and Vaughan’s works, under the superintendence 
of Mr. Williams and of Mr. Godfrey. 

If there is anything different or new in Mr. Bell’s patent to this, 
will any one be good enough to say what it is? LIleave the matter 
in the hands of your readers. VULCAN. 

Middlesbrough, Jan. 14th. 





THE BREAKAGE OF CRANK AXLES. 

Srr,—At the works with which I am connected three loco- 
motives have within three weeks broken their Bessemer steel 
cranks. One had worked for ten years, another four years, and 
the third nearly new. What appeared to me a singular feature 


rd 


c— 














in this series of disasters was, that each crank showed a remark- 
able fracture, forming a regular shaped ball-and-socket joint, as 
shown in the accompanying sketch by the dotted lines; at all 
three points the fractures were either complete or were being 
formed. And I should like to know if such a condition of things 
is usual with locomotive cranks, and if there is any-mechanical or 
other reason why this should be so. Perhaps some locomotive 
superintendent who can speak with authority will say something 
on this subject. Cc. N 
Wigan, Jan 15th. 


NOMINAL HORSE-POWER OF ENGINES. 

Str,—The want of an accepted standard for estimating the 
nominal horse-power of engines has long been felt as a source of 
annoyance and confusion to those interested in it. In these 
days of variance of opinion regarding the efficiency of long and 
short strokes, the deducing the nominal horse-power from 
the diameter of the cylinder alone is clearly of no use, and 
it is found by every engineer who is inviting tenders for engines 
that arranging, settling, and accommodating the views of various 
engine manufacturers on that point constitute a fertile cause of 
dispute. 

I would therefore propose that the unit for the nominal horse- 
power of the usual compound or condensing marine engine be 
estimated at 1000 cubic inches cylinder capacity per nominal 
horse power. This would not be far off the present average, and 
is an easily remembered and decimal gauge. The average cubic 
inches per indicated horse power being about 220 would give about 
* times the nominal for the indicated horse-power, 

Then— 


. . 











saa 60 + 96 cylinder _ NI 
Engines of “Gh ae 483 N.H.P. 


ines of 48 + 83 cylinder _ 4383 x 2 


A pair of eng Gin. stroke, = 866 N.H.P, 
ne 31 + 66 cylinder . 

one = ’ = 200 N.H.P. 

Engines of i 4 sin, stroke 200 N.H.P. 
Ant 29 + 53 cylinder _ 9; 

Engines of a 95 N.H.P. 

Liverpool, Jan. 15th. Ww.S. 








THE MerTEoRoLOGIcAL Socrety.—The annual general meeting 
of the society was held at 25, Great George-street, Westminster, 
on Wednesday, the 16th instant, at seven p.m., when the report 
of the council was read, the president delivered his address, and 
the annual election of officers and council took place. 

New Dock at Surron BripcE.—A little town on the Wash 
is to have a dock. The first sod was turned the other day by the 
Marquis of Huntly. Most of the land about Sutton Bridge 
belongs to Guy’s Hospital, and until the other day the com- 
missioners have discouraged the scheme for opening up Sutton 
Bridge as an eligible port for the export of inland coal and import 
of timber and grain. Now, however, that the Midland Railway 
has a branch line to the place from Peterborough, a company has 
succeeded in obtaining the necessary grant of land, and the work 
of constructing the dock has been fairly started. There is water 
enough, and there can be little doubt that when the new dock is 
complete, a considerable Baltic trade will be attracted to the 
place. ‘The Midland Railway, which has hitherto suffered the 


inconvenience of having no port of its own, will have that incon- 
venience removed, as far as the east coast is concerned, at least, 
when Sutton Bridge is at length placed in a favourable position 
for the accommodation of shipping, 
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CONTRACTS OPEN—CEYLON GOVERNMENT RAILWAY—MATALE EXTENSION. 


(For specification see page 40., 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwietMeveR, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTICE. 


*,* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Forty-fourth Volume, including a 
Complete Classified List of Applications for and Grants of 
Patents during the past six months. Price 1s. 


TO CORRESPONDENTS. 


In order to avoid trouble and conjusion, we tind it necessary to 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

E. 8.—The word locomotive ia derived from locus, a place; and motio, a 
moving; or from locus, a place; and motus, past participle of movere, 
to move. 

J. M.—Reid on * Cement.” You can see the work, we believe, at the Patent- 

office Free Library, Southampton-buildings, Chancery-lane. 

R. C. M.— There is nothing new about the engine except in matters of detail. 
It will work, no doubt, but will be wasteful of steam, as the piston will have 
travelled a long way before the abutment closes behind it. 

OLpENBURGH.—Apply to Sir John Hawkshaw, Great George-street, Weat- 
minster, A Blue-book on the Channel Tunnel was published some years 
ago, which you can obtain from Messrs, Hansard, Great Queen-street, 
London, 

Economy.— We can give you little advice uatil we have further particulars. 
You can melt cast ivon in a cupola, or an air furnace, or a puddling 

Jurnace, or in crucibles in a brass furnace. If a cupola will serve your 
purpose you cannot do better; than have one of Voisin's or Ireland's, for 
particulars as to which you can consult our advertising columns. 

‘here is nothing new in your idea of using india-rubber sheets as leak 
stoppers, The material in question has often been tried in the way you 
propose, and elaborate experiments are now being made by the Admiralty to 
settle, if possible, the value of the theory. The results obtained lack 
uniformity, and nothing whatever is known as yet concerning the effects of 
shell fire on vulcanised india-rubber. 

A. B. anp C.—We should be very much surprised if so crude a scheme 
succeeded. You are at the mercy of every wind that blows, Carry a 
chimney shaft up through the floor above dnd the roof. It may be made of 
sheet iron with a hood below to cover the melting pot. Air bricks should be 
put in round the room close to the floor to admit aw from outside if proper 
arrangements for the purpose do not already exist. 

P. P.—The cost of a patent for three years will come to about £26 if you take 
it out yourself, and it is without drawings. But you will find it necessary 
to employ some one of experience or you are certain to make mistakes which 
may vitiate the patent, and this being the case, it is more than probable that 
a patent with proper drawings will cost you £40. You can have protection 

Jor siz months for about one-fourth of the suin. 

M. D.—You ask many wore questions concerning traction engines than we 
could possibly answer here. We know of no instance in which traction 
engines have been used with success in an economical point of vitw in the 
way you propose, and your client would sind it much cheaper to send his 
cheese to market by rail. If you think proper we will publish your letter 
with pleasure, and thus elicit the opinions of those who hace tried traction 
engines on an extensive scale, 
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ENAMELLING IRON, 
(To the Editor of The Bagineer.) 

Sir,—Can any of your readers give me the address of a firm who enamel 
machine castings, small and large sized, with perfectly non-poisonous 
enamel ? AN OLD SUBSCRIBER. 

Lower Norwood, Jan. 10th. 

FRICTION CLUTCHES. 
(To the Editor of The Engineer.) 

Sir,—Would some of your readers kindly inform us where we could 
procure friction clutches which, when oiled even, will with certainty 
transmit, say, thirty indicated horse-power, and a sketch of the same’ 

Boston, Jan. 14th. Or Seep CRUSHERS, 





THE ELECTRIC LIGHT. 
(To the Editor of the Bagineer.) 

Sir,—In reply to “ Lux's” inquiry, in your impression of the 4th inst., I 
would say that at the present moment I think that the best battery for 
the electric light is Fitz-Gerald and a patent multicarbon cell, 
used with a mixture of bichromate of potash—or preferably bichromate 
of lime—and sulphuric and nitric acids. This battery gives off no fumes, 
and is cheaper, in first cost and in working, than Grove’s or Bunsen’s 
battery. About forty cells would be requ for the light; the cost of 
such a battery woul be about £15. Some very interest experiments 
have recently been made on the use of atmospheric air as an oxidant or 
* depolariser” in certain forms of the battery. The results indicate 
that it may be possible to obtain the electric light at a cost but little more 
than that of the zinc consumed. Hitherto the great expense has been in 
the nitric acid or other oxidant used. ATTERY. 

London, Jan. 16th. 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) ;— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers). . £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Exorxrer Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 188. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
veceived at the following rates, Subscribers paying in advance at the 
Sollowing rates will receive THR ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ge Denmark, ypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, rtugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sou 
ampton, £1 16s. 

Remittance by Bill in London,—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillingse 
Jor every two lines afterwards one shilling and sixpence; odd lines ar- 
charged one shilling. The line averages eight words. When an adver 
tisement measures an inch or more the charge is ten shiilings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o'clock ON THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enaineer, 163. Strand. 








MEETING NEXT WEEK. 
Tur Institution or Crvi Enaineers.—Tuesday, Jan. 22nd, at 8 p.m.: 
“Some Recent Improvements in amo-Electric Apparatus,” by Dr. 
Paget Higgs and Mr, Brittle, Assocs, ~C 
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THE IRON TRADE. 


We publish in another page a report on the condition 
of the iron and steel trade of the United States, which 
will no doubt be read with interest in this country. The 
paper is quite trustworthy, being prepared and issued by 
an association which possesses every facility for obtaining 
accurate information. It will be seen that the position 
and prospects of American iron and steel makers are, if 
possible, worse than those of British ironmasters ; and 
the poverty and wretchedness suffered by too many of our 
own working men find a parallel in all the great centres 
of the iron industry in the United States. Steel rails 
were quoted at the end of last year at £6to £8 12s. at the 
mills, and iron rails at £6 12s. to £7 8s., while pig iron 
was worth from £3 4s. to £3 12s., all in greenbacks. Even 
at these low prices it is impossible to obtain orders enough 
to keep the mills and furnaces going. Here we have an 
example of the great truth that protection cannot create 
a demand, however much it may stimulate production. 
The American iron trade has been fostered and helped in 
every way 7 legislation, and all that can be shown in re- 
turnisthat the country is really much worse off to-day than 
it would have been if Americans had been content to import 
their iron, until such time as the gradual development of 
the country’s mineral resources permitted its iron makers 
to compete unassisted for the patronage of their country- 
men, utilising the capital 0 been sunk in 
mines, and plant in other and probably remunerative 
ways. If we turn to the ironworks of Europe we find 
the same tale of disaster told in France, Germany, Bel- 
gium and Austria. There is no apparent demand for 
iron even at prices which are so Pa that they pay the 
capitalist nothing, and are said barely to enable the 
operative to drag out a miserable and _ half-starved 
existence. In one word, the collapse of the iron trade is 
in one sense complete and universal. To explain the 
fact a great many theories have been put forward. In 
America, for example, a few politicians hold that the 
ironmasters do not enjoy protection enough, while others 
assert that protection is entirely to blame. Within 
our own shores, it has been variously attributed to short 
hours, strikes, want of enterprise, dear coal, and so on. 
The truth lies, however, in a nutshell; the fact that 
we cannot sell iron ata reasonable price has not resulted 
from strikes. The trade has collapsed simply because 
a great deal more iron has been made and is being 
made than the world could or can use, and the 
result of continuous reductions in price can in 
no way modify this fact. A certain quantity of 
iron can always be sold, and it will be bought in that 
market where it. can be had for the least money. If we 
can sell rails, for example, at a smaller price than 
America or Belgium, then we shall get orders, and 
America and Belgium will not. But the fact that rails, 
for example, can be had for £6 a ton, instead of £7 a ton, 
will not increase the total demand for yails to any appre- 
ciable extent. In a word, a universal reduction in price 
does not much affect the demand, but local reductions in 
price direct trade to specific channels. In one word, 
over-production is the direct cause of the collapse in the 
iron trade, and until this ceases there will be no sound 
revival of business. 

As to the causes which have led to over-production, a 
few words may be said. In the United States the fact 
that a large section of the community believed that it 
would be right to develope the great mineral resources of 
the country led to the institution of a protective tariff. 
Thus encouraged, capitalists embarked large sums in the 
new trade, a for a time all went well. Others followed 
the example of the pioneer capitalists in this direction ; 
and almost before America knew where she was she 
found herself possessed of plant and appliances, and able 
to make iron and steel enough not only for herself, but 
to supply a large foreign demand as well. In England, 
wealth had been accumulating for some time after the 

eat panic, and the uprising of a considerable demand 
or iron at once induced capitalists who really did not 
know what to do with their money to go into the iron 
trade. Blast furnace after blast furnace was erected, 
and mills and forges put up all over the country. 
Events took nearly the same course in Europe ; and it is 
not too much to say that in a couple of years the iron- 
making capacity of the world was trebled. It is not 
remarkable that under such conditions an abnormal 
demand, really based on the requirements of a few rail- 
way companies more than anything else, was soon satis- 
fied. The consumption of iron has fallen back to its 
normal dimensions, and the plant intended to provide 
for a re want, and the money which constructed 
it, and the host of men employed to work it, are 
now comparatively idle, and there is no immediate 
prospect that things will change for the better. Indeed, 
we are disposed to believe that there are at this moment 
in Great Britain nearly twice as many blast furnaces as 
we need now, or are likely to need within the limits of 
the —— century, if at all. 

That the distress in our iron districts is extending, and 
that matters are daily becoming worse is unquestionable, 
and the problem forcing itself Seard for solution now 
is—What is to be done? Capitalists are abandoning the 
trade, blast furnaces being blown out, mills closed, and 
production is rapidly being reduced; and in all this, 
if it stood alone, there would be nothing to regret. 
Were peace to be declared, and affairs in the Fast 
to receive something like a satisfactory adjust- 
met, it is probable that the iron and steel trade might 
show a little animation ; but much stress must not be 
attached to this possibility. It is not easy to see where 
the iron could be sold. ae ee and Turkish 
railways would all require it is true ; but it is ex- 





tremely doubtful that any of the nations we have named 
would be in a position to pay for them. Nothing in the 
course of events is just now so encouraging that we should 
cease our exertions to meet the existing and pressing 
troubles of the moment. The more closely the facts are 
examined the more apparent does it become that there is 
only one way to deal with our difficulties, and that this 
consists in still further reducing the price of iron. Several 
months have elapsed since we stated that low as the price 
of iron then was, any one who would study the signs of 
the times would see that it must undergo a further and 
considerable reduction if our furnaces and mills were to 
be kept going ; and what we foretold has been fulfilled 
to the letter. We now advocate a still further reduction 
in price, for obvious reasons. Although the whole 
demand of the world for iron cannot be affected by 
small changes in price, yet, as we have pointed out, the 
demand will be greatest where the price is lowest. This 
being the case, if England can undersell Europe and 
America, she can easily keep her mills and forges em- 
ployed. It may be said that this is quite true ; but that 
Iron cannot be sold cheaper than it is sold now at a 
rofit, and that consequently no reduction can be made. 

his is so far a fact that the proposition is being acted 
on, and capitalists, as we have said, are closing their 
works or selling them for anything they will fetch. But 
we venture to add that, given certain conditions, iron can 
be made and sold at a profit at smaller prices than it has 
yet touched. The ps are lower wages. The men 
assert that they cannot take less than they take now and 
live. This is not generally true ; at many works under 
existing circumstances, the men can only find employ- 
ment for three days a week, and make, say, 5s. a day. 
If they were content to accept 4s. a day, they could pro- 
bably have work for six days in the week instead of three, 
and earn 24s. instead of 15s. It should be remarked again 
that a comparatively small sacrifice on the part. of each 
operative may suffice to render a concern remunerative 
which could otherwise be only worked at a loss. Let us 
say, for example, that 1000 hands are employed, earning 
on an average but £1 a week each. ages will then 
amount to £50,000 a year, allowing a fortnight for 
holidays. A reduction of 5 per cent. in wages would 
take 1s. from each workman per week, and would repre- 
sent on the credit side of the , Se £2500 a year. Such 
asum would under existing circumstances be regarded as 
a profit quite sufficient to justify the keeping open of 
many works which would otherwise be closed, while the 
loss to the men would be comparatively insignificant. It 
is quite evident, however, that any movement in this 
direction must come from the men. In one sense the 
masters are beaten. They cannot get wages lower tlian 
they are if the men choose to hold out ; but this being 
the case, they close their works and retire from the trade. 
If the men are wise they will prevent this, and acting on 
the homely old adage that “half a loaf is better than no 
bread,” they will submit to such a reduction in wages as 
will enable the British ironmaster to obtain his fair share 
of the orders going. A significant event has recently 
occurred in the iron trade, and the lesson it conveys may 
well be taken to heart by ironworkers. We refer to the 
sale of the Shrubbery and Swan Garden Works of 
Messrs. Thorneycroft at Wolverhampton. On the 22nd 
of last December, Lieut.-Colonel Thorneycroft invited 
his men to meet him that he might bid them farewell, 
and we cannot conglude this article better than with the 
following extract from the speech which he made on the 
occasion. After stating that he had been connected with 
the works for thirty-five years, he went on .to say that 
he thought it best to explain clearly to.them why he and 
his partners closed the works and abandoned the trade :—- - 
“My reason for giving up this business is that there has 
been a struggle between capital and labour in this dis- 
trict and labour has conquered. Nor do I see any chance 
for the trade so long as your leaders keep up the price 
of wages so high that we masters have to work at a loss. 
Your leaders tell you that three days high wages are 
better than six days lower wages. I think this is not the 
case, because it ruins the masters, and wages and work 
come from four to three, then two days, and one day a 
week, and at last, as in our case, to no work or wages at 
all. Weare fairly beaten out of the market, and as I see 
no chance while your leaders dictate this policy of high 
wages above what iron can be made for at a profit, I give 
up the trade, and we will sell our works rather than 
carry them on and fritter our capital away. There is a 
rumour of a firm existing in this neighbourhood whose 
master does not belong to the Ironmasters’ Association, 
nor the men to the Union, and it is reported that a 
private understanding exists between the master and 
men about wages. The result is plenty of work, while 
other works are almost standing. Now, as I am no 
longer in the iron trade, perhaps you will allow me to 
offer you a word of affectionate advice for your future 
benefit. Don’t wait, but go at once to your leaders, and 
consult if it would not be more prudent to lower wages, 
to let the ironmaster live, and also try to bring back 
trade to this district, for where labour is cheaper they 
manufacture and send iron into our market here, and 
stop our works.” We may add to this that there are 
some signs that puddlers and millmen, at all events, 
begin to understand that it is much better to submit to 
a reduction than to receive no wages whatever. The 
letters of our correspondents in the country, we are 
happy to say, contain statements pointing in this, the 
an direction in which safety for the immediate future 
of our iron trade can be found. 


THE THAMES AND THE METROPOLITAN SEWAGE. 


THE disposal of the sewage of large towns is a branch 
of engineering which is at present so insufficiently under- 
stood that there is reason for the existence of a great 
diversity of opinion on the subject. There is readily 


accessible a vast mass of information and ascertained 
facts, the correctness of which is admitted by all who have . 
honest requirements for them, but the mode of applica- 
tion of these facts in any particular case is a subject 
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which, for want of knowledge concerning it and because it 
possesses many sides, is of such difficulty of determina- 
tion, that there is room for honest doubt and difference 
of opinion as to what is or is not the truest method of 
procedure. There is no room, however, for such differ- 
ence in questions belonging to what may be classed as 
exact science in engineering. Under such a head ought 
to be included hydr: aulie engineering, and by this we do 
not mean the mere construction of a hydraulic press or 
a pump, but the much larger subject of the hydraulics 
of rivers and estuaries. Upon the fund: imental principles 
of this science, engineers, of knowledge as well as of 
ability, are in agreement; and except in an extra- 
ordinary ease their methods of applying principles to 
attain any desired improvement in the régime of a river 
would be very nearly similar. With reference to some 
subjects it is quite possible for two engineers to arrive 
at opposite conclusions drawn from the same facts or phe- 
nomena, and in the same way two architects may saan 
entirely different designs for a building having the same 
purpose. Both architects may bé right, as the difference 
in their design is merely the expression of diversity in 
opinion in matters of individual taste ; but the case Is 
different with the engineer. In practical engineering 
there i is rarely any room for difference of opinion ; the 
engineer's work will be right or wrong according as it 
follows or departs from fixed principles, “and. the correct- 
ness or otherwise of his application of these unexception- 
ally admits of proof either immediate or ultimate ; and 
immediate proof is more than ever possible now that 
science applied to engineering has reduced to order the 
mass of information and recorded experience of our 
predecessors in the profession. It is, therefore, a matter 
of surprise to the intelligent public, and a reflection upon 
engineering science, that some men eminent in their pro- 
fession should, in contradiction to ascertained facts and 
their observers, so conduct a discussion as to make know- 
ledge appear as speculation. 

It has long been known from observation that the 
bed of the Thames between the upper metropolitan 
reaches and Gravesend is gradually ee ‘oming covered 
with shoals of greater or less thickness, composed almost 
wholly of mud deposited from the sewage of London 
turned into the river at Barking and Crossness. Mr. 
Leach, the engineer for the Thames Conservators, has 
reported on the facts several times. Not only have 


soundings and surveys been regularly made for years 
which have dise losed the gradual silting up of the 
river bed in many places, but the banks of this 


sewage mud are to be observed at low tide in various 
situations, and indeed in some parts of the year their 
approximate situation may be learned without the 
sense of sight. These facts have, however, been per- 
sistently denied by Sir J. W. Bazalgette, the engineer for 
the Metropolit mm Board of Works; and it became neces- 
sary, in order to settle the question, that the Conservators 
should have the assistance of an independent observer to 
investigateand report upon the present condition of the river 
between Woolwich and Erith, so that the cause of theaceu- 
mulation of the shoals referred to might be correctly ex- 
jlained. Capt. E. K. Calver, F.R.S., was therefore desired 
i the Conservators, in June last, to direct his attention to 
the recent surveys which have been made by the officers 
of the Conservancy Board of the section of the river 
referred to, and also to a series of analytical examinations 
by Drs. Letheby and Williamson of the soil from the 
river bed in Woolwich Reach, and near the sewage out- 
falls. After an investigation extending over a period of 
nearly four months, Captain Calver addressed his Report, 
to the Conservators, and it has recently been made public. 
Great care has evidently been bestow ed upon the report 
and the conclusions to which the author has arrived are 
fully warranted by the information set forth in the body 
of the document. He shows that the accretions of which 
complaint has been made, have unquestionably formed 
within the Thames channel since the outfalls came into 
operation in 1863 and 1864, and that a material portion 
of these accumulations is in the immediate neighbour- 
hood of these outfalls. The analyses which accompany 
the report show a perfect identity between the mud form- 
ing the shoals and sewage mud, and that the sewage 
contains matter in sufficient « uantity to account for the 
mass of the new formations. It is also shown that the 
character of the tidal streams past the outfalls is, as was pre- 
viously pointed out by a committee appointed by the First 
Commissioner of Works in 1856, both as to direction and 
power, in some respects peculiar to this part of the river, 
and is the effective cause of the accumulation. The 
operation of accretion is stated to be modified by these 
characteristics, and the fact of the sewage mud being 
carried so far up the river is owing to the superior dis- 
turbing and transporting power of the flood stream. Not 
that this power, which is not necessarily common to all 
tidal streams, would of itself explain the formation of the 
up river mud banks, but, taken in connection with 
the composition and character of the suspended 
material from which the banks are formed, it is shown 
to be an effective force. The superior carrying power 
of the flood-stream is sufficiently shown by the re- 
sults of analytical examinations of the water of both flood 
and ebb streams, as carried out by Dr. Letheby and Pro- 
fessor Williamson. With reference to these, the former 
gentleman remarked that, excepting in the Woolwich 
samples, which from both streams were much alike, the 
average amount of solid matter in the flowing tide at 
Greenwich and London Bridge is nearly 21 grains per 
gallon, while that in the ebb tide is only 8°2 grains, and 
the effect of this is that matters carried upwards by the 
stream are deposited in the form of mud ieee the lull 
of high tide, when the water is comparatively quiet. The 
difference in the disturbing and carrying power of the 
two streams is shown by Professor Williamson to fully 
equal that observed by Dr. Letheby, and at 6ft. from the 
bottom at Woolwich Reach, it is shown greatly to exceed 
these figures. Duringa period of about thirty years pre- 
vious to the discharge « of the sewage from the Barking and 
Crossness outfalls, the general meade of the channel 





increased year by year. This was the result principally 
no doubt of dredging and the increase in the scour on 
the ebb caused by removal of obstruction in the channel, 
such as the London and Blackfriars Bridges. But 
although the latter causes for improvement and enlarge- 
ment in the channel have continued in operation down to 
the present time, its general capacity has ceased to _in- 
crease, as is proved by the surveys both of the Board of 
Works and of the Thames Conservators, surveys which 
confirm each other in a remarkable degree. The fact 
of this cessation of improvement cannot be truthfully 
attributed to the stoppage by the Thames Conservators 
of the dredging work carried on previous to 1861, for this 
stoppage was not ordered until it was found to be wholly 
unnecessary in consequence of the increase in the naturi al 
scour which was at that time found sufficient to do the 
work of the dredger. But though dredging has been 
stopped in the lower river, it has been carried on above 


bridge, and it is well known that the increase in 
the capacity of the upper basin has the effect of 
increasmg the scour in the lower reaches, Captain 


Calver shows that the low water contents of the channel 
of the Thames between Ware and Jenningtree points was 
less toward the end of 1876 than in 1874 by over 425,000 
cubic yards. It cannot, of course, be expected that an 
increase in the capacity, such as that which fullowed such 

radical improvements as those above referred to should 
be continuously great as the cause of the improvement 
gradually removes itself by its effects : but, on the other 
hand, the channel should not remain stationary in this 
respect. It is not our place here, however, to enter into 
a discussion of the details of the report, but we must 
repeat that the conclusions of the author, which have 
been stated, are apparently impossible of refutation. 
They are, moreover, supported by the unqualified asser- 
tions of engineers of ability, who are fully competent 

not only to give an opinion, but to state the facts as de- 
rived from personal observation, with a desire simply to 
know the truth. Statements of this character are to be 
found in plenty in the “ Proceedings” of the Institution of 
Civil Engineers, and particularly m vols. xlviii. and xlix. 

Those who have maintained these views, and asserted 
their belief in the existence of the sewage mud banks 
which they themselves had seen, have, however, been 
steadily contradicted by the chief engineer for the "Board 
of Works. Sir J. W. Bazalgette has written some letters 
referring to Captain Calver’s report, which to the general 
public may have the appearance of refutations of the prin- 
cipal of his conclusions, namely, that offensive accretions 
have recently formed within the channel of the Th: ames, 

and that the most of these accumulations have formed 
near the sewage outfalls and from the sewage. These 
letters are not, however, either replies to or refutations 
of these important statements, but mere criticisms on 
certain supposed inaccuracies in detail, but which in 
reality only existed in Sir Joseph’s imagination, as it is 
evident that he has misread, or at least misquoted the 
report. In the first instance he states that the report 
shows that the offensive matter in Woolwich Reach “ has 
decreased from 15 to 11°6 per cent. within the last ten 
years.” What the table in the report really shows is that 
the offensive matter—or organic—in the mud near the 
outfalls was 15 per cent. in 1867, while in 1877 the 
average composition from Woolwich to the outfalls was 
11°6 per cent., and in Woolwich Reach. it was 11°62 per 
cent. in 1873. Sir J. Bazalgette further says that the 
author of the report has committed a grave blunder in 
supposing that the two and a-half pounds of excreta 
referred to as due to each member of the popula- 
tion was all solid, and that therefore Captain datver 8 
estimate of 1,425,000 tons annually discharged into the 
river requires to be divided by ten, because nine-tenths 
of this is liquid. Here, again, Sir Joseph is inaccurate 
as to Captain Calver’s sté atements, for in the report the 
latter estimates the annual quantity of solid matter 
contained in the sewage as 465,000 tons, and though 
he afterwards asks what may be said of the solids thrown 
by storm overflows into the river during the floods which 
occur twenty to thirty times in a year, and when heavy 
rainfall throws more water by 150 times, as in May, 1874, 
than the intercepting sewers and pumps could take, he 
does not increase the above estimate, and only refers to 
the 2} lb. in order to show the quantity of polluting 
matter thrown into the river. There is, therefore, no 
necessity for any division by ten. Sir Joseph is not more 
fortunate when he assails Captain Calver’s explanation of 
the upward movement of the sewage mud—a movement, 
by the way, foreseen by the Committee of 1856—nor in 
his criticism of the reference made in the report to the 
discharge of the Glasgow sewage into the Clyde. It is 
not necessary to notice the two or three other points in 
which Sir Joseph has disputed the inference drawn from 
some of the facts given in the report. All this disputa- 
tion on the part of Sir Joseph Bazalgette is really worth 
nothing, for he has not been able to challenge the main 
conclusion of the report that the sewage mud banks do 
unmistakeably exist and continue to increase. To quarrel 
with the data as to the quantity of solid matter carried 
into the river or its mode of accretion into banks, or as to 
the character of the currents by which it is brought up 
the river above the outfalls, is like going to a prisoner and 
telling him he cannot be in "gaol because he has not done 
sufficient to merit imprisonment, while at the same time 
the culprit feels himself securely locked up. This sort 
and mode of argument may be calculated to- deceive the 
public for a time, and may tend to make some people 
think that matters are not so bad as stated, but those who 
are competent to observe will still be inclined to believe 
their own senses, and will not be slow to ask the ques- 
tion, “Why should Mr. Leach and others, wai 
sincerest wish can only be that the mud banks did not 
increase, be guilty of an absolutely objectless want of 
truth.” Ifthese banks did not increase and multiply, why 
should so many totally disinterested observers assert to the 
contrary? The broad fact of their existence seems to be 
indisputably ascertained, and it would be far better for 
those professionally concerned honestly to admit it. If 





the sewage must be carried down to Sea Reach, it is 
better that the fact should be known and at once 
acknowledged, than that engineering science should be 
sullied by frivolous disputation of the sort to which we 
have referred. 


AMERICAN ?, ENGLISH LOCOMOTIVES, 

Tue American press has recently given much promi- 
nence to the fact that Messrs. Baird and Co., proprietors 
of the Baldyjn Locomotive Works, Philadel shia, U.LS., 
have obtained ‘a heavy order for engines from the Russian 
Government, We do not know whether any attempt was 
made by Russia to place this order in this country, or 
whether any of our locomotive builders tried to oo 
it. Operations of the kind are usually regarded « 
wivate ; and the public seldom or never hear that a hon 
1as sought an order and failed to obtain it. Be this as it 
may, it ‘is certain that the order would have been very 
acceptable in this country, where we are not overwhelmed 
with work. It is not remarkable that America should 
make locomotives for Russia, the United States having 
enjoyed the benefits of Russian patronage since Messrs. 
Winans first ni the Muscovites with engines which 
it is said were bought by weight. If the operations of 
American engineers were confined to Russia we should 
have little reason to complain ; but they are not, and it 
is an unpleasant fact that American locomotive builders 
command markets in which we ought to be able to com- 
pete successfully with them. The United States’ loco- 
motive carries all before it both in Canada and South 
America. Firms like Messrs. Baird have a large export 
trade, while English houses scarcely build an engine for 
use out of Great Britain ; a few for our colonies ‘and for 
India constituting almost the only exceptions. This 
ought not to be. There is no good or sufficient reason 
why English houses should not have a share of the orders 
for locomotives constantly placed with American firms, 
The only reason, indeed, why we do not get them is to be 
sought for in the fact that E nglish builders will not go out 
of their way to comply with the requirements of foreigners, 
and that American builders will. Let us consider this 
proposition more closely eye ‘ 

The English locomotive engine is the best machine of 
the kind in the world, if we consider only its material 
and its workmanship. Given a road as perfect as the 
engine in workmanship and material, and nothing better 
than the combination can be desired. But without the 
good road, and in the absence of special conditions of 
trattic, the English locomotive is not the best. The 
modern express four coupled engine on six wheels, for 
example, is quite unsuitable for any but straight and 
sound roads. Attempts have been made over and over 
again to use abroad engines built on English designs, 
with rigid frames and a rigid wheel base, and they hav e 
invariab ly failed. A notable example is supplied by 
Canada. It is not too much to say that traffic could not 
have been carried on with any chance of commercial 
success in that country with English engines. They were 
tried, and they failed. An exhaustive report on one 

cause of their failure will be found in Toe ENGINEER 
for April 13th, 1877, so we need not go deeply 
into the subject here. Briefly stated, English engines 
are altogether too rigid to traverse with safety roads so 
bad and uneven as those which are to be found extending 
over immense tracts of country at the other side of the 

Atlantic, the imperfections in question being in a great 
measure the result of severe frosts. An American engine 
works like a basket as compared with an English engine. 
After it has seen a little hard service it often becomes to 
English eyes a very ramshackle affair, and when running 
it twists and wanders and wriggles at its work in a 
sufficiently curious fashion. But it will not run off 
track on which an English e: g 600 engine could not bp 
kept fora mile. It does not break down. It will make 
very long runs at comparatively high speed, and it is, 
despite appearances, in all respects a machine on which 
it is possible to rely. Add to this, that it costs much less 
to build, and that it can be sold much cheaper than an 
English locomotive, and it is easy to understand why 
our own builders cannot obtain foreign orders. 

If we turn to goods engines again, it will be found that 
the American freight locomotive is comparatively rough 
and ungainly in appearance, but that its capacity for work 
is enormous. In the United States goods trains are run 
at much lower speeds than they are in this country, and 
they are much longer and heavier. As many as ninety 
coa \ ¢ wagons are not unfrequently to be found in a single 
train, and eight or ten miles an hour is deemed a fair 
speed. We - at lying before us, while we write, a 
drawing of what is considered by many persons the best 
type of goods engine in the world. Anything more 
unlike an “English goods engine it would be difficult to 
imagine. Scores of these engines—known as the “ Con- 
solidation” class—have been built by Messrs. Baird. The 
engine has outside cylinders, 20in, diameter, and 24in. 
stroke. It is carried on ten wheels, eight of which, all 
coupled, are 4ft. in diameter. Three pairs of these 
are disposed between the cylinders and the fire box, 
while the axle of the fourth pair runs across below the 
leading end of an enormously long inclined grate. The 
fifth pair, 30in. in diameter, runs on a species of bogie or 

“track feeler,” just in front of the cylinders. The rear 
and second pairs of driving wheels have flanged tires 
Shin. wide, I. the front and main pairs have smooth 
tires Gin. broad. The truck has a swing bolster and 
radius bar, equalised with the leading driving wheels. 
The total wheel base is 21ft. 10in., but the rigid wheel 
base, that is to say, the distance between the trailing 
and second pair of drivers, is only 9ft. 10in. long. This 
engine w ae’ in working order, a little under 43 tons, of 
which nearly : 39 tons are carried on the drivers, and 4 tons 
on the bogie. The weight on the drivers is very evenly 
distributed, and is less than 5 tons on any wheel. It would 
be very difficult, we think, to design an engine better able 
to accommodate itself to a bad road, and more suitable 
for the exercise of a great tractive force. The only loco- 
motive ever seen in this country fit to compete with it in 
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these respects being the Fairlie engine. “Consolidation ” 
engines are guaranteed by their builders to haul 2000 tons 
gross on alevel or 285 tons up an incline of Lin 53,and while 
they will traverse curves of six chains radius with perfect 
ease, they have actually taken a gross load, independent 
of the engine, of 268 tons up an incline of 1 in 454 with 
apressure of 120 ]b., the speed being seven and a-half 
miles per hour. This engine is not a pretty engine. 
Regarded from an wsthetic point of view, it is a failure. 
There is a great deal about the way work is put together | 
in it which will not satisfy English eyes ; but those who 
have enormous quantities of coal to transport care for 
none of these things, and as they find in the “ Consolida- 
tion” type, cheap and serviceable engines, it is not | 
remarkable that they buy them, and entirely neglect goods 
engines of the type used on our lines, with six coupled 
5ft. wheels, and a rigid base 14ft. or 15ft. long. 

Now, we would not have either our English or Ameri- 
can readers run away with the idea that we are dis- 
paraging English and exalting American practice. We | 
cite Messrs. Baird’s engine only to illustrate our argu- | 
ment. An English first-class locomotive is as superior in a | 
hundred respects to an American engine such as we have | 
just described as a chronometer is to a lever watch. But 
does it follow that as we cannot sell chronometers because | 
they are too dear, and are quite unfitted for rough work, 
we are not to make and sell cheap and durable lever | 
watches which will stand a great deal of hard usage, and | 
are precisely suited to the requirements of those who buy 
them? On the contrary, we wouldurge on English firms the 
expediency of beating America on her own ground, and 
building “ Consolidation ” or any other engines that—we 
use the words in their best sense —will sell. Slight 
modifications might easily be introduced on American | 
practice, which would tend to improve the engine ; but 
care must be taken not to reject cheap methods of 
putting work together, or cheap materials, because such 
things do not run with English ideas of mechanical fit- 
ness. If, for example, a purchaser refuses to pay for a 
copper fire-box, why not give him one of Lowmoor or 
Bowling iron ? If he is satisfied with cast iron wheels, why | 
insist that he must have wrought iron wheels? Our 
readers may rest assured that it is quite possible to build 
as good—and even cheaper—locomotives in this country 
as can be turned out in the States; but to do this we 
must abandon certain insular prejudices in favour of 
first-class work, and content ourselves with something 
not less excellent in its way, but different in its way from 
that to which they are accustomed. 

In point of fact, so long as engines can be had for | 
moderate prices, which will do what is required of them, | 
cost little for repairs, and keep on a bad track, the | 
railway companies of such countries as America or 
Russia care for little else. To bring this truth home to 
our readers, we can give two illustrations. On several 
of the United States railways the practice of cleaning 
engines, or “ wiping them down,” as it is called on the 
other side of the Atlantic, is being abandoned to save 
money. What would an English locomotive superin- 
tendent say if he was told by his directors that he could 
have in future no engine cleaners! That he might paint 
as much of his engine as he could, and that for the rest 
it might go dirty? It is fair to say that this policy has 
met with some opposition in America, but that it has 
been proposed, ad even actually put in practice, shows 
how out of place English mechanical refinements would 
be in engines intended to compete with those built at 
the other side of the Atlantic. Our second illustration 
is supplied by the small importance attached to the 
economy of fuel, the consumption of coal on most of 
the American railways being so extravagant, that it would 
not be tolerated for a month on our English rail- 
roads. Mr. Frank Thompson, General Manager of the 
Pennsylvania Railway Company, has recently introduced 
the premium system to cut down coal bills, and our 
readers will hold that it was time some step of the kind 
was taken, when we say that the average consumption 
ver train mile on the united railroads of New Jersey in 
January, 1876, was as much as 51°3 Ib. of coal, the average 
train consisting of 45 cars weighing probably about 
80 tons. In July of the same year the consumption was 
47°5 lb. of coal, the trains consisting of 5°4 cars weighing 
about 96 tons. The coal burned per goods train mile in 
the same month reached 85°47 lb. and 57°2 lb., the trains 
consisting of 23°1 and 24°1 cars. This, be it remembered, 
is since the premium system was introduced. In 1875 
goods engines hauling 20 cars burned as much as 94 lb. 
of coal per mile, and passenger engines with 4'7 cars con- 
sumed 55°5 Ib. of ial per mile, or very nearly twice as 
much as suffices the North British Railway Company for 
working the exceptionally heavy road between Edinburgh 
and Carlisle. 





_— 
OUR COAL PRODUCTION, 


Ar the present time, the question of the output of 
coal in the United Kingdom is of considerable interest, 
partly by reason of the fact that it is well-known that 
few of the coalowners .are carrying on their business 
with any adequate degree of profit, and in part owing 
to the fact that at the present time the capital sunk in 
the undertakings is of such vast amount, that it pro- 
bably amounts to more than that devoted to any other 
single class of undertakings in the United Kingdom. Every- 
body knows how largely colliery enterprise was developed 
by the panic period of 1871-73, but it is not generally 
known to what extent this was proceeded with. During the 
haleyon years just alluded to, dd its which had been for- 
saken for may years were re-opened, workings were extended 
in a double and triple degree, and new shafts were sunk in 
localities of the most likely as well as of the most unlikely 
character. Taking each of cur coal-fields in their order, from 
north to south, we find that between 1871 and 1875, 118 new 
collieries were opened out in East Scotland, 28 in West Scot- 
land, 6 in North Durham and Northumberland, 12 in 
Cumberland, 37 in South Durham, 8 in Cheshire, 113 
in East and North Lancashire, 31 in West Lancashire, 100 
in Yorkshire, 125 in Derbyshire, 19 in Nottinghamshire, 
13 in Warwickshire, 13 in Leicestershire, 135 in South 
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Staffordshire and Worcestershire, 153 in North Staffordshire, 
5 in Shropshire, 24 in Gloucestershire, 7 in Somersetshire, 17 
in Monmouthshire, 116 in South Wales, 45 in North Wales, 
and 23 in Ireland. Thus at the close of the year 1871 there 
were 2385 pits of this class in the United Kingdom, whereas 
by the end of 1875 the number had been increased to 3933, or 
an augmentation of 1048 in four years. At the present time 
the number of collieries in each of the above districts is as 
under :—Kast Scotland, 324; West Scotland, 232; North 


| Durham and Northumberland, 170; Cumberland, 39; South 


Durham, 177; Cheshire, 37; East and North Lancashire, 400; 
West Lancashire, 188; Yorkshire, 523; Derbyshire, 255; 
Nottinghamshire, 46; Warwickshire, 31; Leicestershire, 25; 


| South Staffordshire and Worcestershire, 442; North Stafford- 


shire, 257; Shropshire, 64; Gloucestershire, 90; Somerset- 


| shire, 40; Monmouthshire, 91; South Wales, 415; North 


Wales, 124; and Ireland, 53. In the year 1871 the total 


wr0- 
| duction of 2385 coal pits was 117,352,028 tons, which total had 
| been augmented by 14,515,077 tons by the close of 1875, by 
| the opening out of the 1048 new collieries. 


Some of these 
new pits cost as much as £100,000, whilst others only cost 
£1000, so that even taking the average as low as £20,000, the 
extra capital thus invested in the coal trade would amount to 
over £20,000,000 sterling. 


STEAM ON TRAMWAYS. 

THE question of the employment or non-employment of 
steam or other mechanical power on the tramway lines of our 
large towns is still an open one, and is not unlikely to remain 
unsettled for some time to come. That horses will ultimately 
be replaced by some mechanical motive power, however, 
we have not the slightest doubt, the matter being simply a 
question of time. Tramways themselves experienced great 


| opposition when they were first introduced into this country 


by the enterprising George Francis Train, but they are now 
almost in universal use, and are by common consent amongst 
the greatest of our modern conveniences. It is, also, freely 
acknowledged that it is highly desirable that some new 
mode of moving the cars should be adopted, yet we find in all 
directions that the opposition to a mechanical motor emanates 
not so much from the occupiers of shops or houses, as from those 
who are themselves the owners of horseflesh. The various 
experiments which have been made up to the present time in 
London, Sheffield, Glasgow, and mate Pan have all shown that 


| steam cars can be used ; but for various cogent reasons no proper 
| effort has, as yet, been made to secure Government sanction for 


their employment. These remarks have been suggested by the 
made in Leeds, with a capital steam 
essrs. Kitson and Co., of the Airedale 
Foundry, of that town. When tried some time ago, the 
engine did its work well, but was not perfect, owing to the 
fact that some water found its way into the ash pan. In the 
intervalthisdefecthas been remedied, and the engine drew acar 
—weighing two tons—with thirty-four passengers, several 
journeys along many of the leading throughfares without any 
noise worth mentioning. Neither steam nor smoke was 
emitted, so that the outside passengers were in no way 
annoyed. Some horses here and there, however, appeared 
startled and seemed disposed to take fright, but no accidents 
whatever occurred, and it would seem likely that the animals 
would very soon become accustomed to the innovation. It 
may be mentioned that the greatest incline on which the 
engine was run were 1 in 12, and another | in 19, with a sharp 
curve, but both were readily traversed. It is to be hoped 
that the Government will this session push forward the 
promised bill empowering the Board of Trade to grant licences 
for the use of steam on tramways. 


IRIDESCENT GLASS. 

Ir is, or ought to be well-known, that very old glass, 
especially if it has been buried, presents an iridescent sur- 
face, which is often exceedingly beautiful. Many attempts 
have been made to imitate this glass, but without success 
until recently. Within the last few months, however, large 
quantities of iridescent glass ware have been seen in London 
and other large cities. Some of this glass is admirable in 
form and charming in colour; much is neither one nor the 
other, the shape being inartistic and the colours feeble. But, 
good and bad, iridescent glass has attracted no small atten- 
tion, and although it does not precisely resemble old glass in 
its effects, it is at least certain that its inventor has sup- 
plied the world with something which may be looked at with 
seem The secret of production has been very closely 

ept, but it has leaked out at last; and although we are not in 
possession of all the details of manufacture, we can tell our 
readers as much as they may, perhaps, care to know. The 
process has been invented, or at least patented, by a M. 


Clémandot, and the main feature consists in the a »plication of within 
Thus water | author's method would have in it more of the semblance 


| of scientific exactness; but in reality we find that in the 


dilute acids to the glass under a high pressure. 
containing 15 per cent. of hydrochloric acid applied to the glass 
while the vessel is under a pressure of about 75 lb. to the 
square inch, brings out rainbow tints, and the effects can be 
varied by altering the conditions of working. The result is, 
no doubt, due to a certain carte eg of the glass, and it 
will be understood that the suitability of the glass for the pro- 
cess varies with its constituents. 





REVIEW. 


The Economic Theory of the Location of Railways: An 
analysis of the conditions which govern the judicious 
adjustment of gradients, curvature, and length of line 
to each other, and to the character and volume of traffic. 
By Artaur M. WeEtutNeToN, C.E. Published by 
The Railroad Gazette, Broadway, New York, 1877. 
THE first impression made upon opening this work is 
that it is one of profound ability, and that its generali- 
sations ought quite to mark an epoch in the science and 
art of laying down railways ; and this impression is en- 


« 


hanced by the style of the introductory chapter, written | 


in the most pronounced and characteristic style of trans- 
atlantic exaggeration, in which contemptous condemna- 
tion of nearly all preceding railways, as respects their 
“Location and Alignment,” are contrasted with the 
author’s thoughts of what his rigid and geometrical 
methods, if employed, might have done in avoiding the 
“botcheries” of these lines, and must do if adopted by the 
engineers of future railways. Here is the author’s criticism 
upon the railways of his country, in his own words :— 
“ Now the plain truth of the matter is, that as a natural 
consequence of this general negligence, all our railways 
are uneconomically located—most of them in respect to 
their general route and system of gradients, and all of 











| even of the cost of fuel. 


them in respect to the minor details of alignment. And 
in many cases these errors are er evident. A 
statement which is so apparently egotistical is made with 
reluctance, but as a result of the present investigation, 
the writer is profoundly impressed with the truth of the 
fact and its calamitous consequences. The probable ex- 
ceptions of which he has no knowledge are only sufticient 
to prove the rule, and he entertains no doubt whatever, 
that if the railways of the United States were to be re- 
built on the most judicious location their cost would not 
be more than about two-thirds as much (so far as affected 
by lines and grades, not including any economy from 
‘cheap and nasty construction’), and freight could then 
be moved over them for about half the present cost, if 
we grant the corollary of motive power well adjusted 
to the grade and conditions of traffic.” These bold asser- 
tions lead the reader to expect quite a revelation 
as to the new and unerring principles with which 
the author is about to endow him. And in this he 
will be disappointed. The author’s general method 
of treating his subject admits of no serious excep- 
tion being taken to it, but we fail to see that it 
is new. Were our earth as round and smooth as a 
billiard ball, the task of laying down, or in American 
phrase, of “locating” a railway, would be remarkably 
simple; we should simply have to draw a straight 
line in an arc of a great circle between every two 
points to be connected between the extremes. But 
nature does not admit of this. We encounter ob- 
stacles of various sorts, which must be either sur- 
mounted or have their flanks turned ; and these involve 
changes of condition, varying the resistances in excess 
of that which would appertain to the billiard ball line, 
the varying conditions of which it is the author's task to 
investigate. He considers these resistances in reference 
to the expenditure to be occasioned in the maintenance 
of working a railway under three heads—viz. : — (1) 
Distance or total length which may obviously be need- 
lessly wasted in arriving, over ground more or less uneven, 
at intersecting the various points intended to be reached 
between the assigned termini. (2) Amount and degree of 
curvature in changing the direction of the line from 
point to point of its course,.in order to flank or avoid 
obstacles of elevation or depression along its course. 
(3) Ascents or descents above the general level of 


the line, or mean level between its extremities. 
This, on ascending grades, amounts obviously to 


lifting the entire weight of the train through the total 
height of the ascent, but this lifting operation may 
be performed more or less rapidly, dependent upon the 
ruling grade chosen for the line, and this which in a rough 
way depends upon the natural teatures of the country to 
be passed over, modified to a small extent by the works of 
the line, such as cuttings, fillings, viaducts, &c., involves 
a multiplicity of considerations concerned with original 
outlay, economy in working, and in transit lines, 
The author’s, method of bringing these three conditions 
within the réach of arithmetic is simple; he assumes 
that every curve within certain limits of eccentricity or 
sharpness, and of given length, can be shown to 
be equivalent to a certain portion of straight line, 
either level or having such a gradient as appertains to 
the curve. The resistance of curvature is, therefore, equi- 
valent to increasing the distance between the termini of 
the line, and by analogous suppositions, he views so many 
feet of ascent or descent as equivalent to stretching out 
the straightor level line byacertain determinable distance. 
These three conditions, stated-in this apparently rigid 
and scientific manner, do not admitof much objection being 
taken to them, but when we come to look beneath the 
surface, and regard the details of construction and work- 
ing involved in all three, and in any alteration made in 
any one or all of them, we shall find that our simple 
theories resolve themselves into a maze of conditions and 
contingencies in which theory gives little or no help. And 
further examination shows that the basis upon which the 
author's results really depend is statistical, that is,they rest 
upon returns which he has received from several railways, 
chiefly in the United States, which he holds to be typical 
examples of judicious construction and working. There 
can be no doubt that were this statistic basis rigidly, or 
narrow assignable limits of error, correct, the 


end, whatever these statistics may show, the author 
makes a choice of some one or more which he deems 
most suitable by the exercise merely of his own judg- 
ment, which lead to figures widely differing from his 
returns. Thus, taking the relation between a curve and 
straight line, we have the following statement :—‘ On the 
construction of the Pennsylvania Railroad 1 deg. of cur- 
vature was estimated as the equivalent of 5ft. of distance, 
and 1056 deg. of curvature as equal to one mile. Mr. J. 
C. Trautwine (as quoted by Profesor Vose, “Manual 
for Railroad Engineers,” page 46, from which source the 
preceding fact was also aseertained) estimates 1 deg. of 
curvature as equal to 8'7ft. of distance ; but this is on 
the assumption that two-thirds of the annual operating 
expenses are in direct proportion to the motive power 
expended—a very excessive estimate, which is not true 
Professor Vose’s own figures 
(page 43) are equivalent to estimating that 1 deg. is equal 
to 3ft. at a speed of fifteen miles an hour, and only 2'1ft. 
at a speed of thirty miles an hour ; or only about a 
quarter of that quoted from Mr. Trautwine.” Here 
are discrepancies in the ratio of two to one, and 
these are not explained by saying that one of the 
constants gives results from other errors being involved, 
the magnitude of which is arbitrary. A closer examina- 
tion would show what wide possible errors are involved 
in such coefficients, the results beiig arrived at from 
average sharpness of curvature and average speed, «&e. ; 
but when our author comes to consider the effect of con- 
siderably greater occasional curve eccentricity, we find 
he comes very much back to what he so much derides as 
the old rule-of-thumb practice. On so complex a subject 
as the cost of laying and working curves, where so 
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many latantapentes variables, none of which can be 
very accurately determined, are involved, it seems to 
us that no constant, such as the author endeavours to 
arrive at, can have much reliability or certain appli- 
capability. Many circumstances connected with the 
maintenance of way and the working costs due to curva- 
ture, seem to have been neglected altogether. Thus the 
effects of ballotage, or the swaying of the train from one 
side to the other, and striking and for a certain length 
grinding along alternately upon the flanges of the outer 
and inner rails, is left maliony out of view, unless indeed 
it be held that the author's views as to the oblique action 
of bogie carriages against both inner and outer rails in 
going swiftly round curves, upon which the author has 
some remarks at page 209, may be considered as in some 
d including this. Now this ballotage upon European 
i, and with European types of carriages, is one 
formidable cause ef derangement of way and wear ; but 
who can arrive at any constant that shall represent its 
amount? The speed, the mode of construction of loco- 
motive, more or less favouring lateral swaying, even 
slight differences in the gauge of rails or wheels, or more 
or less inaccurate fitting of axle-bearing brasses and box 
or inattention to increasing looseness of these produce: 
by wear and tear, must all powerfully modify the results. 
We cannot spare space, even were it useful, to examine 
the whole of the author’s work section: by section, but as 
another instance corroborative of the small real 
value of the author's investigations, and the imposing 
array of tables and so forth by which they are 
illustrated and supported, we quote the following 
passage, the significance of which will not escape 
our readers :—“ The effect on the cost of maintenance of 
track is the most uncertain of all, and the writer knows 
of no observed facts bearing on the subject. It certainly 
increases in much greater ratio than the weight on the 
drivers, and as an estimate somewhere within gun-shot, 
we might assume that it is approximately in proportion 
to the square of the weight on the engine (:.c., weight 
on drivers).” Loose data these on which to found 
numerical results supposed to be rigid. The author 
declaims at great length, and with vehemence, upon the 
labour that has been expended upon the determination 
by the rigid methods of the mechanics of the exact pro- 
portions of the parts of bridge and other railway struc- 
tures, with a view to economy of cost as well as to safety, 
while the far more important subject of determining 
location and alignment in an cena rigid manner has 
been wholly neglected ; thus he says :—“ Engineers might 
never have discovered that bridge chords need not be of 
equal section throughout, and the loss would not have 
been particularly serious to any one—because it is met 
and paid for once for all. But suppose that a single 
important railway has gradients reduced at great expense 
to an average between those best adapted for its unequal 
traffic, as has been done on many railways. It is hardly 
too much to say that the annual loss from one suc 
blunder is enough to pay the interest on the cost of all 
the bridge chords of all the iron bridges in the United 
States. And yet the one art—although it is in great 
degree a matter of well-understood routine for ordinary 
structures—has a voluminous and increasing literature, 
while the literature of the other is, so far as the writer's 
knowledge extends, and with some inconsiderable excep- 
tions, an utter blank. The consequence is what might 
be expected. There is no branch of engineering in 
which there are so many utterly incompetent men who 
fancy themselves, and are generally thought to be, 
—_ expert, as in railway location.” But what is 

y the main cause of this difference, the significance 
of which seems wholly to have escaped the author? The 
mechanical conditions as to stability and cost of railway 
bridges, as of all structures, present definite data, and 
are capable of rigid and complete solution by the mathe- 
matician, while railway location and alignment we hold 
to be incapable of any such determination. The common 
sense of technical men generally decides but with little 
error what are and what are not the subjects to which 
rigid geometrical or arithmetical processes can be usefully 
applied; hence it is, as we conceive, that the literature of 
rigid methods of location and alignment is, as the author 
says, a blank. Does not the very fact convince the 
judgment of the small utility of trying to make that 
truly scientific which is, and probably by its nature must 
always remain, mainly empirical, and only capable of 
deriving a castial and imperfect aid from science? Doubt- 
less there are plenty of stupid and ignorant men who, in 
one way or other, have become layers out of railway lines, 
and who have blundered, as such men must; but there 
are also men who, by possessing a keenly observant eye 
for country and an intellectual gasp of the main con- 
ditions required, may be trusted to lay out a line of 
railway, much in the same way and with the same chances 
of good success as belong to the competent general in the 
field, whose tactical movements are guided mainly by 
his knowledge of the country derived from the eye; or of 
the fox-hunter, who can head the field in a country which 
he well knows, but finds himself amongst the ruck in one 
to which he is a stranger. 

Whilst we have not been able to bestow unqualified 
ae on this work, we are far from considering it as 
absolutely useless, or as a mere display of charlatanism. 
It is, no doubt, an honest attempt to give greater exact- 
ness and scientific method to a subject which we believe 
can never become really a science ; still the instructed 
railway student or engineer will, we think, find the 
perusal of Mr. Wellington’s work as stimulating his 
thoughts, and remodelling perhaps some of the old jog- 
trot methods which he has long pursued and deemed all 
sufficient. The work now compiled into a volume 
originally consisted in several papers or communications 
published in the American Railway Gazette, and the 
same small seems to have been adopted in the 
volume, which does not help in its pe . There is, 
however, a copious alphabetical index, which would have 
been of greater reference value had the paragraphs been 
numbered throughout, 





THE SOPER RIFLE. 


Ir is without doubt an unfortunate thing, in one respect, 
for Governments and nations, that the faculty of invention 
and the application of mechanical ingenuity to matters of | 
warfare should be so constantly productive of improvements | in India, Though it is over eighty years since the celebrate 


that the most efficient Wweonpons of one month are often Bramah invented and largely applied the hydraulic press 
superseded in the next. Thus it may no sooner be decided | with rams having but comparatively short ranges, it is only a 
that certain forms or calibres of artillery shall be adopted for | short time since the old methods of packing cotton and jute 
certain work, or that the army shall be armed with an approved | by hand in India have been superseded by the much more 
it sige - . rapid and dense packing effected by the long stroke press, 
weapon, than a new piece of ordnance or of armour gives | * paged f eee : 

; : : . | operated by water under very great pressure. The first 
other nations an opportunity of securing artillery better than | hydraulic presses that were used in India were, we believe, 
our own, or of providing their men with a rifle that will beat | fitted with a single ram of about Sin. in diameter. After this 
that recently adopted, either because it can be fired quicker, 


| Messrs. Fawcett, Preston, and Company, the makers of the 
is more reliable or more durable. Thus Governments and | presses we now illustrate, sent one to Bombay with a ]4in. ram, 
peoples are troubled, the one to arrive at decisions which | Both these were actuated by pumps which were too small to 
shall have more than temporary force, and the other to pay | give a much greater speed to the ram than was characteristic of 
the nation’s bills for obsolete and new weapons. In older | 


hydraulic presses generally. The advantage attending their 
days when invention was less active, it was possible to make 


use in place of the hand-worked screw and lever presses was 
experiments and decide upon a certain weapon with the assur- | therefore not very great, the time occupied in the ascent of 
ance that that decision would probably hold good for many | the ram being several minutes, so that only four or five bales 
years. The whole army could thus be uniformly armed ; but | could be pressed per hour. In 1857, Messrs. Nasmyth, Wilson, 
in our days, when an army may no sooner be provided than its | and Co, sent out a press with two I lin, rams, having a range of 
newest weapon is shown to be not so good as something newer, | !2ft. Five other ee were sent out, when it was forzd 
it becomes us to consider whether it would not be wisdom | that these rams could be raised in less than two minutes, the 
never wholly to discard the last introduction in arms, or | five being worked by two pairs of engines. These engines 
wholly in times of certain peace to adopt the newest, for by | worked two sets of pumps, the plungers of one set being only 
the time war breaks out that newest may have become old | about one-fourth the size of the other. The engines, however, 
and inferior to one that it would be desirable to adopt had | being of the same power, the water could be delivered from 
not thearmy been stocked. With our numerous facilities for | the small pumps at a pressure fourfold that from the others, 
manufacture, a few thousand rifles could be provided in a few | but in one-fourth the quantity. Thus a quick speed was 
days, so that arrangements for supply should be so made that | obtained during the first part of the stroke of the press ram, by 
when supplies are needed there should be no necessity to con- | running both high and low-pressure pumps at the same time. 
tinue to order the arm inferior to others with which the | When the resistance of the cotton to compression overcame 
authorities are thoroughly acquainted. | the power of the engine working the low-pressure or large 
Modern warfare, as now seen in the East, more than ever | plunger pumps, the engine of course became stationary, and 
demands that the simplest, safest, and quickest rifle should be | the other — and small pumps finished the bale at the 
placed in the men’s hands. Without any doubt the most | slower speed. From this time the use of high speed 
telling victories by the Turks have been greatly due to the | hydraulic presses gradually rose in the favour of the baling 
fact that the men were armed with the Martim rifle adopted by | merchants, and in 1862 the same firm sent out a press having 
our own Government. Since the decision, however, to adopt | three Yin. rams, the object of which was to dispense with the 
that rifle, the now well-known rifle of Mr. Soper has been | engines working the low-pressure pumps. The water from 
brought out, and the older rifle, though good, has been | the pumps was admitted at first, while the cotton was loose 
eclipsed in respect of rapidity of tire and safety to the | and compression easy, into the centre cylinder only, the outer 
operator, by the new competitor. As some slight improvements | rams ‘rising with the follower and central ram. The two 
have been made in this rifle since its appearance a few years | outside cylinders as their rams rose were filled with water by 
ago, and since the time when its performance attracted | gravity froma supply tank. When the resistance to com- 
so much attention, we give on page 35 illustrations of its | pression balanced the pressure under the central ram, the 
mechanism. Referring to these, A is the barrel; B, the | water from the pumps was admitted to the outer rams and 
stock; C, the breech shoe; D, the breech block; E, the | the compression of the bale completed by the three rams 
lock box; F, the cock; G, the mainspring; H, the swivel; together. This was an ingenious arrangement, however 
I, the main trigger; K, the striker; L, the bolt; M, | familiarity with it may have partly concealed the fact. 
the extracting lever; N, the extracting slide; O, the connect- The Watson press, which we illustrate, was afterwards 
ing rod; P, the tumbler; R, the lever; 8, the breech trigger; made, and numbers of them have since been sent out and are 
T, the trigger spring; U, the side screw; V, the breech screw; | largely used in India. These were also compound presses in 
W, the breech block pin; X, the nipple; Y, the trigger pin; | that they were fitted with fast working rams of smaller 
Z, the side plate. diameter for effecting the packing to a certain degree of density 
The chief features of the rifle are that the breech block D is | from the loose state, and slower moving rams of larger 
mounted on a pin W on the right side, so that the block | diameter by which the presen was completed under the 
moves upwards and towards the right, as in the Snider rifle, | greater pressure. Most of these presses have been made with 
when open. The breech block is provided with a strong bolt, | @ box 15ft. Gin. in length and 4ft. wide, and with two bottom 
L, which passes through its centre, and engages with a stud | or preparing rams of 64in. diameter, and two for finishing of 
on the upper end of the connecting rod or link O, through | 16in. diameter, Four such presses are worked by an engine 
which the breech block is operated by the lever R, so that | With 20in. cylinder, and 3ft. stroke, driving eighteen pumps, 
when the block is closed rsh a for firing, the end of the bolt | ten for working the lower rams—five being 2in. and five 24in. 
is forced out of the block into a recess in the breech shoe. 
The connecting link O as well as pressing against the bottom 


WATSON’S castes oe eemamgued COTTON 


Tur large cotton presses which we illustrate on another 
page have been designed by the inventor to meet the require- 
ments indicated by long practice in cotton and jute packing 











in diameter—and eight for the upper rams, 2in. diameter, and 
all of Gin. stroke. The great advantage secured by Watson’s 


of the breech block, passes into a slot in the latter and so| press is in the saving of time effected by the particular 
controls it and the transverse sliding motion of the bolt L| arrangement of the two pairs of rams and grids, y which 
which passes the striker K by means of a slot. This| one bale is being finished by the top ram while the box is 


being again filled and the preliminary pressing effected by the 
lower rams. This will be seen by the following description 
of the mode of working. 

Let it be supposed that the press is empty. The top doors 
A are shut, and consequently the grid B thrown out, the 
filling doors CC are opened, and the box filled. The lower 
rams then ascend until the lower follower is in position for the 
grid B to be thrown in below the bale. At this point, the 
stop-bolt D, by a simple arrangement, withdraws the lock- 
bolt at the doors A; these doors fly open and give the signal 
to put in the grid, an operation occupying about three seconds, 
As soon as the grid is in position, the lower rams are lowered 
to the bottom of the box, when the cloth is put in through the 
doors E. The box is then filled again, ad pos the same time 
the bale already taken up is being pressed by the descent of 
the top rams, and being lashed (or hooped) at top. When 
the bale has been hooped, the top rams F F and the follower 
G are drawn back off the bale by the small ram H at the top of 
press. The bale is then tumbled out, and, the doors being shut, 
the lower rams ascend again with a fresh supply of cotton. 

Only one floor is required for operating the me that is for 
filling the box and hooping the bale—this floor being nearly ona 
level with the bottom of the filling doors. The bale undergoing 
the finishing pressure and hooping is 2ft. 6in. higher than the 
floor, a convenient height for lashing or hooping. All the space 
below that floor is thus available for warehouse purposes—this 
will be seen from the general arrangement illustrated on pase 39. 
Some idea may be formed of the rapidity with which baling may 
be effected with these presses, when it 1s stated that last season 
four of them turned out 1100 bales in a day of 15 hours, and 
four others turned out 1150, or 22 bales per press per hour, 
and we are informed that presses of this description are turn- 
ing out 20 bales per hour, with hoop iron 17 times round the 
bale. The consumption of coal per bale is 9 lb., or in value 
about 3d. This, it need hardly be said, is extremely economical, 
and is principally due to the arrangement described, by which 
the box is ready for filling while the preceding bale is being 
finished. 

For working these presses Mr. Watson uses short-stroke in 
preference to long-stroke pumps, as he has been enabled to 
run these through a season of four or five months, working 
often night and day, without frequent or serious stoppages. 
Objection is made to the direct-acting long-stroke pumps on 
account of their speed of from 250ft. to 350ft. per minute, and 
of the still greater speed at which the water is forced between 
the valve seat and face. At such high speeds, water is found 
to cut and groove these faces and the pump-plunger to such 
an extent, that it becomes impossible to maintain the neces- 
sary pressure iu the press when finishing the bale, and owing 
to the grooving of the plunger, leakage not only takes place, 
but the packing has to be so tightened that a t deal of 
engine power and fuel are lost. By adopting a low speed of 


arrangement prevents the possibility of the block being 
forced open at the moment of firing, as the mechanism 
of the lock and breech action is so arranged that the rifle 
cannot be fired unless the bolt and breech are home in their 
place. The great advantage of this system of mechanism is 
that the breech block is made to act as a self-acting valve, the 
pressure from the charge forcing the breech block so closely 
against the breech shoe that it 1s impossible for any gas that 
may have escaped from a bad cartridge to get out in a rearward 
direction, or towards the firer’s face; but it must at all times 
escape at the front joint of the breech block, and in an upward 
direction. The lock is in principle identical with the Snider 
lock, except that it is mounted in the centre of the rifle, so 
that it delivers its blow on the striker directly in line with 
the axis of the barrel. The mainspring, swivel, tumbler, and 
trigger action being similar to those in the Snider, the pull off 
of the trigger is equally reliable. The extracting slide is so 
arranged that about four times the pressure put on the lever 
R is brought to bear upon the cartridge, so that, by the rapid 
motion imparted, the case is thrown out of the rifle directly 
towards the rear. The breech block, lock, and extracting 
action are all operated by the lever R on the right side of the 
rifle, so that, when it is in the ordinary position for firing, the 
lever will be between the thumb and forefinger of the right 
hand, being the most convenient position for immediate action 
when rapidity of firing is required. With this lever the 
breech can be operated without interfering with the lock, or, 
for purposes of instruction, the lock can be used without the 
breech, as an ordinary snapcap can be affixed to the nipple. 
An important point gained by the arrangement of the lever R, 
is that the direction of fire and the range, when once found, 
need not be lost in reloading, so that a soldier, resting his rifle 
on earthworks, or lying down, when once he has got the range, 
can continue firing with effect, though the object of his fire 
may be occasionally hidden from view by clouds of smoke. 

Of the points which recommend this rifle in preference to 
all others yet produced, we will not say anything more here, 
but we may, with reference to its performance, mention one 
fact, which shows that in accuracy of fire it is also excellent. 
At the trials which took place at Wimbledon in 1872, on 
one occasion when it was fired in the presence of Government 
officials, out of forty-three shots fired in one minute at a target 
6ft. by 4ft., forty-two of the bullets actually struck the target. 
The distance was 200 yards. The conditions of the competi- 
tion were that squads of four men should fire at the same 
time, but at separate targets, each man to stand at the ‘order 
arms” with his cartridges in the pouch supplied to him, and 
to commence firing by the word o pocaettass. continuing until 
the expiration of three minutes. 338 shots were fired by the 
squad using the Soper, being a little over eighty-four shots 
per man. Of 338 shots, 306 were hits, and with these 770 
— were scored. The highest score ever registered at 

imbledon with any other rifle under similar conditions 
only reached 184, the points scored being 382, or less than 
half the Soper score. 


pump, with small plungers and large valves, most of these diffi- 
culties have been overcome and the objections to short-stroke 
pumps removed. The aversion from the use of multiple short- 
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stroke pumps on account of the number of valves employed 
being increased by the number of pumps, has moreover lost 
its force by the facility of meals? 4 of these valves and sub- 
stituting i in good order, which has been secured by the 
arrangement illustrated below. 


; 





age 





It will be seen that the valve boxes are made separately 
from the pump body, and the parts are so constructed that by 
having a few duplicate valves and boxes, a set in proper 
repair may be put into a pump ina few minutes ; and as all the 
pumps are under control this may be effected without ever 
stopping the engine. To work a set of four Watson’s presses, 
each with two 64in. preparing rams and two 22in. finishing 
rams, a set of twenty pumps is employed, ten of which are 
2in, in diameter, and on one side of the pump driving shaft, 
for the finishing rams. All these are provided with 


regulators by which the engineer in charge can stop them | 
from throwing water at any pressure or part of the stroke of | 


the press rams he may think best adap’ 
mical working of the press. They pos 
thus: up to 25 cwt. all at work, 28 cwt. stop three pumps, 
then at 35 ewt. three pumps, finishing with remaining four or 
any other like arrangement. The ten pumps on opposite sides 


of the shafts work the bottom or preparing rams, and are of 2in., | 


2hin., and 3in., worked with regulators as already described. 


This plan of making pumps for this purpose is new, though | 


pumps have long been made with separate valve boxes. It 
secures great economy of time and facility of repair, and 
we are informed that a set of three pumps and presses ran for 
three months night and day with only a ten-minute stoppage 
each morning to oil crank pin and put in freshly done up 
seats and v:lves. ‘he high and low-pressure and discharge 
pipe are marked respectively A B and C D. 

The diagram which we give, illustrating the increase of 
pressure brought to bear upon a cotton bale from the com- 
mencement to the completion of the baling operation, is of 
some interest, and shows the necessity for small, quick rams to 
perform the preliminary pressing if economy is to be secured. 
The lower part of the diagram in full lines gives the pressure 
upon the bale from the lower rams, and the upper full line 
diagram shows the pressure during the finishing under the big 
rams. The part of the diagram in dotted lines indicates the 
upper diagram inverted upon the lower one, so that it shows 
the continuous form it would take if the whole pressing was 
done by the lower rams. It will be particularly noticed that the 
pressure required is really small and almost constant for two- 
thirds of the stroke of the lower rams. The diagram is self- 
explanatory with reference to the remaining information to be 
yathered from it. We have omitted to notice the security gained 
hy the use of the very small diameter of the long-stroke cylinders, 
and the short length of short-stroke cylinders. They are 


made of steel, and their forms enable the production of | 


cylinders of maximum a Cast iron cylinders, which 
are, when first put into work, fully competent to withstand 
the strains brought to bear upon them, are found to gradually 


lose their strength, so that their fracture is only a question of | 
The enormous pressure is apparently sutlicient to | 


time. 
destroy the coherence of the inner portion of the metal until, 
by the destruction of the resistance of film after film 
interiorly, the outer portion remaining more or less intact is 
insufficient to prevent bursting. 








THE UNITED STATES IRON TRADE IN 1877. 


Tue year 1877 has seen an increased demand for our iron and 
steel products, as compared with 1876, neutralised, however, so 
far as producers were concerned, by a very marked decrease in 
prices—a result which not only prevented an increase in the 
wages paid to labour, but in some instances compelled still 
further reductions. If we were asked the question : as 1877 a 
moderately prosperous year for the American iron trade? we 
would answer that it was not. Prices were too low to be 

wofitable; with many producers a new dollar was not obtained 
i an old one. More than one-half of the furnaces and many of 
the rolling mills were idle the whole year. Failures and suspen- 
sions were frequent, and other failures and suspensions are yet to 
come. The year has been more prolific of financial disaster to 
the American iron trade than any previous year since the panic. 
But if we were asked: Was 1877 a favourable year for the con- 
sumers of American iron? our answer would be that it was the 
most favourable year for them in our whole history. Prices were 
at last ‘at the bottom.” Hence the increased consumption. The 
following table, which we have compiled from the remarkably 
accurate reports of Thomas Hobson, the Philadelphia corre- 
spondent of the New York Jron Age, shows the average range of 
prices of four leading iron and steel products during the year :— 











Pig iron in | Refined bar, | Ordinary 
Months. | Phila. in Phila- pry nag iron rails at 

, delphia, delphia. ‘| works 

| Dols. c. Dols. c. Dols. c. Dols. c. 

January 20 75 48 72 4900 | 34 50 
February 20 00 47 60 49 00 | 33 75 
March... 20 00 47 04 4900 | 33 00 
April 19 50 44 80 4900 | 33. 00 
May 19 00 44 80 47 25 33.00 
June 18 75 44 80 46 50 | 33. 00 
duly 18 25 44 80 4525 | 33 00 
August. 18 00 44 380 4475 | 32 75 
September .. 18 25 44 80 44 00 81 00 
October ‘ 18 50 44 80 4225 | 30 50 
November .. 18 00 44 80 4050 | 31 00 
December .. 18 00 44 80 4050 | 3200 
Average 1892 | 45 55 82 54 


45 58 





The figures above given show a steady decline in the price of 
pig iron from 20°75 dols. in January to 18 dols. in August, when 
the decline may be said to have been permanently arrested, as 
prices have since remained practically stationary, with a harden- 
ing tendency. Inbar iron the price has fallen from 48°72 dols, 


for the most econo- | 
stopped, for instance, | 


for best refined in January to 44°80 for the same quality in 
December. Steel rails have fallen from 49 dols. at the works 
in January to 40°50 dols. in December. Iron rails of ordi- 
nary quality have fallen from 34°50 dols. in January to 32 dols. 
in December. All these are the lowest prices ever quoted in this 
| country, if we except the price of pig iron in colonial days. In 
| later days, prior to 1877, the lowest average yearly price of No. 1 
anthracite foundry pig iron was in 1861, the first year of the war, 
when it was 20°25 dols., the lowest average monthly price touched 
during the year being 18°624 dols. in October. The lowest 
monthly average price in 1877 was in August, November, and 
Tocemte, when it was 18 dols.; the average for the year was 
18°92 dols. Charcoal pig iron has never been so low as anthra- 
cite. Previous to the present era of low prices, the lowest 
point touched in Oe pies of best refined bar iron was 52°50 dols. 
| per gross ton from March to July, 1852; and the lowest average 
reached in any year was 54°66 dols. in 1851. In April, 1877, best 
refined bar iron fell to 44°80 dols. a ton, and at this price it 
remained to the close of the year. The average price for the 
year was 45°55 dols. Steel rails were first made on order in this 
country in 1867, and in January, 1868, they were sold at 
165 dols. In December, 1877, contracts for steel rails were made 
| at 40 dols., and the average price for the month was only 
| 40°50 dols. The average price for the year was 45°58 dols. 
Previous to the present period of low prices, the lowest point 
touched in the price of iron rails was 36°50 dols. a ton in 
November and December, 1861, and in January and February, 
1862; and the lowest average reached in any year was 41°75 dols. 
| in 1862. In October, 1877, iron rails fell to 30°50 dols., and the 
average price for the year was 32°54 dols. 

The foregoing comparisons exhibit the depressed condition of 
the American iron trade at the close of 1877 in a light that requires 
little comment. ‘The low wages, the small profits or no profits at 
all, the bankruptcies, the pinching, the anxiety, and the weariness 
of spirit which have accompanied the great fall in prices can 
| easily be surmised. The closing year has been one of extreme 
discouragement to American ironmasters and their workmen. It 
expires with an advance in the price of coal, which will still 
further complicate the question of the prices of iron, and with 
a threatened reduction of duties by Congress. Protective duties 
| constitute the ‘ one little ewe lamb ” of Scripture that is yet left 
to the American iron manufacturer and his workmen, and even 
this is coveted by men who have no sympathy with American 
Nothing else is left to them. The 
country has been furnished with cheap iron and steel, but at the 
| sacrifice often of the very capital invested in their manufacture, 
and at rates of compensation for labour that cannot for a moment 
be justified, except upon the plea of absolute necessity. 

We have referred to the consumption of iron in 1877 as having 
been larger than in 1876. This increase, we believe, applies to 
| all branches of the trade, excepting perhaps iron rails, and 
including all steel products. Of the fact that there really was an 
increased consumption there can be no doubt, but how great was 
the increase we shall not know until our returns of production 
for the year are received. It seems certain that the conversion 
into marketable products of old rails and scrap iron was greater 
in 1877 than in 1876. Fully as much pig iron was manufactured 
in 1877 as in 1876, and we think about ten per cent. more The 
product of 1876’ was 2,093,236 net tons. In 1875 the product was 
2,266,581 tons. The product of 1877 will closely approximate, 
| if it does not slightly exceed, that of 1875. The stocks of pig 
| iron on hand and unsold at the close of 1877 are less than similar 

stocks were a year ago. In the Lehigh Valley they are very 
| much less. All these facts and conjectures, which will be 
| sustained by the official figures, confirm the impression that 
| there was an increased consumption of iron in 1877 over 1876. 
| The production of Bessemer steel in 1877 was as great as the 
| product of 1876, which was 525,996 net tons of ingots and 412,461 
| tons of rails. The production of steel rails in 1877 will not vary 
| greatly from 450,000 net tons. The production of iron rails in 
| 1876 was 467,168 net tons, which was hardly equalled in 1877. 
| The imports and exports of iron and steel in 1877 corresponded 
| very closely to the imports and exports of 1876. ere has been 
| no change in the quantities or values of either imports or exports 
| that is worthy of special mention. Notwithstanding all that has 
| been said about an increase in our exports of manufactures, the 
aggregate of our exports of iron and steel, and of locomotives, 
machinery, car wheels, cutlery, and other iron and steel products 
did not materiaily increase in 1877 over 1876. It is a consolation, 
however, to know that our imports of iron and steel did not 
increase. 

What of the new year? We enter it with low stocks of all 
kinds of iron, for production has been restricted very closely to 
| the wants of consumers. We enter it with prices so low that 
| they can go no lower. Wages can go no lower. It is safe to 
| assume that consumption in 1878 will equal that of 1877. These 
conditions being certain or reasonably certain, business men in 
the iron trade, although not gifted with prophetic vision, might 
| foresee what the new year has in store for them, and make their 
plans accordingly, if our financial troubles were all settled, and 
if the threat had not been made to revise the tariff. These two 
disturbing elements render the immediate future uncertain. 
Prudent iron and steel manufacturers and prudent manufacturers 
of other products will go slow and keep near shore, and prudent 
working men will save their small earnings and give Congress 
distinctly to understand that a reduction of duties for the benefit 
of the manufacturing lords of Europe will meet with their prompt 
and decisive condemnation.—TZhe Bulletin, 
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| capital or American labour. 
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LiverPooL, ENGINEERING Soctety.—On Wednesday evening, 
the 16th inst., this society held its usual fortnightly meeting, at 
the Royal Institution. The President, Mr. Robinson Souttar, 
A.I.C.E., in the chair. The attention of the meeting was called 
by Mr. Graham Smith, past president, to a peculiar method of 
making the foundations of wooden pavements with sand in place 
of concrete. The sand is laid to a depth of Gin. on the surface of 
the ground, then rolled and rammed, and on this the blocks are 
laid, and wedges driven between them into the sand about 5in. or 
Gin. This system is largely employed in America, especially in 
New York and San Francisco, and is said to give every satisfac- 
| tion, so that we may hope Mr. Chas. Green’s—Gresham House, 
| K.C.—efforts to introduce it into this country will meet with a 
| favourable reception. Mr. Willfred S. Boult, member, then 
| read a paper on “Portland Cement Concrete.” After enume- 
j rating the advantages of employing concrete in the place of 
| brickwork or stone in certain positions, he said he considered a 
| primd facie case made out in its favour wherever there happened 
to be large spoil heaps of rock rubbish or considerable deposits of 
shingle or gravel. ‘or tide work, he considered concrete blocks 
| to have a decided advantage over its rivals, on account of the 
rapidity with which the blocks, when formed, can be set in place. 

‘rom his own experience, Mr. Boult said he had known of as 
many as forty-five 7-ton blocks being set in one tide, by one 
setting gang, with the aid of a steam jenny. He considered that 
in order to get good concrete, great care should be taken to have 
a proper gradation in the sizes of the stones and materials used 
as aggregates. When speaking of the strength of Portland 

t, he tioned that the specification of Mr. Deacon, 
borough engineer, required 800 lb., and that of Mr. Lyster, the 
dock engineer, 700 Ib. per 24 square inch testing section. The 
paper was well illustrated by numerous diagrams and photo- 
graphs of machinery employed in mixing concrete, and in con 
structing concrete works, which the author described in detail. 
After describing the construction of a concrete graving dock 
950ft. in length, with which he had been connected and the 
machinery employed, he concluded by giving many statistics of 
the actual cost of concrete work. From these we gather that 
the cost of labour in making concrete blocks in large quantities 
amounts to only 2s. 7d. per cubic yard. 

















THE YALE SASH FASTENER. 

In our issue of the 16th November a letter appeared from 
Mr. B. D. Knox, of Reading, in regard to the insecurity of 
the sash fasteners used in England. Our correspondent suggests 
away of making these fastenings more secure. We think the 
trouble is obviated in a simpler and more thorough manner by 
the burglar-proof sash fastener made by the Yale Lock Manu- 
facturing Company of Stamford, Connecticut, and illustrated 
below. ® this fastening the locking arm is firmly held in the locked 
position, so that it cannot be affected by the insertion of any thin 
piece of metal between the two sashes. To unlock the fastening it 
is necessary to press down on the small knob on the top with the 
forefinger, when the unlocking arm can be turned back with the 
thumb. In locking, it is only necessary to swing round the lock- 





ing arm to engage with the catch on the upper sash, the locking 
arm being automatically locked as soon as it engages with the 
catch. This fastening is simple in operation as well as construc- 
tion, as it can be operated either to the locked or unlocked posi- 
tion by one hand. 

The sash fastening, as described above, is one of the many 
——— in house trimmings which are widely and favour- 
ably known in America, and which will perhaps command equal 
favour in ee when we become 


tter acquainted with 
American hardware. 








LIQquEFACTION OF HyDROGEN.—M. Pictet succeeded in liquefyi 
hydrogen at Geneva, on the 11th inst., under a pressure - 650 
atmospheres and — 140 degrees of cold. The gas was solidified by 
evaporation. The jet had a steel blue colour. The solid 
hydrogen remained unchanged in the tube several minutes. M. 
Cailletet had previously effected this as well as the liquefaction 
of oxygen and air. 


VENTILATING CowLs.—The efficacy of various ventilating cowls 
is shortly to be the subject of experiments at the Royal 
Observatory, Kew, under the direction of a committee appointed 
by the Sanitary Institute of Great Britain. Preparations are being 
made for a thorough test, and we understand the experiments 
will be conducted in the presence of eminent scientific men. The 
result of this competition will be of great interest to engineers 
and architects, and doubtless of considerable value to the suc- 
cessful competitor.—The Sanitary Record. 

Cost or THE E.ecrric Licut.—It appears to be difficult to 
arrive at the cost of using the electric light, figures of estimate in 
different experiments varying considerably. In many manufac- 
turing establishments the cost of the power to drive a magneto- 
electric machine would scarcely be felt, as only 2-horse power or 
3-horse power, at the most, would be required. ‘The cost of the 
carbons is said to be less than five cents per hour per lamp on 
the Jablockof plan; another estimate is about twice as much, 
but perhaps refers to two lamps instead of one. An electric 
light which does not, according to accounts, appear to be con- 
structed on the Jablock off plan, tested in practical service at La 
Chapelle, France, costs, including motive power for the machine, 
about twelve cents per lamp per hour, Machines capable of 
running three lamps, cost less than 500 dols., and perhaps that 
sum could be made to cover all the first outlay. The wear and 
tear of the machine is not estimated. A careful study of the 
figures thus far furnished, leads to the belief that light can be 
furnished by electricity, in France, at about two-fifths the cost 
of gas; and as the price of gas in most American cities exceeds 
the price in Europe, it seems probable that a similar estimate of 
the comparative cost of electric illumination for this country 
would fairly apply.—New York Tribune. 


Crviz AND MECHANICAL Enetneers’ Socrety.—On Thursday 
evening last a paper ‘‘On House Drainage” was read by Mr. 
H. T. Munday, A.I.C.E., before the Civil and Mechanical 
Engineers’ — at 7, Westminster-chambers, Mr. H. V. F. 
Valpy, the president, in the chair. The author descri the 
present defective system which existed in nearly every house, 
and showed how, both in execution and design, the principles « f 
sanitary science are habitually ignored. Descriptions were given 
of several different methods of house drainage, either patented 
or carried out by those who have made this subject their special 
study. Some of these systems were illustrated by di s, and 
their merits and defects were poin out. Ezpecial reference 
was made to the plans adopted by Messrs. Osborne Reynold:, 
Buchan, Banner, and Rogers Field. In the opinion of tle 
author, Mr. Field had been the most successful in dealing with 
the difficulties of the questions. Some of the principles which 
ought to underlie any methods of house drainage aiming at sat’s- 
factory results were expounded, and it was stated that althoush 
alterations to old houses might be costly, the money spent fcr 
this object could not be considered as wasted by householdeis 
who had any regard for cleanliness and health. Every one ownir g 
or leasing a house should examine its system of drainage car - 
fully, and in most cases they would be speedily convinced of the 
necessity for a radical alteration. An animated discussion ensue¢ 
in which Messrs. Eachus, Payne, Street, Burrell, Brewer, ard 
the president took part, and a unanimous vote of thanks for the 
— was passed to Mr. Munday. The meeting then adjourned 
till January 24th, when a paper will be read “On Chimney . 
Shafts,” by Mr. R. M. Bancroft. 

Free TRADE AND Protection.—We extract the following 
suggestive remarks on this subject from the circular of Messrs. 
Matheson and Grant, Walbrook :—‘“‘ Depression of trade brings 
to the surface innumerable explanations of the cause and sug- 
sestions for remedy. Conspicuous among the questions which 
Rave in this way lately occupied public attention are those of 
foreign competition and the modification of our free-trade policy. 
Unfortunately, in dull times, old arguments which in England 
were silenced long ago, can be re-introduced with considerable 
effect upon those manufacturers and workmen who can more 
easily perceive the vicissitudes of their own particular trades than 
the fallacy of the deductions they draw. The happy accident 
that, in England, the battle of free-trade was fought over the 
food-supply of the people, enlisted on that side the force of the 
popular will, and thus established earlier than would otherwise 
Ca been the case, those principles which have brought so much 
prosperity in their train, but which a minority neither small nor 
uninfluential now attempt to deci Fortunately, the leaders in 
both parties of the State are equally sound upon free-trade, and 
share with the best informed in the country the determination to 
resist those fallacious restrictions which hinder and check the 
commerce and prosperity of every country and colony where they 
are applied. Even if as a lever for obtaining reciprocity, England 


were to adopt the policy of rataliatory duties on those countries 
which are foolish enough to enhance by import duties the cost of 
— goods to their own people, the iron and engineering 
trades could hardly expect to share in any selfish benefits to be 
so obtained. Russia and the United States are for these trades 
the two great offenders, and to impose duties on the food imported 
from those countries would be obviously suicidal.” 
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THE PURCHASE DEPARTMENT OF THE NAVY. 

For the following account of the principles on which the 
Admiralty procure supplies of stores for the navy, which is likely 
to interest a large number of our readers, we are indebted to a 
circular recently issued by the Admiralty. 

The Contract Department of the Admiralty spends annually about 
£1,150,000 on provisions, clothing, &c.; £1,456,000 on naval stores ; 
£12,000 on coals for the Works Department; £55,000 on medicines, 
instruments, and hospital stores and provisions; £50,000 on 
transport stores; £2000 on Greenwich Hospital School ; total, 
£2,725,000. Some of the money thus spent is on account of other 
departments of Government, and is repaid to naval funds. The 
gross amounts, however, show the expenditure made by the 
buying department of the Admiralty. There are sold under its 
direction, for the benefit of the exchequer, old stores of the 
average value of £50,000. 

The objects which the Purchase Department, established in 
1869, was intended to achieve were mainly two :—(a) The con- 
centration of the buying and selling business of the Admiralty 
under one department, controlled by a direct parliamentary 
representative of the board, and constituted as essentially a 
commercial department. (6) The organisation of the buying 
business of the Admiralty —— such a basis as should win the 
confidence and co-operation of the business part of the community, 
and by so doing ensure excellence of quality in the goods, and 
the money saving calculated to arise from dealing with actual 
producers, upon trade terms. 

e first of these objects involved a modification of the 
departmental arrangements made by Sir James Graham in 1838, 
In that yearthe Navy Board and the Victualling Board gave 
place to the organisation which was pursued by successive 
Governments for thirty years. The organisation, so far as pur- 
chase and sale of stores was concerned, gave the duty of buying 
and selling to the officers who were to keep, and to distribute, 
the stores required by their respective departments. Thus the 
Storekeeper General of the Navy, the Comptroller of the 
Victualling, and the Medical Director General bought stores, 
and when, subsequently, the departments of the Director of 
Works and Director of Transports were established, the heads 
of those offices were also charged with buying duties for their 
services. 

On the foundation of the Purchase Department the buying 
and selling functions of the Storekeeper-General were transferred 
to the new department, and, in the course of the following year 
the same course was taken with regard to all the other buying 
departments, except that of the Director of Works. For that 
department coals alone were bought; other stores, ¢.g., timber, 
paints, and furniture, required for works in progress, or in being, 
remaining to be aeons by the Director of Works, an arrange- 
ment which still obtains. With this exception, the whole store 
buying and selling business of the Admiralty has been concen- 
trated in one department, of which the proceedings from day to 
day are submitted for the approval of the Parliamentary Secre- 
tary, and for the concurrence of the Lords of the Admiralty 
controlling the branch of service concerned in the purchase or 
sale. The attainment of the second object aimed at in the 
establishment of the Purchase Department has been a gradual 
work, attended with many difficulties. There were difficulties 
inherent in the purchase system as it stood ; there were others in 
the lack of commercial knowledge and experience among those 
who were called upon to organise, and work in, the new depart- 
ment ; and there were practical difficulties in London and at the 
yorts which presented themselves, not unnaturally, on the 
introduction of new methods, and of new administrative 
machinery. Yet the necessity for overcoming these difficulties 
was imperative if the new department was to be a working 
fact, or if it was to embody, even in an imperfect way, 
the principles on which it had been established. It was 
also imperative if the Admiralty business was to be brought into 
harmony with trade usages, and if the confidence and co-opera- 
tion of first-class makers and merchants were to be won. It is 
no exaggeration to say that till the last few years, except for 
certain specialities, the most desirable firms in the trade held 
aloof from Admiralty business. The chief deterrent to them was 
the want of accord between the manner in which the contracts 
were placed before them, and the manner in which agreements 
for similar kinds of goods were negotiated in the trade. There 
was also a want of confidence in the system under which the 
administration was carried on. In spite of much publicity given 
to the methods by which business is, and has been, carried on, 
and in spite of efforts in Parliament and the press to disabuse the 
public mind on this score, it has been found quite recently, both 
at Birmingham and in the clothing districts, that first-class houses 
still refrained from offering for the Admiralty business, because 
they supposed these drawbacks to exist. Much, however, has 
been done to induce good firms to come in. 

The introduction, in 1869, of the principle of arbitration, in 
cases where issues of fact could not be settled on reference to the 
central office, took away all pretence for supposing that vendors 
were left to the final decision of local officers, ‘‘ and its practical 
operation has been to remove the chief objection entertained by 
large manufacturers against tendering direct to the Admiralty.* 
It took away all right in people to talk about unfairness, caprice, 
or corruption, unless they were prepared to substantiate their 
statements, for the right of appeal to independent, outside 
opinions, gave them resort to a final tribunal of their own choosing. 
There have been twenty-four of these appeals during the last 
six years. In fifteen cases the decision was favourable to the 
Admiralty officers. Four decisions were adverse ; and five were 
compromises. The adoption of this safeguard to contractors has 
greatly increased the confidence of those firms who were already 
in business relations with the department ; and it has gone far to 
win over those many firms who have since established relations, 
but who formerly refrained. The request for arbitration is required 
to be made to the financial secretary, so that it is an appeal from 
the buying department, as well as from the local officers, to the 
Board itself. : 

The unwillingness of manufacturers to offer for Admiralty 
business, and the unfavourable opinions they entertained of 
Admiralty officers, were largely due to the middlemen and com- 
mission agents who had engrossed the greater part of the navy 
contracts. These men, whose interest lay in keeping the business 
in their own hands, exaggerated the cakidunee ties character of 
the office arrangements in London, and vilified the characters of 
local officers. In acase that came under notice a middleman had 
charged a maker with £20 for fees said to have been -paid to pro- 
cure acceptance of rejected chain rigging, which turned out not 
only never to have been rejected, but to have been a particularly 
good specimen of work. In this case the maker threatened to 
sue his customer, unless his bill was paid in full, and an apology 
was tendered. Both things were done, but in many other 
instances makers, doubtless, paid these rascally claims without 
question ; or, disgusted at their being made, washed their hands 
of the business in future. 

It has been said that the main obstacle in the way of good 
houses wishing to do business, was the unbusiness-like manner in 
which contracts were put on the market. This was undoubtedly 
the case, and those who were charged with the duty of executing 
in practice the principles given to the Purchase Department for 
its guidance, had much to learn and much to unlearn. They had 
to acquaint themselves with the ways in which each of the many 
classes.of goods to be bought was bought and sold in ordinary trade. 
They had to realise the fact that, except in a very few instances, 
the Admiralty orders for goods were, as compared with trade 
demands, absolutely insignificant, and that any understanding 
between the department and the trade must proceed upon the 





* Report of Select Committee of the House of Commons on State 
Purchasing Departments. 





basis of the former moulding its practice upon the lines of the 
latter, and not vice versd. Advertisement in the newspapers was 
the medium almost invariably used by all departments for 
making known their wants. The tenders received in answer 
formed the basis of a contract, nearly always with the maker 
of the lowest tender, and the sanction for the contract so made 
consisted, not in the character of the firm, ascertained by inquiry, 
but in most contracts, of fines payable in certain — specified 
cases. The cost of advertisements in 1868 was £5014. In 1875 it 
was £1757. 

Advertisement often told against the advertiser, who, making 
known his wants with reference to the state of his stocks and not 
of the markets, sometimes raised the market against himself, and 
gave dealers an opportunity to combine. Importers of colonial 
produce did not tender at all, the practice of their trade being 
to sell through brokers, and in the case of nearly every manu- 
factured article of dockyard store, the old lists of persons 
tendering show singularly few competitors, and hardly ever the 
name of a bond fide maker. Dealers and commission agents took 
the contracts, and having no manufacturing reputation to make 
or to sustain, bought, in the cheapest places, such things as they 
thought would pass inspection on delivery. In this way many 
articles of inferior quality found their way into the storehouses. 
The reasons why makers held aloof were not fully understood till 
1872. In that year a visit was paid to the Black Country, and to 
the clothing district between Manchester and Waketield. It 
was then found that the objection of good houses to tender com- 
ome the points alrealy mentioned, and extended to the very 
orm in which the contracts were made. The lists of items to be 
supplied under a contract comprised many distinct trades ; many 
patterns which were obsolete in the trade remained in the lists ; 
and no information was given as to the quantity of each item 
which was to be supplied. The contract was ‘‘ for such quantities 
as may be demanded,” the contracts (for naval stores) had to be 
taken asa whole, and the patterns were exhibited in London 
only. No maker could, under such conditions, give a price. He 
was not free to make an offer for his own goods only, and in the 
absence of knowledge as to the consumption of the articles, he 
could not tell whether it would be worth his while to make 
patterns for the non-trade items in the schedules. When he 
added to these facts the impressions he had picked up about the 
administrations in London and at the ports, he decided to avoid 
a business which seemed to him so hazardous, and left the 
field to the dealers and commission agents. As illustrative of 
what has been said, the following cases may be cited : In August, 
1867, a contract for what was called “bright ironmongery,” 
having lasted for six years and ten months in the same hands, 
was re-let to the same firm, after a competition, the result of 
advertisement. The schedule of items extended over eighty-two 
pages of printed foolscap, and the first condition of contract 
provided that ‘the printed schedule must be adopted without 
alteration.” Yet the schedule included, and under “ bright 
ironmongery,” brass bells, hinges and bolts of all kinds, in iron 
and brass, hooks, latches, knobs, pulleys, in any metal ; wire, of 
steel, iron, copper, and brass ; screws of every description, rings, 
rods, sieves, springs and staples, eyes and eyebolts, cleats, fire- 
guards, and many more, from emery powder to handcuffs. Four 
tenders, and only from commission agents, were received for this 
contract, on which the expenditure was about £8000 a year. For 
the “blackironmongery ” contract, which had run for five yearsand 
nine months, and which was re-let in August 1866, to the late 
holders, only two tenders were received. Yet the yearly expendi- 
ture on the contract was £12,000, and the schedule contained 
forty-three pages of printed items, representing some fifteen 
distinct trades. For the tool contract, worth £7000 a year, only 
four tenders, not one from a maker, were made in 1866. Stand- 
ing contracts, which ran for several years, were made for oils, pig 
lead, and other things, of which the price varies from week to 
week. At the same time that by these methods makers and 
good houses were kept away, the prices paid by the Crown for 
goods bought were often in excess of the true price, and in some 
cases absurdly so. Those who knew by experience what the 
consumption of the items really was, quoted a low price for 
things rarely demanded, supplying them occasionally at a loss ; 
but against the articles much in demand they fixed prices which 
made their tender in reality a hard bargain. A striking instance 
of this was given in 1869 when a contract for pumps was analysed. 
An “et cetera” item, probably intended to include small fittings 
not specified in the schedule, had grown to include copper piping 
and other articles which should have been treated apart. The 
price against this “‘ et ecrtera” item was 2s. 3d. per lb., the proper 
price of the things bought under it was about 1s., and yet out of 
£14,160 spent in 1869 on this contract, £10,930 went in payments 
under this clause. These were some of the reasons which kept 
good houses and reputable makers from offering for Admiralty 
business. These were some of the things that had to be unlearned 
by the staff. To men of business on both sides of the House of 
Commons, to the Chambers of Commerce at Birmingham, Man- 
chester, and Leeds, and to many eminent business houses in 
London and the country, who have given their help freely, the 
department owes much of its education in commercial matters. 
To personal visits made now and again to the manufacturing 
districts ; to free daily contact with the business world in London; 
and to the readily supplied information of responsible business 
men, the department is also much indebted. 





Statement Showing the Number of Tenders Received in 1876, and in 
Former Years, for Certain Articles. 








| Tenders 
| received on 











- . Tenders 
. Yearly - 
Article. | ec > last received in 
| expenditure. occasion | 1876. 

| before 1870. 

t | 
eae e 7,000 4in 1866 | 37 
Red and white lead 18,000 2 ,, 1866 21 
Paints 7,000 | 5 ,, 1864 83 
Leather 15,000 4 ,, 1869 | 17 
Brazier’s goods. 5,000 5 ,, 1867 | 50 
Black ironmongery 12,000 2 ,, 1866 | 5d 
Bright ironmongery 8,000 4 ,, 1867 A) 
Linseed oil .. .. 5,800 i 3,, 1008 | 9 
Brushes and brooms J ee 10,500 4 ,, 1869 22 
Blue cloth ce ass aoe Fae 25,000 3 4, 1870 16 
Blankets . 9,000 12 ,, 1870 21 


' 
The principal features of the new system, as distinguished from 
the old, are :—{1) The greater use of brokers, limited tender, and 
direct purchase in addition to advertisement, as a means of buying. 
(2) Asking offers for specific quantities, deliverable at stated parti- 
cular periods, at the times of year most favourable for buying the 
articles required. (3) The elimination of obsolete patterns from 
schedules ; the exhibition of patterns at Birmingham for metal 
goods, and Manchester and Leeds for clothing, as well as in 
London ; and the freest supply of information, on application 
by letter or inperson. (4) Reference to arbitration in disputes 
which cannot be settled between the Department and the vendor. 
(5) The simplification of forms of contract, so that the tender 
and contract are one and the same document; the abolition of 
fines as the sanction for contracts ;-and recourse to purchase in 
default of contractors who have disregarded the element of time 
in delivery. (6) The deliberate rejection of offers from agents or 
middlemen, in favour of even higher offers from makers ; and 
careful note-keeping, in a character-book, of the results of inquiry 
about firms offering. (7) The substitution of an annual clearance 
sale by well known London auctioneers at each port, for the 
quarterly sales which used to take place by local auctioneers, 
a plan which is computed to have increased the proceeds to the 
Exchequer £8000 a year. 
Upon these principles the Purchase Department has gradually 
worked till it may now be said that the whole of the buying and 





selling business of the Admiralty is conducted in accordance 
with them. These principles have passed the scrutiny of the 
Select Committee of the Pere of Commons, which reported in 
July 1874, and stated, among other things, that these principles, 
“from the evidence submitted, appear to have given satisfaction 
to the department, while they have conduced both to efficiency 
and economy.” 
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Grants and Dates of Provisional Protection for Six Months, 


4874. Improvements in the means and apparatus employed for Formina 
PaTreRNs or DestGns on woollen or other woven or felted fabrics, 
Thomas Boyd, Leeds. 

4876. Improvements in the method of and apparatus for Preventing 
Draveuts in railway or other carriages, ship’s cabins, or other moving 
structures through windows or other apertures open for the admission 
of air, Howard Busby Fox, Oxton, Cheshire.—22nd December, 1877. 

4878. Improvements in Leyses for signal lights or lanterns on railways 
and elsewhere, more especially where light has to be projected toa 
great distance, William Phillips Thompson, Lord-street, Liverpool.—A 
communication from Charles Frederic Haughton, Corning, New York, 
US 





4880. An improvement in the manufacture of Sopa and PotasH by the 
Leblanc process, Walter Weldon, Burstow, Surrey.—A communication 
from Alfred Rangoon Pechiney, Salindres, France. 

4882. Improvements in machinery for RecisteRinc the SPrED, LeNetn, 
and Time of Sropraces of a Rattway Traty, and other moving 
machinery, Leonard Randel Davies, Tower Royal, Cannon-street, Lon- 
don.—A communication from Vincent Ferrero, Florence, Italy. 

4884. Improvements in BuRNERS for Lamps and Heaters and Wicks for 
the same, William Agnew Pope, Cannon-street, London.—A communi- 
cation from Charles Frederick Albert Hinrichs, Brooklyn, U.S. 

4886. Improvements in AXLE PutLeys and Frame PuLLeys for window 
sashes and other purposes, Denham Whitehouse, Wolverhampton, Staf- 
fordshire. 

4888. Improvements in the mode of AGGLOMERATING CHEMICAL Sup- 
sTANcEs, Sydney Pitt, Sutton, Surrey.—A communication from Camille 
Desmazures, Paris. 

4890. Improvements in machinéry for Prerarinc and Spmwninc MANILLA 
and other fibres, James Barbour, Belfast. 

4892. Improvements in Agro Stream Generators, William Robert Lake, 
Southampton-buildings, London.—A communication from Thomas 
Lloyd Jones, Saint Louis, U.S. 

48%. An improved Rotary Pump applicable also as a blower and motor, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Thomas Wilbraham, James Wilbraham, and John William Wil- 
braham, Philadelphia, U.S.24th December, 1877. 

3415. Improvements in ATTACHING SHAFTs to carriages or vehicles, Thomas 
Smedley, Holywell, North Wales.—sth September, 1877. 

4057. Improvements in Curmneys forming a combined smoke and ventila- 
ting flue, Thomas Goode Messenger, Loughborough, Leicestershire.— lst 
November, 1877. 

4405. Improvements in means or apparatus to Facturratr the Couriine 
or Uncovetine of Rarpway Trucks, Wacons, and CarRiAGEs, George 

k Danes Hill, near Retford, Nottinghamshire. — 23rd 














November, 877. 

4469, Improvements in means employed to Ascertain the Numper of 
Persons ENTERING TRAM-CARS, OMNIBUSES, THEATRES, and other places, 
and the amount of money taken, and the number of articles supplied, 
John James Kennedy and William Anderson, Dublin.—27th November, 

877. 

4559. Improved mechanical arrangements for Openinc, CLostne, Sus- 
PENDING, and Fastenrnc Wrspow SasHes and Sasm Frames, Thomas 
Jones, Aberavon, Glamorganshire.—L«t December, 1877. 

4563. Improvements in Sioutine Orpnance and in the apparatus em- 
ployed therein, Lothian Kerr Scott, Junior United Service Club, Lon- 
don. 

4571. A Compressep-ain Motor of spiral construction, applicable to 
tramway carriages, vessels, locomotives, and other carriages, Victor 
Joseph Fallart, Brussels.—‘vd December, 1877. 

4579. Improvements in Wrovcnt Lron or Street Siteerers for railways, 
James Clark Bunten, Glasgow, and James Livesey, Victoria-chambers, 
Westminster.—4th December, 18 

4637. Improvements in Fivrers, Francis Thomas Bond, Gloucester. 

4650. Improvements in what are commonly called CLearers for removing 
imperfections from yarns or threads, Joseph Stubs, Manchester, and 
Charles Henry Pugh, Birmingham.—7th December, 1877. 

4670. Improvements in the manufacture of ComposiTre 
Michael Cha~les Duffy, Bermondse i 
berwell, Surrey.—l0th December, 1 
720. Improvements in apparatus for 
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y,and Francis Hoole Davids, Cam- 
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INDICATING High TeMPERATURES in 
za, Strand, London.—1l2th 
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Swarts and Beartcs, Count Adolpho C 
December, S77. 

4765. A process for the Purtrication of Oprum, Joseph Wilson Swan and 
Barnard Shapson Proctor, Newcastle-on-Tyne.—1l4th December, 1877. 

4805. Improvements in Covpiines for Pr and Hose used for convey- 
ing fluids between vehicles forming railway trains, applicable also as 
couplings for pipes and hose for other purposes, James Gresham, 
Craven lronworks, Salford. 

4807. Improvements in Stream Borer and other Furnaces, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Robert 
Kermit McMurray, New York, U.S. 

4811. Improvements in Steam Generators, Charles Tyson, Philadelphia, 
U.S. 









x 









4815. Improvements in Raising Warer and other liquids, and in the 
apparatus employed therein, parts of which improvements are also 
applicable to other similar purposes, Robert Dunn, Wylam-on-Tyne, 

Northumberland. 

4815. An improved Pocker Lame and Marcon Case, George William 
Thomas, Harlesden Green, London. 

4817. Improvements in Suutr._es employed in weaving, John Leadbeater, 
Morley, near Leeds. 

4819. Improvements in Lames for burning mineral essences, or heavy and 
light oils, Edward Griffith Brewer, Chancery-lane, London.—A_ cotm- 
munication from Jean Charles and Louis Joseph Darte, Paris. 

4821. Improvements in LupricaTors for'steam cylinders, Charles Torking- 
ton and James Heys, King’s Norton, Worcestershire. 

4823. An improved Spark Extincuisner for locomotive, portable, trac- 
tion, and other engines, Conrad Louis Strube, Buckau, near Magdeburg, 
North Germany.—18th December, 1877. 

4825. Animproved Gas Tap, James Longshaw, Warrington, Lancashire. 

4817. Improvements in the construction of CoNDENSER Spoois or 
Bonsins used in the manufacture of weollen and other yarns, John 
Kay, Rochdale, Lancashire. 

4829. Improvements in machinery or apparatus for MovLDING or SHAPING 

Piastic MATERIALS, Richard Cosslett, Redland, Bristol. 

3. Improvements in Reapinc Lamps for use in railway and other 

carriages, which lamps are also applicable to other uses, Alexander 

Watt, New Wimbledon, Surrey. 

5. Improvements in Looms for weaving, William Holroyd and George 

Frederick Holroyd, Bradford. 

483/. Improvements in Comprvep Reapixc and Gram Straw Brxpine 
Macuines, William McIntyre Cranston, Worship-street, Londun.—A 
communication from Walter Abbott Wood, Hoosick Falls, U.S,—19th 
December, 1877. 

4839, An improved machine for Sawre and Srapine, Gerard Wenzeslaus 
von Nawrocki, Koch Strasse, Berlin.—A communication from August 
Hunger, Peterswaldau, Germany. 

4841. Improvements in apparatus for Bory 
other matters, James Ker Gulland, Victoria-street, London. 

4843. Improvements in Baas or ENvevores for postal and other purposes, 
William Stanley Harris, Liverpool. 

4845. Improvements in machinery or apparatus for Lirrinc TurNtes, and 
for Torrmnc and TatLinc the same, James MacDonald and Alexander 
MacDonald, Blackjug, Banff, N.B. 

4847. Improvements in TeLerHontc APPARATUS, 
McEvoy, Bear-lane, Southwark, London. 

Improvements in TRAMWAys, Emil Béttcher, Bremen, Germany. 

Improvements in apparatus for OrerRatTine or ApsusTING Ra[LWAY 
Switches or crossings and signals, Joseph Stokes Williams, Riverton, 
U.S.—20th December, 1877. 

4855. Improvements in the construction of Winpow Sasn FAasTeNens, 
Thomas Parkes, Brettell-lane, near Stourbridge, Staffordshire. 

4857. Improvements in Rerrickratine Liquips and in the means 
employed therefor, also in apparatus for the subsequent treatment of 
the refrigerated liquids, William Young and Alexarider Neilson, 
Clippens, N.B. 

4859. An improvement in and applicable to Looms for Weavine, Richatd 
Hardman, Burnley, Lancashire. 

4861. Improvements in Surraces for Ionrrtyc Lucirer Matcues, Adolf 
Gutensohn, Bow, London. 

4863. Improvements in and appertaining to machinery and apparatus for 
Cooitnc, Dryinc, and Puriryinc ATMosPHERIC AiR for errigeratinig 
purposes, John Sturgeon, Crosby, near Liverpool. 

4865. Improvements in Gas BLow-rirr Macutiynes, Albert Silbermant, 
Berlin.—21st December, 1877. 

4867. Anew or — IMPLEMENT for Horna, Dicarna, or CULTIVATING 
the Som, Samuel Cleland Davidson, Belfast. 
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4869. Improvements in the manufacture of Curese and in apparatus 
employed therein, John Smith, Audlem, Cheshire. 

4871. An improved Device for Guiprnc and Hovprye or Retaryiye the 
Corps Usep for Raisisc and Lowerine Venetian and other Buinps, 
William Shirley, Newington-causeway, London. 

4873. Improvements in the means or apparatus employed for FasreNtna 
and UNFASTENING Doors, Gares, Lips, and Wrnpows, Joseph Kaye, Jim 
Wainwright Kaye, and Walter Kelita Kaye, Kirkstall, near Leeds. 

4875. Improvements in Direct-actixc Vacuum CHAMBER STEAM Lirr and 
Force Pumps, William Richard Middlemore Thompson, Buchanan- 
street, Glasgow. —A communication from Joseph Lynn Berry, Sprottan, 
Germany.—22rd December, W877. 

4883. Improvements in Looms for Weave, and in apparatus connected 
therewith, Charles Crossley, Sudbury, Suffolk, 

4885. Lnprovements in TRANSMITTING, RECEIVING, and PRiNtinG TELEGRA- 
puic Messages, and in the apparatus employed therein or connected 
therewith, Francis John Bolton, Westminster, London. 

4891, An improved machine or Mitt for GRINDING, GRANULATING, SEPA- 
RATING, and similarly TREATING GRALN, Bark, and other like materials, 
William Robert Lake, Southampton-buildings, London,—A communica- 
tion from Darius C. Newell, New York. 

4893. Improvements in DyNAMO-ELECTRIC and MaGNrro-ELeCTRIC 
Macutnes, Alexander Melville Clark, Chancery-lane, London.- com: 
munication from Lontin and Company, Paris.—-24th December, 1877. 

4895. Improvements in Steerers and Curps for Rats, James Clark 
Bunten, Glasgow, and James Livesey, Victoria-chambers, Westininster, 
London. 

4896, An improved Furnace for Heatine Aim suitable for d 
other purposes, William Frederick Nast, Saint Louis, U 
December, VT7. 

4897. lanprovements in machinery or apparatus for SuRFAcING and Dress- 
ING MILLSTONEs, Jonathan Edge, Bolton. 

7898. Lmprovements in apparatus for Capckine and Recorprna the Fares 
received by the guards of tramway cars and other vehicles, and for 
checking and recording receipts or payments generally, Daniel Clarke, 
Leith, N.B 

4890. A new or improved ApMisastion and Exnaust Vatve for Mortive- 
POWER Ewarnes, James Hall, Bonnybridge, N.B. 

4900. ene otra in mechanism for Spinninc, Joseph Warren Wattles, 
Massachusetts, U.S. 

4902. Improvements in the means of Actvatinc the Brakes of 
CARRIAGES and Wacons for Ramways, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Albert Fred Gue 
and George Franklin Field, Boston, U.s. 

4904. An improved UniversaL Timeriece or GroorapuicaL CLock, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
William Asro Cates, Union, U.S. 

4905. Improvements in ae or appliances to be used in MouLpine 
ARTIFICIAL Stone for building purposes, John Carrington Sellars, 
Birkenhead. 

4906, Improvements in the construction of Brep-Borroms and other parts 
of Sues’ Steerinc Berths, also applicable to other ships’ furniture, 
William Robert Lake, Southampton-buildings, London.—A comimunica- 
tion from Charles Emery, Boston, U.S. 

4907. A new or improved mode of Treatine the Reruse of Seatskrys in 
order to manufacture various articles therefrom, Frederick George 
Morton, New-cross-road, London. 

4908. Improvements in PLovcHs, Samuel Corbett, Wellington, Shropshire. 

4909. Apparatus for Suurriixa Carbs, Henry Clarke Ash, Oxford-street, 
London. 

4910. Improvements in Corrine and Dressinc Stoxe and in the tools and 
mechanism employed therefor, Michael Rowand McHaffie, Eastwood, 
Renfrewshire. 

4911. Improvements in Expaxston Gear for Steam Encines and other 
Morors, Aimé Robert, Gilly, Belgium. 

4912. An improvement in Srixxing and Twisttnc Macurinery, Frederic 
Alexander Greenwood, Bradford, 

4913. Improvements in machines for Pressinc or Fistsninc Woven and 
other Deanets and articles made of woven fabrics, Ernst Gessner, 
jun., Pimlico, London.—A communication from Ernst Gessner, sen., 
Aue, Saxony.—27th December, 877. 

4914. Improvements in Toots and Firrixes of Drintixc and Borne 
Apparatus, Julius Hall, Chancery-lane, London. 

An OrtTHOPaEDIC CARRIAGE BepstTraD and relative mechanical appli- 

ances for use in the treatment of hip disease and other orthopoedic ail- 
ments, George Leven Miller, Pimlico, London. 

4917. Improvements in Dryinc, STeaMING, and Acemnc Apparatus for 
Woven Faprics and Yarns, James Smith, Thornliebank, Renfrewshire. 

418. Improvements in Serine BaLances, Thomas Bache Salter and John 
Hughes, West Bromwich, Staffordshire. 

4919, Improvements in and apparatus for CanpuRreTTING Gas to increase 
its illuminating properties, John Guy Wilson, Market-street, Manchester. 

A communication from Bernhard Liebich, Gorlitz, Germany. 

4920. Improvements in Furxaces for the manufacture of iron and steel 
by the application of a combined reverberatory and Bessemer furnace, 
Alfred Longsdon, Queen Victoria-street, London.—A communication 
from Alfred Krupp, Essen, Germany. 

4921. Improvements in Mepicarep and other Foop for Dogs and other 
animals, Peter William Barr, Liverpool. 

4922. Improved apparatus for Drawinc Hemp, FLax 
substances, Alexander Sinclair McPherson, Leeds. 
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and other fibrous 
Sth December, W877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

37. Improvements in Boxes for Packiye and for other purposes, and in 
means for strengthening boxes and of securing boxes and other struc- 
tures against being opened by authorised parties without detection, 
William Lloyd Wise, Chandos-chambers, Adelphi, London.—A commu- 
nication from Henry Charles Stone, Brooklyn, New York,—2nd January, 
1878. 

38. Improvements in Snorer Hert and Epce Burnisnixe MAcnInery, 
Herbert John Haddan, Strand, London.—A communication from 
Benjamin Franklin Larrabee, Lynn, Massachusetts, U.S.—3rd January, 
1878, 

64. Improvements in Ware. PLovens, Luke Chapman, Collinsville, U.S. 
—4th January, 1878. 

65. Lnprovements in Waee. Provers, Luke Chapman, Collinsville, U.S. 

—4th January, 1878. 

80. Improvements in Recutator CLocks, in the mechanism for trans- 
mitting time from the same to distant indicating dials, and in the 
receiving mechanism imparting motion to the hands of such dials, 
William Morgan-Brown, Southampton-buildings, London.—A_ commu- 
nication from Edward James Muybridge, San Francisco, U.S8.—5th 
January, 178. 

89. Improvements in Tyrer Wrrirmsc Macuines, William Robert Lake, 
Southampton-buildings, London.—A communication from George 
Washington Meateas Ties, New York, U.S.—7th Janwary, 1878. 

9. An improved process of DecoLvortnc CoLoureD D1amonps, Charles 
Riballier, Paris.—7th January, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

69 Preparation of Driep Yeast, Thomas Ellis, Hammersmith. — 8th 
January, 1875. 

89. CoLttectine Rays of Licut and Heat, Alexander Melville Clark, 
Chancery-lane, London.—9th Janutry, 1 

118. CENTRIFUGAL Apparatus, Frederick James Britten and William 
Samuel Barron, Buttesland-street, London,—12th January, 1875. 

119. Rorary Screens, Henry Brinsmead, Ipswich, Suffolk.—12th Janu- 
ary, 1875. 

70. SHUTTLE SpriNcs Roger Pye, Blackburn, Lancashire.—Sth January, 
1875. 

74. Distriputine Tyrer, Robert Winder, Bolton, Lancashire.—sth January, 








mo 

" Raitway Brakes, William Clark, Dunfermline, Fife, N.B. — 9th 
anuary, 175. 

189. Suaprinc Wire, Joseph Worrell and Arthur John Worrell, Hathersage, 
Derbyshire.—18th January, 1875. 

89. Comaustion of Furi, James Wavish, East India-road, London.—4th 
January, Tt, 

1. Purtryine Liqvips, George Mackay, Edinburgh, N.B.—11th January, 
1875. 

120, Coxvertixa Cast Iron, &c., into Steer, Alexander Browne, South- 
ampton-bitldings, London,—l2th January, 1875. 

154. Evastic Faprics, Archibald Turner, Leicester.—1l4th January, 1875. 

100. Rivers, William Robert Lake, Southampton-buildings, London.—1l2th 
Junuttry, 1875. 

138 Exrinevtsnixna Fires, John Henry Johnson, Lincoln’s-inn-fields, 
London,—13th January, 1875. 

190. BorinG or Dri.tina, Elijah Enoch, Selby-street, Hull.—18th January, 
1875, 

854. Securtne SHept-METAL Roorina, Alfred Moore, Euston-road, London. 
and Arthur Charles Moore, Waterloo, near Liverpool.—30th January, 





875. 

112. Cement, John Carrington Sellars, Birkenhead, Cheshire. — 12th 
January, Wb. 

115. Kyrrrinc Hats, &c., Alexander Melville Clark, Chancery-lane, 
London.—12th January, 187 

139, Puncnine, &., Macuines, George Henry Nussey and William 
Bradshaw Leachman, Leeds.—-14th January, 1875. 

272. VentiLattinc WATER-CLOSETS, &c., Joseph Charles Potts, Handsworth, 
bd Daniel Charles West Darnell, Cargilfield, Edinburgh,—28rd January, 


5. 

















Patents on which the Stamp Duty of £100 has been Paid. 

252. TRANSMITTING, &c., TeELEGRAPHS, Sir William Thomson, Glasgow 
College.—3lat January, 1871. 

109, PropucrnG Imrratiuy Morocco, John Harrington, Ryde, Isle of 
Wight.—l4th January, 1871. 

165. THrasHine, &c , MAcuines, Nathaniel Clayton and Joseph Shuttle- 
worth, Lincoln. —2Ls«t Junuary, 1871. 

253. Sream Trap, William Robinson, Guide-bridge, Lancashire.—3lst 
January, 1871. 

151. Conrro.Lunc the FLow of Liquips, James Hosken, Fenchurch-street, 
London,-—20th January, 1871. 


Notices of Intention to Proceed with Patents. 


$373. PresERVING ANIMAL and VEGETABLE SuBsTaNnces, Edward Primerose 
Howard Vaughan, Chancery-lInne, London.—A communication from 

ohn Hopkins. 

TRANSMITTING Motive Power to the Drivinc WHeEeLs of TRACTION 

ENGINEs, &c., James Starley, Coventry.—5th September, 1877. 

3392, CAP SPINNING and Twistinc, John Blackburn, Bradford, and Henry 
Butler, Laisterdyke, Yorkshire. 

3304. Macuines for Currinc and Trimmixc the Hairs or BristLes of 
Brusues, Alfred William Moore, Hackney, London. 

3307. Water Meter, Johann Christian Dennert, Altona, Germany.—6th 
September, 1877. 

3403. Bossiy or Twist Net, Charles James Cox and John Pearson Cox, 
Nottingham, 

3404. Door Locks, Gerard Wenzeslaus von Nawrocki, Berlin.—A commu- 
nication from Alphons Lemke. 

3407. ENGRAVING, Désiré L'Heureux and Hippolyte Ligny, Copenhagen- 
street, London, and Percy Cocker, Hampstead-road, London.—ith 
September, 1877. 

3409. TERMINAL ORNAMENTS of the PrLLArs of METALLIC BepstEaps, Row- 
land Francis Heath, Birmingham, 

8412. Sueer or PLate Giass, Edgar Breffit, London. 

3416. BRAMAH and other Locks, John Batson, Brewer-street, London.— 
8th September, 77. 

$424. MippLincs Serarators, Richard Pritt and William Hind, Preston. 
—l0th September, 1877. 

$428. Sarery and Revier VALves, Martyn John Roberts, Bath. 

3429. LuBRICATING SHarts, Martyn John Roberts, Bath. 

44. Pumps, John Cameron, Salford.—1l1th September, 1877. 

$443. Burron-HOLE ATTACHMENTS for SEWING MACHINES, William McIntyre 
Cranston, Worship-street, Finsbury, London.—A communication from 
Willard Gay.—12th September, 1877. 

3456. RerLectinc IxstruMENTs for TAKING CELESTIAL ALTITUDES, Bern- 
hard Ttirgen Friedrich Voss, Hamburg, Germmany.—13th September, 1877. 

$462. Steam Ewscixes, Konrad Wilhelin Jurisch and John Henry Lewis, 
Widnes, Lancashire. 

3472. ARMOUR PLates, Alexander Wilson, Sheffield.—14th September, 1877. 

3477. Liqueur and other Cases, Thomas McCormick, Brewer-street, 
London, 

3479. Toy Watcnes, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from John George Powell. 

3483. Burrons, William Empson and John Brant, Birmingham.—15th 
September, 1877. 

3480. ELevatinc Wercuts, Thomas Robinson, Widnes, Lancashire.—17th 
September, 18T7. 

3510. Macuines for Bortnc Rocks, &c., Thomas Brown Jordan, Queen 
Victoria-street, London.—1sth September, 1877. 

3536. Treatment of Peat, John Howard, Salisbury-street, Adelphi, 
London,.—20th September, 1877. 

$585. ReapInc Macuines, Edwin Whitworth, Manchester. 

3587. RarLway Brake Apparatus, William Robert Lake, Southampton- 
buildings, London.—A communication from Ludwig Becker.—24th 
September, W877 

3639. ELecrric TeLeGrapH Apparatus, Leon Alexandre Brasseur and 
Stanislas William Meldou De Sussex, Buckingham Palace-ruad, London. 
—2wth September, 1877. 

3686. BREECH-LOADING MAGAZINE Frre-arMs, William Robert Lake, South- 
ampton-buildings, London.—A communication from E. Remington and 
Sons.—3rd October, 1877. 

3718. BREECH-LOADING SMALL-ARMS, Christopher George Bonehill, Bir- 
mingham.—tth October, 1877. 

8728. Tires for Roorrnc, William Robert Lake, Southampton-buildings, 

London.—A communication from Wilhelm Conraetz, August Carl 
Rieder, and August Schuchart.—sth October, 1877. 
3755. PoRTABLE BINs or RAcCKs for BoTrLes, David Southern, Manchester. 
Oth Octoler, W877. 

3805. TRANSPORTING AciDs, John Holden, Manchester.—13th October, 1877. 

4057. Cummneys, Thomas Goode Messenger, Loughborough, Leicester- 
shire.——lst November, 1877. 

4097. Locomotive VeHicLes, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Paul Letalle.—srd Novrewber, 1877 















































te. 
4210. Permanent Ways of Rartways, Charles Wood, Middlesbrough.—10th 





Vovember, 877. 

4246. Bicycies, Joseph Norman Law, Birmingham, and Thomas John 
Law, Wolverhampton.—l3th November, 1877. 

4255. ATYACHING PicK HANDLEs to the Pick Heap or other Toot, Thomas 
Warsop, Nottingham.—l4th November, 1877. 

4270. Fruit Sauts, John Nicholson Fleming, Newcastle-on-Tyne.—15th 
November, W877. 

4364. Potisninc Gray, William Robert Lake, Southampton-buildings, 
London.—A communication from John Martin Galt.—2lst November, 
1877. : 

4405. Facturratine the Courtine of Raitway Trucks, &c., George Agars 
Walker, Danes-hill, Nottinghamshire.—23rd November, 1877. 

4482. PIANoFoRTEs, Jean Schwander and Joseph Herrburger, Paris. 

4483. Looms for WEavine, Richard Longden Hattersleigh and James Hill, 
Keighley, Yorkshire, and John Walker, Ashton-wnder-Lyne.—28tk 
Novewber, W877. 

4503. Prorectine GuNnpoats, &c., George Vincent Fosbery, Weston-super- 





Mare. 

4507. VextiLatine Hats and Caps, Lewis Fairburn Marsh, Bristol.—29th 
November, 187 

4519. CLOSING Sprinas for Doors, Louis Sterne and James Baird Handy- 
side, Glasgow. —30th November, 1877. 

4586, STEAM GENERATORS, William James Fernie, Liverpool.—4th Decem- 
ber, 1877. 

4630.” Routers for Drawina, &c., Frames, George Washington Robertson, 
Dundee.—tth December, 1877. vs 

4637. Fiurers, Francis Thomas Bond, Gloucester.—Tth December, 1877. 

4768, Vatves for Pumprnc WATER, &c., Frank Pearn and Sinclair Pearn, 
Manchester. 

4782. STEAM STEERING ApraRatus, John Harrison, Liverpool.—1l5th Decem- 
her, 1877. 

4820, SUPPLYING ArR to OrGans, Henry Willis, Camden Town, London.— 
—18th December, 1877. 

4825. Gas Tar, James Longshaw, Warrington, Lancashire.—19th Decei- 
ber, 1877. 

4841. Borixc or DRiniinc Srone, James Ker Gulland, Westminster 
Palace Hotel, London. 











All — having an interest in opposing any one of such applications 
should leave particulars in writing ot their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications popes during the week ending 
12th January, 1878. 

1950, 6d.; 2062, 6d.; 2066, Gd.; 2075, Gd.; 2000. 10d.; 2001, 8d.; 2102, Gd.; 
2106, 1s. 10d.; 2137, 8d.; 2147, 6d.; 2152, 6d. 57, 2d.; 2158, 6d.; 2163, bd.; 
2166, 6d.; 2168, 6d.; 2173, 1s. 2d.; 2177, 10d 80, 6d,; 2181, 2d.; 2183, 2d.; 
2193, Gd.; 2104, Is. 2d.; 2196, Gd.; 2202, 2d.; 2217, 6d; 

i 2237, 6d.; 2244, 6d.; 2d.; 2246, 2d.; 2 
2d 2d.; 2271, Sd.; 
2280, 2d.; 
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-3 2447, 4 3, 2d.; 249 
3 3855, Gd.; 3806, 4d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty’s Commissioners of Patents, 


1606. Apvertisixe, B. B. Anthony.—Dated 25th April, 1877.—(Not pro- 
ceeded with.) 2d. 
Pianofortes are employed as an advertising meditum in ball and concert 
rooms by taking away the usual silk covering at the front and placing 
advertisements in its place. 





1687. Raisinc SuNKEN VesseLs, J. Morton.—Dated lst May, 1877.—(Not 
proceeded with.) 2d. , 

The vessel is turned bottom upwards by any suitable means, and air 
forced into the hull; or, in the event of the vessel heing too much 
damaged to retain the air, a number of casks are sunk, and when filled 
with air are placed in the hull of the vessel. 

1795. Part Ons, G. Walker.—Dated 9th May, 1877.—(A communication.) 
—(Not proceeded with.) 2d. 

About equal quantities, by measure, of the following oils, are mixed 
together: — Linseed oil, neutral mineral oil, say refined petroleum 
820 deg., fish oil, and refined petroleum oil 780 deg. One pound of oxide 
of manganese is added for each gallon of the above mixture and then 
heated and stirred for about eight hours, the temperature being kept 
below 260 deg. Fah. The manganese and foots are allowed to settle, the 
oil being then mixed with any pigment, and can be used without terps. 
1813. Ain CoMPRESSORS FOR SLIDE AND OTHER VaLves, J. C. Leaver.— 

Dated Wth May, 1877.—( Not proceeded with.) 2d. 

A rod is fitted outside, the machine is driven by an excentric and 
presses upon a spring, which actuates the slide of the valve, which 
sliding motion being retarded or prolonged by means of stops auto- 
matically controlled, either by the pressure or exhaust of steam, or 
by the tension of air. The pressure of the motive force releases the valve 
at the precise instant required, and the valve is automatically moved by 
the spring. 

1815. Pumpinc Macuiyery, J. Hosking.—Daied 10th May, 1877.—(Not 
proceeded with.) 2d, 

The pressure on the valves of pumping machinery is partially counter 
poised by the application of a spring lever or piston. : 
1840. Cueckine Fares, &c., J. Corp.—Dated lth May, 1877.—{Not pro- 

ceeded with.) 2d. 

The vehicle is divided into seats for each passenger, and from each of 
these divisions a wire communicating with a box containing rollers, on 
one of which a piece of paper is coiled. The rollers revolving coil the 
paper off one roller on to another. A number of levers corresponding to 
the seats in the vehicle are arranged behind one of the rollers and are 
brought to bear upon the paper, and so mark it by means of the com- 
municating wire. 

1880. Warcues, J. A. B. von Castellerg.—Dated Vath May, 1877.—{A com- 
munication.) bd. 

The winding of the watch and setting of the hands are effected by 
turning a crown mounted at the end of the stem of the pendant (which 
stem is fixed directly to the watch plate). In the head of the stem, is a 
spring by which the crown is constantly pressed outwards. The c.own is 
attached to a rod, which has near its inner end a small wheel, on the 
upper face of which is a circle of ratchet teeth forming one-half of a 
brequet ; a second circle, forming the other half, is on the under side of a 
toothed wheel, through which the rod passes. The winding is effected 
through the brequet, when the crown is turned. When the crown is 
pressed inwards, it comes into gear with the hour train, and the hands 
can then be set. The two parts of the watch case by their edges, directly 
embrace the edge of the watch plate. 

1881. Stoppers For Borries, F. Smith.—Dated 14th May, 1877.—(Not 
proceeded with.) 2d. 

This consists of a tapered spindle with shoulder at top and circular 
grooves, over which a ring of india-rubber can be rolled upwards to form 
a perfect joint in the neck of the bottle (on pressure being applied to the 
spindle). 

1882. Looms, J. Hull.—Dated 14th May, 1877. 6d. 

This relates to the class of letting off motion in which the yarn beam 
is provided with notched wheels acted on by levers having their fulcrums 
in the frame of the loom. The notched wheels are made of considerable 
width and the same diameter as the wooden barrel of the beam. Thus 
the beam flanges can be removed without removal of the notched wheels, 
the risk of breakage of the latter is reduced, &c. The levers at the end 
farthest from the beam are pivotted on a stud, but are slotted to allow of 
to-and-fro motion lengthwise. Each of the notched wheels has two 
series of teeth in alternate positions. The outer ends of the levers 
project over the notched wheels and are connected by cords to spiral 
springs attached to the slay sword. 

1883. Hrvcrs, A. Felsenthel.—Dated 14th May, 1877. 6d. 

In the ordinary stop hinges a projecting part extends outside the 
jointed surfaces, whereas by forming the boss necessary for forming the 
joint upon the inner side a hinge perfectly flush with the article to which 
it is fixed is obtained, and the tendency to open beyond the required 
extent is destroyed. 

1884. ARTIFICIAL Stone, A. C. Poaton.—Dated 14th May, 1877. 4d. 

This consists in indurating materials having no cohesion among the 
particles (such as gravel, sand, &c., also powdered substances) by 
immersing them while in a mould in molten sulphur ; the air is excluded 
or extracted during induration. 

1885. Propucinc Iron AND STEEL FROM OXIDE OF IRON AND Ores, B. W. 
Hart.—Dated 14th May, 1877.—(Not proceeded with.) 2d. 

The ore is crushed fine, and the associated minerals are separated by a 
process like that of jigging, but in machines where air is the medium 
employed for the separation. The purified iron ore is then exposed to 
heat in a blast or other furnace. 

1886. RecisteRING FARES TAKEN BY OMNIBUS ConpucTorRs, &c., W. R. 
Lake.—Dated 14th May, 1877.—(A communication.) 6d. 

Two fingers revolve upon a figured dial, one capable of being returned 
to its first position serving to indicate for definite periods, and the 
other for the total of the various indications of the former. This last 
finger is fixed to a central shaft upon which a ratchet wheel engages a 
pawl attached toa lever, the other end of which projects outside the 
apparatus, A second pawl working in the ratchet wheel causes a bell to 
be struck each time the wheel advances a tooth. The second finger is 
also attached to the main shaft, and partakes of its motion. To indicate 
acomplete revolution on the dial, a single pin on the ratchet wheel 
engages each time with a small internal figured disc seen through a 
perforation in the dial. 

1887. Lame Burvers, FE. 7. Hughes.—Dated 14th May, 1877.—(A com- 
munication.) 6d. 

The chimney-holding springs are formed from wire with the ends 
turned to the right and left into substantially the curve of the edge 
of the decks and secured by turning this edge inward and over the pro- 
jecting ends. The wick and gas tube is formed from a single piece of 
metal (a passage for the gas being made outside the wick tube). 

1888. Foorways, 8. C. F. Gachet.—Dated Lith May, 877. 6d. 

This relates to making raised and covered galleries along the pavements 
parallel and contiguous to the shops. They are lightly and strongly 
tormed of iron framework (or iron and wood), and can be made to extend 
or be withdrawn as a bridge, by means of an endless chain of iron rollers 
passing round a block of elliptical or oblong form, having the upper 
surface quite straight for a distance equal to the length of a link, each 
end of which serves as an axis to a roller. 

1890. Fusees, G. @. K. Skipton.—Dated Lith May, 1877.—{Not proceeded 
with.) 2d. 

This consists of a piece of wood tipped with phosphorus, and placed in 
the centre of a piece of hollow tinder rope, which is gummed to the wood 
and slightly overlaps the phosphorus. 


1891. PHorocrapnic Apparatus, B. J. Edwards.—Dated 15th May, 1877. 
td. 





A board or frame, fitted with a screw running its whole length, is 
arranged so as to be able to place it at any desired angle. The screw 
turned by a handle at the end of the frame carries a nut to which an 
upright frame is attached to carry the drawing to be reproduced. In order 
to produce reverse negatives the sliding frame has a vertical motion, the 
camera being at right angles to the drawing, and fitted with a reversing 
prism or mirror. 

1892. CLeaninc Tin AND TeRNE Piates, J. Jenkins.—Dated loth May, 
1877. 6d. 

One or more revolving barrels of wood, metal, or the like, are placed 
vertically in a casing, which is filled with bran, “ sharps,” sawdust, or 
the like, in which they are rotated. The surfaces of the barrels are (pre- 
ferably) provided with flutings, teeth, or hollows, the angles of which 
tend to maintain a constant change of the cleansing material on the sur- 
face of the plate, which is fed in by feed rollers or by hand between 
guides. 

1893. Darninc Macuryes, R. Hill.—Dated 15th May, 1877. 6d. 

The article to be darned is placed upon a horizontal spindle with a 
number of circumferential grooves in its periphery, and transverse 
grooves to correspond with the stitches. A frame of wire corresponding 
in number tothe circumferential grooves comes down upon the stocking, 
so as to press it into the grooves. The spindle hs an intermittent rotary 
motion given by a pawl and ratchet equal to the space between the 
stitches. The needle in its motion to and fro passes through a fresh 
groove at cach forward motion of the spindle, returning through the same 
groove before the spindle makes its next forward motion. A thread 
carrier delivers the thread to the needle, which is formed so as to release 
the thread at the end of its journey, and returning through another 
groove, receives the thread from the carrier. 

1894. siege eas Macuine, J. B. Alliott and 0. Barnsdale. Dated 15th May, 
1877. Gd. 
Theinner cylinder revolves upon bearings attached tothe outerstationary 


casing, and is fitted with a plate dividing it into two semi-cylindrical 





vessels. The division plate is fitted with recesses at either end, in order 
to allow the clothes to be carried to a higher position before allowing them 
to fall. This plate is further fitted with a roller at the door through 
which the articles to be washed are introduced, in order to prevent their 
being torn. 





50 


THE ENGINEER. 





JAN. 18, 1878. 








1805. Wuivpassr on Havine mm Nets, &c., R. Donaldson and J. Taylor. 
—Dated 15th May, 1877.—( Not proceeded with.) 2d. 

The whole frame and gearing swivel on the central stud, having a large 
grooved winding pulley keyed to the main central spindle, actuated by a 
large spur wheel through either a small or large pinion gearing into it on 
the driving spindles on each side. 

1897. Macuivery ror ComBInc Woot, R. Beecroft and F. H. Wright.— 
Daetd 15th May, \ST7. bed. 

The combs are fitted in blocks circularly disposed, but having each an 
independent rising and lowering motion. Lugs formed on the blocks and 
fitted with studs work over an incline fitted to the frame of the inner 
circular comb. A guide fitted to the incline at the dropping point of the 
segment combs prevents the combs lifting. The segment combs have also a 
lowering and lifting motion, and when they arrive at the nearest point of 
the circle are pressed in the small circular comb pressing the fibres which 
pass through the drawing-off roller, leaving the nibs or noils in the small 
inner circular comb until they are removed in the usual way. 

S288. Qnsemm, &c., B. Basevi.—Dated 15th May, 1877.—{Not proceeded 
with.) 4d. 

For ventilation, a tube is inserted near the top of the part of the shoe 
above the heel, and led down to and along the sole ; over sole and tube is 

nserted a thin false sole perforated with holes. 


1899. CowrroLiinc THE Sreep or Makrve Enounes, J. H. Smith.—Dated 
15th May, 1877.—{ Not proceeded with.) 2d. 

This consists of a vertical tube communicating with the water below, 
and having a rod and fioat in it connected by a cord or chain with the 
throttle valve. 

1900. Scovrinc anp Puriryine Fires, &c., 4. A. Plantron, jun.—Dated 
15th May, 1877. 4d. 

The fibre or fabric is scoured successively in three warm baths of solu- 
tion of silicate of soda (the third lukewarm and concentrated). Then it 
is dried, then subjected to rolling, beating, or pulling, whereby the im- 
purities are pulverised. 

1901. Separatinc Tin From Tixnep Piates, &c., 4. Gutensohn.—Dated 
15th May, 1877.—-Not proceeded with.) 2d. 

Muriatic acid is applied to tinned plates ; when saturated with tin, it 
is put in a vessel containing a little copper ore, some liquid ammonia 
having previously been added. To obtain oxide of tin, a little solution of 
permanganate (of potash or soda) is added to the neutralised muriate of 
tin. 

1902. Ciariryine Sucar Juice, &c., W. L. Wise.—Dated 15th May, 1877. 
—{A communication.) 4d. 

This consists in use of gelatinous hydrate of alumina for separati 
non-sugary substances from the saccharine liquor before crystallisation. 
1903. Forminc Screw Tureaps on Botts anp Nuts, J. H. Johnson.— 

Dated 16th May, 1877.—{A communication.) 6d. 

A horizontal shaft is fitted at one end, witha block, upon which three 
levers are hung to links. The outer ends of these levers carry the screw- 
cutting die. A rotary motion is given to the shaft, and the carriage 
carrying the bolt is advanced until the bolt is between the cutters. The 
bolt being carried forward strikes against a rod bearing against the block, 
and fgrcing it backwards, causes the levers to release the bolt, which is 
then drawn back by a counter-balance weight. A lever attached at one 
end to the carriage, and to the block at the other end, causes the levers to 
fall again into position. To cut the screw threads in the nuts or bolts, a 
number of recessed chucks are arranged in a circular revolving plate into 
which the operator places a nut as each recess presents itself. Immedi- 
ately above each recess, and revolving with the plate, a spindle is placed 
carrying the tap, and having a collar actuated by a stationary cam in 
order to raise the spindle for the introduction of the nut. These spindles 
revolve also upon themselves by suitable gearing. 

1904. SrReet anp oTHER GuLuies, J. L. Dowling.—Dated 16th May, 1877. 
—{Not proceeded with.) 2d. 

This consists in use of a perforated pan in the gully under the grate, 
opening near the bottom by means of a door or valve for removal of the 
substances. A crane with lifting tackle is fitted on a cart for raising and 
emptying of these pans. 

1905. Removinc Kyors rrom TextiLe Fasrics, 4. Eroult.—Dated 16th 
May, 1877.—{ Not proceeded with.) 2d. 

The cloth, after passing beneath a stretching roller, passes over a 
cylinder whose surface is coated with glass powder, pumice, emery, metal 
filings, or the like ; this cylinder revolves more quickly than the cloth 
moves over it. The cloth then passes to another stretching roller, a 
~evolving brush, then to be pressed against the emery roller. 

906. Curtinc Stone, &c., R. Young and T. Thompson.—Dated 16th May, 

1877.—{ Not proceeded with.) 2d. 
This consists of a cycloidal rocker which reduces the stone by the roll- 
ng, crushing action of one or more knives or cutters, without sawing or 
rubbing. 
1907. Piovens, W. Chamberlain.—Dated 16th May, 1877.—( Net proceeded 
with.) 2d. 

The beams to which the ploughing implements are attached are con- 
nected by transverse bars attached permanently to one beam, and con- 
nected adjustably to the other by clips with set screws. 

1910. Propvcinc Evecrric Licut, F. W. Heinke.—Dated 16th May, 1877. 
{Not proceeded with.) 

Two carbon discs are rotated at right angles to each other, working 
against each other. 

1911. CLariryinc anp Dryinc Sucar rx MovuLps, 
16th May, 1877.—{A communication ) 4d. 

A current of pumped and compressed air at ordinary temperature is 
admitted after the “‘cleare” into a close space formed above the mould by 
a +! with a hermetic joint. The “cleare” is also sucked through 
the body of the sugar and a lower cock bya pump. The operation is 
repeated, and the drying is proceeded with in situ, compressed air being 
heated (by passing through a tubular superheater, or by steam), and led 
into the space above the mould. 

1912. Screw Wrencues, A. VF. Newton.—Dated 16th May, 1877.—(A com- 
munication.) 6d. 

The movable jaw is advanced or drawn back by means of a nut kept 
in place by a notch in the bar of a wrench, but able to turn freely upon 
the screw forming the continuation of the movable jaw. The handle is 
made hollow in order to receive the screw in its passage through the nut. 
A wedge-shaped gripper block may also be applied, having a longitudinal 
sliding movement upon a strap clamping the same. 


» 


T. J. Smith.—Dated 






1913. Lockrye ayp INTERLOCKING THE LEVERS OF RaiLway PorNTs AND 
, Sienazs, J., F. W., and W. W. Brierley.—Dated 6th May, 1877. 6d. 

A sleeve is adapted to that part of the levers which passes through the 
top plate; and two studs on the lower part of it, when a treadle is de- 
pressed, enter notches or dises keyed on revolving shafts, one in front 
of the other behind the row of hand levers. These shafts are connected 
together by rods or links attached to the end discs. The treadle is 
brought back by a spring when pressure is removed. When it is desired 
to move the key lever of a combination, the treadle is depressed, and one 
notch entering a disc causes the shaft to turn slightly, so that all the 
levers are locked that might conflict with the key lever. As the latter is 
moved, the discs and shaft rotate a little more; the apparatus then 
remains quiescent till the key lever has nearly completed its traverse, 
when the other stud on the sleeve catches the notch in the disc on the 
back revolving shaft, and gives a further turn to both shafts; the sleeve 
(with treadle) then rises and locks the lever in its new position. A 
simple catchlock is attached to the ends of the horizontal shafts. 

1914. Srorrers ror Bort.es, &., BE. Thompson.—Dated 16th May, 1877. 
—{Not proceeded with.) 2d. 

Intoa cap is soldered a hollow open metal stem, round which 
a strip of cork is wrapped and sewn through holes at the lower edge. A 
metal ring with its inner edge formed at an angle is passed over the 
cork, and secured by pressing a flange at the upper end of the stem 
inwards on it. A wire or cord knotted at its ends is passed through 
holes on opposite sides of the flange, to act as a ball in extracting. 

1915. Scissors, W. R. Lake.—Dated 16th May, 1877.—(A communication.) 
(Not proceeded with.) 2d 

These scissors allow of the handling of the work without laying down 
the scissors, and consist of the shanks connected by a pivotted spring 
catch, the top shank having two rings, to one of which a spring is 
attached, and bent over so as to act on the shank of the blade. A catch 
is secured on a projection from the upper blade in order to hold the blades 
closed. 

1916. Errervesctsc Beveraces, AND Apparatus, T. A. Larmuth.— 
Dated 16th May, 1877. 4d. 

Barley water (or the like), with carbonate of soda, saccharine matter, 
and gum dissolved in it, is drawn on to fruit syrup, with which it gives 
an effervescing creamy head. To supply such beverages, a case is fitted 
to hold a number of small cans (for syrups) with sloping bottoms leading 
to taps; there is also a tank for the barley or other water, and acan for 
cream and ice. At the backs of the syrup cans are divisions for bottles 
containing a reserve supply of syrup. 

1917. Non-Auvconotic Beveraces, T. H. Larmuth.—Dated 16th May, 
1877. 4d. 


Water, filtered or boiled, is heated to 140 to 170 deg. Fah., and a bag of 
tapioca or other glutinous material softened in cold water is put in it for 
a quarter of an hour; then the liquid is poured on barley, oats, wheat, or 
the like, and allowed to digest with tapioca for an hour or more. Next 
strain into a copper at 120deg. Fah., add the white of an egg well mixed 
with a pint of cold liquor, and stir well. Raise tem: ture to 170 deg., 
and add hops; bring quickly to the boiling point, let it remain about a 
quarter of an hour, then gently simmer half an hour; then stir well 
again, allow it to get quite transparent, draw off through strainer, and 





add atoning and saccharine matter. The liquor is afterwards aérated to 
the extent of three atmospheres and put in bottles or casks. 
1918. Vatves, J. Cort.—Dated 16th May, 1877. 6d. 

The valve is made in the shape of a hollow globe with openings for 
inlet and outlet ; inside works a half spherical door, kept in position by, 
and fixed to, a half spherical bridge piece working on two centres. The 
door is connected to the bridge piece by a screw for tightening against 
the seat. The door is moved by means of a handle fixed to a socket 
enclosing the spindle and connected to the bridge piece. 

1919. Hor Water Vatves, W. Byram.—Dated 17th May, 1877. 4d. 

The outlet and inlet passages are directly opposite each other; the 
valve consists of a piece of metal faced with india-rubber and pressed to 
the seating by a finger attached to the valve spindle which enters the 
casing at right angles to the inlet and outlet. The finger acts only on the 
centre of the valve. By turning the spindle the valve is raised entirely 
from the seat and clear of the passage. 

1920. Morive Power, J. Whiteley.—Dated lith May, 1877.—{Not pro- 
ceeded with.) 4d. 

This consists in the use of a series of conical vessels connected by the apex 
of one being passed through or jointed to the base of the other, and all 
opening into each other. Each set is attached to arms projecting from a 
central shaft, in such a way that the apices may be turned in any direc- 
tion mechanically. The sets are filled with compressed air or the like, in 
order to obtain revolution. This is variously utilised. 

1921. TreatinGc StupcE O11, &c., H. B. Newton.—Dated 17th May, 1877.— 
(A communication.) 6d. 

The sludge sometimes contains illuminating oils mixed with it, which 
are less easily oxidised than sludge oil. To remove these objectionable 
oils the sludge is treated with about 5 per cent. by volume of petroleum 
naphtha, ina lead-lined tank. The naphtha dissolves these oils, and rising 
to the surface is drawn off. The sludge is then heated when the sul- 
phuric acid contained in the sludge acts upon the sludge oil combined or 
dissolved in said acid, a portion of the sulphuric acid being decomposed 
into sulphuric acid escapes, and oxygen, which unites with the sludge oil. 
The oil thus obtained is put into a lead-lined tank with an air-tight cover, 
and a condensing worm, so that any naphtha or light oils being distilled off 
by the heat may be saved. Hot water Ts showered upon the surface, and 
steam is blown through in order to mix the oxidised sludge oil with the 
hot water. When desired, this new fluid substance may be combined 
with india-rubber, or it may be made into a varnish by dissolving it with 
naphtha, or other suitable solvents. 

1922. Mixtec Tea, &c., W. Thompson.—Dated 17th May, 1877. 6d. 

This relates to improvements on No. 1861, of 1866. In addition to and 
between the radial sieves there are introduced sieves forming ether, 
as it were, a polygon about the axle at some distance from the surface of 
the drum. Spaces are left between the ends of the polygonal sieves and 
the radial sieves. The sieves are mounted on huge joints, so that they 
can be folded back. Flexible tubes are placed above and below for 
charging and discharging the drum ; and to faciltate discharge a sliding 
board is introduced through the aperture in the drum, and held in grooves 
against the face of the radial sieve next the outlet. 

1923. Coryinc Paper, F. Hawke.—Dated ith May, 1877. 4d. 

This consists essentially in mixing oxalic or citric acid, and the per- 
chloride or sulphate of iron, with the pulp during the process of manu- 
genes A finer and cheaper ink than ordinary copying ink is meant to 
be used. 

1924. Maxine Rartway Keys, J. Sample, W. M. Ward, and H. D. Ward. 
Dated lith May, 1877. 6d. 

The block to be shaped is placed between two guides or shapers, having 
a shaping slot along which the axle of a revolving cutter travels. The 
cutter is made to revolve by a belt, and is fitted with handles by which it 
is pulled along the shaping slot over the block, thus giving it the form of 
a key for fastening rails. 

1925. Srorrerine Borries, J. Pitts.—Dated 17th May, 1877. 
ceeded with.) 2d. 

On the metal plug of the stopper (under the top plates) is placed a 
washer of india-rubber. The stopper is hinged on a ring secured to the 
lip at the mouth of the bottle. On the ring is a catch, and over this a 
loop which is secured to the upper plate ; thus the stopper is firmly held 
in the bottle. 

1926. Currinc Corks, A. Robert.—Dated 17th May, 1877. 6d. 

In this machine the displacement of the piece of cork cut into cubes is 
effected automatically ; the cork is conducted between two jaws fixed on 
a revolving spindle and is cut by a blade, which may be either continuous 
(like an endless band saw), or have a reciprocating motion. The relative 
position of the blade is automatically varied by the movement of the 
machine as the piece of cork is cut. The sharpening of the endless blade 
is effected antomatically, by means of a small grindstone brought against 
the blade at a suitable time. 


1927. BREECH-LOADING 
1877. 8d. 

To the breech slide of a hinged falling block rifle, a rising and falling 
block is hinged at the rear end. A forked arm is hinged upon an axis 
below the block, the forks working in grooves upon the sides of the block, 
and being actuated by an external lever, pulls the block down for the 
introduction of the charge. The motion of the lever also affects the cock- 
ing of the tumbler and the striking pin. A cocking lever is jointed to 
the guard of the gun, and shoulders upon the closing lever bear against 
shoulders on the cocking lever, carrying it forward in opening the breech. 
A cross bar on the lower arms of the cocking lever is thus raised, and by 
acting upon the lower end of the tumbler lever, turns it over, thus cocking 
the striking pin with the upper arms. 

1928. Acrvatinc Prncninc Macutines, JAcKs, AND STEERING Gear, B. 
W. Rogers.—Dated lith May, 1877.—( Not proceeded with.) 

This consists of a winch or lever connected to the screw of the punching 
or other machine, so as to make it advance or retire with great power. 
(The toothed wheels employed have different numbers of teeth.) 

1929. CLEANING AND GrinpInc Graty, &c., J. Watts.—Dated 17th May, 
1877.—{Not proceeded with.) 2d. 

This relates to fitting brushes to an apparatus like Carr's disintegrator, 
and keeping the shaft (which is hollow) cool by passing a stream of water 
through it. 

1980. Stream Generators, G. Heywood! and T. Hackling. 
1877.—{Not proceeded with.) 

In order to prevent the expansion and contraction of the internal flues 
of Cornish or Lancashire boilers, two annular discs connected together at 
or near their peripheries, one being also connected by a conical diminish- 
ing tube with the shell of the flue, and the other by a conical or cylin- 
drical tube with the back end = of the boiler, the two tubes being 
rivetted to the ins of the holes in the discs. As the flue expands 
and contracts, the discs buckle and prevent the strain being transmitted 
to the boiler ends. 

1931. Biast Furnaces, W. S. Williamson.—Dated 1ith May, 1877. 6d. 

The furnaces employed for smelting ore and fitted with close tops are 
ordinarily closed by means of a conical valve or bell, fitting into a circu- 
lar hole to receive the charge, in order to deliver which it is necessary to 
lower the valve. This arrangement has the effect of deflecting the charge 
towards the wall of the furnace. In order to prevent this, two conically- 
shaped tops are placed one above the other, the top one being closed by 
a conical valve or bell, and the space between them forms a passage for 
the exit of the g: Upon the conical valve being lowered the charge 
enters, and falling upon the lower conical top, is directed towards the 
centre and thereby insures a better distribution. 


1932. Warcues, A. C. Henderson.—Dated lith May, 1877.—(A communica- 
tion.)—{Complete.) 6d. 

This relates chiefly to use of balance axcs having side columns, either 
open to one another or closed behind, and flat escapement wheels with 
special teeth (the object being to obviate recoil and facilitate motion); 
an improved disc support to the lower axis of the balance (to increase the 
solidity and facilitate construction); new means of fixing the regulators 
to the escapement potance, and the escapement spring to its collar ; and 
a modification of the rundle of the mainspring arbor (for regularity of 
action). 

1933. Lamps, A. M. Clark.—Dated 17th May, 1877.—(A communication.) 
6d. 


{Not pro- 


SmaLi-aRMs, W. Field.—Dated ith May, 


9, 
att, 


Dated lith May, 


2d. 


This is based on the same epee ew of the vacuum font as the 
German student's lamp, but can be used as a bracket or stand lamp, &c., 
supplying several burners with oil. An open oil cup attached underneath 
the ront is connected thereto by a descending tube with valve (below) 
— from thé top of the font. The valve is so arranged as to close 
the exit tube when the font is to be filled and to open the same when the 
font is closed. 

1934. Brick anp Tite Makino, J. Snape.—Dated 17th May, 1877. 8d. 

The mouthpiece of the delivery aperture instead of being lined with 
moleskin on its four faces, is made of metal with polished inner faces, 
with apertures in the angles, into which plugs of wood are fitted having 
their outer faces clothed with moleskin or flannel. The plugs are hollow, 
and water is supplied at the back to flow through on to the fabric. 
aOSS. a samen or IRON AND STEEL, J. Holloway.—Dated 17th May, 

877. 6d. 

The molten metal is run into a reservoir connected with other reser- 
voirs or channels heated to any desired temperature. Steam, air, or 
other gases are blown t! h or into the molten metal, which is then 
run over carbon and silica, or a mixture of the two. The channels could 


be made of siliceous materials, or of cast iron or steel, and lined with 
siliceous slag. 
1936. Torrepors, G. B. Newton, jun.—Dated 17th May, 1877. 6d. 

The neck of the torpedo case is fitted with a rim 


upon which an 








inverted cup of metal is placed, having a hole in the centre for the 
passage of the fuse. A metal cap is then ayes over the cup and turned 
y round in order to attach it firmly by lugs engaging with s 
xed to the interior of the neck. The fuse passes through a vulcanised 
india-rubber tube clipped to the top of the cap around the fuse hole, 
1937. Roorinc Ties, W. Hellier.—Dated 17th May, 1877. 6d. 

One side of the clay box serves as a piston, and is forced forward by a 
wheel ‘sg with a rack upon it. The clay is forced through the other end 
of the box through a moulding orifice and issues in the form of a moulded 
sheet, which is cut off by a wire at the required length. The sheet thus 
moulded falls upon a grating, beneath which a table is carried with the 
under mould of the tile; the table being then drawn backwards 
under a roller bearing the impression of the top mould. The table is 
ogg to and fro by pinions upon the roller qusing with racks upon the 
table. 


1938. Pxorocrapnic Lenses, F. von Voigtlander.—Dated 17th May, 1877. 
6d. 


One of the glasses of each lens of a symmetrical double combination 
lens, is made from a glass of greater density than that hitherto used for 
making lenses, thereby causing the lens to be over corrected, and some- 
what imperfect for the visual picture, but making the chemical picture 
as perfect as possible. The flint glass employed for this purpose is of 
very great specific gravity and great refracting power. 

1939. Sewine Macuines, A. Anderson.—Dated 17th May, 1877. 8d. 

The ordinary presser foot is replaced by a feeding and presser foot, the 
as plate of which is fitted on transverse slides on the underface 
of the foot, moving laterally thereon, whilst the forward feed-motion is 
being given to the feed foot, thus giving a zig-zag feed to the work, whilst 
the needle steadily maintains its position. The same result may be also 
obtained by giving an inward and outward lel sliding motion to the 
needle bar at each ascent of the needle, so that it pierces the work in two 
parallel lines at any determined distance agers, The arrangement to 
prevent the “ rag,” is obtained by the feeding bar being worked so 
as to convert the top feed into a four-motion feed similar to the under 


feed known by that name. od yd or kilter may also be applied, con- 
sisting of a folding blade carried by a rocking arm pivoted to a bracket 


4 attached temporarily to the head of the sewing machine by a screw. 

‘olds of any desired width may be laid under the needle, without stop- 

ping the machine. 

1940. Carryinc anp Lowerino Boats, &c., H. 8. Ross.—Dated 17th May, 
1877. 8d. 

A cradle for carrying the boat is carried by an arrangement of arms or 
davits jointed at their lower extremities to the side of the vessel. Two 
of these arms are arranged, one at either end of the cradle, having their 
joints where they are attached to it, and also those where they are 
attached to the side of the vessel in common horizontal lines. A third 
arm, placed between the other two, is attached to a lower portion of the 
cradle, and its joint to the side of the vessel is likewise in a corre- 
spondingly lower position. A kind of parallel motion is thus obtained, 
enabling, as far as the motion of the ship permits, the lowering of the 
boat perpendicularly. Torpedoes may be lowered in the same manner. 
1941. Biast Furnaces anp Curmneys, W. R. Lake.—Dated 17th May, 1877. 

— communication.) 6d, 

The length of the interior arc of the bricks should be a divisor of the 
number (3"14159), so as to allow all the circumferences to be made with a 
whole (non-fractional) number of bricks. The length of the brick being 
a multiple of the difference of the radii of two consecutive courses. The 
angles of the bricks should be multiples of each other, in order to effect 
the crossing of the joints of two successive rows of the same course. 
1942. Apparatus For HoLpINns anp DisepLayinc UmBRELLAS, F. M‘/lvenna, 

W. C. Boulding, and C. M. Boulding.—Dated 18th May, 1877. 6d. 

A socket into which the end of the umbrella is inserted, is furnished at 
one end with a pointed screw to attach it firmly 
1943. Giazinc Wrxpows, Doors, or Roors, J. Watson.— Dated 18th May, 

1877. 6d. 

The corners are removed from the square of em. thus enabling bolts 
to pass through them which are fastened by bolts bearing against a vul- 
canised washer. 

1944. Spinnine, G. Dyer.—Dated 18th May, 1877.—{Not proceeded with.) 
t 


For cleaning the gills, a separate inverted gill or brush is placed across 
each head of fallers or gill bars, and attached to the top slides or the 
bottom of a faller. 

1945. Screenine, SEPARATING, AND CLEANING Coal, &c., 7. 'Whitelaw.— 
Dated 18th May, 1877. 6d. 

The coal is thrown upon a screen through which the small coal passes, 
the larger portions fall upon and are carried along by a travelling platform 
made up of cross bars or plates carried on the links of chains working on 
pulleys or rollers. Upon reclining at the further end of the platform, the 
coal tumbles upon another screen, and the remaining dust thus removed. 
1946. Rotary Encines anp Pumps, T. Bruce.and J. Robb.—Dated 18th 

May, 1877. 6d. 

The piston is formed in two parts jointed together. One consisting of 
a flat plate is slipped through a close-fitting opening, in which it slides 
vertically. The upper extremity is attached to the other part of piston, 
which, in its turn, is attached to a disc by acrank pin. This disc revolves 
in a cylindrical chamber. When used as a rotary engine, a slide valve is 
provided to regulate the admission of the steam or other fluid, which 
fluid acting upon the piston will cause the rotation of the crank pin, and 
consequently of the disc and axis carrying it. If used asa pump, the 
motion is given to the crank axis through the jointed plate, or by motion 
to the crank shaft. x 
1047. Stampinc ArtTicLes From Mera. Sueets, C Erans,—Dated 18th 

May, 1877. 6d. 

The piston rod of a vertical cylinder carries a tup or head oe | 
between guides, and carrying the force or top die. The blank is hel 
upon the bottom die by a pressure block actuated by two levers from 
cams on an intermediate shaft. A friction clutch is employed so as to 
stop the revolution of the shaft, and thus enable several blows to be given 
by the tup without the removal of the pressure plate. 

1948. Dicorne anp CoLtectine Potatoes, H. H. Murdoch.—Dated 18th 
May, 1877.—{A communication.) 6d. 
The machine is mounted on three wheels, the one in front serving to 


steer by. Immediately behind the front wheel a circular cutter, acti 
upon fixed teeth, revolves, and cuts the stems of the plants to be gathered. 
An angular V-shaped box is arranged behind, in order to throw the stems 


aside when cut. A slightly concave spade or => is placed behind the 

cutter from one side of the frame to the ofher. This spade forms part of 

an inclined plane with closed sides, the continuation of which is an end- 

less revolving apron, which empties the potatoes into an oscillating rack 

at the back of the machine. 

1949. Packinc ror THE Sturrinc-poxes or Steam Enoines, &c., J. 
Kirkman. —Dated 18th May, 1877. i. 

A yarn or strands of fibrous material are saturated or covered with a 
solution of india-rubber, to which is added talc, soapstone, or other 
mineral lubricant. It is then passed over a wheel partly immersed in 
paraffine, wax, or other fatty matter, and made up into a rope. 


1951. Recucatine THE Dravont or Furnaces, &c., 8. Nightingdale, jun. 
—Dated 18th May, 1877.—{ Not proceeded with.) 2d. 
An opening is formed in the flue or chimney, and a swing door with a 
counterbalance on the outside of the chimney is fitted into it. The valve 
or door is set by a shifting weight to the requirements of the furnace. 


1952. Wasuinc Macuines, W. Peel and J. Brown.—Dated 18th May, 
1877. 6d. 

A metallic cylinder, closed at one end by a cap pierced with holes to 
allow the entry or exit of the air, is fitted with a piston, the rod of which 
passes through the cap and terminates in a double handle. The lower 
end of the cylinder is placed in the tub containing the cleansing water 
and the piston pushed down by the handle to the bottom of cylinder, 
where cross-bars prevent it passing the edge. The machine is now taken 
out of the water, and the piston allowed to in its first position, by 
the aid of springs attached either to the cap and the top of the piston, or 
a helical spring placed between the 4 and the handle. The action is 
then continued, forcing the air through the water at each stroke of the 
piston, and by the commotion thus produced, speedily cleanses the 
clothes. 

1953. Manvuracture or Mi_p Stee, on Homocensovus Iron, R. Howson. 
—Dated 18th May, 1877.—( Not proceeded with.) 4d. 

The puddling process is effected in a revolving furnace capable of pro- 
ducing an intermittent flame. The operation is commenced with as 
little ame as possible until the metal is nearly boiling, when the flame 
is allowed to play on it, increasing the heat to the end of the operation. 
The steel is plunged into water just at the point when it leaves the 
hammer, the rolls, or the mould, and before it has time to get cold. 
1954. Rarstxa or Forcine Water, Air, &., R. R. Gubbins.—Dated 18th 

May, 1877. 6d. 

A fan with two blades revolves in an outer casing divided into two 
chambers, the lower one serving as a casing to either blade after its stroke 
in the upper chamber, where a vertical cone turning synchronously with 
the fan presents an opening to each blade in succession to allow it to pass 
into ond leave the hollow cone. The water or air is admitted at one side 
of the periphery of the casing, and when drawn in by one blade of the 
fan it is expelled by the advance of the other blade through an opening 
on the opposite side. 

1955. Mvtes ror Spinwinc, J. M. Hetherington.—Dated 18th May, 1877. 
6d. 

The le, 
tubular, or may be either 


es are made of corrugated metal in combination with 
The corrugated parts 


other bars of metal. 
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single or double sheets. Two sheets may also be kept apart by studs or 
so as to form a cellular structure. 
1956. Vevocirepss, J. Starley and J. M. Starley.—Dated 18th May, 1877. 


The two driving wheels are placed at a distance apart sufficient to hold 
two riders, and a double set of cranks are provided. The wheels 
are placed between the driving wheels, one in front and one behind, and 
are steered simultaneously by the aid of a diagonal rod attached to their 
forks, Another em got consists in employing a central driving 
wheel with a front and back steering wheel, connected by pivot joints 
to the backbone, which carries the seat. The forks of steering wheels are 
connected by rods and worked simultaneously. The brake roller is 
mounted on a swinging frame having a movement excentric to the wheel. 
1957. Maaic Lanterns, F. Newton.—Dated 18th May, 1877. 6d. 

For the back glass is substituted a metal reflector, with hole in the 
centre closed by glass, talc, or the like (for inspection). To the under 
side of the lamp cover, and at the —_ end where the glass plaice is placed, 
metal stops are adapted (or a metallic flange), to prevent the currents of 
hot air impinging on the glass ends. (With this arrangement a glass 
plate may be used at back, with a reflector behind). To make the 
currents of hot air diverge still more from the horizontal, some holes 
are made in the top of the casing, just behind the glass ; the air rushes in 
from the outside and breaks up the heated currents. Horizontal flanges 
are also adapted to the top of the wick tubes. 

19058. Usinc anp Propvuctna Nirric Acip, B. C. Molloy and J. D 
Warren.—Dated 18th May, 1877. 4d. 

The fumes of the lower oxides of nitrogen arising from the decomposi- 

tion of nitric acid are reoxidised back into nitric acid, so that it may be used 
. The fumes, such as nitrous acid and peroxide of nitrogen, which 

have escaped from the vessel in which the nitric acid is being used, are 

conveyed to the lower end of a tower, to the upper portion of which one 

or more jets are fitted, through which steam and water are forced. 

Atmospheric air or oxygen is at the same time admitted into the tower. 

1959. Covetincs vor Ramway Carriaces, £. Edwards,—Dated 18th 

May, 1877.—{A communication.) 6d. 

The hooks consist of bars of iron having one side an inclined plane. 
When fixed to the rear end of the carriage they are placed inversely, so 
that the two inclined planes meet and force each other backwards until 
passing the hook, a spring acting upon each forces them well together, 
thus securely coupling the carriages. In order to prevent the hooks 

pling accidentally a kind of hinge is brought to bear on them by a 
spring, and thus lock them in position. 
1961. Apparatus ror Measvurine Distances, P. 0. B. Wollen.—Dated 
18th May, 1877.—(A communication.) 10d. 

The stand has a three-legged wooden rest, and the appliance for the 
horizontal adjustment is fastened to a plate at the top of the tripod by a 
screw rod and spiral spring. A double conieal steel axis attached to a 
three lobed plate attaches the frame to the tripod by screw nuts. An 
observation telescope is attached to the frame with a tangent scale, a 
vernier, and a rule, with a telescope stand and vision telescope. An 
ast: ical tel pe with “ Huyghen’s” ocular cross hair and linear 
magnifying power and tangent scale. In each instrument the rule point 
is on the left side. The vernier and the holder are readily shifted on the 
observation telescope. The rule is formed of a brass rod, and is furnished 
at its upper end with an axis fitting into a box upon the frame, thus per- 
mitting the revolution of the rule in the plane of the frame. Two small 
pieces are attached to the inside of the rule, in which a cylindrical rod 
with a flat end works, and is united to the vernier. By displacing the 
vernier, the steel axis is caused to shift in its two rests, and the vernier 
always remaining parallel to the tangent scale, causes a lengthening or 
shortening of the rule. A second vernier is attached to the front 
extremity of the steel rod for indicating distances on the line of sight. 

e base upon which the instrument stands when in use must be found 
by the ordinary steel tape. When the instruments have been po. they 
are sighted by tlre observation telescope, then by means of the vision 
telescope, the “ object "of each instrument is brought between the parallel 
threads of the cross bar, and the tangent lengths read off the vernier. 
1962. Pumpinc Macuinery, J. Stephens.—Dated 10th May, 1877.—(Not 

proceeded with.) 6d. 

The main slide valve receives a reciprocating motion without any levers 
or outside gear, by means of an cnatiuey slide valve taking steam from 
the main cylinder. Three large ports are formed in the ordinary slide 
valve, one of which, by covering ports from the main cylinder, and also 
ports to the outer sides of pistons which actuate an auxiliary slide valve, 
and the other two ports in the main slide valve making communication 
from the passages leading from the outer sides of the pistons, working 
the auxiliary slide valve to ports leading to the main exhaust passage, 
and thereby causing the auxiliary valve to reciprocate. The auxiliary 
valve causes the admission and exhaust of steam to and from the outer 
ends of the pistons that actuate the main slide. A ram is used to work 
in the two ls of a double-action plunger pump, and the distance 
pieces which couple the covers of the two barrels together are used as 
water es to and from the pump barrels ; the suction and delivery 
valves are placed in the course for the water through the distance pieces. 
A third part consists in bolting a pump barrel directly to the steam 
cylinder, and packing the rod connecting the steam and water piston 
together with metallic packing. 

1963. Raitways, B. Hawks and A. Bridges.—Dated 19th May, 1877. 6d. 

The joints of rails are formed either obliquely across the rail or may be 
V-shaped or curved, and are thus Smad by presenting them at the 
requisite angle to the saw. In order to support the rails, fish or filling 

lates are formed, so as to provide surfaces to bear upon the chair by 
orming thereon one or more wings or projections, so that each plate in 
taking the weight of the rail at its upper head, or at both heads con- 
jointly, bears down on the chair at one or more parts or surfaces, either 
directly or through intermediate keys or filling pieces. 


1964. Apparatus FoR ReMovinc CHARLOCK AND OTHER WEEDs, IW’. H. 
Ferris.—Dated 19th May, 1877. 4d. 

A rake attached to a handle is fitted with a cleaning bar, kept back out 
of the cut of the teeth during the operation of raking, until the rake 
becoming choked with weeds, the instrument is turned upside down, 
and the cleaning bar forced forwards by the pressure on the ground. 
The bar upon resuming work is forced back by a spring acting upon its 
frame. 








1965. Srreet anp Appress Taser, D. Tamet.—Dated 19th May, 1877.— 
(Not proceeded with.) 2d. 

The plan of astrect is produced on an enamelled or painted sheet of 
iron, and attached in any suitable manner to the corner of the street. 
The numbers of the houses in the street are added beneath with remov- 
able slips bearing the name and profession of the persons living therein. 


1966. Coxpensino THE STEAM or Steam Enarnes, W. E. Ludlow.—Dated 
19th May, 1877.—(Not proceeded with.) 2d. 

A cistern is fitted with a pipe having a series of pipes connected to it 
to a height of 32ft.; on the top of these pipes a condenser is fixed, havin 
a series of flanges in the interior, equal in number to a series of lipped 

ings, through which the cold water passes. Steam coming through 

e exhaust steam oo arrives through the branch steam pipe in the 
condenser, and coming in contact with the spray from the lipped openings 
is condensed. 

1967. Proretiinc SupMeRGceD VesseEs, A. A. Oliver.—Dated 19th May, 
1877. 6d. 

This vessel is a sort of floating gun which shoots its charges of expand- 
ing gas in the rear, by mechanism like that of a revolver. A cartridge 
drum is rotated at the inner part of a tube, which ses under the 
rudder, widening towards its mouth. The vessel is fish shape; it has 
a glass port tower on top, and adjustable fins at the bow. 

1068. Treatment or Maize, &c., A. M. Clark.—Dated 19th May, 1877.— 
(A communication.) 4d. 

The maize is stee in pure water at a temperature of about 150 deg. 
a as to soften it without causing fermentation or dissolving the 
starch, 

1969. ComposiTION For PREVENTING INcRUSTATION IN STEAM BOILERs, 
D. R. Meldrum and G. H. Cail.— Dated 19th May, 1877. 2d. 

Refuse leather is boiled in a solution of carbonate of soda or potash, to 
which lime may be added. The solution consists of 1250 gallons of water, 
4 ewt. of seda or potash, and geen of unslacked lime to every ton of 
leather thus treated. The liquid obtained is introduced into the boiler 
in the proportion of half a pint per nominal horse-power about once a 
fortnight. 

1970. Propuctna Ficurep PatrerNs ON NET OR LACE MADE IN DovUBLE- 
LOCKER Lace Macuines, 8. Whitehurst.—Dated 19th May, 1877. 6d. 

Five or more guide bars are used ; two provide the threads to make the 
net, one to make vertical stripes, the rest to make a variety of patterns. 
The bars “en the first content each operated by a pattern wheel and 
two double-ended rocking levers, each with a truck below bearing on the 
wheels ; the upper ends of the levers also carry trucks, one of which bears 
on a plate adjustable on the guide bar, and the other on a spring secured 
to the bar. 

1971. Preservine Fisues, P. Toninetti.—Dated 19th May, 1877. 2d. 
¢ fish are soaked by means of an injection through the eyes, or by 
means of a bath with a solution of the following ingredients per litre of 
water :—Natrum liboratum, 50 grammes ; natrum boratum, 150 grammes ; 
cloruri sodium pur, 50 grammes ; kali nitricum, 25 grammes. 
19°72. Preservine ANATOMICAL PREPARATIONS, P. Toninettt.—Dated 19th 
May, 1877. 2d. 

Th object to be preserved has injected into it the following solution : 
Spiritum, 1000 grammes; acidum benzoicum, 50 grammes; aether 
sulfuricum, 50 grammes. When the object has been soaked with this 
solution, atmospheric air of a temperature of 70 deg. to 80 deg., under a 








pressure of three to seven nom, is pumped through either of the 
jugulary or carotide veins, until preparation is perfectly dried out. 
1973. Preservine Meat, P. Toninetti.—Dated 19th May, 1877. 2d. 

The meat is preserved by na earn, nnn the veins, muscles, or other 
convenient part, a solution com ng the following ingredients per 
litre of water :—Natrum liboratum, 50 grammes; natrum aceticum, 3 

es; natrum boratum, 150 grammes; cloruri sodium pur, 50 
grammes; kali nitricum, 25 joer eet ammonium aceticum, 1; timoly in 
cristalli, 0°10 grammes; alluminal aceticum, 0°5 grammes; barium 
ey 02 





10°74. Preservine MiLk, Cream, AnD Butter, P. Toninetli.—Dated 19th 
May, 1877. 2d. 

The following ingredients are mixed with one litre of milk or of cream, 
or with one kilogramme of butter:—Natrum liboratum, 2 grammes ; 
natrum boratum, 5 grammes ; sugar pulverised, 7 grammes. 

1975. Sream Enornes, G. Tangye and H. Cherry.—Dated 19th May, 1877. 
t 


The bed, the front cylinder cover, the two bearings of the crank shaft 
and the guides are cast in one piece, the upper and lower edges of the bed 
being both stiffened by a “~— The upper flange is planed and forms 
the guide for the cross-head. The eccentric sheave is placed between one 
of the crank shaft “ey af and the crank, the rod passing through a hole 
cast in the side of the . The feed pump is bolted to the back of steam 
chest, and is actuated by the slide valve spindle, which is carried through 
a stuffing box at the back of the steam chest. The connecting rod is of 
cast steel of H-section, the small end being bored out for the brasses of 
cross-head pin. The cross-head is of cast steel, with a hollow pin on the 
upper side serving as lubricator. A foundation template and oil-drip 
catcher is cut out of sheet metal of the same form as the bed, with holes 
for the foundation bolts to pass through. A depression is formed in the 
template beneath the crank to receive the waste oil from the crank pin, 
guides, and other lubricated parts. 


1976. ARTICLEs OF MOURNING OR FINERY AND ORNAMENT, M. Nelson and 


H. Pic. 

Artificial stones consisting of glass and enamel are melted on to metal 
stems which are rivetted, screwed, soldered, or otherwise attached to 
perforated metal mountings. The stones have hitherto been either 
tinned enamel or tinned glass soldered upon metal, enamel or glass 
likewise mounted on metals. 

19'7'7. CoLLapsiBLE Boats, J. N. Colby.—Dated 19th May, 1877.—{Not 
proceeded with.) 2d. 

The frame is formed of a set of cross jointed oscillating bars or ribs 
acting on the principle of lazy tongs, so that when closed the bars would 
be close together. The floor is formed of a set of longitudinal boards 
fastened at the ends by metal staples to the expanding frame of the boat. 
The whole to be covered with canvas, indiaeutine, or a waterproof fabric. 
19°79. Manvracture or boots anv SHoes, C. P. Alexander.—Dated 19th 

May, 1877.—(A communication.) 6d. 

The machine is for stretching the uppers of boots and shoes, and 
securing the same to the last, and consists of a horizontal fixed support. 
Between two uprights of this —— an open horizontal frame is pivotted, 
through one of the trunnions of which a screw serving to grip the heel 
of the last passes. The toe of the last is pressed against a swivel support. 
The holder is kept in position by a removable pin and slotted plate. A 
set of levers with jointed links and cross bar cause a number of pincers 
below to catch hold of the edge of the leather. Other pincers of similar 
construction are arranged to draw the edges of the leather over the toe 
and under the sole of the last, in order to facilitate the introduction of 
the sprigs or tacks. The nails are inse by a self-acting contrivance 
mounted on aswivelling frame, which carries a hammer worked bya treadle. 
This hammer forces down a rod which strikes a magnetised piece of metal 
carrying a nail held by attraction to the end of it. At each stroke of the 
hammer an automatic feeder is pushed on one side by the inserter, and a 
fresh nail is attracted to the extremity ready for the next stroke. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRANSACTIONS to-day—Thursday—upon ’Change in Birming- 
ham, and yesterday in Wolverhampton, were restricted to the 
supplying of only pressing wants. 

the hesitation to buy, which marked the quarterly meetings 
last we *:. owing in great part to the expectation by merchants 
and consumers that new wages’ arrangements which were being 
made with their workpeople, by the proprietors of mills an 
forges, must bring about lower prices, is much more evident this 
week. This has originated in the more general character of the 
wages movement, and the certainty that a sensible drop in wages 
is about to be officially declared. 

A drop of 6d. per ton in puddlers’ wages and of 5 per cent. in 
the wages of millmen was declared by the ironmasters to be 
“simply ridiculous.” Even 9d. and7} percent. respectively was 

yronounced incapable of affording relief worthy of the name. 

Kothing short of 1s. per ton reduction in puddlers’ wages, and 10 

per cent. in the remuneration of the millmen, would, it was con- 

tended, at all merit the consideration of the employers. 

The men hold out for a settlement of the question through Mr. 
Joseph Chamberlain, M.P., who is the arbitrator of the board. 

A striking illustration of the losses which some ironmasters 
here are now sustaining is made by Mr. W. O. Firmstone, who 
has now only one out of six blast furnaces blowing, and who has 
recently put out his Hyde and his Crookhay Ironworks. For 
three or four years he had been losing by his finished ironworks ; 
latterly he had lost £100 a week by his Hyde Works. Here he 
made wire iron, and had been losing from £1 5s. to £1 10s. upon 
every ton he has made in the ve twelve months, and it was 
this week being sold in Birmingham and Tipton at from 2s. 6d. 
to 5s. under the prices of a ee ago. At both the Hyde 
and the Crookhay Works the men sought to be re-employed, 
offering to accept a drop of 6d. per ton and 5 per cent. respect- 
ively. But the Hyde men had demanded that they should still 
be paid 1s. extra per ton for puddling iron to be used in makin; 
wire. He would, he announced, never reopen his works on suc 
terms. 

There are other firms than the Patent Shaft Ne ae A and 
their hands who are agreeing, apart from the Conciliation Board, 
to a reduction of 9d. and 74 per cent. respectively. 

The severity of Belgian or is much complained of this 
week, and it is intimated as admonitory that the rails which are 
now being delivered in Wolverhampton for an omnibus tramway 
in that town are of Belgian make. 

The increasing stringency of foreign tariffs is equally a cause of 
complaints in the iron districts. One of the latest items in that 
regard is that the £5 per ton duty in Spain on iron made in South 
Staffordshire has been increased to £6, and that that higher duty 
will enable the Spaniards to make iron in their own country at 
prices with which we cannot compete. 

Only a quiet business is doing in pig iron, but there are blast 
furnace proprietors who are selling all they make, and are also 
reducing their stocks. 

Coal is slow of sale, and does not strengthen in price. 

The Mines Drainage Commissioners have again discussed the 
clauses of the pro new bill. The clause against which most 
opposition was irected was that which proposed to render 
districts which had voted themselves out of the mines drainage 
area liable to be re-included if it could be shown that they sent 
water into an adjacent district. A hot debate over this clause 
has ended in its withdrawal. 

Most of the engineering and ironfounding firms in this district 
are taking steps to secure an extension from nine to ten hours as 
the working day ; others, however, desire a reduction of 10 per 
cent in wages. Notices have been served upon the men. The 
operatives in the Bilston district have met, and resolved to resist 
any lengthening of the working day. That the operatives at all 
the works affected would prefer lower wages to eer hours is 
no cn nor is it clear which the employers as a body would 
prefer. 

The galvanisers and the heavy tool firms are the busiest 
amongst the general industries. For heavy edge tools some excel- 
lent orders for South America have just been placed; and some 
of the galvanisers are so busy in the roofing department that they 
are compelled to refuse work for ows delivery. 

The directors of the Midland Railway Carriage and Wagon 
Company have declared an interim dividend for the half-year 
ending December at the rate of 10 per cent. per annum on the 


ame and 6 per cent. on the preference shares, payable on 


On Wednesday a special meeting of the Birmingham Chamber 
of Commerce was held, at which General Sir Arthur Cotton gave 
an address upon “‘ Famines and Irrigation in India.” 

At a meeting of the Bewdley Town Council, on Monday, a 
letter was read from the general manager of the Great Western 
Railway stating that the directors had now given instructions for 
the work to be completed ‘‘ as quickly as possible,” and that the 
officers had been ordered to report upon the proposed train 
service. 

Orders for finished iron have this week been received at the 
works in North Staffordshire somewhat more abundantly than 
has recently been the case, as, the Birmingham quarterly meeting 
being over, buyers are a little more settled, 

The colliers on strike at Longton, in the north of the county, 
show no disposition to give in. e Duke of Sutherland has 
brought a number of miners from distant parts of the country to 
work at his Florence Colliery in the place of those on strike. 
Lodgings have been found for them at Trentham, and they are 
aa to and from the pit in a special train on the Duke’s 
own line. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


TRADE all ee this district continues extremely dull as 
regards the demand both for iron and coal, and the quarterly 
meetings last week have not been followed by any flow of orders 
into the market. More inquiries, however, are reported, and 
although these do not lead to any business of importance at pre- 
sent, there is a more hopeful tone in some quarters, as the belief 
is entertained that with the close of the war a fair amount of 
trade may be done. Consumers, however, as a rule, do not 
appear to anticipate at present, at least, any upward movement in 
values, and show no inclination to buy more than from hand to 
mouth, just to cover their existing very limited requirements. 

Lancashire makers of pig iron have, within the last week, 
secured a few small orders, and as the few furnaces in blast are 
kept fairly employed, they are still firm at late rates, the quota- 
tions for delivery into the Manchester district remaining at 51s. 
per ton for No. 3 foundry and 50s, for No. 4 forge, less 24 per 

r cent. The small amount of plant in operation in the pro- 

uction of hematites is also kept going on contracts, but there is 
little or no new business coming to hand for this class of iron. 

There is a good deal of underselling in this district in 
outside brands, and both Derbyshire and Lincolnshire brands 
were offered here at lower figures than the local makers 
are prepared to accept. One or two sales of Derbyshire iron 
are reported at prices for delivery here, ranging about 50s. 
for No. 3 foundry, and 49s. 6d. for No. 4 forge, less 24, and 
Lincolnshire iron is quoted at 50s. to 51s. for No. 3 foundry, 
and 49s. 6d. per ton for No. 4 forge, less 23. Although the com- 
bination of Middlesbrough ironmasters is maintained, and some 
of the furnaces are being blown out, this has no material effect 
on the market, and there are sellers at as low prices as ever; but 
whether merchants who have sold forward at the low figures will 
be able to cover themselves is questioned in some quarters, not- 
withstanding the large increase of stocks at Middlesbrough. The 
average selling prices for G.M.B. delivered into this district 
remain at 48s. 9d. per ton for No. 3 foundry, 48s. 3d. for No. 4 
foundry, and 47s. 9d. per ton for No. 4 forge, net cash. 

The finished iron trade is without improvement. Orders con- 
tinue very scarce, and although the works have now resumed 
operations after the holidays, it is only in exceptional cases that 
they are anything like fully employed. Prices for some classes of 
iron are if anything rather easier, and for delivery into the 
Manchester district quotations may be given about as under :— 
Middlesbrough bars, £6 3s. 6d. to £6 5s. per ton; Lancashire 
ditto, £6 5s. to £6 7s. 6d.; and North Staffordshire ditto, 
£6 7s. 6d. to £6 10s. per ton, according to the nature of the speci- 
fication and the size of the order. 

The reduction of 5 per cent. in the wages of finished iron- 
workers to which I referred in a previous report, has, I under- 
stand, been carried into effect without any opposition on the part 
of the men. 

There is still only a very limited Jemand for coal, either for house 
fire or general manufacturing purposes, and although the output 
throughout Lancashire has been considerably aaiglad during the 
past fortnight in consequence of the holiday stoppage of the pits, 
at many of which there was a good deal of delay in getting fully to 
work. There is no scarcity of supplies in the market. At several 
collieries in West Lancashire an attempt is being made to secure 
an advance of about 6d. per ton on the price of better classes of 
round coal for house fire purposes, but there is no general upward 
movement in values, and it will only be in very exceptional cases 
where any advance upon late rates can be obtained. In other 
classes of fuel there is no change, the inferior sorts of steam, 
forge, and engine fuel being quite a drug in the market. The 
average quotations at the pit-mouth may be given about as 
under :—Best Wigan Arley, 10s. to lls. per ton ; common ditto 
and Pemberton four-feet, 8s. to 9s.; common house coal, 6s. 6d. 
to 7s. 6d.; steam and forge coal, 5s. 6d. to 6s. 6d.; burgy, 4s. 6d. 
to 5s. 6d.; and slack, 2s. 3d. to 4s. per ton, according to quality. 

The shipping trade is extremely quiet, and there are very few 
orders in the market, either on foreign or coastwise accounts, 
whilst prices continue to be cut down to the lowest possible 

yint, common coal at the high level, Liverpool, being offered at 
= — 7s. per ton with Is. to 1s. 6d. per ton extra, delivered 

ongside. 

I hear that many of the miners from South Wales are now 
seeking employment at the Lancashire collieries, and in some 
cases have been successful in obtaining work. A batch of men 
from the Forest of Dean have also come to the pits in the neigh- 
bourhood of Manchester. 

The demand for the hematite pig iron of the North-West of 
England is smaller than it has been for several months past. 
Much caution is shown both by makers and buyers, and the few 
transactions show how uncertain the future of trade is regarded 
by those who are associated with it. Almost the whole of the 
demand is on home account, and a very limited amount of conti- 
nental work is being done. There is much want of confidence in 
trade with our neighbours south of the Channel. Since the 
opening of the year stocks of iron have been reduced, and makers 
are likely to reduce them still further during the next few weeks. 
Prices have undergone no change, and No. 1 Bessemer is still 
offering at 67s. 6d. a ton, and No. 3 forge at 64s. 6d., these prices 
being the bases of the value of all descriptions of iron produced 
in the district. 

Steel makers are in full employ, only a few mills being stopped, 
and these simply for necessary repairs. It is estimated that 
orders are in the hand of makers of steel which will maintain a 
fair activity at works till March or April, when the shipping 
season may introduce renewed life. Prices of steel are at alow 

int, and makers are only just enabled to secure a profit. 
Railway material is the feature of manufacture, but mer- 
chant steel is in fair request; billets, bars, plates, wire, bands, &c. 
finding a fair market. 

Tron shipbuilders have fewer orders in hand at present than at 
any time p the past few years, and there are few indications 
of improvement in this direction. There are a small number of 
orders offering, and prices are exceedingly low. 

Finished ironworks are not regularly employed, and some mills 
have been stopped for a few months. 

Engineers and ironfounders are short of work. In the marine 
department there is more activity than in the general trade, but 
in both departments the orders are falling off. 

The steadiness for some time observed in the iron ore trade is 





still noticeable, and it is evident that no hopes can be entertained 
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of cheapening the value of iron and procuring the raw material 
at a less figure. 

Coal is quiet in tone, and the consumption is more restricted 
than it was a few months ago. 

The first half-yearly meeting of the Barrow Steel Casting Com- 
pany was held on Monday, when the report adopted stated that 
a plot of land had been bought for the site of works in the 
neighbourhood of Hawcoat line of railway, that the works had 
been partially built, and that the company expected to produce 
steel in the course of a week or two. 

The official return of the output of iron ore in Cumberland 
shows that 1,253,910 tons were raised last year, representing a 
value of £996,046. This compares favourably with previous 
years. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Dvurinec the present week very valuable testimony has been 
borne as to the real state of trade by gentlemen in this district 
who occupy leading positions in the iron trade. At the annual 
meeting on Monday of the Leeds Chamber of Commerce, Mr. 
James Kitson, jun., who is one of the foremost ironmasters and 
engineers of the West Riding, said that over-production in his 
own trade had been one great reason for the depression from 
which it was now suffering. Hehad been very much struck with 
the quantity of iron produced in Cleveland last year, namely, 
2,100,000 tons, or a million tons more than ten years ago; yet the 
whole of this enormous production had been got rid of, and the 
exports had largely increased to Germany, Belgium, and Holland. 
A great outery was being made about the depression of trade, but 
this depression was to a great extent to be accounted for by 
the changes that were taking place in the nature of the material 
used, for whilst some districts—South Wales, for instance—were 
suffering from the extinction of the iron rail trade, other districts 
suchas Barrow-in-Furness, were benefiting by it. There was a tran- 
sition going on, and although individuals might suffer, yet the 
general trade of the country was not suffering. This was proved 
by the way in which the railway returns kept up. As far as the 
general iron trade of the district was concerned, there was in some 
quarters a much brighter prospect than was the case a year ago, 


although some of the specialities of the district were suffering 
greatly. In referring to an article in the Times arguing that the 


supply of locomotives for Australia was now being made in 
America, Mr. Kitson said that at the present time there were four 
large contracts for locomotives for Australia being executed in 
this country. A Manchester engineering firm had an order for 
twenty-four larze engines for New South Wales. The fact was 
that two or three American engines had been sent to Australia 
by way of experiment. 

The Mayor of Leeds (Mr. Carbutt) also spoke, saying that the 
Prince Imperial of Austria was to be brought to Leeds for the 
purpose of imbuing him with free trade principles, and added 
that he had been told that day by a gentleman, that in Derby- 
shire, Northamptonshire, and Leicestershire, the iron trade was so 
good that not a single blast furnace was standing. This, however, 
I doubt, because I myself know of several Derbyshire furnaces 
which are out of blast. Mr. R. Tennant, M.P., in the course of 
a long speech at the same meeting, hardly took so sanguine a view, 
win alt. 8 he admitted that the Board of Trade and railway traffic 
returns showed we had been doing quite as much business. It 
was quite certain, nevertheless, that little or no profit had been 
made, and that foreign competition was running us more closely 
than it had ever done before. 

Mr. George Wilson, the well-known managing director of 
Charles Cammell and Co., Limited, Sheffield, also spoke on trade 
subjects, on Tuesday evening, at Penistone. He believed many 
causes had conduced to the depression of trade. By the invest- 
ment a few years ago of a large amount of capital in trade, the 
“erty tenes had been rendered far in excess of the demand. This 
nad also cccurred in Germany and America, the latter of which 
was once a valuable market to this district, but was now closed, 
owing to the heavy duties, which in some cases amounted to 
100 per cent. on cost price. The other day, a very eminent 
member of Parliament had said that he almost thought the time 
had arrived when the question of free trade should be recon- 
sidered, and whether it would not be better to put Is. or 2s. a 
quarter on American grain, so as to allow our colonies a chance 
of sending their corn here. Personally, however, he thought the 
time was not yet ripe for that. There was much distress now at 
Sheffield, particularly amongst the ironworkers, for steel was 
now so cheap and improved, that it was largely replacing iron. 
Owing to the good sense and moderation of their own work- 
man, he was glad to say they had been enabled to secure some 
valuable contracts which would keep them fairly employed 
through the winter. That had been done to keep the works 
soing, the question of a balance-sheet being a secondary matter. 
Mr. Wilson further alluded to the dissatisfaction that exists in 
the heavy trades of the distriet by reason of the great charges 
that are imposed by the railway companies on all goods of that 
class that are manufactured in the neighbourhood of Sheffield. 
These charges, he said, were more per ton than in any other part 
of the country, and twice or thrice as much as on the Continent. 
The matter, however, would be brought before the companies, 
aud if they would only meet the manufacturers in the spirit they 
usually did, he had no doubt an additional stimulus would be 
given to the steel trade of the district. I may add that the steel 
rate from Sheffield to Liverpool was formerly 20s. per ton, but 
was three or four years ago lowered to 12s. 6d., at which it now 
remains. To Hull the rate for rails is about 8s. by rail, and only 
4s. 6d. by canal. One would suppose, taking the respective 
mileages into consideration, that if Hull is only 8s., Liverpool 
might very readily be brought down to 7s. 6d. or 8s. More will 
probably be heard of this matter shortly. 

In the iron trade proper the changes of the week have not been 
numerous, nor have they been of any particularimportance. At 
the Sheepbridge Works considerable re-arrangements of wages 
and the number of men have been effected, and I hear that some, 
if not all, the men employed by Samuel Fox and Co., Limited, 
Stocksbridge, have accepted a reduction equal to about 4d. a day. 
The men in the file trade, I may here remark, are resolutely 
resisting the attempted drop by one house, and during the past 
week no fewer than 600 new members have rallied to the union 
ranks. 

For sc me weeks past there have been rumours in circulation 
relative o the Albion Steel and Wireworks, Sheffield, which 
have beei. closed for some time, owing to the winding up of that 
company. It is now stated that the works are likely to be 
leased by the Telegraph Construction and Maintenance Company, 
of London, which was one of the best customers of the Albion 
Company. It is reported that the arrangements are for a two 
years’ lease, with the option of purchase at the termination of 
that period. 

The Stanton Ironworks, Derbyshire, have been acquired by a 
company with a capital of £600,000 in £100 shares, of which Mr. 
J. 8. Crompton, of Derby, holds 1000, and Mr. George Cromp- 
ton, of Chesterfield, 1000. The properties included in the transfer 
are the Stanton Ironworks and the Dale Colliery, Stanton and 
Ilkeston; the Teversall Collieries, Nottingham; the Pleasley 
Colliery, Derby ; the Desborough Iron Ore Works, Northamp- 
ton ; and the ironstone mines, Northampton. 

The coal market remains in a very quiet state, although there 
is certainly a considerable sale of fuel just now. rices, how- 
ever, are very low all round, and colliery owners as well as 
merchants, complain strongly of their inability to obtain more 
than the most meagre profits. No new action has as yet been 
taken in respect of the wages question, but the associated coal- 
owners are not unlikely to consider the matter afresh in the course 
of the next month or six weeks. The dispute at Manver’s Main 

olliery has now been referred to arbitration. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been practically no change to speak of in the 
position of the iron trade of the Cleveland district since the date 
of my last report. The meeting of ironmasters, held a week ago, 
was adjourned until next week, and meantime the rates on which 
they resolved on Tuesday remain in force. At the iron market 
this week there was but a trifling amount of business done. The 
rates of the previous week were fully maintained, No. 3 being 
41s. and No. 3 forge 40s. per ton, less 1 per cent. At these terms 
merchants who require deliveries for immediate shipment are 
now compelled to negotiate, but the quantity of iron going into 
stock is still exceptionally large, and it is probable that at the 
end of the current month makers’ stocks will exhibit a great 
advance upon the figures of the new year. 

Several furnaces are about to be blown out, but makers appear 
disposed rather to put their furnaces on to Bessemer iron than to 
blow them out altogether. There are now upwards of a dozen 
furnaces in the district engaged in making this quality of iron, a 
large proportion of which is shipped from Middlesbrough. 

The finished iron trade calls for no comment. There are now 
about 1020 furnaces idle between the Tyne and the Tees, both | 
inclusive, being as nearly as possible exactly one-half of all the 
furnaces in the district. The total make of finished iron in the 
North of England district during last year was over 400,000 tons, 
being a larger output than that of any other district. Orders 
for plates are not quite so plentiful as they were, but the local | 
shipbuilders still continue very busy. Prices are still downwards, 
plates being now on offer at £6 7s. 6d. per ton, and the compe- 
tition is such that there appears very little prospect of a change | 
for the better. No further action has been taken in reference to 
the question of wages. It will, however, be considered at the 
next meeting of the Board of Arbitration. 

Messrs. Boleckow, Vaughan, and Co. are now producing up- 
wards of 800 tons of Bessemer steel rails per week at their new 
steel works on Tees-side. The works are on quite anew plan, and 
have been visited by steel makers from all parts of the country, 
as well as from abroad. 

In reference to the coal trade, there is no matter more engross- 
ing than the strike of Northumberland miners, which continues 
without any prospect of settlement. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Art the end of the year it was hoped that the price of raw iron 
had reached a minimum, and that if an improvement did not 
speedily come, the figures would at least remain stationary for 
some little time. 
and no one seems to have any idea as to where it will stop. The 
unsettled state of affairs in the East has very sensibly interfered 
with investments in iron; and hence, in order to affect sales, 
makers and holders have been obliged to submit to further 
reductions in prices. It is impossible to see how Scotch pigs can 
pay at the present rates. In fact, they do not pay, and under 


ing, and resolved to further reduce the wages of the ironworkers, 
as well as those of the colliers. There are now 170,000 tons of 
pigs in Messrs. Connal and Co.’s Glasgow stores, and stocks in 
the hands of makers are understood to have considerably increased 
since Christmas. At present we are importing less Cleveland 
iron than at this time last year; but it is expected that in the 
course of a few weeks, the usual quantities will be taken by our 
manufacturers. 

The warrant market opened dull on Friday morning at 
50s. 84d. to 50s. 9$d. cash, there being only a small business, 
while the only quotation recorded in the afternoon was 50s. 9d. 
cash. On Monday forenoon, business started at 50s. 8hd., and 
receded to 50s. 8d., but a slight improvement took place in the 
afternoon to 50s. 8$d. and 50s. 9d. cash. The market was 
stronger on Tuesday, when a fair business was done at from | 
50s. 9d. to 50s. 11d. cash, and 51s. one month fixed. On Wednes- | 
day 5000 tons were sold by auction at 50s. 9d. to 50s. 10d. prompt 
cash. To-day (Thursday) there was a fair business at the last 
quoted figures. 

Makers have again been obliged to make a reduction in their 
prices of from 6d. to 1s. per ton. Monkland and good mixed 
brands No. 3 have in some instances fetched 3d. more money, 
but nearly all the special brands have been reduced. Good 
marketable brands, No. 1, fell 6d. per ton; Gartsherrie and 
Coltness, No. 3, 6d. each ; Langloan, Carnbroe, Clyde, and Glen- 
garnock, No. 1, 1s., No. 3, 6d.; Calder, Nos. 1 and 3, 6d; Eglin- 
ton, No. 1, 6d.; and Dalmellington, Nos. 1 and 3, 6d. The 
quotations are now as follows :—G.m.b., f.o.b. at Glasgow, per 
ton, No. 1, 52s. 6d; No. 3, 50s. 3d.; Gartsherrie, No. 1, 59s. 6d.; 








No. 3, 53s. 6d.; Coltness, No. 1, 64s. 6d.; No. 3, 55s.; Sum- 
merlee, No. 1, 59s.; No. 3, 53s.; Langloan, No. 1, 61s. 6d.; 
No. 3, 54s.; Carnbroe, No. 1, 55s. ; No. 3, 51s. 6d.; Monkland, 


No. 1, 53s.; No. 3, 50s. 3d.; Clyde, No. 1, 53s.; No. 3, 5ls.; 
Govan, at Broomielaw, No. 1, 53s. ; No. 3, 51s. ; Calder, at Port 
Dundas, No. 1, 58s. 6d.; No. 3, 51s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 58s. ; No. 3, 53s.; Eglinton, No. 1, 53s. 6d.; 
No. 3, 51s.; Dalmellington, No. 1, 53s. 6d.; No. 3, 51s. 6d.; 
Carron, at Grangemouth, No. 1, 65s. ; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 61s.; No. 3, 55s. 6d.; 
Kinneil, at Bo’ness, No. 1, 54s. ; No. 3, 51s. 

Last week’s shipments of pigs amounted to 6085 tons, as com- 
pared with 6510 in the corresponding week of 1877; and the 
arrivals at Grangemouth from Middlesbrough were 3970, as 
against 7685 in the corresponding week of last year. The malle- 
able trade continues dull, as does almost every branch of the 
manufactured iron trade. Prices are at the lowest. Last week 
the foreign shipments of iron manufactures from the Clyde were 
large. They embraced locomotive engines and tenders to the 
value of £27,200; steam crane, £600; bridge work; £900, and 
railway sleepers, £13,000 for Bombay; £7100 machinery for 
Calcutta and New Zealand, £15,500 castings, £600 pipes and 
tubes, £940 sewing machines, and £3900 miscellaneous articles. 

The coal trade is very dull in both home and foreign depart- 
ments, and prices continue low. Contrary to expectation, the 
exports of coal and coke from the Scotch ports during the past 
year are found to have been 288,179 tons less than in 1876. The 
figures are—1876, 2,634,299 tons, and in 1877, 2,346,120. In 
the eastern mining counties the demand is a little brisker than 
in the west, but there are also complaints as to the unremunera- 
tive nature of the trade. A daily coal market, after the model 
of the iron market, has now been established in the new Glasgow 
Coal Exchange, and it will prove a great advantage both to coal- 
masters and traders. 

Messrs. Black and Sons, Whiterigg, near Airdrie, have just 
opened a new ironstone field in that district, and found the 
mineral to be of excellent quality. The main shaft of the pit, 
already sunk, has a depth of 150 fathoms, and the water is raised 
in three lifts by an engine constructed by Messrs. Dick and 
Stevenson, of Airdrie. This engine, which is one of the largest 
yet erected in Lanarkshire, is of the direct-acting, overhanging- 
beam class, the steam cylinder being 66in. in diameter, and the 
pumps having a stroke of 12ft. 

It may be stated that Messrs. Dick and Stevenson have under- 
taken the ventilation of Messrs. Dixon’s High Blantyre Colliery, 
at which the recent terribly fatal explosion took place, and they 
are to carry out the work according to a system which is highly 
spoken of in connection with several other collieries in this 
district. 

Mr. Macdonald has informed the miners that, in the present 








| reduction has now become general. 
| oe —_ extended to blast furnace-men, mechanics, engineers, 
jand a 


| week. 


| account. 


But the tendency still continues downward, | 


the pressure of circumstances the ironmasters have held a meet- | 


hon. gentleman still advocates the restriction of the output as, in 
his opinion, the proper remedy for bad trade, and accordingly an 
extra effort is about to be made to resuscitate the unions through- 
out the country, with the view of taking action in the matter. 
Sectional strikes are threatened here and there on account of the 
alleged inequality of the reduction. This is the case at Messrs. 
Colin Dunlop and Co.’s collieries at Quarter, and likewise at the 
Flemington and Westburn Collieries, near Cambuslang. The 
As indicated above, it has 
operatives connected with the ironworks. The iron- 
workers are not expected to offer any resistance. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade has shown decided improvement of late, but the 
business is partial in its character, and while some collieries are 
occupied the whole of the week, many are only working from two 
to three days. Cyfarthfa collieries have been exceedingly busy 
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| of late, and when a stoppage has taken place it has been throug 


a deficiency of trucks to hand, and not from lack of business, 

A rumour has been in active circulation during the last week 
to the effect that Russian agents have been placing extensive 
orders for coal. I have not been able to get this authenticated, 


| but it is evident that a marked improvement has set in, and 
| there has been a firmer tone 


in prices, but I doubt if the 
Cardiff shipowners entertain any decided opinion upon the ques- 


| tion whether England will, or not, become involved in the war 


between Russia and Turkey. As one expressed it, a few days 
will give a better clue to ferm one’s judgment. 

At Cardiff the exports have been slightly over the average, 
while Newport and Swansea have doubled theirs during the last 
The total of the whole of the coal from Welsh ports to 
foreign countries slightly exceed 100,000 tons. 

Great interest has been taken by the English public in the 
destitution amongst the Welsh colliers, and upwards of £5000 are 
now in the hands of the relief committee, poe Aberdare, and 
Mr. Henry Richards. The suffering is attributed to the late 
stagnation in the coal trade, colliers working but one or two days 
a week, and being thus reduced to only a few shillings wages 
per week. 

Dowlais Works have been steadily in action of late with steel 
orders, but nowhere are there any orders for iron in hand of any 
No railway iron left Newport last week, and the ship- 
ment from Cardiff was confined to a few hundred tons. There is 
very little doing amongst the Monmouthshire works, excepting 
Panteg and Ebbw Vale. Rhymney and Tredegar works are 
very slack. The second issue 6 per cent. debentures are now 
being issued by the Rhymney Iron Company, but preference will 
in all cases be given to the original shareholders. The money, 
£36,000; is intended to be applied in the extension of the steel 
works, and I should say if carried out as well as the small but 
compact Bessemer arrangements now in operation, the money 
will be well expended. 

There has been a change in the receipts respectively of the 
Taff Vale and Rhymney railways, and while the Taff last week 
indicated an increase in the receipts of £71 over the corre- 
sponding week of last year, the Rhymney recorded—for it the 
exceptional instance—a decline of £35. Mid-Wales and Brecon, 
which are principally ‘‘summer-side resort” lines, both 
announce & Eodies. ; 

The tin-plate trade continues tolerably brisk, without pre- 
senting any special feature for record. The Association will 
meet soon, when certain matters are to be brought forward of an 
important character. Rumour is busy in general as to whether 
a restricted make is intended, but if so it is confidently stated 
that the miners will be in a minority. 

In the Forest of Dean the same partial briskness is shown in 


| the coal trade as in Wales; thus the Cinderford house coal trade 


is dull, while at Parkend the pits are working full time. 

There has been no improvement in the iron trade of the Forest. 
A Cardiff vessel laden with coal ran into Constantinople the 
other day under German colours. 

Notice was issued at the Avonside Engine Works, Bristol, this 
week, of two important changes—the first, a reduction of 125 per 
cent.; and the second, an arrangement of a week’s notice on each 
side, 

Swansea Harbour reports are satisfactory, and of late the 
tonnage of vessels has increased considerably. 
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Sovrn Kenstncton Musreum.—. Visitors during the week 
ending Jan. 12th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 14,886; mercantile 
marine, building materials, and other collections, 2209. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m, 
to 4 p.m., ‘Museum, 2844; mercantile marine, building materials, 
and other collections, 113. Total, 20,032. Average of corre- 
sponding week in former years, 15,948. Total from the opening 
of the Museum, 16,891,203. 


Epps’s Cocoa. —GRATEFUL AND Comrortinc.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
sroperties of well-selected cocoa, Mr. Epps has provided our 
reakiant tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be gradually built bf 
until strong enough to resist every tendency to disease. ‘Hundreds 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourised frame.”—Civil Service Gazette.—Sold only in packets 





condition of the trade, a reduction in wages is inevitable, and the 
men have consequently agreed to accept the situation. But the 


labelled—James Epps and Co., Homeopathic Chemists, ndon 
i—fApvrt.] 
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SILVER MINING IN NEVADA. 
No. IV. 


TREATMENT, PRODUCTION, AND VALUE OF THE ORES OF 
THE COMSTOCK VEIN. 


THEsE ores are described as consisting chiefly of 
various: sulphuretted forms of ‘silver, native silver, 
and gold, finely disseminated through a gangue of 
quartz. With these are associated a few other accessory 
minerals in inconsiderable proportion. The character and 
composition of the ores ascertained by assay, greatly 
influence the course~of metallurgical treatment most 
generally adopted in their reduction to the metallic state. 

The ores are thus classified: The first class of rich ores, 
it is said, embrace those the assay value of which exceeds 
150dols.perton. These ores form but a small proportion of 
the Niee: A second class, when distinguished, is usually 
designed to include ores where the assay value ranges 
from 90 dols. to 150 dols. per ton. In many of the mines 
the proportion of second-class ore is so small, or the charac- 
ter of the ore so uniform, that no such distinction is made, 
the whole product being worked without assortment. 
The third -class ores embrace all workable ores of lower 
yield than those previously referred to, the average assay 
value varying considerably in the different mines. The 
silver of the first-class ore is intimately combined with 
sulphur, and associated with lead, zinc, iron, and other 
metals, rendering the extraction of the silver difficult. 


These ores cannot be profitably treated by the simple | 


methods usually adopted with 
the second and third-class 
ores, but are crushed dry, 
roasted at a regulated heat 
with salt in reverberatory 
furnaces, and afterwards 
amalgamated in barrels, by 
what is known as the Frei- 
berg process, conducted with 
great skill and economy at 
Halsbriicks from the year 
1790 to 1856. 

The ores of the second and 
third classes are treated by 
one and the same process, 
known as the pan process ; 
the chief difference, where 
any exists, in the details of 
treatment as applied to the 
two classes, consisting in the 
duration of time allowed for 
roasting and amalgamation, 
and in the quantity of mer- 
cury and chemicals employed 
in the operation. The treat- 
ment of first-class ore may 
be generally stated as follows. 
They are subjected first to a 
process of drying, which is 
succeeded by crushing, roast- 
ing, and amalgamation. The 
drying is effected in kilns 
suitably constructed, having 
a cast iron floor, with a 
series of flues beneath. On 
this floor is placed the ore, 
previously reduced to a size 
adapted to stamping. The 
kiln is constructed of brick- 
work at the base, the flues 
being about 8in. deep, the 
heat passing through and 
under the floor on which the 
ore is spread toa depth of 





on the end of the grain. This lining can be removed when 
worn out. The barrels are strengthened byiron hoops, and 
are caused to revolve by cog gearing, the teeth being put 
on in segments around the end of the barrel. They are 
sometimes driven by belting, the power being derived 
from an engine in the mine. In some arrangement a 
contrivance is adopted for introducing steam into the 
barrel by means of a pipe. The operation of amalgama- 
tion by the barrel process may be thus described. The 
barrels are charged with about 2000 Ib. each of ore, mixed 
with water enough to make a moderately thick paste. 
Before quicksilver is added the charge in the barrel is 
revolved for two or three hours, several hundred pounds 
of scrap iron being introduced. The object of this is to 
effect a partial reduction of the chlorides present, which 
would otherwise be performed at the expense of the 
oe The chloride of silver is partly reduced by 
the metallic iron, and is subsequently amalgamated by 
the quicksilver, which is added according to the richness 
of the ore, usually varying from 250 lb. to 500 Ib. or more. 

The barrel is next run for two hours, and examined to 
ascertain the consistency of the paste. If the latter is too 
thin the quicksilver settles on the bottom ; this condi- 
tion is remedied by the addition of more roasted ore, 
while if the paste is too thick for the most favour- 
able distribution of the quicksilver, more water 
is added, the barrel is again put in motion 
for fourteen hours, making fifteen revolutions per 
minute, the whole time occupied in the operation 








4in. or 5in., and kept con- 
stantly turned and raked 
until quite dry. The ore 
being dried, is next crushed. 
The stamps or batteries em- 
ee at the Savage mine, 
and used for this purpose, 
consist of twenty stamps, 
arranged in four batteries 
weighing about 600 Ib. 
each, and falling 8in. or 
Qin. at the rate of sixty-five times per minute. 
Screens of brass wire cloth are used, having 1600 
meshes to the square inch. These stamps erush from 
one to two tons per day of twenty-four hours. The 
batteries are fitted with boxes inclosing them, which 
serve as receivers for the crushed material, and are pro- 
vided with doors, by means of which access is obtained 
and the crushed ore removed by the attendant workman. 

The crushed ore is next conveyed to the reverberatory 
furnace, where it is roasted with salt. The charge con- 
sists of 1000 lb. of ore, with 6 per cent. of salt, the latter 
being added to the charge in the ip by which the 
furnace is o> mint the time usually oecupied in the 
operation is about six hours, the charge being constantly 
stirred and occasionally turned. The effect of the 
roasting with salt is the oxidation of the metallic com- 
pounds, converting the sulphurets—in which form the 
silver chiefly exists in the ore—to sulphates; and the 
subsequent combination with chlorine of the salt and 
the formation of the chlorides of the metals. The roasted 
ore is next passed through ascreen having 1600 holes to 
the square inch, in order to remove any lumps that may 
have been formed by caking in the furnace, or coarse 
particles that may have escaped the battery screen. It 
1s then elevated to a large hopper placed above the amal- 
gamating barrels, to which latter it is thence supplied by 
means of smaller hoppers, one of which is suspended 
over each barrel. 

Barrel Amalgamation.—The barrels are about 5ft. in 
length and diameter; they are usually made of soft pine, 
the ends being constructed of stout plank fitted together 
and joined witha tongueof hard . They are sometimes 
made with a lining of blocks, so placed that the wear is 





the locality in which the works are situated ; the cost of 
treatment at the _— Works, Nevada, in 1867, was 
20°14 dols. per ton of 2000 lb. 

Second and Third-class Ores.—These ores are treated 
by a method of pan amalgamation known as the Washoe 
process, from the fact of its being first used in that 
district of Nevada. The ore is first brought into a fine 
state of division by the aid of the mgr ae mill, differing 
but little in construction from that already described in 
the crushing of first class ores. The batteries consist 
each of one mortar, with usually four or five stamps, which 
make from seventy to ninety blows per minute. Unlike 
the process adopted with the first-class ores, which are 
cracked dry, the second and third-class ores, treated by 
the Washoe process, water is always employed—that is, 
a stream of water is admitted to the mortar with the ore 
to be crushed, and flowing off, carries with it the pul- 
verised ore as soon as the latter is sufficiently reduced 
by the stamps to the degree of fineness desirable to 
insure its passage through the screens of brass or cloth 
wire through which it is discharged from the mortar. 
The stuff being discharged from the mortar or stamps, 1s 





conveyed in troughs by means of the flowing water to 
settling tanks, of which there is a series placed in front 
of the mortars. These tanks are so arranged as to have 
communication with each other near the top, so that the 
| stream of water carrying the crushed ore in suspension 
| having filled one tank, may pass into the next, and so on 
through} several, depositing the material, and_ finally 
leaving the tanks when the 
heavier matter has been 
deposited. The stream of 
water having deposited in 
these tanks, the bulk of the 
material is still charged with 
slimes or rock, reduced to an 
impalpably fine condition. 
Theseslimes are subsequently 
recovered by a slow process 
in large settling tanks spe- 
cially provided. The ore 
having been reduced to the 
state above described, is in 
turn subjected to the grind- 
ing andamalgamating process 
of the pan, which will now be 
described. 

Pan Amalgamation.—The 
pans employed for this pur- 
pose present a great variety 
in the details of construction, 
but all essentially consist of 
a round tub, of which the 
bottom is of cast iron; the 
sides, however, in some cases 
are of wood. Avhollow pillar 
is cast in the centre, within 
which is a vertical shaft pro- 
jecting above its top, ont to 
which motion is communi- 
cated by gearing below the 
pan bottom. At the top of 
this shaft is keyed a yoke 
ordriver, by which the muller 
or upper grinding surface is 
made to revolve. On the 
inside of the pan is fixeda 
false bottom of iron, cast 
either in sections called 
“ dies,” orin one piece, which 
has a diameter somewhat less 
than that of the pan; this 
is provided with an aper- 
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WATSON'S AUTOMATIC LOADING CRANE.—(For description see page 55.) 


varying from eighteen to twenty-four hours. When the 
amalgamation is re Fe the paste is thinned by the 
addition of water, and the quicksilver and amalgam are 
allowed to settle on the bottom of the barrel. neath 
the barrels, and a little above the surface of the floor, are 
arranged troughs to receive the residue, and the argenti- 
ferous mercury is run off at the termination of the 
process by a circular opening with which the barrels are 
provided, some 5in. in diameter, and fitted with a wooden 
plug, through which had been bored a small hole pro- 
vided with a pin made of hard wood. The mercury 
being secured and conducted to a receiver prepared for 
gw muddy residuum is subsequently allowed to run 
off into the troughs previously referred to, from which 
it flows into large washing vats; the sluices are now 
mixed with an additional quantity of water, and are 
kept yew stirred by an agitator with which each 
vat is provided, the necessary power being supplied by a 
water wheel. The vats are furnished with openings at 
various distances from the bottom, by which the muddy 
waters are drawn off into tanks, while the solid matters 
are allowed to settle. 

_From time to time these vats containing some quick- 
silver are drawn off, and the quicksilver collected ; this 
containing a large proportion of impurities, is treated 
apart from the ordinary amalgam obtained by tapping 
directly from the barrels. The amalgam obtained by the 
operations above described is subsequently treated in 
iron retorts, placed in suitable furnaces, for the purpose 
of saving the mercury. The mercury is thus separated by 
distillation from the non-volatile constituents which are 
obtained in the solid form. The cost of barrel amalga- 
mation varies with the nature of the ore treated and 


ture, through which rises 
the central pillar. The false 
bottom furnishes the lower 
grinding surface of the 
machine. The muller form- 
ing the upper Aye | sur- 
face is‘a circular cast iron 
plate corresponding in size 
with the f. bottom, and 
having a flat, conical, or 
conchoidal surface, accord- 
ing to the shape of the pan bottom. ere are 
various oem for raising and lowering the muller, 
in order that it may rest its whole weight on the bottom, 
so as to produce the greatest grinding effect, or be main- 
tained at any desired distance from it, when less friction 
or more agitation is required. Some pans are cast witha 
hollow chamber in the bottom for the admission of steam 
for the purpose of heating the pulp, whilst in others 
steam is conducted directly into the pan by an iron pipe. 
In charging the pans the muller is raised, water is sup- 
plied by a hose pipe, and ore from the settling pit thrown 
in. The mixture is now heated by steam and reduced to 
the desirable consistency; the muller is lowered and 
set in motion at the rate of from sixty to seventy 
revolutions per minute. In an hour or two the sand 
is reduced to a yet finer or pulpy condition, quicksilver 
is introduced, the muller being raised for this purpose. 
The quicksilver is supplied by pressing it through a piece 
of canvas, so as to distribute it over the mass of pulp. 
The quantity of quicksilver varies according to the size 
of the pans, but an ordinary charge of ore from 12001b. to 
1500 Ib., requires from 60 1b. to 70 Ib. of quicksilver. The 
muller is again set in motion, and the grinding continues 
for two hours longer, when the amalgamation is usually 
regarded as complete. The contents of the pan are now 
run off into a separator or settler, which 1s facilitated 
by a stream of water under pressure. Separators, like 
ans, differ greatly in construction ; they are generally, 
owever, round tubs of either wood or iron, with cast iron 
bottoms, and resemble pansin their general features, though 
of greater diameter, and are furnished with a stirring 
apparatus making from twelve to fifteen revolutions per 





minute, communicating to the pulp the necessary motion 
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for separating any mercury or amalgam with which it 
may be mixed. A discharge hole near the top of the 
tub allows the lighter portions of the pulp to be run off, 
and at successive intervals the point of discharge is 
lewered by the removal of pl lower down in the side 
of the settler. In this way the whole of the materials, 
with the exception of the amalgam and quicksilver, are 
finally removed, the latter being subsequently collected 
by the aid of various devices. 

Retorting and Melting —The amalgam having been 
strained in bags and pressed to expel as much as possible 
the fluid mercury, is subjected to a process of distillation 
by which the remaining mercury is separated from the 
gold and silver. The retorts employed for this purpose are 

rom 24ft. to 3ft.in length, from 9in. to 12in. in diameter, 

and about isin. thick. The retorted amalgam is sub- 
sequently broken up, melted, and cast into ingots ; the 
fusion being effected with a little borax in an ordinary 
plum crucible. The ingots are next assayed for 
gold and silver, and their composition and value deter- 
mined. The ordinary result obtained by pan amalgama- 
tion varies between 65 and 70 per cent. of the assay 
value, and this, by the subsequent treatment of slimes 
and tailings, is sometimes increased to 85 or 90 per cent. 
In the Washoe district, where water power is employed, 
the cost of treatment is from 5 to 5} dols., and in steam 
mills from 6 to 6°75 dols. per ton. The tailings, &c., 
collected in the various reservoirs established for that 
pu , contain, on an average by assay, gold and silver 
of the value of 15 dols. per ton, from which 9°75 are 
extracted by re-treatment at a cost, in steam mills, of 
about 5°50 dollars per ton. 








THE PARIS EXHIBITION. 
No. IX. 

On the Champ de Mars Great Britain is certainly not 
behindhand, and we think we might venture to say that | 
she is as forward in her work, if not more so, than any 
other country. It is as well to state, perhaps, as space. is 
very much in demand, that on the 15th of April all 

unfilled spaces will be forfeited. 

The Austrian Commission has sent off 162 truck-loads 





of goods and material by rail for the Exhibition, and has 


was ever thought of for such a purpose before. The 
proper erates and keeping of such an extent of 
alleries and annexes will be a task of no small difficulty ; 
ut our neighbours are good at organisation of this kind. 

Another collective exhibition is that of the mineral 
waters of France, which will be installed in a pavilion in 
the poate of the Champ de Mars. 

The wines of France will occupy another special 
building in the same grounds, and here arrangements 
will be made for visitors to taste the products of the 
forty-six vine-growing departments of the country. The 
tasting at Vienna with respect to Austrian and Hungarian 
wines is said in the official report to have been of con- 
siderable commercial importance. 

The back or south vestibule, although the most remote 
portion of the Exhibition, is likely to be one of the most 
attractive. It has been specially devoted to the exhibi- 
tion of manufacturing processes, which formed one of 
the most attractive features of the 1867 and other exhi- 
bitions. The public will also be led naturally towards 
that part of the Exhibition, as some of the most gene- 
rally attractive classes will be in the adjoining gallery, 
such as lace, jewellery, artificial flowers, glass, and por- 
celain. We understand that nearly all the industries 
which come under the head of articles de Paris will be 
illustrated in this vestibule. 

It was intended to have a collective exhibition of 
painted glass, but the number of adherents did not war- 
rant the expense of a separate building, the examples 
contributed will therefore be shown in the two glass gal- 
leries or transepts of the Champ de Mars building, and 
in the glazed portions of the same looking on the enclosed 
garden and fine art courts, and in the windows of the 
pavilions of the building on the Trocadéro. 

The official report of the Committees of Admission 
gives the following as to the numbers of exhibitors in the 
various pa :—Fine arts, 432, only out of 1894 appli- 
cations, but the former total will be considerably increased 
by the contributions of those who exhibit by right, and 
which are only just announced to the direction and not 
yet made public. The group of education and the 
material of the liberal arts has 2490 exhibitors ; that of 
furniture and accessories, 2670: tissues and wearing 
apparel, &ec., 3201; raw materials, 2044; mining and 


taken a fine mansion in the Champs Elysées, which is | metallurgy, 4373 ; food products, 3289 ; agricultural and 


now in the hands of the decorators. 
apartments will be provided for the Emperor and other 
members of the family. The Austrian section is to be 
divided into three sub-sections—those of the Empire, of 





Hungary, and of Croatia. as ? | ¢ ; a th 
Amongst the curiosities to be exhibited by the city of | biting nations except Austria and the United States have 
Paris may be specially mentioned a series of panoramic | completed or commenced their architectural fagades. 


views of Paris, taken at an altitude of 500 metres. The | 


It is said that | pisciculture, 1840. The total space occupied by these 
| seven groups amounts to 85,638 square metres. 


Lastly, 
the horticultural group includes 528 exhibitors, and the 
space occupied will be very large. 

On the foreign side, it may be stated that all the exhi- 


The demands for more space for machinery, and indeed 


drawings measure five square metres, and a dozen | for almost every other class of products, have been 


designers have been occupied more than two months in | universal. 


Great Britain, Belgium, Switzerland, and 


working them out. One of these pictures will represent | Austria, are the largest contributors to the machine 
the Champ de Mars and the Trocadéro, with stern Mont | gallery. Belgium succeeded in getting some space from 
Valérien in the distance ; another will show the Champ | her neighbours, and Austria, we believe, also ; Switzer- 


Elysées on such a scale as to indicate clearly every house 
in it ; a third will give the Buttes Chaumont, with the 
public gardens established there ; and so on. 





land, like England, has been forced to build a large annexe 
outside. rly 
It is admitted on all hands that the British section is 


It is announced, but we have not seen the announce-| the most advanced of all; the foundations for the 


ment in an official form, that the annual exhibition of | machinery are being prepared rapidly. 


In the industrial 


cattle and agricultural machinery, implements, and pro- | courtsithas been determined toavoid all inclosure of group 
duce will take place as usual in the Palais de l'Industrie | and classes, so that the whole British section will present 
in the Champs Elysées early next month ; but whether | one grand coup dil, while some others will virtually be 
the show is to be international or not does not at present | cut up into rooms. All the separation that will be made 


appear. 

Phe agricultural portion of the Exhibition is to be on a 
larger scale than was supposed. It appears that a por- 
tion of the Quai d’Orsay, 22,000 square metres in extent, 
will be devoted to this purpose ; two ranges of pavilions 
covering 10,000 metres are now being constructed, one on 
each side, having a double row of trees between them. 
This part of the exhibition will be connected with the 
Champ de Mars by means of a foot bridge thrown over 
the Avenue Bourdonnaye. Two-thirds of the space in 
front of the Invalides are devoted to the exhibition of 
living animals, which are to be received from the 5th to 
the 18th of June; there will be space for 1200 to 1500 
oxen, and a proportionate number of other animals, in- 
cluding poultry. In the month of September there will 
be an exhibition of horses, asses, and mules, for which 
750 boxes are prepared. Between these two principal 
shows there will be one of dogs. The area covered by 
the stalls and boxes will be about 1400 square metres. 

By the side of the Seine near the Maritime Exhibition, 
and that of the commercial ports of France, will be a 
marine aquarium. The buildings for the two former will 
cover a space of 6000 square metres. The aquarium has 
been placed here partly on account of want of space in 
the Trocadéro, and partly for convenience as regards the 
supply of sea water; the extent of the tanks will amount 
to about 1800 square metres in area, and the contents to 
about 1000 tons. 

According to the official report issued some weeks 
since, the number of applications in the French section of 
industrial groups exceeded the accommodation by nearly 
20 per cent., and 4500 had been rejected.. In the case of 
machinery, the space applied for amounted to 148,000 
square metres, while the area of the gallery devoted to 
the purpose was only 14,000, deducting the necessary 
passages, &c. After making all the reductions practically 
possible, it was found that an area of 34,000 square 
metres was required, and the consequences were the 
addition of a supplementary gallery adjoining the greater 
one, 640 metres by 23 metres—this is shown in the plans 
published in our pages—and the erection on the banks of 
the Seine of a shed, 150 metres long by 18°50 metres wide, 
for the class of navigation and the saving of life; another 
erection, 155 metres by 18°50 metres, for the ports of 
commerce exhibition ; a third, measuring 85 metres by 
18°50 metres, for pumps and lifting apparatus ; and two 

oups of three wooden buildings each, on the Quai du 

ily, for the matériel of railways and civil engineering ; 
so that the original plan has been enormously extended, 
and the total space occupied is immensely greater than 





| will be by the placing the series of show cases back to 


back. The great annexe for the agricultural and other 
machinery is quite ready. It certainly is not handsome, 
but it is of enormous size. In another part of the Exhi- 
bition our Commission will hare a show of unequalled 
beauty. Half of the grand front vestibule forms part of 
the British section, and here the Indian contributions are 
to be installed. We have already said that the entire 
vestibule is to be treated decoratively, and we are con- 
vinced that the effect will surpass all that has yet been 
produced : on the right hand on entering, the marvellous 
textiles, enamels, and a thousand other exquisite pro- 
ducts of taste and ingenuity from our grand Eastern 
empire; on the left, the best that France can select of her 
grand artistic stores, in metal, in china, glass, or woven 
fabric, and between a glorious mass of the most exquisite 
flowers arranged by the skilful hand of Professor Linden. 
If music be added to the other charms of this vestibule, 
it is likely to be the resort for six months of the élite of 
Europe, a scene of really dazzling beauty. Two build- 
ings, the parts of which were prepared in England, are 
being erected in the grounds, intended, we believe, for 
the accommodation of exhibitors and workmen. 

Sweden and Norway will make a fine metallurgical 
show, and will for the first time show machinery in 
motion. Like other Commissions, it has been compelled 
to erect special buildings in the grounds to obtain 
increased space. The whole of the woodwork, exterior 
and interior, as well as the fittings and furniture, of the 
Swedish and Norwegian fagade have been prepared and 
shipped to France. 

n spite of her pre-occupations at the present moment, 
the demands of Russian manufacturers have been quite 
sufficient to fill the whole space allotted to that country, 
so that the Swiss Commission, her neighbour, could not 
obtain an additional foot of space. For some unex- 
plained reason, the Swiss manufacturers held back at 
first, but the efforts of a few determined persons have 
removed all hesitation, and the applications for space 
finally largely exceeded the quantity available. All the 
main woodwork is fixed in their section. 

Belgium has taken up the work with much earnest- 
ness, and her section promises to be highly attractive. 
Her architectural ss is generally pronounced to be 
the most remarkable of all those on the foreign side. 
Her show of machinery will be considerable, and her 
contributions to the fine art group will occupy four 
large galleries, separated b rtitions more than 20ft. 
high, the whole extent of which will be occupied. 

n the case of a number of minor nations, the diffi- 





culty of exhibiting has been got over by association, thus : 
one syndicate has been formed by the States of Central 
and South America; a second by Persia, Siam, Tunis 
and Morocco; and a third by Fete Moe, onaco, 
Saint Marin, and Val d’Andorre. Annam and Camboga 
have since been included in the second of these associa- 
tions. Portugal, Holland, and some other countries we 
have not mentioned, but all are progressing well with 
their work, and great satisfaction is expressed by the 
directors of this enormous undertaking with the general 
designs and remarkable progress of the foreign sections, 

On the Trocadéro the work goes on well, the towers of 
the grand salle are growing up under the masons’ hands 
in spite of the cold, but they are almost hidden by the 
close scaffolding; apparently they will not take long to 
finish. The aquarium is also approaching its termination, 
although there is a good deal of work yet to be done 
there, but it is principally finishing, upon which any 
number of hands can be employed. ‘Near the aquarium 
will be the collection of timber, tools, and other matériel 
shown by the department which has the charge of the 
forests belonging to the State in France ; this subject of 
forestry has obtained considerable attention in France of 
late years, and many places which had been almost 
entirely cleared of timber have been re-planted, and will 
soon begin to repay the outlay with large profits. We do 
not remember such a collection being shown before, and 
it should have interest for all governments and landed 
proprietors. The building for the Algerian collection is 
almost finished, the workmen being at present en, aged 
on the four turrets which cap the corners of the building. 
The other Algerian house is not yet commenced ; it is to 
contain the contributions of those who have quitted 
Alsace-Lorraine since the war and settled in Algeria; but 
it will er be a not very large affair and soon erected. 
The Persian palace is finished as regards the main work, and 
the decoration is far advanced. All the rest of the Oriental 
commissions are now on the ground—Egyptian, Tunisian, 
Morocco, and Chinese, with their national colours gaily 
floating above them, and they are all at work, but do not 
make any show yet, but the parts all coming prepared, the 
buildings will soon be run up. It appears there was 
some fear that the shrubs and other plants brought from 
Japan had suffered from the long voyage and the climate 
of Europe, but this is found not > be the case. The 
whole are in the gardens of the municipal authorities at 
La Muette under the charge of three Japanese gardeners, 
and are reported as doing well. The occasion will supply 
interesting lessons both to the Eastern and Western gar- 
deners, now brought side by side in the houses and 
gardens which supply all the parks and public prome- 
nades of Paris ha all the municipal /étes with masses of 
the most beautiful flowers and shrubs derived from every 
quarter of the globe. Part of the collection will be shown 
in the open air, and the remainder in choice Japanese 
vases, which will be placed in the galleries of the Exhi- 
bition building. In connection with the horticultural 
exhibition Japanese workmen will, we are told, exhibit 
the processes of preparing rice, tea, and other produce. 
It is also said that in the industrial portion of the 
Japanese section the method of producing the inimitable 
lacquered work of the country will be illustrated. We 
hope this may be so, for few know what an amount of 
care and skill are required to produce even small 
specimens of fine lacquer. The selection of each 
material employed, the care with which every portion 
of the process is carried out, would be valuable 
lessons to all handicraftsmen. The mode is, doubtless, 
known to many of our readers, including those of Bir- 
mingham, who have already produced some excellent 
imitations, but the Japanese methods of working are not 
generally known. A very able observer, M. Paul Cham- 
pion, professor of chemistry in more than one public 
establishment in Paris, visited Japan a few years since, 
and was the first tu print a clear oieesiin of the lacquer 
manufacture. The wood is prepared in the most careful 
manner, the slightest imperfection and any joints being 
carefully stopped with a mixture of clay and size made 
from the cuttings of skins ; and it may be noted that 
some of the cheap woods of Japan, such as boxes are made 
from to contain small wares, have appeared to us to 
present the greatest amount of strength of any wood we 
ever saw in proportion to its weight. So light and 
strong a material is a great advantage in the hands of the 
ingenious Chinese and Japanese. The wood being got 
to a perfect surface, is then dried in the open air, and 
when this is done the lacquer, red or black, is laid on with 
the utmost regularity by means of hard brushes, or tools, 
formed by laying the hardest horsehair between two 
pieces of deal about 2in. wide, and as the hairs wear away 
the wood is cut as in the case of our pencils—an ingenious 
arrangement. Coat after coat of lacquer is laid on, each 
being perfectly dried, and rubbed down with pumice, 
before another is laid on. Sometimes the lower coats are 
replaced by a layer of the mixture of clay and size 
already mentioned, but this is probably in inferior 
work. Raised figures are also modelled on the work 
with the same mixture, and are afterwards covered 
with tin or other foil, gold leaf, &c. The Chinese say 
that good lacquer work cannot be executed in the hot 
season, and that the best is made in the rainy periods. 
The gums and resins of Japan are said to be the finest in 
the world ; they are prepared with great care, and the 
best kinds are very high priced. Unfortunately the use 
of them is very injurious to the workmen, burning and 
producing angry sores. 

The new ethnographical museum, of which we have 
already spoken, is announced to open on the 24th inst. 

The steam pumps are being erected on the quay, on the 
Trocadéro side—three, of 100-horse power each—for the 
necessary supply of water for the fountains, the cascade, 
and the gardens, estimated at 20,000 tons. A portion of 
the water will be pumped into a large basin which occu- 
pies the middle of the Place du Trocadéro, behind the salle 
des )étes, level with the floor, and 90ft. above the quay. 

uite in keeping with the scale of the Exhibition 

itself is that of the catalogue, which is to be in twelve 
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volumes, one for each group, and one containing a general 
repertoire, plans, and analytical tables. With the excep- 
tion of seven classes, six of the groups are already in 
type, another commenced, and the catalogue of Algeria 
completed. Hungary and Holland have su plied their 
copies, which are being printed; and we believe the 
British portion has been received. 

M. Longperier is busy with the retrospective collections, 
the final arrangements for which are all to be settled at a 
meeting of the sub-commission this week. 

It appears that the Shah of Persia really intends pay- 
ing another visit to Europe this summer, but in strict 
incognito, accompanied only by a few high functionaries, 
who are said to be as eager as the Shah himself to 
inaugurate modern civilisation in Persia. His majesty is 
preceded by Mirza Ali Khan Mouin Oul Moulk, his chief 
secretary, who is said to be a man of distinguished 
ability, who contributed to the establishment of a post- 
office and mint in Persia on European models. 

One of the largest illustrations of national architecture 
will be that of Spain, and is being erected in the 
grounds of the Trocadéro ; the style adopted is Renais- 
sance, and it will cover more than 3000 square metres. 
It is to be constructed in the best possible manner, 
regardless of expense, and, like the building erected by 
the Spanish Commission in the park of the 1867 Exhi- 
bition, it will be made available for a special Spanish 
exhibition. On the fagade is to be placed a large group 
of sculpture, emblematical of pr adh one The form of 
the pavilion is rectangular, and it contains four grand 
saloons of equal size, each having two small lateral rooms, 
and between these apartments are three arcades, in which 
will be exhibited everything connected with the growth 
of the vine and the wine trade. In two of the great 
saloons will be a collection of all the wines of Spain ; 
the others will be devoted to fine examples of textile 
manufactures, and the raw materials of the country, so 
rich and so unfortunately neglected. The other apart- 
ments will be devoted to oils, fruits, and sweet- 
meats, cereals and vegetable products, and some 
curiosities, such as an arch composed of wine bottles, 
are spoken of. Two small apartments are to form 
the quarters of the two wine-growers who obtained 
the two grand prix @honneur at the last viticultural 
exhibition in Spain, the Marquis Mudella and Georges 
Bass of Xere:. The greatest care has been taken to 
prevent injury to the wine ; two cellars have been formed, 
one beneath the other, under the pavilions, the wines to be 
kept in the lower cellar and tasted in the upper, so as not 
to come into contact with the outer air at all. Special 
arrangements have been made for maintaining a desirable 
and equable temperature in the cellars. This building 
end its contents will be under the control of Senor Albert 

uintana, a member of the Cortes under the Commis- 
sioner Senor de Santoz, long time Intendant-General of 
Cuba, President of the Ministry of Marshal O’Donnell, 
and president of a jury at the Vienna Exhibition. These 
facts and names are sufficient to show that the Spanish 
Government is determined that Spain shall be well repre- 
sented, 








WATSON’S LIGHT AUTOMATIC CRANE. 

Ir is not a very common thing to see ors | machinery 
which accomplishes its work without any supply of pore 
from without. Such a crane has, however, been made and 
in use in India, for loading barges with cotton bales, for the 
past three years. The crane and its work are light, and the 
range of lift required not great; but the loading had been, 
previously to the introduction of this crane—and is now where 
the crane is not used—effected only by considerable expenditure 
for labour, or stzam, or hydraulic power. The crane, as will 
be seen from our illustration, page 53, is simplei n construction. 
The post is hollow, to allow the lifting chain to pass down 
through it. The chain wheel, C, is yrovided with suitable 
corrugations or teeth to engage with the chain D. The shaft 
on which this wheel is fixed is continued through the side 
frame, and has keyed on it a tooth wheel F, geared into by a 
small pinion, F', on the shaft of the hand chain wheel E, 
which is provided with a grooved, toothed, or corrugated rim 
to give the necessary biting power to a hand chain or rope E*. 
G is a back balance weight, working in the well L provided 
in the masonry. 

Usually the work consists in lifting bales of cotton or jute 
from the quay, and lowering them into barges; and the 
operation of the crane is then as follows. To commence work 
the hook of the lifting chain just clears the ground, and the 
brake is put on. The sling is placed upon the bale, and the 
lifting chain hooked on. A certain amount of slack is always 
left in the chain and sling—say a foot or two. As soon as 
the crane attendant sees that the bale is hooked on, he 
slackens the brake, and the weight G in its fall, previous to 
the tightening of the chain and sling, gains considerable speed, 
and by virtue of its momentum and that of the fly-wheel 
which it causes to revolve, the bale is lifted from the ground 
sometimes as much as 4ft. or 5ft. before that momentum is 
destroyed. As soon as the ascent of the bale is about to 
cease, or is sufficient, the attendant again tightens the brake. 
The crane is then swung round over the boat, the brake again 
slackened, and the bale allowed to fall quickly into the boat, 
the brake being again applied at the moment that the bale is 
known to have touched the bottom. The chain is now un- 
hooked, and the brake again released, when the weight G, 
which has been raised by the descent of the bale, descends and 
raises the chain. As soon as the hook is level with the top of 
the boat the brake is again applied, and the crane swung 
round for another load. It will thus be seen that the descend- 
ing bale becomes the falling weight which supplies the power 
for operating the crane while lowering it into the boat and for 
raising the weight G. The hand chain on the wheel E, which 
also acts as the fly-wheel, is only employed for getting the 
chain in proper position to commence working, or when it is 
eset d to raise a weight to a ter height than can be 
effected by the comparative short fall of the weight G. The 
latter, it should be stated, is considerably less in weight than 
the lightest bale. It will be seen that the crane depends for 
its action on the fact that each bale has to be dropped to a 
point lower than that at which it stood on the quay. A fall 
of 10ft. into a ship’s hold may well suffice to lift a bale 5ft. 
from the quay. As many as sixty lifts per hour have been 
effected with these cranes on the quays at Calcutta, where 
four are employed. Messrs, Fawcett, Preston, and Co., of 
Liverpool, are the makers. 
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THE GRAMME MACHINE. 


FIG.2 "CRAMME” 
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Messrs. PLAMBECK AND DarkIN, of Queen Victoria-street, 
have recently adopted the now well-known West’s six-cylinder 
engine to driving theGramme machine. In the accompanying 
engraving we illustrate two arrangements, which nearly explain 
themselves. 

Figs. 1 and 2 show a six-cylinder engine, and Pope’s vertical 
boiler. The machine is driven at 700 revolations per minute, 
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the piston speed being 325ft. per minute. Fig. 3 shows an 
arrangement without boiler, the speed being as before. 

A considerable advantage is gained by driving the Gramme 
machine direct, as much trouble is caused when a belt slips 
even a little. The West engine appears to be admirably suited 
in this case to the purpose to which it has been applied, and 
the arrangement will be found useful to contractors. 
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TuHovucH during the past few years so many different forms 
of engines with single-acting pistons, and designed with the 
object of compressing a given power into the smallest possible 
space, have been placed before the public, yet another appears, 
even more simple than some of its predecessors. It is known 
as the ‘‘box-engine,” and the original patent specification 
described an engine with that part which we usually call the 
cylinder, of a square section. There are some parts of the 
design that are of jinterest, and we give above a longitudinal 
and a transverse section of a double-cylinder engine. Each 
cylinder contains two pistons connected at the top and bottom. 
The crank shaft runs tranversely through the centre of the 
two cylinders and the connecting rods, which are sectors, with 





their circular ends abutting or rolling almost irictionless 
against the inside of the piston bodies, are supported by means 
of a pair of links, and are set up by means of a pair of screws 
at the back of the brasses. These screws are reached by 
taking off the covers at the side of the cylinders, which also 
carry the crank shaft bearings. The valves are of a 
cylindrical form, one at each end of each cylinder, each 
pair being connected by a rod and a pair of short crank 
arm levers, as shown by dotted lines. Alongstroke excentric is 
used, its rod taking hold of the connecting rod between the 
two valves. A quick cut off is obtained, and the valves, 
slightly taper, being carried at their inner ends upon a centre 
point screw, work easily, and are easily adjusted. The steam 
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ports are, it will be seen, very short in that part which is 
between the valve and the inside of the cylinder, and the 
steam passages are only about the same total length as 
would be required in other forms of engine. For reversing 
engines an additional valve is placed above those worke: 
by the excentrics, this valve being moved at the same 
time that the reversing lever is moved over the one 
or the other way, and the object of the valve is to admit 
steam to the main valve at the necessary position of the 
pistons, and to assist in moving the engine off when on the 
centres. This is effected by placing the inlet for the steam 
into the main valve at some position lower than that shown 
by the section. By the arrangement of the main valves very 
short ports, not necessarily more than three-quarters of an 
inch in length, are obtained, and thus a great saving of steam 
is secured as compared with most engines. The valves are so 
connected that when the excentric imparts the greatest speed 
to the connecting rod they are cutting off. The sharp cut off 
is thus obtained, and the engine may be worked expansively 
by means of the link, and all movements are controlled by one 
e. 

Lubrication of the interior rubbing surfaces is effected by 
means of oil admitted by oil cups into the space below the 
cranks, and as the latter dip into the oil at each revolution it 
is thrown up to the crank shaft bearings and directed to them 
by small channels. A lubricator is also placed on the steam 
pipe by which the valves are lubricated. Very little space is 
occupied by an engine of given power, especially as a high 
speed is adopted. The bearing surfaces are large throughout 
the engine, which, as we have said, is simple and is applicable 
for many purposes with advantage, and the maker, Me. A. P. 
Postlethwaite, of Egham, recently exhibited one of small 
size at the Islington show, and is now making some of large 
power. 








METROPOLITAN WATER SUPPLY. 

WE publish with pleasure the now celebrated report 
on London water supply, which is not unlikely to exercise 
an important influence on ,the future of metropolitan 
water companies and taxpayers alike. It is probable 
that no report on water supply has ever excited so much 
attention, and it is proper that our readers should have 
the full text—which has not yet been published in any 
journal, before them—in order that the opinions expressed 

y its eminent authorities may receive the consideration 
which they merit. 

Westminster, May 9th, 1877. 
To the Works and General Purposes Committee of the Metropolitan 
Board of Works. 

GENTLEMEN,—In accordance with the resolution of the Board 
passed on the 23rd March last, we now beg leave to make to you 
this our report upon the best means of providing an efficient 
supply of water for extinguishing fires and for other purposes. 
We are sure that therejis no need to lengthen this report by 
entering into a detailed statement of the proceedings of the many 
committees and commissioners which, during the last half 
century, have considered how the provision of water to the 
metropolis for the ~ of drinking and of fire-extinguishing 
might be improved, nor, need we do more then barely refer to 
Sir H. Selwin-Ibbetson’s Committee on the Fire Brigade, which 
is now sitting during a second session, and to the deputations to 
the Home Secretary on the subject of domestic water supply, to 
show that, notwithstanding the labours of the previous committees 
and commissions, and notwithstanding the improvements pro- 
gressively made by the removal to places higher up the Thames 
and the Lea of the sources of supply, and by the establishment 
of better systems of deposition and of filtration, the public are 
still dissatisfied as regards potable water, and also as regards the 
provision of water for the extinguishing of fire.* 

The question of finding a satisfactory water supply for a town 
of only a few thousand inhabitants is frequently a very difficult 
one; but the magnitude of London and its situation, remote 
from large tracts of uncultivated and suitable catchment areas, 
enhance these ordinary difficulties to a degree for which there is 
no standard of comparison. The eight water companies which 
supply the metropolis deliver a daily average of about 120 millions 
of gallons of water, and five out of these eight companies derive 
the whole of their supply from the Thames, while a sixth, by its 
new works, takes a portion of its supply therefrom, and obtains 
the remainder from the river Lea. Itis against the quality of 
the Thames water and the Lea water that the complaints are 
made, and it is urged in support of them that the best system of 
filtration is, after all, but a palliative, and that even if it were 
more than this, it could not remove the knowledge of the fact, that 
the water which is being drunk is derived from rivers that have 
received sewage of a large proportion of the residents of the 
basins of the Thames Valley and of the Lea Valley above the 
intakes of the London water companies, as well as the drainage 
from the highly farmed and manured surfaces of those basins. 

It is often urged by those who object to the water supplied by 
the companies that the Metropolitan Board, as the governing 
authority of the metropolis, should acquire the water companies’ 
undertakings, and this is urged not only on the ground of effecting 
economy, but also under the impression that in some way or 
another the objectionable nature of the water is due to the default 
of private enterprise, and that if the supply were in the hands of 
the governing body, all ground of complaint would cease ; but it 
appears to have been overlooked that there is the supreme 
difficulty of finding the requisite quantity of water of a quality 
that would be acceptable, and that although the governing body 
could set about this work, with the advantage arising from unity 
of action, nevertheless the physical difficulties would remain, and 
that nothing short of an enormous outlay could bring to London 
from Wales or from other, the nearest of the supposed suitable 
districts, the requisite quantity of unsuspected water. 

Further, it must be remembered that the Duke of Richmond’s 
Commission in their report commented upon the undesirability of 
allowing large cities at a distance to appropriate for their uses 
water supplies, which if not now required, might hereafter be 
wanted, for the growth of important towns in their more imme- 
diate neighbourhood—see paragraph 264—: ‘*That no town or 
district should be allowed to appropriate a source of supply which 
naturally and geographically belongs to a town or district nearer 
to such source unless under special circumstances which justify 
the appropriation.” 

f the governing body of the metropolis were, at a cost of | 
from 20 to 25 millions of money, to acquire the existing water 
companies, it would find that this expenditure was merely a first 
step in the outlay, because the property purchased would be one 
wherein the bulk of the water would be drawn from the sources 
against which the public protests, and thus the £25,000,000 would 
have to be supplemented by a further, and, perhaps, an almost 
equal outlay, to replace this water by other, derived from purer 
sources, even if indeed it could be got at all. 

But, assuming that it could be got, and that it could be brought 
to London in quantities sufficient, the fire question would still 
remain unsolved, because, unless at a most enormous cost, the 
water could not be brought into London at such a level as would 
give sufficient pressure for a proper fire service. No doubt that 
which is to be desired is the establishment throughout the whole 
metropolis of the hydrant system, not, as has been suggested, 





* In Registrar-General’s Report of 1876, as quoted in the Times of 


! and south of London, four covered service reservoirs, holding an 


merely to perform the functions of an improvement over the fir® 
plugs as outlets for water to supply fire engines, but to act the 
»art which fire engines now play, and to be the means of throw- 
Ing jets as adequate in quantity and in elevation for the extinc- 
tion of fires as are the jets of the best steam fire engines. 

But even if the expense of putting down the number of 
hydrants requisite for the whole metropolis were incurred, this 
would not be sufficient by itself, nor would it be so if it were 
accompanied by constant pressure instead of by intermittent 
service, for the fact that the pressure may always be “on” will 
not convert that pressure from an inadequate one—if it be 
inadequate—to one that is suitable for giving a sufficient elevation 
of jet, neither will an apparent adequate pressure, shown to be 
so when no water is being ‘rawn, supply the needful volume and 
height of jet, unless the whole system of pipes leading to the 
hydrant is such that, when the jet is set flowing, the reduction 
of pressure which must ensue to drive the water through the 
pipes shall be but small, and this not for one jet only, but 
for all the jets required to be brought to bear on a_ large 
fire. It is stated by Captain Shaw in his evidence before 
the Fire Brigade Committee, that over 2000 gallons per minute 
are needed at a great fire. As to the difficulty of providing 
such a quantity, it is clear—see Mr. Muir’s evidence before 
the Fire Brigade Committee, No. 3364, and also see 
Mr. Greaves’ evidence, No. 3803—that in many localities certain 
of the companies could not concentrate at the Site of a large fire 
this 2000 gallons per minute, even if delivered at the street level, 
to be raised by fire engines; and it is almost certain that, except 
in a few favoured situations, no company could supply this 
quantity when the rate of delivery was reduced by all the 
effective head or pressure required to produce the jet—see Mr. 
Muir's evidence, No. 3365. 

To meet the fire requirements, therefore, there would have to 
be the further outlay for a large revision of the system of pipeage 
over the greater part of the metropolis. 

Our experiments at Grays show that, to give the necessary 
force to throw the quantity of water before stated to a sufficient 
height, to meet the demands of one of these large fires, the water 
supplying the mains must be pumped to an elevation of not less 
than 350ft. to 400ft. above the Thames, whileas regards the pressure 
given by the water companies, it must be borne in mind that the 
statutory obligations upon the different companies as to the pres- 
suresto be maintained are very various, and in many cases this pres- 
sure is but small. Asaninstance: with respect to one of the largest 
companies, the height does not exceed 40ft. above the pavement. 
In the district of this company there are lofty warehouses belong- 
ing to our most important docks. Other companies are bound to 

maintain, or do maintain, a considerably higher pressure than 
this, but, in order to provide the pressure requisite for an efficient 
fire service, the water of the various companies would have to be 
raised from the height to which at present they are bound to raise 
it, to the 350ft. or 400ft. we have already mentioned. This 
would involve an annual extra expense of pumping stated by 
Mr. Muir—the engineer of the New River Water Company—in 
his evidence to be, probably, £150,000 per annura—see 3365. 
Nor would this be the only expense. House fittings and pipes 
which had been designed to bear 40ft. of pressure or even 100ft. 
of pressure must be at once discarded when the mains were 
charged with a pressure of 300ft. to 400ft., and in corroboration of 
this we would refer again to the evidence of Mr. Muir—Nos. 
3278-9 and 3451—and also to his estimate of £8 per house as the 
cost of the alteration ; an estimate which, from the investigations 
we made when Lord Methuen’s Water Fittings Commission was 
sitting, we believe to be substantially accurate, and certainly not 
to err on the side of overstatement. Besides this, the annoyance 
to which householders would be put from a general revision of 
the leaden pipes and the alteration of the various fittings would 
e very great. 

We have now—at too great length we fear, but still as briefly as 
we were able—laid before you the principal difficulties which 
must be overcome, the outlay that must be made, and the annoy- 
ance that must be borne, before the inhabitants of the metropolis 
could, upon any system heretofore devised, enjoy the advantages 
of having water from unsuspected sources, for the purpose of 
drinking, and at adequate pressure and in sufficient quantity for 
the purpose of eclnguishing fire—difficulties, outlays, and 
annoyances which would exist even if the waterworks were in 
the hands of the Metropolitan Board ; but we have felt bound 
to make this statement, in order to enable the nature of the 
plan which we are now about to submit to you to be properly con- 
trasted with the modes which have been previously suggested. 

So long ago as 1862, the late Mr. James Easton brought before 
Mr. Thomson Hankey’s Committee a proposal for instituting an 
entirely separate system of mains to be used for fire purposes 
only. These mains were to be supplied from reservoirs of 
efficient elevation, and were to be of adequate size to afford 
proper hydrant jets all over the metropolis. This plan has, during 
the present inquiry before Sir H. Selwin Ibbetson’s Committee, 
been commended, not only by ourselves, but also, except on the 
ground of expense, by Mr. Muir—see No. 3319—and, indeed, 
except upon the question of the great expense to be incurred 
for the solution of the fire question, and the fire question alone, 
the plan has received general commendation. We now beg leave 
to submit to you our proposal for a modification in the way of 
extension of this system, a modification which will, we believe, 
solve not only the fire extinguishing difficulty, but also that other 
and far more important question and difficulty—that of the 
potable water. 

Although the average daily supply per head for all purposes is 
over 30 gallons, we, after careful consideration, estimate that not 
more than two gallons per head is really used for drinking and 
for cooking—say 8,000,000 gallons daily for the whole metropolis. 
The quantity required for the purpose of extinguishing fires, as 
appears from evidence before Sir H. Selwin-Ibbetson’s Com- 
mittee — see Nos. 3612 to 3616—is not, although large for the 
time that the fire is raging, on the average for the year more 
than 1-400th of the total supply, or at the rate of 300,000 
gallons per day, making for potable, for culinary, and for fire 
purposes 8} millions of gallons a day ; but to allow for increase 
of population, and to provide for other contingencies, we have 
based our calculation upon 16,000,000 gallons a day. 

Now, although there are insuperable difficulties in substituting 
for the water at present sare from the Thames and Lea water 
from other and acceptable sources, there would be no difficulty 
whatever in obtaining from the country surrounding London the 
16 millions of gallons, or double that quantity if necessary, of the 
purest, brightest, and most palatable and wholesome water that 
can possibly be desired.* 

We propose to supply, by separate mains, constantly charged, 
this pure, spring water, under high pressure, for potable pur- 
poses to every house, and to use the same mains, water, and pres- 
sure, for the service of the hydrant jets to extinguish fire. To 
carry this out we should provide, on the high ground to the north 


aggregate quantity of 32,000,000 gallons, or enough for four days’ 
consumption. These reservoirs would be at 400ft. above Ordnance, 
and from each reservoir would proceed sets of arterial mains 
which would traverse the metropolis (crossing the river), and 
would be coupled up so as to put all the reservoirs into communi- 
cation. From these arterial mains supply mains would proceed 
along the streets. Itis agreed on all hands that the best position 
for hydrants is at the footway rather than in the roadway. This 
being so, we propose to lay the supply mains under the footway 
at each side of the road. This would have the additional advan- 
tage of making the cheapest possible connection with the hydrants, 
and at the same time interfering to the least extent with existing 
pipes, and with the paving and road traffic. 





* Duke of Richmond's Report, page 40, par. 94. hid. page 58, par. 147. 


And this position of the supply mains would also involve less 
cost and difficulty in the connection of the house services for 
potable water. In each house we propose to fix an air-tight pres- 
sure receiver, holding, according to the size of the house, an 
two to ten gallons. ‘This receiver would be placed in the base- 
ment, and close to the point of inlet of the service pipe. It would 
have only one draw-off tap from which the water would be taken, 
and when the receiver was emptied it would be so arranged as to 
fill up again gradually. 

To revert to the covered service reservoirs. For the purpose of 
supplying these, we propose to sink in the great water-bearing 
strata in the country districts around London wells and borings 
at distances varying from about fifteen to twenty miles from the 
centre of the metropolis, and by proper pumping stations to lift 
the water from them into the four reservoirs. We have estimated 
for two sources of supply, and for two pumping stations for each 
reservoir, making a total of eight pumping stations from which 
to derive the 16 millions of gallons per day. We have spent much 
time and consideration in determining the length and dimensions 
of the pipes and the number of hydrants that would be required, 
the cost of the pumping stations and reservoirs, and of the sites, 
and we estimate the expense as follows : 











£ 
Reservoirs, pumping stations, and sites for the same 512,000 
Mains from pumping stations to reservoirs ... ... ... 533,000 
Arterial and distributing mains, including crossing the 
river, and paving... 0... oe es tee eee. aes 895,000 
Hydrants fixed upon the supply mains when being laid 600,006 
Rouse fittings Senna Usehh: oat Meek svechne aon 600,000 
£5,440,000 
Say £5,500,000 
Y ©. ~~ = 1! £ 
The interest on £5,500,000, at 3) per cent., amounts 
ptt, nn es shen gsd oie ats oat” take Se 
The annual cost of pumping, including depreciation 
and a sum for management, we estimate at 32,500 
Total annual charge... £225,000 


Against this sum of £225,000, however, should be 
following set-offs : 

(1) The saving of the contemplated extension of the £ 
Fire Brigade, involving an outlay of per annum 50,000 

(2) A saving in the present expenditure of the Fire 

srigade by the reduction of the number of 
engines, and by the wear and tear of engines, of 
at least neo the : 4 ‘ 

(3) There will be no longer any need for the water 
companies to increase their pressure beyond their 
existing statutory limits, nor to make the altera- 
tion in the fittings, consequent upon continuous 
service, and upon the increased pressure neces- 
sary for hydrant jets. Taking Mr. Muir's esti- 
mate of £8 per house as an average for the cost 
of fittings, there is a saving in this respect upon 
450,000 houses—the assumed number in the 
metropolitan area—of £3,600,000, which at 34 
per cent, equals ‘ ‘ Syren 

Further, we have already stated Mr. Muir estimates 
the annual charge of pumping the water from 
the present various levels to which it is raised 
to the increased height necessary for hydrant 
jets, at per annum ‘ 

This would be saved. 

Lastly.—The cost of hydrants would have to be in- 
curred if their jets were fed by the water com- 
panies, and these hydrants, not being laid down 
at the same time as a new system of mains 
would be laid down,®could not—(see Mr. Muir's 


put the 


10,000 


126,000 


150,000 


evidence, Nos. peed) be estimated at less than 
£750,000, which at 34 per cent. equals 26,250 
Making a total of perannum ...._...._-...._- £362,250 

So that by the adoption of the proposed plan, there would be 
an absolute saving of £137,000 per annum, as compared with the 
annual charge for the outlay that must be made to render the 

wesent water supply adequate simply for the extinction of fires 
yy hydrant jets ; and further, such outlay would in no way solve 
the more important question of the potable water. It would 
leave that subject exactly where it is now, whereas the plan we 
offer to you, which is £137,000 less costly, provides for both of 
these essentials to health and safety. 

To sum up—The advantages of the plan now proposed are 
these :— 

(1) It° affords the 
water. 

(2) By providing throughout the metropolis a full supply of 
water, at an adequate pressure, for effectually extinguishing tires 
by hydrant jets, it renders serious fires almost impossible, and 
thus effects an enormous annual saving of property. 

(3) It accomplishes both objects, without interfering with the 
existing water companies. 

(4) It reduces to a minimum the alteration of the existing house 
fittings, one simple and inexpensive fitting*to each house being 
all that is required. 

(5) It is the only plan by which the essentials of a proper 
supply of pure drinking water, and a supply for fires at high 
pressure, can be provided at a moderate expenditure, even if the 
Metropolitan Board should become the proprietors of the water 
companies’ undertakings. 

In conclusion, we beg leave to say that we have been deeply 
impressed with the importance of the question that the board 
have been pleased to refer to us. We have given it a long and 
careful consideration, and we believe that the plan we have pro- 
posed, remedying as it does the two grave defects in the com- 
panies’ existing arrangements, will recommend itself to your 
judgment, as it has done to ours, the more thoroughly it is con- 
sidered.—We have the honour to be, gentlemen, your obedient 
servants, (Signed) J. W. BAZALGETTE. 
F. J. BRAMWELL. 
Epwarp Easton, 


most wholesome and agreeable potable 





Russian ArnMAMENTS.—The contract for the 100 torpedo boats, 
recently ordered by the Russian Government, has been taken by 
the two leading shipbuilding firms at St. Petersburg. They are 
to be exact copies of the torpedo boats built last year by Messrs. 
Yarrow and Co., which attained during their trial on the river 
Neva a speed of twenty-two statute miles an hour. Fifty 
of these boats are to be completed within six months, and to 
insure the utmost dispatch, the orders for the machinery have 
been distributed among a large number of firms. Arrangements 
have been made for transporting the boats when finished by rail 
from St. Petersburg to Odessa.—T'imes. 

Exp.osions iv Coat Mrnes.—A course of three lectures, on 
** Explosions in Coal Mines,” will be delivered before the Society 
of Arts by T. Wills, Esq., F.C.S., on Monday next and the two 
following Monday evenings. The subjects dealt with in the lectures 
will include, amongst others, the ventilation of mines, the 
occurrence of fire-damp or marsh-gas in mines, the nature and pro« 
verties of fire-damp, after-damp or choke-damp, appliances for 
fighting mines, connection of the variations of atmospheric 
pressure with explosions in coal mines, dangers attending blastin 

operations in coal mines, action of coal-dust in certain classes o 

explosions, the use of the safety lamp as an indicator of the 





See also fourth paragraph Dr. Frankland’s letter of the 2nd of March last, 
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published in Major Bolton’s Report for the month of February, 1877. 


presence of fire-damp, also as a means for its quantitative estima 
tion, 
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RAILWAY MATTERS. 


Srx more fireless locomotives have been placed in service on 
the Crescent city street railway, New Orleans, and, it is stated, 
have proved satisfactory. We shall hope to hear further of the 
success of this movement in the direction of improved street 
transit. 

Sirn’s Vacuum Brake Company has contracted to supply the 
Chemin de Fer du Nord with vacuum-brake material for upwards 
of 1000 engines and 3000 carriages. It is intended to have the 
mail and tidal trains supplied with the brake before the 1st of 
May next, the date fixed for the opening of the Paris Exhibition. 
The South-Eastern Railway mail and tidal trains are already 
supplied with the vacuum-brake. 

THE scheme for building a line from'Toronto to Ottowa has been 
abandoned. ‘The projectors of the scheme were seeking a bonus 
of 300,000 dols. from the city of ‘Toronto, and on the 20th ult. the 
ratepayers of that city voted on the proposition, which was 
negatived by an overwhelming majority. ‘lhe collapse of this 
scheme leaves the Grand ‘Trunk line in possession of a through 
Western traffic. 


TuE return recently issued by the Board of Trade shows that up 
to the 30th of June, 1877, the total length of tramways authorised 
by Parliament was 363 miles 1 chain, and the length opened to 
the public was 213 miles 61 chains. ‘Che total capital authorised 
was £5,528,089; the amount paid up was £3,269,744, and the 
capital expended was £3,343,265. Mechanical power has been 
authorised on 2 miles 38 chains of tramway in the Vale of Clyde 
and on the Wantage Tramway, of which 2 miles 36 chains have 
been opened for public traffic. 

Tne conditions of the scheme for the projected submarine 
tunnel under the Channel have, it is once more stated, been settled 
by the Anglo-French Committee. According to Capital and 
Labour, it has been decided that the proprietary should be 
divided equally between the two countries, on a line measured 
from one coast to another at low water. The tunnel is to be 
reserved for the traffic of the South-Eastern and London, Chat- 
ham, and Dover Railways on one side, and for the Chemin de 
Fer du Nord on the other. Each company is to have the privilege 
of sending its carriages through between London and Paris. 

On railroads where live poultry is a considerable item of 
freight, much unnecessary suffering is, observes the Railroad 
Gazette, often caused by too great economy in boxing and by 
careless handling. ‘To: prevent this, the officers of the Lake 
Shore and Michigan Southern Road have instructed station agents 
not to receive live poultry for shipment unless the coops contain- 
ing the same are constructed high enough to permit the poultry 
so stand up ‘‘ without crouching,” and with the slats on the top 
so arranged that they can put their heads out. Agents are also 
requested, in stowing coops in cars or depdts, not to pile one on 
top of another, and thereby cause unnecessary suffering. 

Tue Lake Shore and Michigan Southern Railway shops at 
Cleveland, Ohio, recently turned out a new sleeping car, contain- 
ing fourteen sections or twenty-eight berths. ‘The woods used in 
interior of the car are mahogany, satin, thuya, and rosewoods. 
The absences of walnut—of which parlour cars are usually made 

-gives a much more cheery appearance to the car, and the bright 
red velvet furniture, silver plated lamps, fine frescoing, and soft 
carpets, form as elegant and comfortable quarters as the most 
tired or critical traveller could desire. The car is heated by hot 
water. The windows are all double, and the appliances for the 
circulation of pure air complete. 

Few towns of its size in the kingdom possess as much railway 
accommodation as Dewsbury. Three of the chief companies— 
the London and North-Western, the Lancashire and Yorkshire, 
and the Great Northern—have stations, and all are largely used, 
and the last-named company is making extensions on a very 
large scale, connecting their system at Batley with that at 
Dewsbury. ‘The line, though only about two miles long, is a 
very expensive one to construct, there being so many deep 
cuttings and bridges. The contractors, Messrs. Baker and 
Firbank, have much to do ere May, 1879, the proposed date for 
the completion of the line. When the connection with Batley is 
made, all the trains between Bradford and London—King’s-cross 
—will run through Dewsbury. 


Work in laying the foundations for the Gilbert and New York 
Elevated roads has, says the Railroad Gazette, been carried 
forward very rapidly within the last few weeks. The foundations 
and bed castings for the Gilbert-road are laid on West Broadway 
from Chambers-street to Canal, andon South Fifth Avenue from 
Canal to Amity-street. For a distance of several blocks on South 
Fifth Avenue, and also on Amity or Third-street, the super- 
structure was erected about a year ago. On Sixth Avenue the 
foundations are nearly all laid from Amity to Forty-second- 
street, excepting at some of the cross streets, where unexpected 
difficulties, such as water or gas pipes, or sewers, were encountered. 
On West Broadway a few of the columns have been erected, and 
the contractors have also commenced erecting at Forty-second- 
street. The New York Elevated Company has the foundations 
laid for its second track nearly all the way from the Battery along 
the Greenwich-street line up Ninth Avenue to Sixtieth-street. 
‘The same company has also laid many foundations on Pearl and 
on Chatham streets for its east-side line. The contracts for the 
superstructure, however, still hang fire, although it is expected 
that they will soon be given out. The difficulty in the way of 
letting them has not been explained. 

In the last report of the Metropolitan Railway Company, read 
on the 18th inst., it was stated that the company had carried in 
the last year between fifty-six and fifty-seven millions of pas- 
sengers at an average receipt of something like 2d. Over the main 
line there are 442 trains in the twenty-four hours, and over the 
widened lines 568—a total number of trains in the twenty-four 
hours of 1010. The first engine leaves the shed at a quarter past 
five in the morning, and the last engine arrives at its shed at 1.15. 
That is on the main line; on the widened lines they work during 
almost the whole of the twenty-four hours of the day. The work 
involved in securing safe working may be gleaned from the figures 
of mere signalling. In one day, in the twenty-four hours, 46,826 
telegraph bell signals are made ; 46,826 telegraph train signals; and 
the movements of the signal and the point levers, and the actual 
manipulation of levers backwards on forwards comes to 66,958 ; 
shendiets, in one department alone, the mere signalling and work- 
ing of the trains upon the block and interlocking system there are 
160,000 operations performed every day by human hands, every 
one of which, of course, might lead to some mistake, which might, 
more or less, be injurious and damaging. 

THE new Pyrenean railway which has been constructed along 
the coast of the Eastern Pyrenees to connect the French system 
of railways with Spain was opened on Sunday amid much pomp 
and ceremony. Hitherto the only railway communication 
between France and Spain has been by way of Bordeaux and San 
Sebastian upon the western coast, and the new line which will 
open up the whole of North-eastern Spain, and put Barcelona in 
direct railway communication with the great cities of the South 
of France, will be a very useful one. The French railway from 
Narbonne has hitherto come to a halt at Banyuls-sur-Mer, which 
is a small watering-place on the Mediterranean. The new line 
has been carried, by a succession of short tunnels, under the 
Pyrenees, which are of a very slight elevation at this point, and 
at Portbou, a small village upon the Catalonian side of the 
mountains, is the first Spanish station. It was here that a 
special train from Perpignan, conveying the directors of the 
French line and several of the local dignitaries arrived about 
one o'clock, where it was met by the Spanish railway authorities, 
who gave a grand banquet, the Bishops of Gerona and Perpignan 
having first passed their benediction upon the new undertaking. 
sae will not be open for traffic until the end of the present 
week, 





NOTES AND MEMORANDA. 


Tue Committee of Council on Education have transferred the 
instruction in geology from the Royal School of Mines, Jermyn- 
street, to the Science Schools at South Kensington. 

WHEN small leaks occur in bags used for gas to supply a magic- 
lantern, they can be closed with thick boiled glue mixed with 
glycerine, in the proportion of one part of glycerine to four of glue, 
applied warm to the bag while filled with air. If too much 
glycerine is added the cement will be sticky, which can be over- 
come by strewing powdered soapstone over it; if too little 
glycerine is added, it is too hard. 

Mr. E. Luck proposes to employ, as indicator for volumetric 
estimation of acids and alkalies, phenolphtalein, a new dye stuff, 
prepared by Baeyer by heating together phenol (carbolic acid), 
anhydrous phtalic acid and sulphuric acid. In dilute aqueous or 
acidified liquids this dyestuff is colourless, but the addition of the 
slightest excess of alkali produces an intense purple red colour, 
which is destroyed again by a trace of acid. For use, one part 
of phenolphtalein is dissolved in thirty parts alcohol, and one or 
two drops of this solution added to every 100 c.c. of liquid to be 
titered. If the liquid is acid it becomes opalescent at first, but 
clears on stirring. One drop of dilute soda lye or acid is more 
than sufficient to cause the change of colour. 

Ir is well known, says the Scientific American, that vulcanised 
rubber is unfit for several kinds of experiments, such as where it 
is required to determine the sulphur in gases and other substances, 
where the rubber may give up some of its sulphur to vitiate the 
results. Filhol has also found arsenic in rubber stoppers, which 
makes them unfit for use in testing for this poison. In Schneider's 
test the arsenic is converted into the volatile arsenious chloride 
by distilling the substances with a mixture of common salt and 
sulphuric acid. In making this test, in a flask closed with a 
perforated rubber stopper, through which the gas delivery tube 
passed, he found sulphur in the distillate. He suspected that the 
arsenic was derived from the rubber stopper, and_ therefore 
repeated the test without the use of any rubber, and found no 
arsenic. He also found that hydrochloric acid gas, when passed 
through vulcanised rubber tubes, also took up perceptible 
quantities of arsenic. The author does not state the colour of the 
tube nor name of manufacturer, which is of some importance, as 
the arsenic was probably an accidental and not intentional 
constituent of that particular rubber, and was contained in 
the sulphur, 


‘In order to determine beforehand the weight of the finished 
article when cast—in whatever metal—it is necessary, says the 
Zeitschrift der Eisen und Stahl-Industrie, to know the specitic 
gravity both of the pattern or model as well as of the metal to 
be cast ; the contraction or shrinkage of the casting must also be 
taken into account. If we designate in general the specific gravity 
of the model as s, the specific gravity of the casting as 5, the 
ratio of shrinkage as a, the absolute weight of the model as M, 
and that of the casting as C, we shall have the general formula : 

Chai M x8 (a—1) 

5 8xa 
By means of this formula the weight of the casting, C, can be 
calculated for individual cases. ‘To tind the approximate weight 
of iron castings from that of the wooden pattern, the latter is 
multiplied by the figures corresponding tothe material as given 
in the following figures. Very accurate results cannot be expected, 
as the specific gravity of the wood as well as of the iron 
fluctuates :—Pine wood, 14°0 ; oak wood, 9°0; beech wood, 977 ; 
linden wood, 13°4; birch wood, 10°6; alder wood, 12°6; pear 
tree wood, 10°0.” 


THE Virginia City Enterprise gives an account of a novel 
method of obtaining quicksilver pursued by a couple of ingenious 
Germans : Each man is provided with a jin. iron rod about 10ft. 
in length. At the upper end the rod is so bent as to form a loop 
or eye large enough to admit the hand, while at the lower end is 
a copper head about 1ft. in length, shaped like the head of a 
soldering iron, and weighing some 10]b. This head has a large 
octagonal bulge in the middle, and in each of its eight faces is a 
cavity about lin. in depth and nearly er in diameter at the 
top.. In working the men go into the bed of the river, and work 
their probes down into the sand, mud, or gravel, as the case may 
be, and then begin churning. As they thus churn the quick- 
silver moves toward and into the hole, and either sticks to the 
sides of the ‘‘ bob,” or is caught in small cavities. The ‘“‘ bob” is 
frequently lifted from the hole and cleaned of the amalgam it 
has accumulated by means of a staall scraper. The cavities are 
more for use in catching the quicksilver that flows in at the sides 
of the holes where the ground is shaken than for collecting 
amalgam. As there are hundreds and hundreds of tons of quick- 
silver in the bed of the river, all of which contains more or less 
gold and silver, the two ‘‘ bobbers” are doubtless making excel- 
lent wages. 


Dvurine the past year some difficulties arose between the 
German Government and a number of manufacturers with 
reference to the source of the river Aach. ‘The Danube flows 
nearly west to east, while the waters of the Rhine move in a 
parallel opposite direction from Lake Constance to Bale. The 
distance separating the rivers is about eighteen miles. The river 
Aach is a tributary of Lake Constance, and rises near the village 
of the same name, about nine miles from the Danube, which is 
here about 2000ft. above the sea, and at an elevation some 500ft. 
lower than the level of the latter. The spring from which the 
Aach flows yields about 1350 gallons per second. ‘The Danube 
flows over a calcareous bed, the inclination of which is exactly 
the same as that of the ground from the Danube to the source of 
the Aach. The calcareous soil ceases beyond the above-named 
source, and the bed of the river enters the alluvial earth which 
surrounds Lake Constance. The limestone of the Danube Valley 
is composed of irregular layers diversely inclined, very friable, 
stratitied, split, and divided. The soil is so permeable that it 
absorbs the greater number of the springs and streams which rise 
between the Aach and the Danube. For many years it has been 
noticed that the Danube loses a portion of its water in this region, 
and that during dry seasons even the greater part of its flow 
disappears in crevices in its bed. The owners of factories situated 
on the Danube, in order to retain their water supply, stopped up 
these holes, but they were at once opposed by manufacturers 
whose works are located on the Aach, the latter claiming that 
the water lost by the Danube fed the Aach, and to check the 
waste from one river to the other was to interfere with their just 
enjoyment of the smaller stream. It therefore became necessary 
to prove that the assertion of the Aach manufacturers was a true 
one—that the water from the Danube, by some subterranean 
infiltration, supplies the Aach nine miles distant. In order to 
solve the problem, M. Ten Brink took advantage of the wonderful 
colouring power of fluorescin, a phtalein of resorcin obtained by 
treating at 374 deg. Fah. a mixture of phtalic acid and resorcin. 
It is the first of a series of superb colouring matters, one part of 
which in 20,000,000 parts of water can be recognised by the green 
fluorescence which it produces. On the 9th of October last, at 
five o’clock in the afternoon, fifteen gallons of a solution of 
fluorescin were thrown into one of the crevices in the bed of the 
Danube. On October 12th the observers stationed at the source 
of the Aach observed the coloration of the water. It had, 
therefore, taken about sixty hours for the coloured water to 
traverse the soil and reappear. It is stated that the Aach as it 
gushed from its springs presented a magnificent intense green, 
which in the sun exhibited more or less fluorescence ranging from 
light green to brilliant green and yellow. The intensity of the 
dye augmented from morning until evening of October 12th. Its 
effects were quite visible until about 3 p.m. on the 13th. The 
experiment was one which may hereafter find many applications 
by geologists and others. 


MISCELLANEA. 


Successrvut telephonic experiments have been made between 
Wick and Kirkwall through the Pentland Firth Cable. 

On Tuesday next there will be a Government examination in 
Wolverhampton for managers’ certificates of competency under 
the Mines Regulation Act. 

Ir is announced that the disturbances in South Africa, referred 
to at the recent interview with Lord Carnarvon, are so far distant 
from Cape Town as to preclude the possibility of their interfering 
in any way with the arrangements in connection with the 
approaching exhibition. 

THE telephone was not likely to come before military authori- 
ties without its value as an instrument of war being tested. The 
German War Department has already done this, and by experi- 
ments carried out at a temperature of 3 deg. Cent. during a 
violent wind, it has been shown conclusively that the instrument 
is suitable for maintaining communication with pickets and out- 
lying posts. 

THe German Patent-office is so overwhelmed with work that, 
in the next Budget, an increase of expenditure will be proposed 
forthe purpose of obtaining a larger staff, the present being 
unable to discharge the duties of the office with sufficient despatch. 
During the first four months of the existence of the new 
institution, 2238 applications for patents were, according to Trade 
Marks, received, of which 1019 were permitted to be published, 
and 159 rejected, 1060 remaining to be dealt with. 


FURTHER experiments are to be made with steel armour plates 
on board the Nettle, target ship, at Portsmouth, as the behaviour 
of the plates at the recent trial was not deemed satisfactory. Two 
homogeneous steel plates are to be submitted for experiment by 
Sir John Browne and Co., of Sheffield, and three, composed of 
subcarburised steel and steel in combination with iron, by Messrs. 
Cammel and Co. At a later period it is understood that Sir 
Joseph Whitworth will forward a sample plate formed of hexagons 
of very high steel. , 

Disastrovs inland floods are not confined to the valley of the 
river Thames, as whole districts in the valley of the river Goyt, 
North Derbyshire, are reported to have been flooded on Monday 
last. The Fernilee gunpowder mills were almost flooded. At 
Furness Vale the lowlands were inundated, and at Waterside, 
Disley, the fields and the highway leading to New Mills were 
alike one vast lake, and travelling was very dangerous. At 
Watford Bridge, New Mills, the stream from Hayfield over- 
flowed the turnpike, and also entered into the printworks there, 
causing aslight stoppage of operations. Such a flood has not been 
known for some years. 

CLEOPATRA’S NEEDLE, the obelisk which has been over half 
a century ours, has at last reached our shores in the cylindrical 
vessel made and launched by Mr. John Dixon, and towed by the 
barge tug Anglia from Ferrol, where she was taken by the 
steamer Fitzmaurice, after being of necessity abandoned by the 
steamship Olga in a storm in the Bay of Biscay, on the 15th of 
October last. The stone of many fates now lies in the East 
India Docks, and will be towed up to Westminster for public 
inspection, and probably to be near its future site, in a day or two. 
From Nile to ‘Tames has been an eventful part of the obelisk’s 
long history, and at one time it seemed more than probable that 
the fate against which our amusing contemporary Punch had in 
the lines headed “ Cleopatra Loquitur,” made the Egyptian 
ornament protest in English against being removed from her 
comfortable sable bed to be dropped into ‘‘ Davy Jones’s locker,” 
had overtaken the sea-borne needle. Several different sites have 
been proposed for it, and of all these probably the most unsuit- 
able is that which contemplates placing it upon a pie-crust of 
iron girders over the tunnel of the Metropolitan District Rail- 
way in Palace-yard, Westminster. We shall again refer to our 
suggestion as to the most fitting site in our next impression. 

TuE Association of German Manufacturers and Traders in Agri- 
cultural Machines has addressed, says Trade Marks, several propo- 
sals to the German Board of Agriculture. Amongst these are some 
referring to the institution of ‘‘ Machine Fairs.” and of special 
competitive exhibitions for examining agricultural machines and 
implements, and for making public trials of them. With regard 
to the fairs or markets, the following arrangements are proposed :-- 
(1) Agricultural machines and implements are to be exhibited in 
special shows which are to be held, for the larger districts, in 
some important town, every two years. (2) Each of these shows 
is to be promoted by the Board of the Agricultural Association 
of the district, in common with the Association of German 
Manufacturers and Traders in Agricultural Machines. (3) Articles 
other than agricultural machines and implements are excluded 
from these shows. (4) Exhibitors may only send one specimen 
of each kind of implement, and of each size. (5) Trials, for the 
purpose of awarding prizes, are not to be held at these shows. 
With regard to the special competitive exhibitions, several pro- 
posals are made, notably that the programme of every such 
exhibition shall be approved by the Association of German Manu- 
facturers and Traders in Agricultural Machines, and published as 
early as possible. No mention is made of the admission of 
foreign manufactures to the fairs or shows. 

Tue Director of Stores has called the attention of superin- 
tendents of dockyards to a report forwarded by our naval attaché 
at Washington with reference to the consumption of anthracite 
in the American fleet. The report, which is compiled by Captain 
William Gore Jones, who is attached to the British Legation, 
consists of a paper by Chief Engineer Isherwood, of the United 
States navy, on the comparative merits of hard and soft coal; a 
memorandum by Mr. Shock, the Chief of the Naval Bureau of 
Steam Engineering at Washington, which deals with the subject 
of furnaces, smoke-stacks, and other technical details ; a paper by 
Mr. Copeland, a practical engineer; and minutes of conversations * 
which have passed between Captain Jones and various captains 
of ocean and coast steamers. In his summing-up, Captain Jones 
states that the absence of smoke and the cleanliness of anthracite 
coal seem to point it out as peculiarly adapted for men-of-war in 
ordinary times, especially for fleet manceuvres ; and in war the 
absence of smoke would at times be of great value. These advan- 
tages, however, must be purchased by considerable diminution of 
speed and great loss of time in getting up steam. We are, never- 
theless, inclined to think that a very few experiments are needed 
to show that anthracite may be used in the men-of-war, and with 
good results both in high speed and economy. 

Aw American paper—the Philadelphia Public Ledyer—says :— 
“English merchants and consuls have been trying for some time 
to show why American ,tools, machines, and manufactured 
articles are finding a market in colonies and foreign nations 
heretofore supplied by Sheffield and Manchester. They seem to 
think that the American style of advertising by handsome 
circulars and price lists, the enterprise of drummers and agents, 
and the fact that the goods sent to foreign countries are more 
carefully packed than by British exporters, will go far towards 
explaining recent American successes, but the Iron Age is pro- 
bably nearer right when it ascribes the popularity of American 
manufactures in the colonies and new countries, at least, to the 
fact that, in supplying our own needs, we have learned how to 
supply the needs of other nations living under like conditions. 
The tools and implements needed to clear the forests and culti- 
vate the ground have here been perfected under severe practical 
tests, and it would be strange indeed if American mechanics 
could not now make such tools and implements as would be best 
suited for the practical work of clearing and cultivating a new 
country. Necessity has been in this country the mother of inven- 
tion, and American manufacturers can now offer to the settlers in 
new countries the fruits of their experience in providing for the 
necessities of settlers here. And experience has shown that, after 
catalogues and agents have introduced American tools, imple- 





ments, and machinery into colonial and South American 


' markets, they become themselves their own advertising agents.” 
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STEAM TREE-FELLING MACHINE. 
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Tr appears that a demand has existed for some time for a 
machine which will cut down trees. Several attempts have | 
been made in the States to produce such a machine, but so | 

’ far they have all failed. 

We illustrate above a new solution of the difficulty, pro- | 
duced by Messrs. Ransome and Co., of Chelsea. Its construc- | 
tion will be readily understood from the drawing. It consists | 
of a horizontal steam cylinder, 4in. diameter and 20in. stroke. | 
This is carried by a vertical solid trunnion on a cast iron bed | 
plate. Steam is supplied from a 3-horse portable boiler 
through a proper hose. The slide valve works at right angles | 
to the cylinder, and is actuated by a flat twisted bar, similar 
to that used in Messrs. Merryweather’s fire engines. The 
crosshead of the piston is guided by two round rods. To the | 
crosshead is fixed a heavy saw blade, two holes in the end of | 
the saw dropping on two pins. <A top rs is put over and 
screwed down. The saw is permitted a certain amount of 
slack, to ease it in its work. Its teeth are'very large and | 
much hooked, so that it cuts only when being pulled by the 
steam piston. 

An excavation, a few inches deep, being made close to the 
tree to be felled, and the butt being p Pew of earth and | 
gravel, the bed plate is placed in the excavation, and secured | 
to the tree by means of the claws shown, which are set up | 
tight by a hand-wheel and draw screw at the end of the bed | 
plate. This being done, the cylinder and saw are free to | 
revolve in a horizontal plane on the vertical trunnion, motion | 

being communicated by the hand-wheel, endless screw, and arc | 
shown at the hinder end of the cylinder. The saw is thus | 
brought up to the tree, steam is turned on, and the operation | 
of cutting down the tree commences. The outer end of | 
the saw is supported on a bit of board laid on the ground as | 
shown. | 

A few days since we were yom at a trial of this machine | 
in Roupell Park, near Tulse-hill station. Steam was supplied | 
from a 4-horse portable engine, and with a pressure of 60 Ib. | 
to 80 lb., the saw made from 250 to 300 strokes per minute, or 
half that number of cutting strokes. As an example of the | 
work done we may cite the following :—Began to fix machine, 
lh. 43m.; started, lh. 514m.; tree fell, lh. 57m. Thus 54 
minutes were expended in actual cutting. The tree was an | 
elm, about 2ft. 3in. in diameter. A second tree of about the | 
same dimensions was cut down in eight minutes from the time | 
the saw started. We understand that previous to our | 
arrival on the ground, four elm trees, averaging 3ft. across, | 
were cut down in three-quarters of an hour. | 

The working of the machine as a machine leaves nothing to | 
be desired, but it requires a great deal of attendance. In the | 
first place, it is so heavy that it is «s much as four men can | 
do to carry it from tree to tree ; while it is at work one man 
must attend to it, and another man is required to look after 
the boiler. But the great difficulty seems to us to lie in the 
fact that from almost the moment the saw begins to work, a 
guy rope must be employed to draw the tree away from the 
cut side, asif this is not done the saw binds, and may be broken. 
We saw on one occasion as many as a dozen men hard put to 
it, to keep the saw relieved. It may of course be very easy to 
get over this obstacle to the success of the apparatus, as for, 
example, by the aid of blocks and tackle instead of a simple 
guy rope. It is at least certain that Messrs. Ransome have 
constructed a very simple and ingeriious apparatus which will 
cut down trees well and without waste at a very high speed ; 
and in mahogany forests, and such like situations, where rough 
labour is cheap and the prevention of waste important, such a 
machine can no doubt be used to advantage. Thisis, we may 
add, the first machine of its kind, and important improvements 
will no doubt be effected in the arrangements for working it, 
and probably in those for moving it from tree to tree, 
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the object of securing a firm attachment for the propeller 
blades. The boss is cast hollow, and contains a cylinder at the 
outer phe in which works a piston P. The two blades are 

d with strong stems or roots, which pass through the 
boss, and fit into each other at the centre, as shown at Fig. 3. 
Each stem of the blade is fitted with a small boss B, forming 
a crank arm, and this is connected to the piston P by a link or 
rod C; so that when motion is ienpatted to the piston the 
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blades are rotated, and this is effected in the following | 
manner :— 

The screw shaft is provided with a small hole bored through- 
out its length from the stern end coupling, as shown at Figs. 
land 5, Connected to this by a flexible tube is a small force 
pump, worked by the engine or by hand, and by which water 
may be driven into the cylinder and the piston forced to its 
extremity, the blades being thus shifted to the required posi- 
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tion for steaming. In order to bring the blades back from that 
position to be in a line with the keel, the pump suction is 
applied instead of the delivery, therefore the pressure of the 
water and atmosphere acting on the piston will shift it 
inward and move the blades. The water pressure on the 
inside of the piston is of course maintained to retain the blades 
at the feathered position. The ring R at the end of the 
cylinder, which determines the outward position of the piston, 


























is fixed in position after the point necessary forthe desired pitch 
of the blades has been ascertained. Fig. 6 is an exterior view, in 
plan, showing the two blades in the different positions, and by 
reference to all the figures the construction in detail will be 
thoroughly understood, The boss {s, we believe, no larger 
than the ordinary boss for large screws, our illustrations being 
made from drawings of a screw 7{t, in eter, Some difiir 
culties will suggest themselyes to engineers, the Aryt of which 
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* is that of getting the large nut on the end of the shaft properly | to certain improvements in the production of iron and steel from 


screwed into place. This must of course be effected before 
putting the screw together. 
glands on the roots of the blades. With large screws the large 
space in the boss would greatly remove this, and for smaller 
screws, such as that we illustrate, the gland might be replaced 
by a cup leather. Hand holes would probably be found 
necessary in the side of the boss to facilitate coupling up the 
parts, and for grinding the stems, to which the connecting 
rods C are attached, into the piston. Though some modifica- 
tions in detail may thus be required, the arrangement is 
simple, and might in a great number of cases be found of great 
service, rendering the gras | screw and lever gear unneces- 
sary. The inventor, Mr. J. Moysey, of Leytonstone, claims 
in his patent the use of hydraulic pressure acting onthe piston 
contained in the boss, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 
THE PURIFICATION 


OF IRON, 


| 


Another difficulty lies with the | 





Srr,—You published last week two letters on the purification | 


of iron, which I cannot suffer to pass without comment. If the 
statements which they contain are true, then I have done Mr. 
Jones an injustice, and claimed too much credit for Mr. Bell. I 
venture to think, however, that have done nothing of the 
kind, and I believe that I can prove that Mr. Jones and ** Vulcan” 
are both mistaken. It will be convenient, in the first place, to 
summarise the points at issue. In your impression for November 
16th you published the following sentence :—‘* Mr. 
tion or discovery does not consist in the mixing of melted cast 
iron and cinder at a low temperature, but im the fact that when 
melted cast iron at a low temperature is brought into contact 
with a melted cinder rich in oxygen, the phosphorus leaves the 
iron for the cinder; whereas if the temperature be high, the 
phosphorus will remain in the iron or leave the cinder for it. 
does not appear that this fact was known until Mr. Bell made it 
public.” And you went on to speak in high terms of the merits 
of this discovery, and explained that it was likely to work a 
revolution in the steel trade of the Cleveland district. My views 
exactly according with yours, I have said as much. 

Mr. Jones, and certain correspondents who adopt his views, 
have taken exception to these statements, and no one else. When 
the Bessemer process was declared to be a comparative success, 
a host of rivals started up and asserted that the process was 
neither new nor good. Mr. Bell has been more fortunate, for 
while his process promises to do more for an enormous district 
than the oti or any other process has done, he has appa- 
rently only a single rival in the field. 
others. It is possible that scores of individuals are ready to 
dispute Mr. Bell's originality, and even to attack Mr. Jones. 
But, however this may be, it is certain that they have made no 
sign, and that they have suffered all that has been said in your 
oo concerning Mr. Bell to pass unquestioned. So far, then, I 

ave only the claims of Mr. Jones to consider, and if it can be 
made evident that Mr. Jon%s is mistaken, then it follows, I think, 
that [ have said nothing about Mr. Bell which was not justitied 
by what is generally known on the subject. 

Now if your readers will turn to the correspondence which has 
taken place between Mr. Jones, ‘‘ Vulcan,” ‘* Oxide,” and 
myself, they will see that Mr. Jones claims for himself—and is 
supported in his claims by ‘‘ Vulcan”—that he knew as far back 
as 1868 that iron could be purified from phosphorus by washing it 
in a bath of melted cinder or oxide of iron, and that he also knew 
that the phosphorus had a greater affinity for cinder at a low 
temperature than it had at high temperature, and that as a result 
he had anticipated Mr. Bell, but that, from causes which had 
nothing to do with the merits of his process, he had been unable 
to make it commercially successful. Here is a very precise state- 
ment put forward by your correspondents in somewhat involved 
language. The matter in dispute between me and Mr. Jones and 
“* Oxide ” lies, it will be seen, ina small compass. I assert (1) that 
Mr. Jones published no statement at any time between 1868 anda 

veriod subsequent to the last meeting of the Iron and Steel 

nstitute, which proves that he knew that phosphorus had a 
greater affinity for cinder than for iron at low temperatures ; (2) 
that the patent specifications which he refers to as evidence of 
publication, prove, on the contrary, that he did not know in 1868 
that phosphorus left iron for cinder more readily at low than at 
high temperatures ; (3) that they contain an explicit statement of 
his theory of the elimination of phosphorus which is flatly opposed 
to Mr. Bell’s theory ; (4) that the very process of manufacture 
which he expressly advocates contains the particular element of 
error which Mr. Bell was the first to get rid of. As regards the 
question of washing pig iron, I admitted in my first letter that 
Mr. Jones does use the word “‘ washing,” and has a clear title to 
that word, asa word. It may mean more things than one, how- 
ever, as will be seen before I have done. 

The ground may be further cleared with advantage if I point 
out that Mr. Jones’ patents may each be divided, like Mr. Bell’s, 
into two parts. The first refers to the purification of pig iron, 
the second to the manufacture of steel from the purified pig. Now 
with this last I have at present nothing to do. I a not 
questioned Mr. Jones’ originality in this respect, and I have 
claimed nothing in the matter for Mr. Bell. The whole 
controversy comes then to this:—if Mr. Jones can show 
that he really knew in 1868 that phosphorus had a greater 
affinity for cinder at low than at high temperatures, then it is 
clear that Mr. Bell can no longer be considered the discoverer 
of the fact, and as his entire process hinges on this fact, he can in 
such case make no claim to originality ; but even then, unless 
Mr. Jones can also show that he publicly announced his know- 
ledge, the statement that Mr. Bell was the first to make the fact 
publicly known must still hold good. I now come to the evidence 
of publication. There can be no question that Mr. Bell spoke 
out in very plain terms at the last meeting of the Iron and Steel 
Institute; but Mr. Jones’ evidence of previous knowledge and of 
publication are both based on patent specifications. On these he 
and “‘ Vulcan ” rely for the substantiation of his claim, and they 
can hardly complain if the value of the claim is decided by the 
words of the specification in question. 

On the 16th of January, 1865, Mr. John Allcock Jones, of 
Middlesbrough, took out a patent for “Improvements in the 
manufacture of iron and steel,” No. 149. 1 he essence of the 
specification is contained in the following words :—‘ In carrying 
out my invention I proceed as follows :—I first puddle the iron 
or metal in a puddling furnace. The object of the puddling is 
by the aid of clean cinder or oxides of iron or oxides of manga- 
nese, or other oxidising materials together with the act of puddling 
or by the act of puddling alone, so to cleanse the pig iron or 
metal from sulphur and phosphorus and other impurities as to 
make it fit for melting into cast steel.” 

The resulting metal is then to be taken out, broken up, and 
re-melted to make steel. Throughout this specification there is 
not one syllable to show that Mr. Jones knew anything about the 
influence of temperature on the purification of iron, and it is 
obvious that there is nothing new in the puddling of iron in 
presence of oxides, for that is and has been the regular practice 
since the days of Cort. It is tdlerably evident, therefore, that in 
January, 1868, Mr. Jones had not anticipated Mr. Bell. On the 
5th of February, in the same year, he secured a second patent 
No. 397, “‘ Iron and steel.” It is not necessary to reproduce more 
of this specification than bears upon the points at issue, as any 
one who wishes to make himself fully acquainted with its contents 
can obtain it post free for 44d. from the Patent-office sale-room 
in Cursitor-street. ‘‘This invention,” says Mr, Jones, “ relates 
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cast or pig iron, and consists In melting cast or pig iron in a 
reverberatory or other melting furnace, and after fusion agitating 
the same, and then having by preference lowered the damper of 
the furnace, adding to the melted metal a flux consisting of oxide 
of manganese, common salt, sal ammoniac, or any of them 
together with spiegeleisen. “After agitation, and when the 
ingredients before mentioned shall have been incorporated with 
the molten metal, the damper is to be raised, and the charge or 
contents of the furnace are again rendered fluid,.so as to enable 
the separation of the cinder or slag from the resulting metal to 
be effected. The cinder is then tapped and run off, and the 
erude iron or metal is removed from the furnace and melted into 
steel, either on the open hearth of a furnace or in a crucible.” 

From beginning to end of this specification there is not one 
word to prove directly that Mr. Jones knew anything about the 
influence of low temperature on the affinity of phosphorus for 
cinder. It is quite true, however, that he directs that at one 
stage of the process the damper shall be lowered, but he does not 
say in his specification why it shall be lowered. But in his 
letters published in your pages, Sir, he implies that he lowered 
the damper to cool the iron, thus the better to get the phos- 
phorus out, and so anticipated Mr. Bell. Now, I shall show in 
a moment that the patent specification contains internal evidence 
that the damper was dropped for a totally different reason ; but 
before doing so, it may be worth while to point out that, no 
matter what Mr. Jones knew in 1868, he did not know that if 
the iron were heated up again in presence of cinder, the phos- 
phorus would go back to the iron in great part. If he had known 
this, he would not have given instructions that the temperature 
was to be raised after the iron had been washed, which are flatly 
opposed to Mr. Bell’s instructions, as will be seen at the end of 
the last paragraph but one of this letter. 

And now as to the reason why Mr. Jones lowered the damper. 
In the first place, he did not care particularly whether it was 
lowered or not. In the second place, as I shall show presently, 
there was nothing new about lowering a damper ; but the obvious 
reason to me is this, Mr. Jones’ patent is clearly one for ‘* physick- 
ing” iron, and the physic consists of 14 1b. of manganese, 4]b. of com- 
mon salt, } Ib. of sal-ammoniac, } ewt. of spiegeleisen, and 4 Ib. of 
charcoal for a charge of 44 ewt. of iron—a pretty good dose; and in 
addition to this he suggests that about 501b. of hematite ore may 
be added with advantage. Every iron-maker who has had any 
experience with ‘“ physicking” patents will see at a glance that 
Mr. Jones lowered his damper to prevent the ‘‘ physic from flying 
up the chimney ;” in other words, to reduce the temperature and 
prevent the instantaneous volatilisation of the salt and sal- 
ammoniac. 

I must digress here for a moment to refer to Vulcan's assertion 
that the manganese used by Mr. Jones was insignificant 
in quantity. He has maintained a discreet silence concerning 
the salt and the sal-ammoniac, and the spiegeleisen, and the 
hematite. Now, let me ask Vulcan what he would considera 
fair proportion of manganese? Let me quote a passage from 








| Truran on this subject, written years before the date of Mr. 








Jones’ patent. ‘‘The yield and general quality of several kinds 
of iron are frequently improved by the addition during the pro- 
cess of conversion of a mixture composed of ground magnetic 
oxide, or a rich hematite, caustic lime, and a minimum dose of 
black oxide of manganese. The quantity may amount to 5 or 


|6 per cent. of the weight of the charge”*—that is to say, the 


weight of the mixture. The italics are mine. Have we not in 
this passage something marvellously like the extract which I 
have given from Mr. Jones’ specification? ‘he salt, and the sal- 
ammoniac, and the charcoal are obviously useless, but the 
manganese and the 501b. of hematite ore are not. Mr. Jones’ 
“physick”’ is just Truran’s, injured by the absence of lime. 
But to resume. 

If further proof were wanted that Mr. Jones did not 
anticipate Mr. Bell by his patent, it is supplied by the following 
passage :—‘“‘ The sides and bridge of the furnace I prefer to fettle 
with oxides of iron, such as hematite ore, Swedish ironstone, or 
mill tap cinder, which materially assist in effecting the cleansing 
of the iron from certain impurities, such, for example, as su/phur 
and phosphorus, which impurities, as is well known, are injuri- 
ous to the quality of iron or steel to be produced; slag, and by 
preference that known as hammer slag, is placed among the pig 
or cast iron, in order when melted to form a bath in which the 
iron may be washed. This is not absolutely necessary, but it 
materially assists in effecting the puyification of the iron.” Here 
it will be seen that Mr. Jones has entirely failed to draw distinc- 
tions between the behaviour of phosphorus and sulphur, which 
would hardly have been the case had he made a discovery so im- 
portant as that which he claims. Again, he expressly states that 
a bath in which the iron may be washed is not absolutely neces- 
sary, while it forms an essential feature of Mr. Bell’s process. 
The only phrase, then, which at all bears on the subject at issue 





| is that referring to the lowering of the damper; and that, as I 








have said, taken with its context, will bear no other construction 
than that I have put upon it. The passage occurs twice in the 
complete specification, running thus the second time :—‘‘ When 
the damper has been lowered as before described, I in either case 
add to the mass a mixture comprised of the following ingredients, 
videlicet, oxide of manganese, common salt, sal-ammoniac, spiegel- 
eisen, and ground charcoal.” At the risk of wearying your 
readers, I must ask Mr. Jones to explain in what the novelty 
consists which he has patented here. It does not consist in the 
use of “physic,” as I have tried to show; at least, the only 
efficient ingredients in his physic were used long before 1868, 
Whether it consists in the preparation of the furnace, or the 
lowering of the damper, or the treatment of the iron up to a 
certain point, I shall ask your readers to say when they have 
read the following extract, slightly condensed, from Truran. 
“The process of boiling,” says Truran, “is thus conducted. The 
bottom of the furnace is covered with some broken cinder and 
mill scales, and a fire is lit in the grate. In from ten to twelve 
hours, with new furnaces, the interior of the furnace will be at 
a white heat, the cinder melts, and, flowing over the bottom, 
protects it from the fused iron and intense reverberatory action 
of the roof, and fills any crevices in the edges of the brickwork. 
The draught is now slackened a little, about 30]b. or 401b. of 
cinder are charged at the flue end, and the quantity of pigs to be 
operated on is charged in pieces of convenient size. In about a 
quarter of an hour after ston the puddler throws in about 
60 Ib. or 80 lb. of the cinder expelled by the rolls from mill bars. 
In from twenty-two to Seeety four minutes after charging, the 
edges of the pigs begin to melt. In another five minutes they 
are softened. The puddler now raises them, and turns them 
over. At this stage it is common to charge two or three lumps 
of coal next to the fire-bridge, and about 15 lb. of cinder for the 
protection of the brickwork. Thus far the fire has heen urged 
to its utmost power. In thirty minutes after charging, the iron 
is all melted, and the most laborious operation of the puddler 
begins. The fluid iron boils violently, and rises spontaneously 
nearly to a level with the lower edge of the door ; its surface is 
dotted with innumerable eruptions, caused by the escape of 
gaseous matter. Jn five or six minutes after the boil begins the 
damper is partially lowered, checking the draught, and reducing 
the heat of the furnace.”+ 

I need not take up more of your valuable space by describing 
the remainder of the process. If any one will take the trouble 
to read Mr. Jones’ specification side by side with the passage I 
have quoted from Truran, he will fail to detect a shade of dif- 
ference — save that he does not propose to stir the iron 
much. We have the fettling with rich ores or cinder, the 
melting, the boiling, and the lowering of the damper, all 
described in one as in the other. After this point is reached we 








* “The Iron Manufacture of Great Britain,” by W. Truran, third 
edition, 1865, p. 211. 
+ “The Iron Manufacture of Great Britain,” pp. 208-9. 





r, just as has 
been done for very many years in Welsh tin-plate works; and 
having cooled the iron in the furnace, he takes it out ‘ young,” 
and in a condition which some people would call that of puddled 
steel, instead of completing the conversion of the metal into 
wrought iron, But, in all this, how and where has Mr. Jones 
anticipated Mr. Bell’ If he has done so, then has Dowlais 
anticipated him. But Mr. Jones says, “I knew exactly how 
the phosphorus was best got out of the iron, ‘Truran did not ; 
and in that knowledge I anticipated Mr. Bell.” Now, to 
settle this point, permit me to cite two passages from a patent 
taken out by Mr. Jones on the 8th of May, 1868, No. 1516. 
In this specification Mr. Jones states that a furnace is to 
be fettled with bull dog, &c.:—‘'The metal having been run 
in or poured upon the hearth of the operating furnace or placed 
there cold in lumps or pieces and allowed to melt, a high tempera- 
ture is employed, and the metal being now in a thin and hquid 
condition, the damper is lowered or the temperature of the furnace 
is much reduced, or it may be reduced by other means than that 
of the damper, and the mass allowed to thicken, or the tempera 
ture may be kept up, but I prefer it lowered.” 

The words which I have put in italics show how much import- 
ance Mr. Jones attached to temperature at this time. He here 
expressly abandons the most essential feature in Mr. Bell's 
announcement. Is it likely he would have said ‘the temperature 
may be kept up,” had he known that while it was kept up the 
phosphorus could not have been eliminated? Would he have 
given up the point had he known that with a low temperature 
all the phosphorus could have been got out? But I have 
not done yet. Mr. ‘Jones in the provisional specification of this 
patent gives his own theory of the elimination of phosphorus, 
which is flatly opposed to Mr. Bell’s in a most important respect. 
Here is the passage in question :—‘ It is stated that phosphorus 
exists in cast iron as a phosphide of iron; if this be the case it 
may be inferred that in the preparatory operation for cleansing 
as first described, and also during the process of conversion into 
steel, that by allowing the melted metal to remain at a high tempera- 
ture, the phosphide being lighter than the crude iron or steel will 
separate and rise to the surface, whilst the iron or steel will 
gravitate to the bottom. In the preparatory process, as decar- 
bonisation takes place the grains of iron aggregate and sink to the 
bottom, whilst the phosphide remaining liquid at that elevated 
temperature will float in the cinder and be tapped off with it.” 

If this means anything it means that the + wat Bar is elimi- 
nated when the iron is at a high temperature, while Mr. Bell’s 
process is based on a directly opposite theory ; and it is impos- 
sible, I think, in the face of this statement, to urge that Mr. 
Jones reduced the temperature of the furnace to facilitate the 
removal of phosphorus. It is impossible, indeed, after reading the 
foregoing passage, to resist the conclusion either that Mr. Jones 
forgot that his specification contained it when he wrote to THE 
ENGINEER, or else that he actually does not at this moment know, 
or has failed to understand what it is that Mr. Bell has discovered. 

I cannot resist the temptation to contrast Mr. Bell's enuncia- 
tion of his views with the paragraphs I have quoted from Mr. 
Jones’ specification. Mr. Bell's patent is dated 11th April, 1877, 
No. 1413. The following extracts are taken from his provisional 
specification :—‘* Most iron ores contain phosphorus, generally in 
the form of phosphoric acid, which, when exposed to the reducing 
agency of the blast furnace, loses its oxygen, leaving the phos- 
— to combine with the pigiron. Malleable iron when manu- 

actured from pig containing an excessive quantity of phosphorus 
is apt to be brittle, owing to the difficulty of sufficiently ridding 
the metal under treatment of this substance. Steel containing 
something under two-tenths of a unit per cent. of phosphorus is 
unmanageable in the subsequent stages of its manufacture. In 
the Bessemer converter and in the open-hearth furnaces no appre- 
ciable separation of phosphorus takes place, hence pig iron con- 
taining much above one-tenth of a unit per cent. is useless as a 
steel-making material. I believe that the cause of this is due to 
the temperature of the puddling furnace, and that of the steel 
processes referred to, being too elevated to permit the phosphorus 
to be carried off in the slags. My invention consists in exposing 
fluid cast iron to a bath of molten oxide of iron at a much lower 
temperature than that employed in puddling iron. ‘These two 
substances are agitated together in any suitable way, but 
the mode which 1 have found most effectual is to introduce 
the two into a revolving cylinder of iron, lined or ‘ fettled,’ 
as it is termed, like an ordinary rotating puddling furnace. 
The moderate temperature at which the operation is carried on 
permits the phosphorus to be more perfectly removed than 
happens at the more elevated temperature of a puddling furnace, 
owing to a longer retention of the carbon, which substance con- 
fers on pig iron its fusibility. In the event, however, of the pig 
iron containing an excess of phosphorus the carbon may be se 
diminished in quantity that densihdiainn takes place before the 
phosphorus is sufficiently well removed; in such case I add a 
little more fluid cast iron to the portion partially dephosphorised, 
and continue the operation as before. I prefer freeing the pro- 
duct as completely as possible from the adhering cinder, which, 
with the phosphorus, has been transferred from the pig iron. 1 
do this because in attempting either to fuse or weld the steel or 
iron, the temperature is such that a portion of the phosphorus is 
re-absorbed by these substances from such cinder.” 

As to what Mr. Jones did or did not know in 1868, the world 
outside of Middlesbrough has no means of knowing. The only evi- 
dence we have on this pointis Mr. Jones’ specifications, and I think I 
haveshown conclusively from them that Mr. Jones did not know in 
1868 why a low temperature helped the elimination of phosphorus, 
or at all that it did help. On the contrary, he held that phosphorus 
was best got rid of by a high temperature, His washing process is 
nothing more than boiling, and it would be impossible to describe 
boiling in clearer terms than those used in his specification. 

e produces thereby a species of crude puddled steel, and 
melts this down, and from beginning to end I fail to find 
anything new, or anything which affects Mr. Bell’s claims to 
have made a new discovery, This letter has, I find, extended to 
an inordinate length, and I find it difficult to say one word in 
excuse save that the questions involved are regarded with great 
interest in the Cleveland district. As I have no intention of say- 
ing another word on the subject, I may probably be forgiven. I 
will only add in conclusion that I am, as I have already said, 
personally unknown to Mr. Jones and Mr. Bell. My connection 
with the iron trade ceased some years since. I have no interest 
in the matter but a desire to see the truth come to the top; and 
the only evidence which I have had before me is the report of the 
last meeting of the Iron and Steel Institute, the specifications 
from which j have quoted, the articles and a which have 
appeared in THE ENGINEER, and the letters of “Oxide,” ‘‘ Vulcan,” 
Mr. Jones, and one or two other correspondents. 

January 21st, 1878. 


have diversity, for Mr. Jones taps off the cinder. 























PHOSPHORUS. 


Srr,—I cannot permit the dictum of Mr, Fallows to pass un- 
challenged—that the reported experiment of the puddling com- 
mittee has become the key-stone of an arch that is yet incom- 
plete ; or that it occupies any higher place in the growing fabric 
than other crude material underlying its foundations. ‘True, 
such knowledge forms the basis on which the superstructure is 
being erected. But it was abundant before the advent of the 
puddling committee; it was not increased by their dim and un- 
discerning labours ; it remained of the same unexact and undeter- 
mined type—hazy in its utter incertitude, neither aiding to clear, 
nor helping to confuse. That some information did exist prior 
to this experiment is manifest in those patents pressed upon our 
attention in the struggle for precedence. And to what did it 
amount? Why (1) that the quantity of phosphorus in the bar was 
in striking contrast to that contained in the pig 5 (2) that the 
change was due to the action of oxides in the puddling furnace ; 
3) that puddling was a sine qua non, or that conversion was 
indispensable to cleansing. This was the fixed intelligence of the 
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century, which the experiment simply confirmed. It supplied no 
hint or other instruction concerning the more active or efficient 
use of oxide in contact with iron, of the removal of phosphorus 
from the pig, of the retention of its fusible properties, of a 
material more free from taint than the most carefully prepared 
bar, of a steel-producing metal got without the expensive ordeal of 
puddling, ‘These things constitute a new revelation so far tran- 
scending the results of this unduly magnified experiment, as to 
have formed no part of the dreams or the desires of its promoters. 

There is a superior tone that ill assorts with the dis- 
courtesy of Mr, Jones’ letter, and I prefer to leave the dull 
labyrinth of self-assertion out, and proceed to the matter under 
discussion. 

From the outset, I put the question at issue as that of puri- 
fying versus puddling. Nothing more is claimed—there is 
nothing more to claim. The fact that the key to the solution 
of a vast problem is contained in a nutshell, is no bar to its 
importance, The eae pe to be solved is the elimination of phos- 
phorus from Cleveland pig. My contention is, that the practice 
rior to 1877 was to do this, or try to do it, by puddling. 
That the text of every patent proves that the iron was more 
or less matured, is beside the question; this was the only plan 
and the only practice—to express cinder from iron, argues con- 
version, and in this form alone is there any evidence of its use. 
And the same authority attests that it was melted down ina 
bath of hematite pig. Lam willing to leave the nice distinction 
between “bar” and “cake” to the discriminate judgment of 
those who are interested ; but I claim to have fully established 
that puddling was the only method of purifying in practice ante- 
cedent to 1877. 

Mr. Jones is not reasonably exact; he invents his premises, 
and manufactures his conclusions. I did not assert the steel was 
bad ; but if good, it must have been made from a puddled pro- 
duct; and this is established by the testimony of those who 
used it. 

In reply to my assertion that Mr. Bell’s process needs no 
puddling, he says, ‘* Neither does mine.” Now, this I accept as 
a tangible issue ; and if Mr. Jones can prove the production of a 
useful steel before 1877 without puddling, I dial not prove 
so incredulous as to pursue a phantom. Had such a practice 
obtained, it would be presumption, not to say egregious folly, for 
any man of reputation to subsequently usurp the claim, and I for 
one would not defend it. But I draw a distinction between a 
woposition, destitute of defined means of practice, and a realised 


act. 

I would concede anything reduced to clear practice, and con- 
test everything left to supposition, The reason is perfectly clear 
—it is the simple discovery of the behaviour of phosphorus under 
varying papper, which renders the mythlenl of 1867 the 
practical of 1877, 

The distrust of my figures by Mr, Jones is no proof that he is 
profoundly versed in the process—irate assertion indicates feeble- 
ness of moral foree—and the facts arising from constant practice 
and gathered with scientific care will outlive the indifference of a 
stoic. 

With respect to Mr. Bell’s patent—if it does not in any sense 
differ from that of Mr. Jones, that is Mr. Bell’s business, not 
mine. What may have been the measure of his discoveries 
between April—the date of his ‘ patent ”—and September—the 
date of his ‘* paper ”"—I have no means of knowing. My judg- 
ments were founded on the latter, and had the advantage of three 
months’ experience before I saw the former, I have merely dealt 
with what in practice [ have developed—the way defined, and 
the means indicated by Mr, Bell's paper, which up to the present 
time are not to be gathered from any other source, I am pre- 
yared to prove the reality of the process by its product. I should 
* delighted to show Mr, Jones ingots exceeding 1 ton in weight, 
the tests of which lie within the limits of Lloyd’s specification 
for plates, and its ductility is demonstrated by the doubling of 
14 square bars close under the hammer without a fracture in the 
curve. The cost of these lies within commercial bounds, and it 
is presumption on the face of this statement to speak of it—‘‘ as 
flagrant nonsense.” 

With regard to “ purifying,” I adhere to my decision that 
puddling is a needless and expensive graft on present discoveries, 
and I risk the isolation I may incur by Mr. Bell’s repudiation. 
Against such a calamity I have no protection, I believe 
what I say to be the legitimate and logical issue of his 
reasoning. And if it should please Mr. Bell to discard my con- 
ception of what is due to his hen, and he prefer to share with 
Mr. Jones the posthumous honours of departed patents, there is 
no compact to prevent it. He is not privy to, and therefore in 
no sense compromised by, the course | have taken. But should 
the system by which I can obtain a resulting metal, admirable 
in quality, and at far less cost than can possibly be got by 
straining the metal through the bowels of a rotary puddler, be 
discarded—being without origin from Mr, Jones, and denied 
paternity by Mr. Bell—I shall defend it for preference, and 
maintain its practice, even without a patron. 

I deny that Mr. Jones is an authority capable of deciding on 
the accuracy of ny estimates, which are framed from the data 
of my experience. He disputes them by the light of his. The 
process he pursued at Erimus would not purify pig for a steel 
product at any cost, and the plan bears no earthly relation to 
what I should propose to practise. If Mr. Jones reduced phos- 
phorus in the pig without puddling to ‘039 per cent, in 1868, 
under conditions that could be incorporated with a commercial 
— he might yet exhume his process without fear of rivalry. 

can only wonder at its premature extinction. 

Respecting the article commended by Mr. Jones as appearing 
in the Coal Trades Review, if it does not teach the necessity of 
the separation of cinder, it touches no essential part of the new 
dogmas. It is to trifles of this nature I am constrained to keep 
him, as in them lie the novelty of discovery and’ the secret of 
success. 

I regret that time and space cgmpel me to treat ‘ Vulcan” 
with brevity. I appreciate his hndly lament, and I can only 
remind him that what he has quoted is a proposal dated 1868. 
This is 1878; if he cannot supplement it by the evidences of 
experience, it is but wasting time and space to attempt the dis- 
cussion of its merits. OXIDE. 

London, Jan. 2ist. 


ENGLISH AMERICAN LOCOMOTIVES. 

Sir,—Your article on the above subject in last week’s issue 
induces me to offer a few remarks, suggested by my own observa- 
tions on this matter in Brazil, in connection with English and 
American locomotives on broad and narrow gauge roads. am 
forced to the conclusion that the dearth of orders from abroad, 
excepting the colonies, to English locomotive manufacturers is, in 
many instances, attributable, not only to those “‘ insular preju- 
dices in favour of first-class work ” mentioned by you, but also to 
what I must characterise as a certain apathy, or perhaps disin- 
clination, on the part of English houses to placing and ‘‘ driving ” 
atrade to any great extent, especially in those countries like 
South America and Russia, where the Americay makers are our only 
competitors. It may be said that the nationalities of the engineer 
and the rolling stock of his line are often identical. That may be 
so, and so long as English engineers were everywhere masters of 
the situation, and English engine makers had no rivals in the 
market, the latter were content with their share of the work, and 
had no object in exerting themselves inordinately, the demand 
being, at all events, equal, if not greater, than the supply. But 
tempora mutantur ; now-a-days, engineers are of all countries, 
and we have many rivals in the making of railway material. The 
lavish expenditure of broad gauge roads has been superseded by 
the rigid economy of the narrow, and as this change has been 
developed nowhere to a greater extent than in the United States, 
we find our America cousins quite equal to the occasion, dis- 
seminating through their agents and representatives, provided 


v. 





with most elaborate photographs, facts, and figures, the rather 
questionable statement that they, and they only, know how to 


manufacture a narrow gauge engine. Their energy is 
laudable, and as a natural consequence has its reward, 


and so they secure the lion’s share of the work. It seems 
unaccountable that this should be so when we consider the facili- 
ties of communication with South America enjoyed by England 
as compared with those by the United States, and also that 
England has hitherto had almost the entire monopoly of the rail 
trade in South America. But “‘ facts are stubborn things.” To-day 
in Brazil the American broad and narrow gauge engines are in 
general use, while of the English narrow gauge engine, an 
incomparably superior machine, very little is known. 

I can certainly corroborate what you recommend as to the 
necessity of our Kenglish makers abandoning certain insular pre- 
judices in favour of first-class work. Save for those roads entirely 
under English management it is simply a waste of time, skill, and 
material (which mean money), to provide first-class locomotives. 
With an ill-laid track, ill-bal hed, out of gauge, and probably 
out of level—the normal condition of most Brazilian roads— 
ignorant and careless drivers, no thorough overhauling and 
examination of the stock in the shops, it seems nothing short of 
a crime to employ a costly and elaborately finished locomotive 
under such conditions. On the Don Pedro Segundo road, 
entirely engined by the Baldwin Locomotive Works, and under 
Brazilian management, the scandalous neglect and wholesale 
destruction of locomotives is a notorious fact. As soon as an 
engine breaks down, or ‘“‘flies the track,” as the case may be, 
it is simply relegated to oblivion, or left to its fate at the bottom 
of the bank. No doubt the makers are aware of this treatment, 
and so they produce an article in point of workmanship entirely 
in accordance with such practice. I must not be understood as 
advocating the sending of inferior work abroad, nor that our 
English makers should forfeit the prestige they justly hold for 


turning out first-class work; but I think much can be done. 


towards popularising, and especially cheapening, the English 
locomotive in those countries at present a good deal monopolised 
by American stock. On narrow gauge roads especially, from 
what I myself have seen, there is no doubt that the English 
engine, in every item which contributes to efficiency, is superior 
to the American as produced at the Baldwin Locomotive Works. 
On the Itu and Jundiahy metre gauge line a Baldwin engine and 
one from the Avonside Engine Works have worked alternately 
under the same conditions for some time, and naturally excited 
much interest as to their relative powers; yet in the matter of 
coal alone there has been a saving of 30 per cent. in the English 
engine. On all Brazilian roads worked by American engines, this 
item of coal is one in which the latter appear to great disadvan- 
tage. On the St. Paulo and Rio de Janeiro road the quantity of 
unburnt coal and volumes of black smoke issuing from the smoke 
stack formed a very serious item in the working expenses of the 
engine, to say nothing of the dirt and discomfort engendered 
thereby. As bearing on this subject of English v. American 
locomotives, I may add that on another narrow gauge road in 
the same district, the San Paulo and Sorocaba, with long 1 in 50 
grades, and curves as sharp as four and five chains, and on which 
Belgian stock has been used, I understood some English engines, 
manufactured, I believe, at the Avonside Ironworks—but not for 
this road—have been introduced ; the rigid wheel base—9ft. 6in.— 
of the Belgian engines entirely unsuited them for the road, 
though in other respects they are capital little machines. 

In conclusion, then, I think that by certain economical modifi- 
cations in construction and workmanship, and a little increased 
energy in pushing their trade, more particularly in those countries 
where railways are only in the infancy of their development, our 
English engine manufacturers may hope successfully to compete 
with the ‘gilded coffee-pots,” as I have heard these American 
engines perhaps unjustly styled. 

J, E, Cuancuy, 
Late Engineer 1st Section San Paulo and Rio 
de Janeiro Narrow Gauge Railway. 





January 22nd, 


THE REGULATION OF THE SHANNON, 

Srr,—Like Macedon and Monmouth, Shannon and Seine begin 
with one letter. M. Krantz’s report of June 8th, 1872, shows 
another coincidence—‘‘ La Seine est loin d’étre definitivement 
assouplie & la navigation.” Following the parallel we get :— 

Kilrush .. (pop., 4,436), for Havre (pop., 86,825). 
Limerick.. (pop., 39,353), for Rouen (pop., 100,675). 
Athlone .. (pop., 6,505), for Paris (pop., 1,986,748). 

These figures show how discrepant finances may entail different 
treatment for the two rivers. The British Government has, 
indeed, tried to help the poorer one to achieve works otherwise 
beyond its means ; but the offer of 1874 was not accepted, A 
comparison of the Act of that year with Mr. Bateman’s report 
bers | puey explain this. The latter says :—‘‘ Between Meelick 
and Athlone, although the works involve a large cost per acre, 
the navigation will in several places be so improved, and a so 
much better outlet will be provided for the waters of the river 
Suck, that some contribution from the parties interested in 
these improvements might be reasonably looked for ; and in this 
way the cost to the landowner may, perhaps, be reduced to a 
point which will warrant the necessary expenditure.” 

In point of grievance, therefore, Ballinasloe is distanced by 
Leitrim ; and such precedents as Settons, Pinay, &c., should not 
be forgotten when French river engineering is appealed to. 
There, as elsewhere, detention of hill floods till lower waters 
have escaped has been the general policy. If Shannon funds 
only admit of an instalment of work—clearance in 1876, £487— 
would it not be well to begin at the beginning, and to follow the 
Settons precedent, under far more favourable circumstances, 
above Carrick? CORANIED. 

January 15th. 


THE BREAKAGE OF CRANK AXLES, 

Srr,—It is an established fact that if we take a bar of a fibrous 
and tough metal and continually bend it backwards and forwards, 
the fibrous and tough nature will be changed into crystalline and 
brittle. In acrank axle a very moderate amount of pressure is 
enough to cause a certain amount of bending to take lass at the 
cheeks of the cranl. Thus, when the locomotive is running, 
every inequality of gauge, every unevenness of road, and every 
extra strain on the coupling rods, will cause this bending action 
to take place, and thus tend to crystallise the iron or steel of 
which the crank axle is made. The extent to which this takes 
place, other things being equal, will depend upon the quality of 
the road. 

Your correspondent may be surprised to hear that on one of 
the main lines the number of fractured crank axles renewed 
exceeds on an average two per week, care being taken that the 
fracture does not actually cause breakage. 

I believe that the want of popularity of the English locomotive 
abroad is mainly due to the fact that English designers have as a 
rule retained the crank axle, which causes such heavy bills for 
maintenance when the road is bad. WALTER SHELLSHEAR. 

University, Glasgow, January 21st. 















VALUE OF SERVICES OF DRAUGHTSMEN, &e. 

Srr,—In the current number of your journal I notice a letter 
from “ F. H. 'T.” on the above subject. He expresses surprise 
that some individual offers his services at 30s.—presumed per wee! 
—offering all the advantages accruing from long experience, &c. 
So far from that fact surprising me, I may say that I can find a 
goodly number of draughtsmen of long experience to whom the 
above sum of 30s. per week would appear an omen of a golden 
age. Your correspondent says that ail draughtsmen are worth 





more than 30s., but has he not come across specimens in the 
draw ing office who had worked years at the occupation, and yet, 
if any work was required of them that they hi 


not previously 





copied somewhere, or had a very similar drawing to work from, 
their superior would enjoy the felicity of spending more time over 
them than doing the job himself z 

For the sake of uniformity it is often advisable to pay regard to 
the old drawings of a shop in which a piece of new work is 
executed, but a large class of men exist who call themselves 
draughtsmen, but who are copyists, if their talents extend even so 
far. A draughtsman, properly so-called, is a man of resource, 
who is competent to face any problem of ordinary engineering 
work—even if not previously encountered in his direct experience 
—with the aid of only the facts stored in his memory, whether 
derived from literature or casual observation of works in progress 
and completed. In brief, his memory or judgment ought to 
furnish the leading ideas, and he ought to be able to work out the 
details without assistance or reference. A competent draughts- 
man is able to turn toa variety of work, and therefore, unless 
under the pressure of very exceptional circumstances, he ought 
not to be driven to accept the salary in question. 

As to the fact of there being an over production of premium 
apprentices, I think that it will be admitted that the solemn fact 
is dawning on the intellects of the class in question that engineer- 
ing does not furnish a path of roses, and they act accordingly ; of 
course there are splendid exceptions, but the majority are such 
that no one need be very wroad of them. W, 

January 15th. 








ROTARY COMPOUND PUMPING ENGINE AT 
OBERHAUSEN, ON THE RUHR. 

THE engine we illustrate at page 58, is of 500-horse power, and 
is one of tour which have been lately built by the Good Hope 
Ironworks, at Sterkrade, for mines in the Westphalian district, 
a district in which hitherto none but single-cylinder engines— 
whether single or double-acting, direct, or indirect—have been 
employed for pumping purposes. The following description of 
the engine we illustrate is from the pen of Herr Von H. Jacobi, 
and was published in the last impression of the Zeitschrift des 
Vereines Deutscher Ingenieure. 

The first cost of compound engines is very high, but this 
is more than made up by their manifold advantages. These 
are :—(1) The working is much more even and regular, owing to 
the influence of the fly-wheel, and a much higher rate of expan- 
sion can be attained than with any single-cylinder engine. 
2) The clearance required at the ends of the cylinder is very 
small, the stroke being limited by the crank, whereas with a direct- 
acting engine a clearance of about one-tenth the stroke must often 
be allowed for fear of accidents. (3) From the above causes the 
consumption of fuel can be lessened to the extent of at least one- 
third. (4) The number of strokes per minute can be largely 
increased, by preventing the heavy knocking of the valves and 
the injury of the vacuum under the piston. The engine may 
also be made smaller and the beam lighter for the same amount 
of work, thus to some extent neutralising the excess in first cost. 
(5) The engine is much more safe in the case of a beam breaking, 
inasmuch as the piston cannot fall on the cylinder bottom, as 
it does with a Cornish engine. (6) The regulating of the steam 
can be very simply performed by means of a governor worked 
from the crank shaft. 

A disadvantage of the rotary engine is that it cannot work at 
less than about four strokes per minute, and consequently, where 
the amount of water is very small, a large pump must be sunk, 
and the engine only worked at intervals to pump this dry. In 
one of the four engines above mentioned this has been got over by 
adding cataract regulating gear, by which the engine can be 
worked with pauses of any required length. The engine shown 
in the illustration, and now working at the Osterfeld shaft, is 
intended ultimately to lift 2°8 cube metres per minute from a 
depth of 630m., and at a speed of twelve revolutions per minute. 
The pumps are single-acting plungers of 410mm. diameter, and 
2m. stroke, and give about 90 per cent. of useful effect. The 
steam cylinders are of 1l‘lm. and 1m. diameter, 2°82m, and 
3'70m. stroke respectively, and give the maximum duty with 
steam of 4 atmospheres pressure, filling about five-eighths of the 
small cylinder, or in other words, with four-fold expansion in all. 
The regulator valve is a conical one, which can be worked by 
hand, while the intermediate and exhaust valves are raised by 
ordinary tappets. The beam is of wrought iron, placed below the 
cylinders, and connected by parallel motion bars. The main 
shaft carries a fly-wheel of 74m. diameter, and by means of a 
crank and connecting rod works a double-acting air pump. ‘The 
pump rods are of round wrought iron 165mm. diameter at the 
top, diminishing to 80mm., and put together in lengths of 10m. 
to 12m, These lengths are connected by the patent joint of the 
Good Hope Works. ‘This consists of a double conical spindle, 
into which the ends of the pump rods fit and are secured by gibs 
and cotters, 

Experiments showed that with a depth of 239m. the pumps 
could deliver 2°045 cube metres of water at eight revolutions per 
minute, giving a useful effect of 97 per cent., and an effective 
power of. 104-horse power, The indicated diagram gives 117°65 
total horse-power, so that the losses by friction, &c., amount to 
about 13 per cent. The diagram shows the working of the valve 
gear to be good and the loss between the two cylinders very 
small, so that the regular work of the engine may be expected to 
furnish very good results, 








MeEasvrtnc EARTHWORK.—We have received a copy of Mr. J. 
Branfil’s ‘‘ Earthwork Measurer,” which, in some respects, 
simplifies the calculations, to effect which many tables and instru- 
ments have been made. The new measurer consists of a sheet 
containing two sets of curves anda scale, and upon which are 
mounted two radiating strips, by the movement of which, and the 
use of a pair of dividers, the computations are effected. This 
sheet is mounted upon a very thick millboard 25in. by 20in., and 
contains, as well as the scales, the directions for use. By its aid 
the quantity of earthwork in cuttings or banks of any formation 
in width up to 60ft., any depth up to 50ft., and for slopes 
varying from } to 1, or 1 to 4, to 24 to 1 may be quickly 
ascertained, the scale giving the cubic yards per chain length of 
section. The measurer is divided into two portions. The first 
is for determining the quantities in ground tolerably level 
transversely to the centre fine of the work ; and when the forma- 
tion, width, slope, and mean depth are given, the quantity of 
earthwork in a chain length is taken by it in one measurement, 
which scales the number of cube yards on the scale provided for 
that purpose. The other portion of the measurer is designed to 
determine the extra quantity of earthwork due to sidelong 
ground ; and when the formation, width, slopes, mean depth of 
cutting, and the angle which the ground dips sideways are given, 
the extra quantity in a chain length is measured on the same 
scale that was used for the first portion of the measurer. 
Although the scale gives the quantity in one chain, any multiple 
or part of a chain may be taken, by increasing or diminishing 
the result proportionally. The directions for use and the opera- 
tions are very simple, as the following for finding the cubic con- 
tent of a chain length of cutting, or bank with a mean depth, D, 
will show :—‘“‘ Set the movable bar to the formation width in feet 
on the scale for same; then the horizontal distance between the 
bar and the slope curve—marked with the ratio of slopes deter- 
mined upon—at D feet on the vertical centre line, will scale the 
number of cube yards required.” We must here, however, 
suggest that every instrument or table, of any kInd, designed for 
such or other engineering work, should be accompanied by an 
example or two of its application, as by this means their use is 
taught in a quicker, safer, and more satisfactory manner than by 
mere directions. The Measurer is published by the author at 
6, Westminster-chambers. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
31, Beekman-street. 


snr ame 


MEETINGS NEXT WEEK. 

Tae Institution or Crvi, Encingers.—Tuesday, Jan. 29th, at 8 p.m.: 
Discussion on ‘‘ Dynamo-Electric Apparatus.” 

INSTITUTION OF MECHANICAL ENncINEERS.—Thursday, Jan. 31st, at 11 a.m.,: 
“On the Application of Direct-acting Pumping Apparatus to Hydraulic 
Presses,” by Mr. Ralph H. Tweddell. ‘On Continuous Brakes for Rail- 
way Trains,” by Mr. R. D, Sanders. ‘‘On the Appliances and Operations 
for Raising the Wreck Edith at Holyhead,” by Mr. L, M. Kortright. 








PUBLISHER'S NOTIOE. 


*,* This week is published a Double Number of Tur ENGINEER 
containing the Index.to the Forty-fourth Volume. The Index 
includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months. Price 1s. 











TO OORRESPONDENTS. 


In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

TRAMWAY.— There are no tramways on country roads in Ireland to our know- 
ledge. 

A. ra W. (Middlesbrough).— You say probably obtain a copy by application 
to Mr. 8S. W. Leach, Thames Conservancy, 41, Trinity-square, London, E.C. 

E. F. D.—You can obtain a copy from the office for the sale of patent specifica- 
tions, Cursitor-stveet, Chancery-lane, by sending stamps for price and 


” * 


You can obtain a 
string telephone at any toy shop which will reproduce all the effects to which 
you attach so much importance. 

Reapver.— You allude, no doubt, to Boydell’s patent traction engine, and for 
infermation concerning it we must refer you to Messrs. Burrell, engineers, 
Thetford. No engines of the kind are made now. 

A. 8. F.—There is a Treatise on Cranes published in Weale’s Series which will 
probably answer your purpose. The price is, we believe, 28. You must not 
make a patented article either for your own use or that of a friend. 

W. H.—Iy the loss of pressure results rom condensation the steam will be wet, 
and should be dried by the aid of a condensed steam trap, various species of 
which are well known to engineers. Mr. Northcott’s Treatise on the Steam 
Bngine will answer your purpose. You can obtain it through any book- 


seller. 

J.D. (lpswich).—The pump you show would work, but we fear that you 
could not maintain a patent for it. We think you will find on examination 
that a Mr, Field used springs for nearly the same purpose. It is very 
dificult to make a direct-acting steam pump which will not ingringe one of 
the numerous patents which have been tuken out for such things. 

R. T. T.—{1) Conerete can be used as you propose. (2) The blocks ought to 
be deeper than those shown in your sketch; in fact, these last are so small 
that the fence would be easily overthrown, (3) The concrete should be 
moulded vound the standards in rough boxes. (4) About three of clean 
gravel to one af Portland cement will make «a very good concrete for the 
purpose. 

PAPERMAKER.— For hydraulic rams working with pressures above one ton on 
the square inch nothing can be used ax a packing but leather. For 
pressures of 500 Lb. to 600 Lb, on the square inch, hemp soaked in tallow may 
be enployed. Probably your trowbles ave caused by bad, hastily tanned 
leather. Procure from a country tannery some of the old-fashioned leather 
which had been two or three years in the pit. 

A. M.—We suppose that by the words “‘ Candidate for the Board of Trade” 
you mean candidate for a seat as a member of the Board ov Committee of 
Trade. To obtain this it will be necessary for you in the first place to 
become the holder of one of a number of distinguished political appointments. 
When this has Leen accomplished write again. If this is not what you mean 
explain, and we shall be happy to advise you. Your letter, as it stands, 
will only bear the construction we have put on it. 


PRESERVING SCOTCH FIR. 
(To the Editor of the Engineer.) 

Sir,—I am building a large shed with a roof of this material, and shall 
be much obliged to any correspondent who will tell me how best to 
—* it from the attack of worms. Is there not a lime process of some 

ind? L. W. P. 

Wareham, Jan. 22nd. 





GAS IN SYPHONS. 
(To the Editor of The Bngineer.) 

Sir,—Can any correspondent tell me how to get over the following 
difficulty? LIhavea syphon working in a colliery mine, horizontal length 
600 yards, lift 22ft. Until recently it has acted remarkably well, but of 
late it stops after running from two to twenty-four hours, and on 
examination I found the upper part filled with inflammable gas. Has 
any of your readers had a similar experience? How am I to get over the 
difficulty? A little advice will much oblige. M. 8. 

Chester-le-Street, Jan. 17th. 


STEAM JETS. 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent favour me with the following informa- 
tion ? Who invented the single steam jet or “blower,” as first used in 
locomotives ? Who invented the ring jet, as used now in the same engines ? 
I =| = there is some proportion between the diameter of the ring 
and that of the chimney which gives a better result than any other. What 
is this diameter? How many holes should there be, and what size, for a 
locomotive with léin. by 22in. cylinders ? A. W. WILson, 

Queen Victoria-street, Jan. 24th. 





SUBSCRIPTIONS. 

Tue ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «. £0 14s, 6d, 
Yearly (including two double numbers). . oo #. CO. Of 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue En EER Volume, price 2s. 6d. each, 

The following Volumes of THe ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
Sollowing rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 






Columbia, British Guiana, Canada, Cape of Good —— nmark, tt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sou’ 
ampton, £1 16s. 

Kemittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillingse 
Sor every two lines afterwards one shilling and sixpence; odd lines ar- 
charged one shilling. The line averages eight words. When an adver 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

§rx o’cLock on THURSDAY EVENING IN EACH WEEK, 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr, George ad Riche; all 

other letters to be addressed to the Bditer of THE ENOmNRER, 163. Strand, 
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LONDON BRIDGE. 

Tue London Bridge problem, put aside for a time, has 
once more been brought forward for solution. Three pro- 
jects for dealing with the difficulties of transit across the 

hames are before the public. The Corporation intends 
to get parliamentary powers, if it can, to enable it 
to add at each side of London Bridge a wrought iron 
structure, about 11ft. wide. The piers are to be carried 
on the starlings of the existing piers. The present stone 
sage are to be removed, and room will be obtained 
or six lines of vehicles instead of four, and the new foot- 
ways will be 2ft. wider than the old footways. Messrs. 
Le Feuvre and Co. propose to construct an iron low-level 
bridge with three swings somewhere near the Tower; and 
Mr. Barnett advocates a bridge with a species of dock in 
the centre and a double roadway, with the chracteristics 
of which our readers are no doubt familiar. The two 
latter schemes depend for support on private enterprise, 
and to repay the builders tolls must be collected. 
To this arrangement there are important objections; and 
it is stated that the Corporation has communicated 
with the Metropolitan Board of Works, and that a 
joint scheme will be brought forward for a toll-free 
ridge at the Tower. But about this last nothing 
much is yet known, and we should be premature 
did we deal with an inchoate proposal. So far as 
the public are concerned, there are then just three 
schemes before them. That for widening the exist- 
ing bridge, which is simply an embodiment of many 
schemes of the same kind, with details pretty fully 
worked out ; secondly, Mr. Barnett’s bridge, which has 
been invented by several persons, and notably by Mr. 
Boetius, who suggested it in our columns long before 
Mr. Barnett’s scheme was heard of ; and, thirdly, Mr. Le 
Feuvre’s, which is also the embodiment of many pro- 
posals of the same kind. Of these three the first is 
objectionable in the highest degree, because it contem- 


the world. Either of the others would be inadequate to 
fulfil the duties which a new bridge would have to dis- 
charge ; andalthoughthey mightnot be objectionable, they 
would be nearly useless. If the river traffic is really so 
considerable that it is worth while to provide specially 
for it at all, then the dock bridge is inadmissible for 
reasons which we have often explained, and need not 
recapitulate, except by saying that there is not a scrap of 
evidence available to show that ships of any size could 
be manceuvred in a river like the Thames in the way 
which is essential to the success of Mr. Barnett’s scheme ; 
while the land traffic which would infallibly come on any 
bridge so far down as the Tower would find Messrs. 
Le Feuvre’s three swings simply intolerable. 

Something must be done, however, and that this some- 
thing may be selected with care and executed with judg- 
ment, it is necessary to consider very attentively what 
is wanted. Either of two things may suffice. It may 
answer to provide more room for such traffic as now 
passes over London Bridge, or it may be necessary to 


supply accommodation for a large district without any 
regard whatever to London Bridge. For example, if 


Messrs. Jones and Gregory’s plan were carried out as 
the Corporation proposes, and the bridge widened, it 
does not appear that the good folk of Rotherhithe or 
Shadwell would be a bit better off than they are now. 
But it is indisputable that they would be benefited if a 
new bridge were made pote Bat near the Tower. The 
result would be, of course, that London Bridge would be 
relieved ; but much more than this would be gained, for 
it is easy to see that if we regard that scheme as the 
best which will confer most good on the greatest number, 
we should build a new bridge down the river. The 
nearer the new is brought to the existing bridge the fewer 
will be the members of the down stream population 
benefited directly. Considered in this light, it is evident 
that it would be very bad policy to touch the present 
bridge, and that it would be excellent policy to build a 
new one. But we are told that a new cre cannot be 
built because it will interfere with the river traffic. It 
follows, therefore, that if London Bridge is to be widened 
—and spoiled—it will be so widened—and_ spoiled— 
out of deference to the interests of certain shipowners 
and merchants; and it is also evident that not 
only the bridge, but the interests of a great 
below bridge population will also be sacrificed at the 
same time and for the same object. The truth is that the 
ye involved really possess immense and widely- 

iffused importance, and that much harm is done by 
narrowing discussions concerning them to considerations 
of the traffic on London Bridge alone. Something more 
is wanted than that carts and wagons and omnibuses 
should be able to cross the river in two minutes less time 
than they now consume in the passage ; and it is not too 
much to say that if the inhabitants of London below 
bridge knew that they possess a moral right to have a 
bridge, and that it is unfair to them that a few ship- 
owners and wharfingers should prevent them from obtain- 
ing adequate means of crossing and recrossing the river, 
a bridge would be built, and the shipowners might be 
driven to get what compensation they could. However, 
London below bridge being apparently content to put up 
with long and inconvenient journeys in order to cross the 
river, we suppose that the claims of the shipowners and 
others must not only be considered, but considered very 





much. It will no doubt be found on examination, how- 
ever, that none of these gentlemen would object to offers 
of compensation. In other words, their interests could 
be bought up, and that done, a new bridge might be built 
without swing or dock. 

Now, other things being equal, the greater the number 
of shipowners and wharfingers to be dealt with, the 
higher would be the sum required to compensate them 
for permitting a new bridge to be built which would 
drive them further down stream. If there were money 
enough available for this purpose, then the new bridge 
ought to be constructed somewhere near the Tower. As, 
however, it is probable, not that there is not money 
enough, but that London would not think fit to pay it 
away in compensation, then the bridge must be made higher 
up stream, how much higher up being a question of money 
only. In Tue EncrNeer for July 6th, 1877,we sketched 
briefly a scheme for the construction of a new bridge 
with the southern extremity opening into Tooley-street, 
and the northern end abutting in St. Botolph’s. A glance 
at any good map of London will show that a bridge here 
would have excellent approaches ; that it could be made 
as high as London Bridge with very little trouble, and 
that it would take up a very large and heavy traffic, 
which now gluts King William-street and the approaches 
to the London Bridge railway stations. At the north 
side a short length of river bank would intervene 
between the old and the new bridges, and this space 
we proposed, it will be remembered, should be filled 
by a splendid pile of warehouses, opening on an 
embankment or wharf. At the other side of the river 
a similar plan might be ultimately adopted. We con- 
fess that to this scheme we are unable, after mature 
consideration, to find any objection which is at all 
comparable to the objections which may be urged 
against any one of the other schemes which we have 
mentioned. Under the circumstances, we make no 
apology for reproducing the following passage from our 
article of July 6th, 1877 :— 

“ Any one who will venture down to the Tower from 
London Bridge, through the narrow courts and involved 
passages on the river side, will agree with us that the 
means provided for the conduct of traffic in this district 
are quite inadequate to the demands made upon them. 
It will be found that the great difficulty lies in moving in 
lines parallel with the river, and the result is that ships 
are compelled to_lie as close as possible to the warehouses 
from which they withdraw or into which they discharge 
cargo. To move goods even a ship’s length on shore is 
often almost impossible, provided the movement has to be 


4 , | effected in a line with the river, and this is the principal 
plates the zsthetical ruin of one of the finest bridges in | 


reason why shipowners are anxious to get access to pre- 
cise spots near London Bridge. Let us suppose that the 
new low-level bridge was constructed say four hundred 
yards lower down the river than the present bridge, and 
that the space between the two bridges at each side of 
the river was filled in by a spacious roadway backed by 
warehouses, and the condition of affairs would be at once 
altered. The embankments could be prolonged below 
the new bridge—there is nothing to prevent one being 
carried past the Tower—through land arches, and they 
would supply wharfage accommodation infinitely better 
than rte 9 known now on the river. The Embank- 
ment might be provided with tramways, and as it would 
be dead level, the transport of goods along it to the new 
warehouses just below Toadies: Bridge could be conducted 
with the utmost facility—a facility so great, indeed, that 
the warehouses would be better off than they are now, 
when the ships lie nominally at their doors. Assuming 
the cost of the new bridge to be £650,000, we should have 
£1,350,000 left to construct half a mile, let us say, of 
embankment, and to build the new warehouses, and still 
not exceed the cost of a high-level bridge. But the rental 
value of the new warehouses would be enormous ; so 
great that it would easily pay interest on a sum as great 
as three millions, if so much was required, whereas no 
return whatever can be had in the shape of money, for 
any one of the three schemes now before the Corporation.” 

The best feature about the schemes of Messrs. Le 
Feuvre and Barnett is that either of their bridges would 
rove so great a hindrance to river traffic, that after a 
ew accidents had occurred, and certain people had been 
ruined in endeavouring to obtain compensation, or in 
trying not to pay it, no ships would go above the bridge. 
The swings might then be permanently closed,and the ship- 
owners would thus be got rid of by degrees without paying 
them anything. We have heard of instances in which 
the right to cross a certain field has been disputed, and 
the matter has been settled amicably by the owner 
ploughing up the field. Those who liked to use their 
right of way could do so, but mud in winter and clods 
in summer cooled desire. In the same way, if the voyage 
from a point below the Tower to London Bridge be 
made sufficiently perilous, tedious, and vexatious, no 
one will make it; and we venture to think that the 
metropolis would, on the whole, be the — if it got 
a fine bridge down stream, even though Margate and 
Boulogne steamers could not lie just below London 
Bridge. 


PRESSURE ON FOUNDATIONS. 
WHEN an engineer is called upon to design any 
structure of importance, a part of which has to be con- 


structed below the natural surface of the ground, his first 

uestion is, “ What sort of a foundation is there?” The 
character of the superstructure may be to a great extent 
a matter of choice, and, in some instances, may be varied 
almost at pleasure ; but the nature of the substratum is 
fixed unalterably, and there is no escape from any diffi- 
culties which it may entail, except, indeed, las rarely 
occurs, when a change of site is possible. The most 
essential preliminary operation towards ascertaining the 
description of soil upon which one has to build is that of 
boring, and it is truly surprising how frequently it is 
neglected. In numerous instances which we could 


mention where the works have been of considerable 
magnitude, there were either no borings whatever made, 
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or those that were made were sunk at intervals so few | lateral pressure or friction? In other words, to what de; 
and so far between as to afford no accurate indication of | should a cylinder of a given area be sunk, in order that 
the real nature of the subsoil, and the pressure which it | the form of the vertical and lateral or frictional resist- 
might be safely assumed to bear. At the present moment | ances should be equal to the vertical reaction of a given 
there is a large building in the metropolis, the progress of | rectangular area which receives no frictional resistance / 
which is completely arrested, owing to the fact that the | Having regard solely to the foundations of the two strue- 
money Soemded for the superstructure has been absorbed | tures, and assuming their weights to be equal, suppose 
in the foundations. It might reasonably be supposed | Charing Cross Bridge were piled up on Waterloo Bridge, 
that if an adequate number of borings had been made, | would the latter be able to carry it?) We think it would. 
they would have revealed the true character of the sub- | On the other hand, suppose Waterloo Bridge were super- 
stratum, and enabled a correct estimate of the necessary | imposed upon that at Charing Cross, would the latter be 
depth and cost of the foundation to be made. able to support it?) We think not. 

he pressure upon foundations may be divided into| The pressure brought in some few instances upon 
two separate heads—first, the total pressure due to the | timber piles must be regarded as exceptions to the state- 
weight of the building, and, with of greatest pressure | ment previously made, that concentrated loads rarely 
upon a unit of area. The latter consideration, in con- | attained to the same amount as those of a diffusive 
junction with the bearing capabilities of the ground, | character, provided that it be conceded that the loads in 
usually determines the general character of the sub- | question were carried exclusively by the piles. This is 
structure, and the mode in which it is designed and | very doubtful indeed, as it is impossible to exclude from 
arranged. It does not, however, necessarily follow that | consideration the resisting action of the surrounding 
the harder and more unyielding the ground, the better | ground. Besides, in numerous instances timber piles are 
it is adapted as a foundation for structures in which | driven quite as much with the view of consolidating, and 
there is a great localisation of pressure. There are | thus increasing the supporting power of the soil, as with 
circumstances in which adamant itself would present | the intention of carrying much pressure themselves. 
greater difficulties in this respect than shifting sands. A | When the substratum consists of sand or good clay, dise 
rock foundation, of a homogeneous consistency, might | and screw piles are very much used by engineers for 
possibly be safely loaded with any weight short of its| supporting concentrated loads, especially when the 
own crushing load; but a foundation of this description | structure is erected over a river or in the sea. Modern 
isnot byany means a universal desideratum withengineers. | examples of this class of engineering works give from 
Consequently the mere power of bearing great pressure is | four to seven tons as a safe practical pressure per square 
not the sole requisite to be looked for in al bs forajfoot of either disc or screw blade of the pile. It is 


this instance what amount of 


ith | 
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| have been, and must still be, undertaken, will prove of 
but little use if the periodicity of rainfall is allowed to be 
disturbed by want of proper precaution. Scarcely less 
important too is another aspect, from which forest con- 
servancy in India may be regarded. Coal, although 
found in that continent, is still so scarce in some districts 
| that it may be necessary in the future to look to wood as the 
| chief fuel for the thousands of locomotives now running 
throughout the country, and special reports have been 
received from the locomotive engineers of the several 
| lines that the sources of their supply of this material 
are rapidly becoming exhausted in their immediate 
wae Bang The danger thus brought to light 
has also influenced the steps taken by the Indian 
Government, and these necessities combined have 
| led to restrictions being placed on the purchase 
| of land to prevent a clean sweep being made of the trees 
| upon it; and every such sale is now conditional upon the 
| reservation of certain belts of forest in proportion to the 
j acreage purchased. As a matter of self-defence, the 
| planters should be willing to conform to these restric- 
tions, and even to go beyond their legal liabilities in this 
| respect. The data of many years’ experience have also 
| proved that the disturbance of periodic rainfall leads to an 
accumulation of humidity, which at last finds relief in 
excessive rainfall during short periods, instead of, as for- 
merly, discharging itself in regular and moderate volume. 
This accumulation has resulted in a loss which still 
further stimulates the necessity of Government guarding 
against it. The heavy floods arising from such im- 
moderate discharges choke all the existant watercourses 
which were before found to be sufficient to carry off the 





good foundation. A very important feature with regard 
to founding a structure securely is the possibility of 
penetrating to a certain depth into the stratum in which 
the foundations are to be laid. It is obvious that, 
viewed in this light, the harder the stratum the greater 
the difficulty and the expense of founding the building. 
Although the possibility of rock carrying safely a load 
nearly equal to its own crushing weight has been 


mentioned, yet in practice it would not be assumed to | 


bear -more than a sixth, or even an eighth of this 
amount. 

Rock which is not of a homogeneous texture, or which 
will not bear exposure to the air, or which comes 
under the denomination of “bad rock,” constitutes a 
very, undesirable stratum upon which to build. It is 
suitable neither for ditiused nor concentrated pressure. 
Its bearing capacity is very limited, while its hardness 
renders it generally difficult of penetration, although 
there may be “soft spots” here and there. The usual 
practice in cases in which this want of uniformity in the 
resistance of the ground exists, and in which the pressure 
is diffused, is to lay a bottom course of concrete over the 
whole foundation area and build upon it. In adopting 
this method the precaution must be taken of giving the 
concrete a sufficient minimum thickness, or the result will 
be that the concrete will crack first and the building 
afterwards, 





It is for this reason that it is often prefer- | that it was found preferable to choose a fresh site close 
able, especially if the area of surface bear a large pro- | to the other, and build another tank, rather than attempt 
portion to the cubic contents, to employ bituminous | to repair that nearly destroyed. 


concrete, or concrete of a composition which insures some | 


slight amount of elasticity throughout it. 
that the pressure of any structure, whatever its total 


weight might amount to, would, when uniformily diffused | national lessons, and we have before adverted in these | 
over solid rock, betrifling compared tothealmostunlimited | columns to some of those taught by the famine in 
If we accept concen- | India as indicating the necessity for more systematic 


resisting powers of the rock itself. 
trated loads, such as those transmitted through piles and 
columns, the pressure exercised by the Britannia tower in 


It is evident 


| 


| and other large timbers into pieces. 


equally uncertain in 
resistance is derived from friction ; probably not so much 
as in the case of piles and cylinders of a uniform 
diameter without discs or blades, because although the 
earth closes round the shaft of the latter description of 
piles, yet it may not <a quite the same resistance as 
if it had never been disturbed. It is found in screwing 
piles into clay that the clay does not rise in the interior 
of the pile to the same level which it has on the outside, 
although a column of it equal to that height must have 
been displaced by the sinking of the pile. 

In conclusion, we will cite a very recent example of the 
uncertainty which exists with respect to foundations and 
the pressure which the soil will bear. It occurred in 
connection with the building of a large underground 
tank. A similar tank, about 40ft. or 50ft. from the site 
of the new one had been in existence for several years, 
and never evinced any sign of failure or weakness. Its 
foundation had been proved by borings to be of an ex- 
cellent character. When the new tank was nearly com- 
pleted some very heavy rains cathe on, and in one night 
the outside slopes fell in and the bottom of the tank 
“blew up,” as it is termed, breaking the piles, walings, 
i An examination of 
the ground and subsequent borings showed this particular 
spot of so limited an area, to have such a bad bottom, 


surface water of the country, and the waterway allowed, 
and the character assigned in the construction of bridges 
and other works of art, have been found to be incapable 
of resisting the effects of these severe freshets. The 
result has been the entire destruction of many expensive 
public works, and the necessity for their reconstruction 
on a larger scale at heavily increased cost, whilst it has 
become impossible to estimate with correctness the provi- 
sion required for such works when there is daily going on 
around a destruction of forest which constantly increases 
the danger. The question from this point of view has 
been ably reviewed by Colonel Sankey, R.E., chief engi- 
neer of Coorg, in a report on the destruction of some of 
the bridges which spanned the rivers taking their rise in 
the mountains and uplands of that district. That officer 
regards this matter as of vital importance to the proper 
design and maintenance of public works in India. Ina 
tropical climate, also, it is of the first necessity to provide 
shade, and the suffering of the natives employed on 
estates is great, from the fact that their labour has to be 
pursued under conditions which preclude their escaping, 
even for a short time, from the effects of tropical 
sunshine. 

We have thus cited some of the leading points from 
which the danger of reckless felling of forest can be 
estimated, and proceed to discuss the measures adopted 
by Government for averting it. We have before referred 
to the formation of a Forest Conservancy department, 
and the effect it is intended to produce ; but this, we 
are informed on good authority, is likely to be nullified 
by the want of systematic and associative working. It 
is the great misfortune of our rule in India that the 
governing powers are necessarily parcelled out among so 
| many local authorities that there is too much room for 
extension in that country of works of irrigation. Inti- | the exercise of individual fancies, the larger proportion 
mately associated with this necessity are several points | of whicharereduced to practice although theyare based on 





FOREST CONSERVANCY, 
GREAT national disasters should be accepted as great 





the Menai Straits upon the rock at its base, may be con- | for consideration, and among the more prominent of | no wider data than a personal, and necessarily, therefore, 


sidered as one example of the greatest pressure upon a 
foundation of this nature. What does it amount to? 
It equals 16 tons to the square foot, or only about one- 
thirtieth of the absolute crushing weight of the stone of 
which the tower itself is built. Fora choice of founda- 
tion we should prefer under ordinary circumstances a 
substratum cf hard compact gravel to any other. 

There is a very large class of engineering structures 
which cannot be founded on a wide or extended area 
of base. In their case the supports of the superstructure 
must be at considerable intervals of space. This class 
comprises such work as bridges over rivers and estuaries, 
as built according to modern practice, piers and jetties, 
roofs of large stations and manufactories, and all public 
buildings in which the area under cover is so large as to 
necessitate the employment of columns and pillars in 
order to subdivide the total span from side wall to side 
wall. The concentration of weight thus thrown upon 


single a nevertheless rarely reaches the amount 
attained by the more solid and massive types of construc- 


tion. From seven to eight tons per square foot appear 
to constitute the greatest pressure exercised upon the 
foundation by the best known examples of the class of 
engineering works referred to, This apparent anomaly 
is unquestionably due—in the case of bridges at 
least—to the great difference in the dead weight of 
the old and modern structures themselves respectively, 
and not to the live or rolling load which they were 
intended to carry. As an example, compare Waterloo 
Bridge with the Charing Cross Railway Bridge, both of 
which are founded upon the same bottom ; thedead weight 
of the former is enormously in excess of that of the 
latter. But when the moving load is considered the pro- 
ortion becomes reversed. Waterloo Bridge was never 
intended to carry four lines of running locomotives on it, 
and probably never will, although there is no doubt it 


| 


| of valuable timber ; valuable not only from the intrinsic | 


these is the disturbing effect upon rainfall caused by the | limited experience. There is a want of a central system of 
denudation of the hills of their forest covering. It is an | inquiry into, and determination upon, the best courses 
accepted fact that the existence of trees exercises a|to be adopted. Young men, of European experience 
marked influence upon rainfall ; and in all countries where | only, are sent into districts to exercise their locally 
European energy and capital have largely induced “ plant- | acquired knowledge, without any fixed and definite lines 
ing” operations, there has hitherto been a reckless sacrifice | being laid out for their guidance ; and, in so acting, the 
| Government has placed the cart before the horse, with 
|the result that these individual ideas, when acted 
| upon, have proved failures. Once a forest is destroyed 
in a wrong locality, or under éther mistaken circum- 
stances, it is an error which requires many years of slow 
| growth to redeem. To obviate this, it is desirable that 
rules for strict adherence should be framed for the whole 
of India, and their framing should be entrusted to men 
| of eminence in many branches of science, who should 
take evidence from all quarters, and from men of varied 
experience. Botanists, especially, should be deputed to 
inquire into the best descriptions of trees adapted to 
various soils and positions. It is not only the preserva- 
tion of existing forests that has to be looked to, but it is 
imperatively necessary that those lands, which, as we 
purposes from excessive drought, and many valuable | have before said, have become entirely barren owing to 
estates on which thousands of pounds had been expended | this denndation, should be replanted. This is a section 
have had to be entirely abandoned from this cause, and | of the matter which requires particular care. It is a 
are now fast relapsing into wild and stunted jungle. | peculiarity of forest lands, that when the virgin 
It is but a few years since the impolicy of this course | forest has been destroyed, it is succeeded, not as might 


worth for commercial and other purposes of the material is, 
itself, but as contributing a power of nature for accumu- 
lating and discharging at certain seasons the humidity of | 
the atmosphere. In India of late years great progress 
has been made in the tea and coffee planting enterprise, 
and thousands of acres of crown land have been brought | 
into the market and purchased by European settlers. 
The necessity for restrictions on the wholesale felling of 
forest was not at first regarded, and the consequence was | 
that in the desire of the planter to render available for 
cultivation every acre of land he purchased, not even a 
tree was, in most instances, left standing. We hear, 
therefore, of many districts where in years gone by there 
was always a plentiful rainfall becoming unfit for planting 








became apparent to our Eastern Governments, and be anticipated, by a fresh growth of similar large trees as 
apprehensions were felt that such ruthless felling | before existed, but by a scrub jungle quite valueless in 


its character for any of the purposes which we have 
named as desired. Each Bohn. of forest, whether of 
ebony, satin, or ironwood trees, developes for its successor 
some peculiarity of re-growth,and such forms of re-growth 
are well-known and understood by the natives from long 
experience of them. It is therefore desirable to ascer- 
tain, as in the case of rotation of crops in cultivation in 
more civilised countries, what species of tree is the best 


of forest would soon exhaust the supply of timber for 
public and private works. Awakened to a sense of the 
danger, the Indian Government established a Forest de- 
partment similar to the institution for a like purpose 
which had long existed in Germany. Liberal pay was 
granted to specially trained men, who received a ene 
education under the Prussian Government establishment 
prior to leaving for India. On reaching their destina- 





tion these officers were placed in charge of disvricts, and 
were instructed to frame and enforce rules for the proper 
conservation of existing forests, besides forming nurseries 
of the more valuable timber trees from which present 
deficiencies might be supplied. Ceylon, some time after, 


could do so with perfect safety. This is more than could 
be said of either Westminster or Blackfriars Bridge. The 
cylindrical foundations of Charing Cross Railway Bridge 
are carried down to a considerably greater depth than the 
rectangular piers of the stone bridge, and consequently 
derive great additional support from the lateral pressure | followed the same course, and now each province of that 
or friction of the ground into which they penetrate. The | island has its forester charged with like duties. It is 
question then arises, in what proportion does this augment | not necessary, after all that has been published on the 
the resistance to a concentrated load, as compared with | subject, to specially refer to the danger and distress now 
the same load diffused over a larger foundation, which, | existing in India to prove the necessity of every pre- 
owing to its particular form and shallowness of penetra-| cautionary measure against their recurrence ; but it is 
tion, gains practically little or no advantage from any | evident that even the large works of irrigation which 








to be planted in succession to the several kinds of forest 
destroyed. Unless such knowledge be obtained and 
acted upon with the greatest care, all the expenditure 
now being incurred.in the formation of nurseries for the 
supply of such replanted spots will be wasted. Unsuit- 
able trees will be planted in localities, the previous 
growth in which has rendered the soil altogether unfitted 
to their propagation ; and that such results will follow is 
evidenced by the numerous instances of such mistakes 
arising from natural chances, which are often now met 
with. An observer may notice a magnificent-looking 
forest, apparently abounding in fine and stately 
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trees of the most valuable description of timber, 
and yet on felling them it will be found that they 
are mere hollow trunks, the seed from which they 
have been developed having fallen into a_ soil 
unsuited to their healthy growth. Careful examination 
such as we have recommended into all these circum- 
stances would prevent the forest officials falling into 
similar errors, which must produce disappointment in the 
future. The system at present followed in the sale of 
Crown lands to planters is to reserve certain belts of 
forest within certain acreages, but this rule is too con- 
ventionally adhered to. There are other conditions which 
require the study of experts, and the decision of some 
such body of central control as we have argued as neces- 
sary. For instance, coffee, one of the most remunerative 
of our planting industries in India and Ceylon, varies 

reatly in the conditions of its favourable cultivation. It 
1as been found that in certain districts the trees attain a 
greater bearing, a healthier growth, and consequently 
have a longer life, when grown under the shade of other 
trees ; whilst, in other localities, such shade is pernicious 
to the plant, and it then flourishes best in the hot sun- 
shine. Now it may be said that such questions should 
be left to the experience of individual planters, whose 
want of judgment would result to their own loss. But 
such loss, it must be borne in mind, becomes in future 
years a public loss. The ground thus cleared either 
remains productive, or from unproductiveness becomes 
useless to the community. Rules should therefore be 
framed for each district as to the reservation of shade 
trees which should best protect the interests of the general 
public in the future. 





OUR RAILWAY TRAFFIC RETURNS, 

In the letter of our Sheffield correspondent last week atten- 
tion was drawn to the statements made at the annual meeting 
of the Leeds Chamber of Commerce by Mr. Kitson as to the 
way in which the traffic returns of our leading lines of rail- 
way have been and are being kept up, notwithstanding the 
yeneral complaints as to the unexampled depression of trade. 
‘rom this, and the equally good level of the Board of Trade 
returns, Mr. Kitson argued that it was rather doubtful 
whether trade is in reality as bad as it is represented to be, 
his own theory being, that although there might be suffering 
and depression in some districts, yet in other places there is 
an amount of activity which fully counterbalances the 
loss in the former instances. In following out this 
line of reason we find several facts which support the theory 
so advanced, chief amongst them being the statement that the 
gross receipts of the leading English railways during the past 
six months have been augmented to the extent of nearly, or 
quite, a quarter of a million of money. Of this very gratify- 
ing aggregate the Midland earned £62,331 ; London, Brighton, 
and South Coast, £45,539; Great Eastern, £30,681; South- 
Western, £27,716; Lancashire and Yorkshire, £26,689 ; Chat- 
ham and Dover, £21,440; Great Northern, £15,126; and 
Sheffield, £15,746. The figures relating to the North-Western 
Company do not as yet appear to be available. Besides this 
growth of revenue, however, there has been a steady diminu- 
tion in the working expenses, coal having become cheaper, and 
all kinds of iren and steel having been obtainable at much lower 
rates. These circumstances combined have, for the most part, 
led to better prospects and heavier dividends for railway 
shareholders than the gloomy state of trade would have war- 
ranted them to expect. Taking the notable instance of the 
Sheffield Company—whose lines run through one of the heaviest 
mineral and largest manufacturing districts of the country— 
we find that the traffic receipts of the half-year have been 
£818,119, or £18,282 more than during the same period of 
1876, this being irrespective of the joint lines in which the 
company has a third share, and from which the increase has 
been £38,538. In the working expenses of this company the 
half-year’s decrease reached £7896, so that by cutting at both 
ends, the patient shareholders, in this particular concern have 
now reaped the substantial reward of 4} per cent., the equivalent 
of which they never reached even during the highest activity 
of 1871-4 period of so-called national prosperity. On the other 
hand, there is some little evidence of the fact that the railway 
companies are feeling the lack of traffic, for we see it is 
announced that the North-Eastern Company has decided to 
commence working short time at its locomotive works at 
Stockton and Darlin gton, as well as at the carriage shops 
which are located in the latter town. This action would seem 
to indicate that matters are now duller than before, and that 
the managers of at least one large line incline to take the bull 
by the horns in good time. 


METROPOLITAN RAILWAY EXTENSION, 

THE project for what was known as the Inner Circle Com- 
— Railway, brought forward not long since, completely 
ailed, we believe, because the public could not be induced to 
take shares. Thereupon the Metropolitan and the Metro- 
politan District Companies appointed a joint committee to 
consider the whole subject; the committee referred the 
question to Sir John Hawkshaw, and his report has just been 
ublished, Sir John has decided that the route by Tower- 
ill, which would carry the railway along Eastcheap and 
Great Tower-street by the southern end of Mark-lane, and 
thence to the Minories and Aldgate, is the best of three which 
have been proposed. The first of the three is that which was 
fixed on by the Inner Link Company. ‘The second runs a 
little more to the south by Hart-street and Crutchedfrairs, 
Sir John states the 2m. Sy advantages of the line he prefers 
in the following words :—‘‘ Looking to the future as well as 
the present, and having regard to railway and street traffic, 
the conclusion I have arrived at is that line No. 3 is the best 
to adopt. This line, with a station near Trinity-square, would 
have a larger territory than would be commanded by either of 
the other two lines from which to draw traffic to the two 
existing systems which it would unite, and it would better 
accommodate the large traffic around Mincing-lane, Mark- 
lane, Billingsgate, the Custom-house, and to the eastward of 
Trinity-square, including the London and St. Katharine 
Docks, and a station near Trinity-square would be the means 
of drawing a large traffic from the south side of the river if the 
new bridge across the Thames I have referred to were con- 
structed. The cost of the works, excluding property, would 
be about the same in each case, say approximately, £450,000. 
For, although Line No. 3 is longer than Line No. 1, yet the 
latter proceeds for a greater distance along a rather narrow 
street, which would increase its cost. This estimate includes 
permanent way and stations, and a sum for structural 
injuries,, But there remains to be ascertained what the 


property would cost, and the cost to the companies of way 





| leaves under the new streets, assuming them to be made by 
the authorities, which would be the best mode of proceeding.” 


CONTINUOUS BRAKES. 


On Monday night Mr. Baxter asked Sir Charles Adderley 
whether the Board of Trade proposed to take any measures for 
enforcing the adoption in future of continuous brakes on all 
British railways, The President of the Board of Trade said 
in answer that he expected to receive in a few days a reply from 
the railway companies to a communication which he had 
addressed to them, and that he hoped this reply would be of 
such a nature as would obviate the necessity for legislation on 
the subject. We hope so too, But we may add that no brake 
which is not automatic will do. This truth is being made 
more and more evident every day, and is, we believe, fully 
recognised by all the railway officers of the Board of Trade. 
No further back than the 10th of December a serious accident 
occurred near the Blaby Junction, on the Leicester and Nun- 
eaton Railway, by which six passengers and two of the com- 
pany’s servants were injured, The engine broke away from 
the train at night, and after running for some distance down a 
falling gradient, the train overtook and ran into it. Colonel 
Yolland, reporting onit, says, ‘‘ The collision would not have 
taken place at all if the train had been fitted with an auto- 
matic brake, as this would have brought it to a standstill as 
soon as the coupling broke.” 








REVIEW. 


The Science and Art of the Manufacture of Portland Cement, 
with Observations on its Constructive Appliances. By Henry 
Rem, C.E. London: Spon. 1877. 

FIRST NOTICE. 

THERE are several points of technical and _ historical 

interest relative to cements for building purposes, which 

yet remain but imperfectly known. Mr. Reid, the author 
of this prodigiously diffusive work, deducts nothing from 





ints. The very earliest materials of which architec- 
tural structures were formed, at least after the still ruder 
age of timber huts had been passed, appear to have been 
sun-dried bricks; and although it is possible that future 
advances in systematic archzological research of enormous 


existence and progress long anterior to what is now 
styled the pre-historic period may modify received 
theories on this subject, still up to the present the 
earliest glimpses we get of human constructive arts 
have been gathered from those regions of Asia and 
Africa, bordering more or less remotely upon the Tigris, 
the Euphrates, and the Nile. In those torrid lands, 
over large areas of which rain is almost unknown, 
sun-dried bricks were a sufficient and the earliest attain- 
able regularly-shaped building material. These, like all 
bricks, unburnt or burnt, could only be produced in very 
moderate sizes, and from this circumstance, as well as 
from the friability of their substance, some cementing 
material to unite them into larger blocks was an early 
necessity. Asphaltum or bitumen, widely found here 
and there from the Irrawaddy to the Upper Nile, thrust 
itself forward as the cementing material, and the combi- 
nation seems to have been in use even long before 
Assyrian structures were in existence. Thus we find 
handed down the vague tradition only, rio doubt, that the 
builders of the fabulous Tower of Babel had “ brick for 
stone, and slime—or bitumen—had they for mortar.” To 
such clayey materials lime cements would be almost 
useless, and only came into use when structures of stone 
became largely developed, and the history of their use is 
not a little curious. 

The burning of lime from limestones, and the 
utilisation of its ‘properties as a cement which gra- 
dually consolidates and becomes indurated by the 
absorption of carbonic acid were, there can be little 
doubt, like all that empirical knowledge which con- 
stitutes the dawn of all chemistry and technical arts, 
due to mere observation or accident. Where limestone 
is abundant, as in Egypt, the rudest hearth upon which 
a charcoal fire was kindled, or which entered into the 
construction of a brick kiln—-for the Egyptians employed 
both sun-dried and kiln-burnt bricks—could not but have 
forced upon the attention some of the chief properties 
of lime, and almost directly of its cementing and indurat- 
ing properties in admixture with sand and water—and 
lime mortar is stated to have been found by Malcolmson 
in some of the pyramids. But the early stonemasons 
placed but little value upon the use of any cement, 
and trusted for the stability of their structures to the 
ponderous masses of the stone of which they were formed, 
which, once in place, were little likely to be moved 
unless by the great force of Nature herself. Calcareous 
cements, bitumens, and sun-burnt or dried bricks long 
remained the chief materials of the more flimsy and 
cheap constructions for all domestic purposes ; but from 
the early periods of the Cyclopean walls of Baal-bec and 
other early cities, and in the earliest days of approaching 
Greek art, as in Mycene, the treasury of Atreus, down 
to a late period of Roman dominion, ponderous blocks of 
stone dressed and well fitted together, but laid dry and 
without éement, were trusted to for the endurance of all 
more important buildings. Long after the use of mortar 
had become well known and habitual in Roman struc- 
tures, the use of ashlar building laid dry was in certain 
cases—especially of arched structures—continued, from 
certain special and well-reasoned out circumstances, which 
made the cementing of the blocks inconvenient or unad- 
visable. Thus were constructed two late grand structures 
of Roman engineering—the Pont du Garde in France and 
that grand bridge the Pont d’Alcantara, on the boundaries 
of Portugal; while closely adjacent to these are to be 
found nearly contemporary structures, such as the 
amphitheatre of Nimes, in which the stones were 
laid and well cemented in mortar. Mere chronology. 
therefore, will throw but little light upon the perio 
when calcareous cements came ie into use, and were 
extended over Asia and Europe. That the cementing 
properties of calcareous mortars were suggested by the 
observation of natural facts, and not discovered as a part 





our previous ignorance or confusion concerning these | 


periods, more or less dimly shadowed out to us, of human | 


of the early mason’s craft, is more than probable. Around 
the shores of the Mediterranean, and generally over that 
immense band of calcareous rocks which extends in 
longitude through Asia and Europe to the shores of the 
Mediterranean, numberless examples are to be found 
where the irregular lumps of limestene, washed into 
drainage channels nearly dry for a large portion of the 
| year, fall down from limestone cliffs, and landing upon 
similar rock, solid or comminuted, and moistened by 
rain-water impregnated with air and carbonic acid, 
by mere contact with the atmosphere, are, as 
it were, glued together, where they have fallen 
by more or less crystalline crusts of carbonate of 
lime formed around them. These comminuting and 
re-cementing phenomena are remarkably exemplified 
to any one who travels along the coast road. 
on the east side of Sicily from Catania to Messina, and 
wanders a little way up the deep gorges by which the 
torrents from further inland are discharged during the 
rainy season into the sea, but which at other seasons are 
dry or nearly so, and clothed with a beautiful jungle of 
oleanders. 

How calcareous or siliceous sand came to be first 
mixed with the calcareous mud which was probably 
the earliest form of the cement, it would now be impos- 
sible to trace; but it seems probable that this admixture, 
as well as that of brick-dust or fragments, as in béton, 
was suggested orginally as a mere mechanical expedient 
for preventing the slippery lime—“ putty,” as it is now 
called—from ‘becoming more or less displaced by inclined 
joints and weight of the stones laid upon them ; for ages 
passed away before anything was distinctly known of the 
imperfect chemical combinations formed between the lime 
and thesands of mortars. Nor, indeed, can it be said that 
modern chemistry has completely cleared up every point in 
| relation to this. The discovery of hydraulic mortars, or 
rather of cements capable of becoming indurated in 
| water, which was known to Roman builders probably 
|more than 600 years before the Christian epoch, also 
| probably originated in accidental observation. The 
ee voleanic regions of the Italian peninsula 
| stretching across to the eastern extremity of the Mediter- 

ranean supplied everywhere volcanic sands and igneous 
| tufas which answered well and came ready to hand for mix- 
| ing with lime, and as many of these pulverent volcanic 
| products are partially soluble combinations of silica with 
| other earthy materials, the indurating property of the 
| mixture must have made itself apparent almost after the 
| mixture had been once effected, though in entire ignor- 
ance of the results that followed, Cements thus formed 
were employed by the Romans long before the days of the 
only scientific architect, Vitruvius, whose works have 
come down to us, and must have been in use and had 
their properties more or less distinctly recognised, at a 
very aaly period among the Roman builders and 
their Teutonic workmen, or slaves, who constructed 
the Roman cities, such as Trier and Cologne, 
situated at moderate distances from the volcanic 
districts stretched on both banks of the Rhine. For 
building in fresh or sea water these hydraulic cements 
must have been long in use prior to the harbour works at 
Puteoli, in the bay having the modern name, Puzzuoli, 
from which their modern name of puzzolana has been 
derived, not because the so-called bridge of Caligula, tradi- 
tionally said to have extended from Puzzoli to the oppo- 
site shore, was the first or most remarkable of these 
aquatic structures, but simply because large portions of 
the piers of this bridge, as well as far more ancient 
aquatic works, have remained to challenge the observa- 
tions of moderns, and point the way to the still more 
modern silico-caleareous or hydraulic mortars, of which 
Portland cement, the professed subject of Mr. Reid’s pon- 
derous work, is the most remarkable as a product 
almost of our own time. That Smeaton, with his habitual 
experimental caution and sagacity, was in some degree 
instrumental, by his accidentally having come across a 
cargo of trass or talis or puzzolana lying useless and 
unsaleable just at the time when he was about to 
commence the building of the Eddystone Lighthouse—in 
proving its valuable properties, and authoritatively draw- 
ing attention of Northern Europe to the facts which pre- 
viously had long dropped into oblivion, is undoubtedly 
true ; but Mr. Reid would not date the use of talis mortar 
from Smeaton’s experiments in the exclusive way which he 
does, had he been better acquainted than he appears to 
be with the history of the architectural structures of 
Southern Europe in ancient times. Smeaton’s merit 
consists in having pointed out to modern builders of 
Northern Europe that an ancient building cement, which 
had long dropped into oblivion, was, by its applicability 
to maritime and aquatic structures, worthy of revival and 
of confidence. But in Smeaton’s time, and for long after it, 
nothing worthy of the name of science of cements, formed 
of siliceous and — materials was understood, and 
perhaps the most valuable and now extensively employed 
combinations of this class were invented and brought 
into use many years before anything was known of a 
scientific character of a combination of their materials. 
Parker’s Portland cement, invented in 1796, miscalled 
Roman cement, though formed of septaria, or aluminal 
calcareous and siliceous nodules curious in their produc- 
tion and appearance, came just in the nick of time to 
answer the immediate purposes of Nash, the architect of 
the great London street improvements which distin- 
guished the early reign of his royal and extravagant 
atron, George IV.; and, devoid of the use of the so-called 

oman cement, we should see to-day but little of the 
architectural magnificence of street fagades—though their 
style has been too much slighted, if not maligned—with 
which Nash adorned western London, from Bucking- 
ham Palace and Paddington, through Regent-street, 
and almost to the western confines of the ancient 
City of London. But Roman cement is not without 
its disadvantage, it is so porous and absorbent of 
moisture that in a climate such as ours its surface 
becomes more or less stained by microscopic growths 
and split off by ice formed within its substance, and its 
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colour too is a dark and disagreeable red-brown. Hence a 
coating of oil paint was early found to be necessary, and itis 
to this, and not to the surface of the Roman cement itself, | 
that the eyes of the Londoner and of the inhabitants of | 
several cities on the clay lands of Germany have got | 
habituated and reconciled. The architectural use of | 
Roman cement was therefore chiefly based upon its 
plastic and mouldable qualities as a material for archi- 
tectural decoration, and only subordinately as a strong 
cement for brickwork. In the latter respect, though 
vastly superior to the best made lime mortars, not excepting 
those made with Aberthaw or other like limes, it was in 
its best conditions very inferior to Portland cement and 
to some of its analogues which have been produced 
in Northern and Southern France. The elder Brunel, 
whose construction of the Thames Tunnel necessitated a 
rapidly-setting and indurating cement, adopted Roman 
cement for the brickwork of the Thames Tunnel. When, 
however, this structure was about to pass by purcliase 
into the hands of the East London Railway Company, 
a few years ago, Mr. Mallet was employed to devise and 
conduct accurate experiments—to which he applied the 
American machine in the Arsenal of Woolwich—upon 
the tensile, compressive, and transverse resistance of 
brickwork cut out in tolerably large masses from the side 
walls of the tunnel. These results were given in evidence 
before a Committee of the House of Commons; and next 
to Mr. Nash’s own experiments, were probably the earliest 
which with any pretensions to exactness were made upon 
the constructive values of Roman cement. The experi- 
ments of M. Vicat, of the French corps of Engineers, 
were mainly directed towards the practical attainment of 
a good artificial cement setting in water, and suited for 
maritime works ; and he was followed a few years later 
by the desultory though long-continued experiments 
of Colonel Pasley, of our own corps of Engineers. 
Vicat probably possessed the usual amount of 
chemical knowledge of his professional time. Pasley, 
on the contrary, seems to have been possessed of 
scarcely any chemical knowledge, and 3! vans notable 
can be traced to his researches; while those of 
Vicat, amongst many less important results, cleared 
up the great point of why it is that certain 
hydraulic lines, when. immersed in sea water, after a 
time gradually soften, and are washed away. Still, not- 
withstanding these labours and those of some minor 
experimentalists, chemistry had not evolved any con- 
sistent theory of caleareous hydraulic cements, nor was 
it until several years later that the chemistry of the 
subject was considerably advanced by the researches of 
Liebig, who in the early years of his career at Geisenfast 
distinctly remarked that chemical combinations usually, 
if not always, occur along the same predicamental line— 
metals with metals, oxides with mos Sy salts with salts, 
and so forth; and showed that powerful earthy bases 
such as lime or barytes, when added in a dry state to 
saline solutions, were capable of combining into definite 
and permanent compounds with the base of the haloid 
solution. Meantime the keen practical observation of 
one unscientific man, Joseph Aspdin, a mason of York- 
shire, led him to the important discovery that the mud 
of the road in his neighbourhood formed by the grinding 
down to pulp of the arenaceous and the calcareous road 
metals employed produced materials which, when 
calcined together produced a cement which, when used 
as a plastering, became in texture and colour so much to 
resemble Portland stone that he gave it the name of 
Portland cement. Aspdin, who patented his invention 
in 1824, has since his death had the value of his own 
inventions duly acknowledged ; but although he must be 
justly viewed not only as the discoverer of Portland 
cement, but as the pioneer of every other cement depend- 
ing upon like chemical reactions, and of the varied pro- 
cesses by which such cements are now fabricated, still, 
like most other pioneers of discovery, he reaped no ade- 
quate benefit for the advantages which mankind has 
deed from his sharpness of observation. Portland 
cement, the manufacture of which has now spread to 
various parts of the world, was first largely produced, not 
in Yorkshire, the cradle of its birth, but in the basins of 
the Thames and Medway, which had been the seats of 
the earlier Roman cement manufacture, where suitable 
clays and lime from the chalk were found in abundance, 
and not far apart, and only needed to be both kiln-burnt 
and ground together in proper proportions in order to 
form Portland cement. 











WITHERNSEA PIER. 

THE construction of this pier, of which we give the draw- 
ings at page 62, was commenced in February, 1875, when the 
first pile was screwed into position. The pier is nearly a- 
quarter of a mile in length, and consists, exclusively of the 
head, which is of a tee shape, of twenty-eight spans of 40ft. 
each, and one of 30ft., which connects the body of the pier 
with the head. The spans are measured from centre to centre 
of columns, and in the head are of a length of 20ft. longi- 
tudinally and transversely. At the middle of the pier, two 
spans of 40ft. are subdivided into spans of 20ft. by the intro- 
duction of intermediate piles and columns, which serve to 
strengthen and stiffen the structure. The width of the body 
of the pier is 16ft. from centre to centre of the tops of the 
columns, but it is splayed out both at the abutment or shore 
end, and at the junction with the head, which measures 100ft. 
by 60ft., and forms a very handsome and spacious platform. 

At this part of the Yorkshire coast, the incline of the shore 
seaward is very gradual, as can be seen in the elevation. 
The rise and fall of the tide is 18ft., and at ordinary low 
water there is a depth of 8ft. at the pier head. The surface 
of the deck is 17ft. 9in. above high water, a height which has 
hitherto been sufficient to keep it beyond the reach of the 
heaviest seas to which it has been subjected, notwithstanding 
that the storms which prevailed during the winters of 1875 
and 1876 were of almost unprecedented severity. One of the 
constant results of even moderate gales, was the alternate 
removal and replacement of the upper stratum of sand. A, 
large number of longitudinal sections of the beach were taken 
at intervals of about a month, and no two of them afforded 
similar profiles. The piles are of cast iron, 10in. in external 
giameter, and jin, in thickness, Those in the head of the 








1878. 


JAN. 25, 





pier have the same thickness, but the diameter is increased 
to llin.; their — vary from 15ft. to 24ft. They were 
screwed into the solid clay to a minimum depth of 7ft., by means 
of a double-geared screwing apparatus, consisting of a hori- 
zontal toothed wheel, fitting on the top of the key pile, and 
worked by winches. Sometimes as many as twelve men were 
employed in screwing down a pile, six at each side.* The 
screwing was commenced from a floating stage held fast by 
anchors, and proceeded satisfactorily until some three dozen 
er were got down, when a violent storm in July, 1875, 
destroyed the staging, and very much damaged one set of the 
screwing apparatus. An attempt was subsequently made to 
screw from a pontoon fixed between guides, but the attempt 
was not successful. It was ultimately determined to carry on 
the screwing operations from a movable staging fixed over- 
head, of which the following is a brief description :—The 
staging was in the form of a large triangular truss, with the 
vertex of the triangle at the centre, resting over the piles and 
columns already fixed. It was constructed of heavy timbers, 
and wrought iron tie rods, and mounted upon small flange 
wheels, running upon rails laid down for them. The length 
of the staging was 90ft., and the weight about 40 tons, includ- 
ing the weights placed on the one half to counterbalance it, 
when the other half was run out the full distance of 40ft. in 
order to pitch and screw the piles for the next span. Unfor- 
tunately for the progress of the pier, this staging was not got 
to work until the beginning of 1876, when the screwing was 
recommenced. The ca ability of this overhead method was 


demonstrated during the remainder of the year, and until | 


February, 1877, when, during one night, another furious storm 
carried the whole staging, gearing, and tackle clean overboard, 
off the head of the pier. It is surprising that so heavy and 
cumbrous a load could have been swept into the sea, without 


doing any further damage to the pier than causing the fracture | 


of one pile and corresponding column. A smaller stage upon 
the same principle was afterwards constructed, and the last 
pile in the head of the pier was screwed in June last year. Each 
pile has a screw blade at the lower extremity 2ft. Gin. in 
diameter, with a pitch of Sin. 
turn, and the internal diameter of the pile is slightly smaller 
at the bottom than elsewhere. 
concrete composed of gravel and Portland cement in the pro- 
portion of six to one. 

The columns are of the same diameter and thickness as 
their respective piles, and are connected to the latter by an 
ordinary socket joint, made good by wedges, and well caulked 
with iron cement. 

Both the piles and columns have a batter or rake of lin. to 
the foot, as shown in the cross section of the pier. The piles 
and columns are braced together transversely by diagonal 
angle iron struts, 4in. by 4in. by 4in., and round iron ties } fin. 
diameter. The latter can be tightened up when required by 
the union screws, which are attached to them. The diagonal 
angle iron struts are secured to the piles by wrought iron 
collars and bolts, and the ends of the tie rods are forged out 
into eyes and bolted to lugs cast on the columns for the pur- 
pose. When the columns are in two lengths they are bolted 
together through outside flanges, with bolts jin. in diameter. 

All the girders are of the lattice form, and have a uniform 
depth of 3ft. 3in. They consist of equal top and bottom 
flanges, each composed of a pair of angle irons, 44in. by 44in. 
by 4in., rivetted together longitudinally by rivets jin. in 
diameter, with a pitch of 6in. The web has two systems of 
triangulation in it, and both struts and ties are of angle iron, 
3in. by 2}in. by 4in., rivetted to the flanges with three rivets 
jin. in diameter. These dimensions are somewhat smaller in 
the girders in the head of the pier, which have a span of only 
20ft. each. All theggirders in the elevation of the pier are 
continuously connected. They are furnished at each end with 
a pair of vertical angle irons, and are bolted together with six 
bolts, lin. in diameter, a piece of felt soaked in tar being 
placed in the joint. This connection is sufficiently strong to 
cause the joint to act after the manner of a keystone between 
the two girders. During the progress of the works one of the 
supporting columns was broken by a piece of wreckage, but 
the whole span of 80ft. was held up by the joint without 
any gine deflection, although considerable weights were 
passec 
effected. The top of each column is formed into a rectangu- 
larly-shaped bed, upon which a wrought iron plate is placed 
to form a seat for both girders. The whole is bolted together 
with four lin. bolts, the holes for which are oval-shaped to 
allow for any slight expansion and contraction. The girders 
are braced together horizontally by diagonal angle irons, 4in. 
by 4in. by }in., as shown on the plan. 

All the girders are what are termed underneath girders, and 
carry the joists upon the upper flange. The joists are llin. by 
3in. in the body of the pier, and 12m. by 4in. in the head, and 
project beyond the face of the girders, soas to increase the width 
of the decking. At every third span this projection of some 
of the joists nearest the column is increased so as to form a 
small circular bay or recess, which serves to break up the 
monotonous appearance of the otherwise straight outline. 
Each joint is secured to the upper flange of the girders by two 
gin. bolts at each end. The joists are spaced 3ft. 4in. apart 
from centres, and the deck boards, 6in. by 2hin., are secured 
to them by spikes Sin. in length. Cast iron standards are 
fixed to every third joist with four jin. bolts, to carry 
the seats, which are 18in. wide, and made of two planks Jin. 
by 2hin., breaking joint alternately over the standards. 
Where these joints occur the cast iron seat arms are fixed so 
as to cover the joint. The arms, seats, and standards are all 
bolted together by bolts gin. diameter. A facia boarding, con- 
sisting of two planks, 1}in. thick is bolted to the back flange 
of the cast iron seat and standards. The back or railing of 
the seats is composed of two rows of gas piping 2}in. diameter, 
‘sem through holes in the cast iron arms, the separate 
engths of which are united by screw socket joints. The 
lower row of tubing will be used as a gas pipe, and 
junction lengths are put in at convenient distances for the 
lamps. The space between the lower row of tubing and the 
seats will be filled in with light cast iron panels of 
an ornamental character. As a promenade pier the struc- 
ture was opened to the public last autumn, but the 
landing stairs and fender piles have yet to be added. 
The Elen are shown in the engraving, and are con- 
structed of light wrought iron lattice girders and open treads 
and risers, so as to offer as little resistance as possible to the 
sea. The abutment and wing walls are built of brickwork set 
in cement, with string course and coping of stone, and founded 
upon a bed of concrete laid on the solid clay, Portland 
cement concrete is largely used in the construction of the 
approaches, which consist of steps. They are made of the 





* A full and interesting account of the methods adopted for scre' 
the = of this pier is to be found ina Paper read before the students o: 
the Institution of Civil Engineers by My, W, J, Chalk, C,E., who wae for 
long while resident on 


a 6 works, 


The blade makes one complete | 


The piles were also filled with | 


along the pier before the temporary shoring up was | 


above materials, and faced with a layer of neat cement lin. 
in thickness. 

It would be exceedingly improbable that the screwing of so 
large a number of piles under such circumstances would be 
performed without the breaking of some few. In such a case one 
of three methods of overcoming the accident was adopted. If 
the broken pile was the first of a pair, it was cut off level 
with the ground and left where it was. A fresh pile was then 
screwed in about 3ft. frém the broken one; and its vis-d-vis 
screwed at the same distance. ‘T'wo girders were then 
cut at one end so as to suit the shortened span, and the 
work proceeded. The difference between the shortened 
span and the adjacent ones is not perceptible. When 
the broken pile was the second of a pair, the 
former plan would not answer, as it would involve the 
| sacritice of the other pile already screwed, If the situation 
| of the fracture was at or near the socket, a false socket was 
| put on, and the column fixed in the usual manner; but if in 
| the body of the pile, the pile was spliced by means of a strong 
| cast iron collar, and the joint made good with iron cement. 
| The third case was that in which a pile already screwed to its 
| proper depth, was broken off below the ground. The plan of 
| sinking a cylinder over it, digging it out, or attempting to 
| unscrew it, was found so tedious and unsatisfactory that it was 
| abandoned, and instead the pile was ‘‘ telescoped.” In other 
| words, a new pile of a conical shape was cast, having a diameter 
sufficiently large to cover the other. It was then sunk over 
the broken pile until it reached the blade of the latter, and 
the joint was then made good with cement concrete. 

Before erection, one complete span of the superstructure was 
temporarily put together and tested with a load of about 50 
tons of sand, or rather more than 1] ton per foot run of 
the pier, a far greater weight than what would come upon 
it in practice. The passage of the heavy travelling screwing 
stage along the pier, subjected the girders to the trial of a 
severe local strain, which they withstood without any appre- 
ciable deflection. It also furnished an excellent test of the 
| bearing powers of the piles, while the soundness of the castings 
was tried by the operation of screwing. The toll-houses, 
which we have not space to illustrate at present, are of a 
castellated style, and were designed by Messrs. Clarke and 
Pickwell, of Hull. The latter gentleman, Mr. R. Pickwell, 
A.LC.E., acted for some time as resident engineer on the works. 
| The engineer to the company is Mr. Thomas Cargill, M.I.C.E., of 
| Westminster, and the contractors, Messrs. J. O. Gardner and 

Co., 134, Fenchurch-street. The cost of the structure when 
| completed will amount to about £10,000. The pier will very 
materially increase the value of Withernsea as a watering- 
| place, which possesses a good supply of shingle, and at low 
| water an extensive expanse of perfectly clean hard sand. The 
| company are busily engaged in carrying out other improve- 
| ments with the view of augmenting the accommodation for 
| visitors, and rendering as efficient as possible the lighting and 
| sanitary arrangements of the town. 














| CLEVELAND Institution or ENGtneers.—The third meeting of 
| the session was held in the hall of the Literary and Philosophical 
| Society, Corporation-road, on the evening of Monday, January 
21st, Mr. Thomas Whitwell, president, in the chair. After the 
| usual preliminary business the discussion upon Mr. Stead’s paper 
‘** Phosphorus in Iron Ore and in Iron,” Part II., was entered on, 
in which Messrs. Howson, Wilson, Marshall and Head took part. 
The criticism was eminently practical, and tended towards 
obtaining more complete information on certain points. Mr. 
Stead, in replying, gave the information required. Mr. J. A. 
Jones than read a paper on “ Mechanical Puddling.” This was 
a review of the various machines which had come to the front to 
attain that most desirable object—puddling by machinery instead 
of by hand. The paper evidently excited much interest amongst 
the members, and gave good promise of an animated discussion 
at next meeting. 

Borer Piares iN THE Unrrep Srares.—A circular from the 
office of the Supervising Inspector-General at Washington 
informs supervising and local inspectors of steam vessels that 
that office has become aware that some manufacturers of boiler 
iron are stamping iron of their own manufacture at much higher 
tensile strain than such iron will bear when tested by the Riehle 
testing machine, as provided in Rule 4 of the Revised Rules and 
Regulations for 1877. In consequence of this practice, injury 
has resulted to boiler manufacturers, who have innocently pur- 
chased such iron, and failed to apply the test until after the 
completion of the boilers, as recently occurred in two cases in the 
local districts of New York and Philadelphia. To prevent a 
practice so unjust and manifestly dangerous, inspectors are 
directed to obtain samples from plates of all boilers about to be 
constructed in their districts, me subject them to an actual test 
before the boilers are begun, and to represent to boiler manufac- 
turers the importance to themselves of “this precaution. When- 
ever results of such tests fall below the tensile strength stamped 
on the iron, inspectors must report such results at once to head- 
| quarters in a statement according strictly with the formula 
prescribed in Rule 4, page 11, Revised Rules and Regulations. 
Inspectors are also directed carefully to ascertain that all samples 
of boiler plates tested by them have the homogeneousness and 
toughness required by Section 4433 of Revised Statutes, and to 
be especially careful in that respect where the plates are stamped 
above 50,000 Ib. tensile strength. ‘The order would be more com- 
plete if it provided that the fraudulent plate makers should be 
prosecuted. 

PRoposeD ADDITIONAL WATERWORKS FoR Hutt.—Mr. Maxwell, 
the engineer: to the Hull Waterworks. has submitted to the 
committee schemes for new waterworks, at a cost of over £40,000. 
He says that twenty years hence Hull will in all probability 
require 10} million gallons per day, or five millions more than at 
present. Estimating the full power of Springhead at six million 
gallons a day, the Corporation must provide 44 millions, or 75 
per cent. more water. With a view to this further supply he 
suggests three schemes. The first refers to the ‘“‘ Dam Springs, 
which are situated three miles north of Springhead, and when 
the watercourse was gauged last July it was found flowing at the 
rate of three million gallons a day, which could be supplemented, 
if necessary, in dry seasons. The scheme he estimates would cost 
£41,000. ne second site suggested is the vicinity of Keldgate, 
about two and a quarter miles north-west of Springhead. The 
water from the springs here was found running at the rate of 
eight million gallons a day in February last year. An additional 

vantage over the first-mentioned scheme is that this possesses 
fields at such elevations as to be suitable for reservoirs. Total 
cost, £42,500. The third project mooted is an extension of the 

resent Springhead Works. For this purpose he suggests that 
Gon the Pew (Woodhouse) shaft, at about 65ft. below the surface, 
they should strike an adit about a mile long, rising 12ft. The 
adit would be left unlined, with a chalk surface of 66,000 surface 
feet, and, intercepting numerous fissures in the rock, would 
doubtless of itself bring down to the shaft a large additional 
quantity of water. But besides this, one bore could be sunk at 
half a mile distance from Springhead, another at three-quarters, 
and a third at the extremity of the adit. From each bore he 
expected one million gallons daily additional, which would bring 
the total supply up to ten millions. Total cost, £31,500, 
Mr. Hanwell was abo uested to RS pad as to the quantit; 
of water supplied for manufacturing an roa’ purposes, 
ep Btoneferry could not be utilised for such purposes, and 
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SOCIETY OF TELEGRAPH ENGINEERS. 

Tue following address was delivered by the President for the 
present year, Dr. C. W. Siemens, on Wednesday, the 23rd inst. :— 

Six years have now elapsed since I had the honour of addressing 
you as first President of the Society of Telegraph Engineers. 
‘The hopes which I then expressed as to the probable development 
of the Society have been fully realised under the able guidance of 
my successors in office, combined with the active and ever- 
increasing net of our honorary secretary, Colonel Bolton. 
At the time | addressed you first the Society was composed 
of only 110 members of every description. This number 
increased during my term of office to 353, whilst it has now 
reached up to nearly 1000 members, a number quite sufficient, I 
should say, to insure a continuance of its prosperous career. 
The six volumes of ‘* Transactions” issued by the Society since 
its origin are proof of its activity as a scientific institution, whilst 
its status has been much advanced through the establishment of 
a scientific library, bequeathed to us in trust by the late Sir Francis 
Ronalds, containing a most valuable record of all publications 
having reference to the advancement of telegraphy. In order to 
make this collection of permanent value it will be necessary to 
complete the record always up to date, a duty which I trust will 
be faithfully and well discharged by the officers of the Society. 
In reviewing the progress made in telegraph engineering during 
the last few years, I propose to notice in the first instance the 
subject of duplex and quadruplex telegraphy, which has recently 
much occupied the attention of a telegraph engineer. Duplex 
telegraphy has been known and practised to a very limited extent 
since 185d (?) when it was first announced by C. A. Nystrém of 
Oreboro, Sweden, and by Dr. Gintl, of Vienna, and carried out 
practically by Frishen and Dr. Werner Siemens. Although quite 
successful in some of the applications made at that time in Ger- 
many, in Holland (between Amsterdam and Rotterdam), and 
in this country under my ewn superintendence between Man- 
chester and aw nad telegraphy itself had not advanced suffi- 
ciently to call for an application of this invention upon a more 
extended scale, and it has only met with favour on the part of 
telegraph administrations since its re-introduction to public notice 
by Mr. Stearn, of Boston, in 1872, who improved, however, upon 
the original arrangement by balancing the discharge from the 
line by the discharge from an arrangement of condensers. 
Another important advance in duplex telegraphy has been made 
by Mr. Louis Schwendler, who, by the application of an improved 
Wheatstone Bridge arrangement, has produced the means of 
readily adjusting the effect of the neutralising current during the 
working of the instrument, and has carried duplex telegraphy 
into effect with great advantage upon the long lines of 
India, with which he is connected. The quadruplex_tele- 
graph, which may be considered to have been theoretically 
introduced by Dr. Stark, of Vienna, in 1855, and con- 
temporaneously by Dr, Boscha, of Leyden, has been developed 
by Mr. Edison, of New Jersey, U.S., and has been for some 
time established upon the line between New York and Boston, 
under the superintendence of Mr. Prescott, the engineer of the 
Western Union line. In this system the principle of duplex 
telegraphy is combined with the equally well-known system of 
producing different effects by currents differing in strength, and 
it is, indeed, not difficult to conceive that by further combinations 
of the same nature six or eight pairs of instruments may be worked 
simultaneously and independently through one and the same 
conductor. ‘The success of these improved methods of trans- 
mission depends almost entirely upon the perfect insulation and 
undisturbed condition of the line wire, a subject which has yet 
to receive much attention on the part of the telegraph engineer. 

Our attention is next arrested by the great novelty of 
the day—the telephone. his remarkable instrument owes 
its orgin to the labours of several inventors. In the year 
1859 the late Sir Charles Wheatstone devised an arrange- 
ment by which the sounds of a reed or tuning-folk or 
a combination of them, could be conveyed to a distance by 
means of an electric circuit, including at both stations a powerful 
electro-magnet. In striking any one of the tuning-forks differ- 
ential currents were set up which caused the vibration of the 
corresponding tuning-fork at the distant station, and thus com- 
municated the original sound. In 1862 Reiss enlarged upon 
this ingenious suggestion in attempting to convey the varying 
vibrations of a diaphragm agitated by atmospheric sound-waves. 
His apparatus consisted of a parchment diaphragm with a thin 
platinum wire attachment set into vibration by sound, which 
caused a series of contacts to be made, and the galvanic currents 
thus sent through an electric circuit produced sounds by the 
making and unmaking of an electro-magnet at the distant station. 
This instrument transmitted currents only of equal intensity, and 
pee therefore sounds of equal calibre, distinguishable only 
vy their periods. It was thus capable of transmitting simple 
tunes, but was quite incapable of transmitting the human vo.ce 
with its innumerable aaiiadhens of sounds, varying both in 
period and intensity. ‘These defects in the instrument of Reiss 
have been remedied by Mr. Edison, who, by establishing contacts 
through the medium of powdered plumbago, has succeeded in 
transmitting galvanic currents varying in intensity with the 
amount of vibration of the diaphragm. 

As another step towards the accomplishment of the perfect 
transmission of sound, I should mention also the logograph, or 
recorder of the human voice, which Mr. William Henry Barlow, 
F.R.S., a Member of our Society, communicated in a paper to 
the Royal Society, on February v8rd, 1874. In adding a contact 
arrangement to the recording pencil of Mr. Barlow’s instrument, 
the message could obviously be transmitted to a distance, to be 
recorded there either by graphical or audible signals. The beauti- 
fully simple instrument of Professor Graham Bell, of Cambridge, 
U.S., must be regarded as a vast step in advance of all previous 
attempts in the same direction. In making the diaphragm 
of iron, and having recourse to Faraday’s great discovery of 
magneto-induction, Mr. Bell has been able to dispense with the 
complication of electrical contacts and batteries, and to cause the 
vibrations of the diaphragm imparted by the voice to be accu- 
rately represented in strength and duration by electrical currents, 
thus producing the marvellous results of setting up analagous 
vibrations in the diaphragm of the receiving instrument, which, 
though weaker than the vibrations imparted to the trans- 
mitting diaphragm, so closely resemble them as to repeat the 
quality of voice which causes the original vibrations. |The 
currents transmitted are so minute as to escape observation by 
the most delicate galvanometer, as the magnetic needle, how- 
ever light, must be too sluggish to be moved visibly by such 
quick impulses, and it requires an eléctro-dynamometer of ex- 
ceeding sensitiveness to bring them into evidence. The rapidity 
with which these reversing currents follow each other can be 
accurately determined in transmitting the sound of a high-pitched 
tuning fork, and Mr. Kéntgen concludes from experiments he has 
made in this direction that not less than 24,000 currents can be 
transmitted in one second. We here detect a rapidity of 
electrical transmission far exceeding our most sanguine expec- 
tations in endeavouring to increase the rate of transmission 
of telegraph instruments by mechanical means, thus opening 
out anew field for the inventive faculties of the telegraph engineer. 
The pape is, no doubt, capable of great improvement, which 
should chiefly be directed towards increasing the relative amount 
of vibration of the receiving diaphragm. Improvements will, 
doubtless, be directed also towards the accomplishment of simple 
methods of recording the audible messages received, which has 
already been attempted by Mr. Edison, and of carrying out such 
accessory objects as the ringing of call bells and the transmission 
of the sound-waves through additional circuits. Considering 
the minuteness of the electrical impulses, and their high electro- 
motive force, it seems probable that they will be capable of 
being transmitted to very great distances through conductors 








of comparatively small dimensions, provided only that those 
conductors are not subjected to the disturbing influence by induc- 
tion of currents flowing through adjoining wires. It is well known 
that owing to these disturbing currents the telephone cannot be 
worked through a wire suspended with other wires upon posts in 
the ordinary way, and it will be necessary to devise other means 
of carrying the telephone conductor, 

The system of suspended line-wire now generally in use is open 
to many ve objections. Atmospheric electricity frequently 
causes such disturbances as to interrupt the working of long lines 
for hours at a time, and the most perfect lightning discharges do 
not always — damage to the working instruments, when 
atmospheric discharges of electricity into the line-wire take place. 
Again the mutual induction between parallel line-wires and the 
leakage from one wire to another through the supporting poles are 
a permanent source of trouble in working telegraph instruments, 
and this difficulty increases as we advance from the simple needle 
or recording instrument to the more refined duplex or quadruplex 
system, to the mechanical transmitter or the telephone. Again, 
it happens that not unfrequently suspended line wires are thrown 
down, causing the almost entire cessation of telegraphic com- 
munication for days in the event of a great gale or snowstorm, 
interruptions which are quite incompatible with the idea that the 
electric telegraph has become a great public institution. The 
remedy for these interruptions is undoubtedly the underground 
line-wire system. ‘This was first tried in Germany upon an 
extended scale in 1848-49, but was given up in favour of the sus- 
pended line in consequence of the want of experience in manufac- 
ture and imperfect protection afforded to the gutta-percha covered 
copper wire. Since then it has been largely used in this country 
for underground communication in cities, also for aérial lines, by 
suspending a bunch of the insulated conductors by steel wires in 
the air, as we see them supported on the house-tops of this 
metropolis. The German Telegraph Administration, under the 
able direction of Dr. Stephan, has within the last year or two again 
resorted to the application of the underground conductor for long 
lines. A representative cable of what it was intended to lay was put 
down in 1876 between Berlin and Halle, a distance of 120 English 
statute miles. ‘The success of this line induced his Government to 
lay down last year multiple cables between Berlin and Cologne, and 
Berlin, Hamburg, and Kiel, an aggregate distance of 600 miles, 
while further extensions are in course of execution. These cables 
consist of seven separate conductors, each insulated with gutta- 
percha, surrounded with a complete iron sheathing and a double 
outer covering consisting of hemp steeped in asphalte, producing 
altogether a flexible cable of 1jin. outer diameter, which is laic 
along railways or roads at a depth of about 3ft. below the ground. 
Great precautions have been adopted to prevent failure of these 
newly established lines, whilst the ease with which these compara- 
tively long circuits can be worked by means of every description 
of instrument, including the telephone, and their perfect 
immunity from atmospheric disturbances, will lead, I venture to 
predict, to the gradual substitution of underground wires for 
suspended line-wires for all the main arteries of the telegraphic 
system. 

: In submarine telegraphy no startling feat of novelty can be 
reported, although steady progress has recently been made in 
improving the manufacture of the insulated conductor, in the 
attainment of an increased rate of transmission through long 
distances, in the outer protection given to the insulated conductor, 
and in the vessels and other appliances employed for sub- 
merging and repairing deep-sea cables. The conductor almost 
universally adopted in the construction of submarine cables 
has been a strand of seven copper wires, covered with three 
thicknesses of { gutta-percha, with intervening layers of a 
fusible resinous compound. In the case of the Direct United 
States Telegraph Company’s cable, the conductor consists of one 
large central wire of 0°090in. diameter, surrounded by eleven 
small copper wires of 0 035in. diameter. By this construction an 
increase of about 10 pcr cent. of conductivity is obtained for a 
given outer diameter, «ich increase has been found to exercise 
animportant efiect upon the rate of transmission through the cable. 
The careful selection of the insulating material employed has also 
an important influence upon the rate of transmission through long 
cables, as it is found that different kinds of gutta-percha behave 
very differently in this respect. India-rubber has, it is well known, 
considerably less inductive capacity than gutta-percha, and appears 
on this account the preferable material, but its application to the 
conductor, without the risk of faults and of gradual changes in 
the condition of the material, is beset with considerable practical 
difficulty, which has as yet limited its application. Compounds of 
india-rubber and gutta-percha, with other materials, such asshellac, 
paraffine and bitumen, = been proposed from time to time with 
promising results, but it has been impossible hitherto to give to 
such compounds all the properties necessary in the dieletric sub- 
stance covering the wonbutied: viz., a low inductive pcs and 
high insulation, coupled with considerable toughness and per- 
manency at all ordinary temperatures, and the requisite plasticity 
at higher temperatures. The supply of gutta-percha has hitherto 
been sufficient for the demand, but a large extension in the use of 
insulated conductors both by sea and land, will, it may be 
apprehended, outrun the supply, and it is well, on this account, 
that we should steadily fix our attention upon such compounds as 
are likely to furnish a suitable substitute. Regarding a continued 
supply of gutta-percha and india-rubber, it is satisfactory to 
observe that the Indian Government have turned their attention 
seriously to the question of making plantations of trees bearing 
these'gums, chiefly'in the Malay Peninsula, under the able direction 
of Sir Joseph Hooker, and of Dr. Brandes, the Director of the 
Forest Department in India. It is to be hoped that by these 
wise measures a continued supply of these invaluable materials 
will be secured, while their quality for insulating purposes 
will probably be improved by means of cultivation. The outer 
covering now generally applied to shallow sea cables consists of a 
sheathing of iron wire covered with a double layer of hemp steeped 
in asphalte, and applied to the cable in a heated condition, and 
this, if properly carried out, affords very efficient protection for 
the iron sheathing against corrosion. 

In the construction of deep sea cables, steel wires are generally 
used, each wire being covered in the first instance with jute, with 
a view to reduce the weight of the cable. This construction 
affords the advantage of lightness combined with strength, andthus 
facilitates the operation of submerging the cable, but is objection- 
able, inasmuch as it affords no complete metallic sheath against the 
inroads of the Teredo and Xylophaga to the core; and, in the 
case of a cable having to be raised from considerable depths, it is 
apt to untwist, and run itself into kinks at the bottom. The use 
of alight cable for deep seas has been ably advocated by some 
electricians, and its adoption has the one great argument in its 
favour, that its first cost is much below that of a strong cable; on 
the other hand, the risk incurred in successfully submerging such 
a cable is much greater, and in the case of a fault appearing in 
deep water, it will be hopeless to bring the light cable to the 
surtace for the purpose of repair. It is possible that the manu- 

acture of cables will be made a matter of such absolute 
certainty that the case of faults making their appearance in 
submerged cables may be left entirely out of consideration, but 
in the meantime telegraph companies have given the preference, 
and wisely so, I think, to a “a which, though more costly than 
its light competitor, affords a greater security to their property 
in case of an accident or a fault. Whilst the art of submerging 
deep sea cables, involving, as it does, problems of very consider- 
able scientific and practical interest, has latterly received the 
attention of this Society, but little discussion has as yet taken 
place of the best means for effecting the repair of cables after 
submersion. 

The important primary condition towards effecting the repair 
of a submerged cable is that its general insulation should be 
perfect, without which it would be impossible to determine the 
position of a break or fault with any degree of accuracy. Another 





important condition is the possession of a cable ship furnished 
with special facilities for manceeuvring. The old practice of using 
ordinary steamships of the mercantile marine appears very primi- 
tive and objectionable, as such vessels are ill adapted for going 
astern, are not steady when laden with cable and armed with 
heavy deck machinery, and are incapable of turning or maintain- 
ing their position against a side wind unless going nearly full 
speed, whereas the cable ship should be capable of effecting these 
operations independent of any onward motions. The paying-out 
and hauling-in machinery, the tackle for fixing and lighting buoys, 
the arrangements for sounding, and the construction of grapnels 
capable of finding, cutting, and holding the end of deep sea cables, 
are also matters influencing greatly these delicate operations, 
upon which the permanent success of submarine telegraphy must 
mainly depend. ‘The transmission of telegraphic messages 
through long submarine cables is a subject which was at one time 
involved in great practical difficulty owing to the retardation by 
lateral induction experienced by the eiectrical current in its 
transit. It is to our past president, Sir William Thomson, that 
we are indebted for a solution of this difficulty, through the 
application of his celebrated mirror instrument, which is capable 
of revealing to the eye extremely slight remnants of electric 
waves, readily transferred by means of a human relay to ordi- 
nary recording instruments, by the further introduction of his 
syphon recording instrument by which those slight currents are 
rendered in a written code. This latter instrument, however, is 
of a somewhat delicate and complicated nature, and it would be 
desirable if its place could be taken by a relay of extreme sensi- 
tiveness, coupled with ordinary recording instruments worked b 
local circuits, the accomplishment of which result we may anti- 
cipate before long, considering the great improvements that have 
been effected in the construction of polarised relays. 

Although this country has from the first taken a prominent 
part in the invention and development of the electric telegraph, 
and is still the seat of oceanic telegraphic enterprise, almost to the 
exclusion of other countries, it has lately been asserted that other 
countries, and especially the United States, are now taking the 
lead in telegraphic improvement, and it behoves us to inquire 
whether such an allegation is founded on fact, and if so whether 
it is attributable to indolence on our part or to circumstances 
beyond our control. Steady progress has, as I have shown, been 
made by us up to the present day in the instruments and other 
appliances used in telegraphy, but it cannot be denied that the 
more startling innovations of recent days have chiefly emanated 
from the United States, the only civilised country in which, 
as it happens, internal Shinra communication is still in 
the hands of private companies. Is it, it may be asked, 
this open competition which has stimulated the American 
inventor to bring forth duplex and quadruplex telegraphy, 
the telephone, and other innovations? I incline to the belief 
that the open competition for public favour does act as a 
powerful stimulant to invention in the United States, a stimulant 
which was equally active in this country in producing a variety 
of novel instruments, at the time prior to the purchase of the 
telegraphs by the Government. In Frankly giving expression to 
this opinion, I do not mean to call in question the wisdom of the 
policy which dictated the purchase on public grounds of the 
telegraphs by Government. Through it we have obtained a 
uniform and moderate tariff, an extension of the telegraph 
system to minor stations—although the number of stations 
opened in this country does not yet exceed that provided in the 
United States, being in the one case a station for every 5607, and 
in the other for every 5494 inhabitants*—and a better guarantee 
for the secrecy of messages. The growing connection between 
the telegraph systems of this and other countries would have 
compelled by degrees the active intervention of the Government, 
which alone could arrange effectively with the telegraph admin- 
istrations of other countries general questions of tariff and modes 
of working. The triennial meeting of the Telegraph Conference 
will, as you are aware, take place this year in Pre lin and will 
enable us to judge more fully of the beneficial results of co-opera- 
tion between the telegraphic systems of the world. The 
conference does not interfere, however, with matters of technical 
import, such as the construction of lines and improvement of 
instruments for working the same, in which we are chiefly inter- 
ested, and it a question worthy of consideration whether the Acts 
of Parliament of 1868-69, by which the Government Department 
of Telegraphs was created in this country, do not go beyond the 
limits necessary to insure a well-regulated public service in taking 
the construction as well as the working of the lines out of the 
hands of public enterprise. They give, for instance, to the 
department the faculty of purchasing letters patent, whereby an 
interest is created in favour of particular instruments, to the 
2 mp of others of perhaps equal merit, and such a course is 

y no means calculated to stimulate invention. 

The erection of lines for local and private purposes is an 
important branch of telegraphy which I submit should have 
remained entirely outside the scope of a public department, in 
order that competition might have a free opportunity of deve- 
ed such applications, as is the case in the United States, 
where private and circular telegraphy is undoubtedly in advance 
of other countries. In venturing upon these observations, I 
wish it to be clearly understood that Ido not mean to insinuate 
that the engineers and other officers of the telegraph adminis- 
tration have not been most anxious to secure the greatest amount 
of public benefit, or that they have been remiss in their endea- 
vours to improve the condition of the line-wire and working 
instruments upon which the public service depends. 

Great improvements have indeed been recently made by the 
Postal Telegraph Department in the rate of working of Wheat- 
stone’s automatic circuits, and in the employment of fast-speed 
translators or repeaters, as is proved by the following data, 
for which I am indebted to our vice-president, Mr. W. H 
Preece. For instance, it has been found that the insertion 
of one of the new fast-speed translators in Dublin has 
more than doubled the rate of working between London and 
Cork, and the insertion of one of these relays in Anglesea has 
improved the rate of working between London and Dublin about 
50 per cent. As an indication of the rate at which messages 
can be transmitted, it appears that the Queen’s Speech, con- 
taining 801 words, was sent to Leicester in 4 min. 28 sec., being 
at the rate of 179 words per minute. The quickest rate at which 
it was sent by key was between London and Reading, where it 
occupied seventeen minutes, or at the very high speed of 47°1 
words per minute. It is, perhaps, interesting to remark that on 
the first night of the session over 420,000 words were actually 
transmitted from the central station, and over 1,000,006 words 
were delivered in different parts of the country. 

The quadruplex system of telegraphy continues to be worked 
with very satisfactory results between London and Liverpool, and 
it has quite quadrupled the power of the one wire to carry mes- 
sages. ‘The highest number of messages transmitted in one hour 
has been 232; about 200 per hour have frequently been sent. 
The system of duplexing Wheatstone automatic circuits is 
gradually extending, and on the Leicester wire, which carried 
the Queen’s Speech at the rate named, messages were being 
transmitted in the opposite direction by the duplex arrangement 
at the same time. 

In submarine telegraphy ample scope still exists, as I have 
endeavoured to show, for the ingenuity and enterprise of the 
telegraph engineer; but here again the free exercise of these 
faculties is threatened, not by legislative action, but by a power- 
ful financial combination. It is intended by this combination to 
merge the interests of all oceanic and international lines and the 
construction of new lines into one interest, to the exclusion of 
that wholesome competition for excellence, without which true 
progress is practically impossible. It seems hardly probable 
that such a monopoly will be able to maintain itself in the long 





* See Statistieal Tables in the Jiron Age for 14th July, 1877. 
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run against that irrepressible spirit of British enterprise, which, 
though languishing at the present time of te depres. 
sion, is likely to reassert itself before long. Electricity has 
hitherto rendered service as the swift agency by which our 
thoughts are flashed to great distances, but it is gre adually assert- 
ing its right also as a means of accomplishing results where the 
exertion of quantitative effects are required. Much has been said 
about the application of electricity for producing light, and the | 
French Company Alliance, as well as the Gramme Company, have | 
it is known for some years been establishing magneto-electric appa- | 
ratus to illuminate the lighthouses upon the French coast, oan for 
galvano-plastic purposes. By an ingenious couibination of two 
magneto-electric machines, with Siemens armatures, Mr. Wilde, 
of Manchester, succeeded in greatly augmenting the effects pro- 
duced by purely mechanical means; but the greatest impulse in 
this direction was given in 1866-67 by the introduction of the 
dynamo-electrical principle, which enables us to accumulate the 
current active in the electriccircuitto the utmost extent permissible 
by the conductive capacity of the wire employed. Dr. Tyndall 
and Mr. Douglass, chief engineer to the Trinity Board, in report- 
ing lately to the Elder Brethren upon the power of these machines 
and their applicability to lighthouses, give a table showing that a 
machine weighing not more than 3 cwt. is capable of producing a 
light equal to 1250-candle power per horse-power expenditure 
of mechanical energy. Assuming that each horse-power is 
maintained with an expenditure of 3 1b. of coal per hour— 
which is an excessive estimate—it would appear that 1 Ib. | 
of coal suffices to maintain a light equal to 417} normal | 
candles for one hour. The same amount of light would be pro- 
duced by 139 cubic feet of gas of 18-candle power, for the 
production of which 30 Ib. of coal are consumed. Assuming that 
of this quantity, after heating the retorts, &c., 50 per cent. is re- 
turned in the form of gas coke, there remains a net expenditure 
of 15 lb. of coal in the case of gas lighting to produce the effect of 
11b. of fuel expended in electric ‘lig chting, or a ratio of 15 to 
1 in favour of the latter. Add to the advant: ages of cheapness 
in maintenance, and of a reduced capital expenditure in favour 
of the electric light, those of its great superiority in quality 
and its freedom from the deleterious effects of ; gas in heating and 
polluting the atmosphere in which it burns, and it seems not im- 
probable that it will supersede before long its competitor in many 
of its applications. For lighthouses, for military purposes, and for 
the illumination of large works and public buil owe the electric 
light has already made steady progress, while for domestic appli- 
cations the electric candle proposed by Jablikoff, or modifications 
of the same, are likely to solve the difficulty of moderating and 
distributing the intense light produced by the ordinary electric 
lamp. The complete realisation of all the advantages of the 
electric light remains, however, a problem to be solved, and 
it would be extravagant to expect from applications on a 
small scale such as have hitherto been made anything like 
the amount of relative advantage indicated by theory. The 
dynamo-electric machine has also been apelied with consider- 
able success to metallurgical processes, such as the precipitation 
of copper in what is termed the wet process of mueine. zs. The 
effect of one horse-power expended in driving a dynamo- ~electric 
machine of suitable construction is to precipitate 1120 lb. of 
copper per twenty-four hours, equivalent to an expenditure of 
72 Ib. of coal, taking a consumption of 31b. of coal per 
tettone power per hour. Electrolytic action for the separation 
of metals need not be confined, however, to aqueous solutions, 
but will take perhaps an equally important development for 
the separation in a state of fusion of the lighter metals, such as 
aluminium, calcium, and of some of the rarer metals, such 








as potassium, sodium, &ec., from their compounds. Enough 
has been shown by "Professor Himly, of Kiel, and others, 
to prove what can be done in this direction, although 


there remain practical difficulties chiefly the rapid destruction 
of the vessels containing the fus removal of which 
will require patient perseverance, but is not likely to prove 
of an insuperable character. In an inaugural address which 
I hai occasion to deliver to the Iron and Steel Institute a 
twelvemonth ago I called attention to another application of 
the dynamo-electric current, that of conveying mechanical power, 
especially the power of such natural sources as waterfalls, to 
distant places, where such power may find useful application. 
Experiments have since been made with a view to ascertain the 
percentage of power that may thus be utilised at a distance, and 
the results of these experiments are decidedly favourable for such 
an application of the electrical conductor. A small machine, 
weighing 3 cwt. and entirely self-contained, was found to exert 
2°3-horse power, as measured by a Prony’s brake, with an expen- 
diture of five horse-power at the other end of the electric con- 
ductor, thus proving that above 40 per cent. of the power expended 











at the distant place may be recovered ; the 60 per cent. lost in 
transmission includes the friction of both the dynamo-electric 
and electro-motive engines, the ‘resistance of the conductor, and 
the loss of power sustained in effecting the double conversion. 
This amount of loss seems considerable, and would be still greater 
if the conductor through which the power were transmitted were 
of great length and relatively greater resistance ; but on the other 
hand it must be remembered that the power of a natural motor is 
obtained without expenditure of coal, and that a small caloric 
motor which the electric motor is intended to supplant is incon- 
venient and very extravagant in fuel. The electric motor pre- 
sents, moreover, this great advantage, that it requires hardly any 


installation, and would be available at any time by merely closing } 


the electric circuit without incurring the risk and inconvenience 
inseparable from steam and gas engines. 

Without considering at present the utilisation of natural forces, 
let us take the case of simply distributing the power of a steam 
engine of say 100-horse power to twenty stations, within a circle 
of a mile diameter, for the production of both light and power. 
The power of 100 horses can_ be produced with an expenditure 
of 250 Ib. of coal per hour, Ls a“ engine is constructed upon 


economical principles, or if ) = 1-25 Ib. per station. In the 
case of the current being utilived for the production of light 2°3 x 
1200 = 2760, or say 2000-candle power, are producible at the 
station, whereas if. power is desired 2°3 horse-power may be 
obtained, in both cases with'the expenditure of 12°5 Ib. of coal, 
representing 1d. an hour for cost of fuel, taken at 15s. a ton. The 
size of the conductor necessary to convey the effect produced at 
each station need not exceed half an inch in external diameter, 
and its cost of establishment and maintenance would be small as 
compared with that of gas or water pipes for the conveyance of 
the same amount of power. 

Electricity, which in the days of Franklin, Galvani, Volta, 
and Le Sage, was regarded as an ingenious plaything for specu- 
lative minds, and did not advance materially from that 
~ omg in the time of Oersted and Ampere, of Gauss and 

Weber, and not indeed until the noonday of. our immortal 
Faraday has, in our own times, grown to be the swift messenger 
by which our thoughts can be flashed either overland or 
through the depths of the sea, circumscribed only by terrestrial 
limits. It is known to be capable of transmitting, not only 
language expressed ijn conventional cypher, but fac simile copies of 
drawings and handwriting, and, at the present day, even the 
sounds of our voices, and of resuscitating the same from mecha- 
nical records long after the speaker has passed away. In the arts 
it plays already an important part through the creation by Jacobi 
of the galvano- plastic process, and in further extension of the 
same principle it is rapidly becoming an important agent in the 
carrying out of metallurgical processes upon a large scale. It 
has now appeared as the formidable rival of gas and oil for the 
production of light, and, unlike those inferior agents, it asserts 
its higher nature in rivaling solar light for the production of 
photographic images ; and, finally, it enters the ranks as a rival 
of the steam engine for the transmission and utilisation of 
mechanical power. Who could doubt, under these circumstances, 













that there remains an ample field for the exercise of the ingenuity 
and enterprise of the members of that Society I have just had 
the honour of addressing ? 
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. An improved Pockrer Arparatus for registering the number of 
revolutions performed by shafts of transmission prime movers or axles, 
Aman Sainte, Boulevard St. Denis, Paris 

. lmprovements in Luspricarors, John Dewrance and George Henry 

all, Great Dover-street, Borough, Surrey.—24th October, 1877. 

. Improvements in WrxpinG Gear and Sarery Apparatus for mines, 

arl Pieper, Dresden, Saxony.—A communication from Friedrich 
Koepe, Zeche, Hanover.—19th November, S77. 

4494. A method of Uriistxc the Heat of CEMENT Kitn Gases, Carl 
Pieper, Dresden, Saxony.—.A communication from Fritz Schott, Heidel- 
berg, Baden, and August Nagel and Reinhold Kaemp, Hamburg, Ger- 
many. 

4510. Lmprovements in apparatus and machinery used in BrewinG, Dts- 
TILLING, and other purposes, Andrew Barclay Walker, Gateacre inge, 
_Liverpool. 29th November, 18 

A new DARNING or Menpinc ArracnMent for sewing machines, 
Ww liam Harrison, Portland- street, Manchester.—30th November, 1877. 

4572. Improvements in Tourists’ GLassks, Frank Wirth, Frankfort-on-the- 
Ms aine, Germany.—A communication from Peter Pult, Fulda, Germany. 

Srd December, 1877. 

4594. An auprened Avromatic GAs Stove for heating irons, James Platt, 
St. Martin's-lane, London.—4th December, 877. 

4672. Improvements in the Purtrication and TREATMENT of SACCHARATE 
of Lute, and in the application of the products resulting therefrom, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Doctor Augustus Seyferth, Brunswick, Germany.—sth December, 
1877. 

4684. Improvements in the means and methods of Exrracrinc Pxros- 
PHORUS from IRON, STEEL, and other similar metals, Hermann Schulze- 
Berge and Julius Barnstorf, Oberhausen, Dusseldorf, Prussia. 

4694. An improved apparatus for Savino Lire at Sea, and which is also 
applicable for use as recreation and other purposes, Robert Henry 
Battersby, Lakefield, Crossakeel, Meath, Ireland.—1l0th December, 1877. 

4698. Improvements in machinery or apparatus for CLEANING and PoLisH- 
inc the Surraces of Knives or BLapes, which is also applicable for 
grinding the same, John Lacey Davies, Norwood, Surrey.—1l1th Decem- 
ber, USTT 

4745. Improvements in VALVes and VALVE Seats, applicable to what are 
commonly known as pulsometers, also to pumps and other like appara 
tus, John Eliot Hodgkin and Mathias Neuhaus, Queen Victoria-strect, 
London.—A commun: cation from Max Hecking, Dortmund, Germany. 
—Lith December, UT7. 

4790. iepuvenalas in Jacquarp Encryes for regulating the harness and 
warp ends, Isaac Thomis, Dudley-hill, and Joshua Crabtree and John 
Crabtree, Southgate, Bradford.—1l7th December, 1877. 

4806. Improvements in SeLr-acrinc or AvroMATIC STEAM LuBRICATORS, 
IMPERMEATORS, Or GREASERS, William Newbold Baines, Rotherham, 
Yorkshire.—A communication from Eberhard de Limon, Dusseldorf, 
Germany.— 18th December, 1877. 

4854. Improvements in the means of and apparatus for Hoistine and 
LOWERING YARDs or Garrs of STEAM or SAILING Vessets, William Smith 
Melville, Frederick-place, Mile End Old Town, Mid llesex. 2lst Deceim- 
ber, 1877. 

4924. Lmprovements in or appertaining to P1aNorortes, and the construc- 
tion thereof, George Oliver, Seymour-street, Liverpool. 

4925. Improvements in Cement Kins and Ovens, Robert Andrew Gib- 
bons, Northfleet, Kent. 

4926. lmprovements in Hor Arr Stoves, 
ampton-buildings, London. 

4927. Improvements in Nut Locks, William Agnew Pope, Cannon-street, 
i lon. - A communication from Joseph Jones, Chicago, Mlinois, 
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Caleb Wheeler Durham, South- 


4928. Improvements in apparatus for ConpENsING, WasHING, and Puriry- 
«nc Gas and other vapours, Thomas Nesham Kirkham, Abingdon-street, 
Westminster, David Hulett, High Holborn, London, Samuel Chandler, 
sen., and Samuel Chandler, jun., Newington Causeway, Surrey. 

4929. Improvements in apparatus for LypicaTinc the Numpers of Prr- 
sons and AsceRTAINING the AMouNTs Par by them in their Passacr to 
or from TRaM-caks and other vehicles or places, Henry Beuttell and 
George Beuttell, Loughborough-road, Surrey 

4930. Improvements in Pumps or apparatus for raising water and other 
liquids to any height by suction or by suction and compressed air, and 
with out the liquids passing through the pumps, Louis Legendre, Ken- 
nington, Surrey. 

4931. Improvements in apparatus for Arrixtnc Postacr and other 
Stamps to ENVELores and other articles, Peter Jensen, Chancery-lane, 
London.—A communication from Doctor Emil Jacobsen, Berlin, Ger- 
many. 

2. Improvements in and appertaining to machines for HuLurna or 
DECORTICATING CoTTON SeEDs and other Seeps, also grain, berries, and 
other like produce, Frederick John Cheesebrough, Water-street, Liver- 
pool.—A communicatio - from Joseph Collingbourne Vincent and David 
Kahnweiler, New York 

4933. Improvements in de ratus for Grvinc ALARM in Case of Fires or 
BurRGLARIES, Matthew Wilson, Leadenhall-strect, London. 

4934. Improvements in ELecrric TELEPHONY and in telephonic apparatus, 
Charles Weightman Harrison, South Kensington, London. 

4935. Improvements in the construction or formation of certain parts of 
Stream Bort and in machinery or apparatus to be used in the manu- 
facture of parts of steam boilers, Samson Fox, Leeds, Yorkshire.—20th 
December, US77. 

4936. Improvements in Bavance Pumps for raising or drawing water from 
deep mines and other purposes, E dwin Bourne, | Shifnal, Salop. 

4937. Lmprover Moro wwNES, Henry Simon, St. Peter’s- 
square, Manchester.—A commut on from Ferdinand Kindermann, 
Neustadt, Magdeburg, Germany. 

4938. Improvements in Betts and attachments for preventing sea-sick- 
ness, Herbert John Haddan, Strand, London.—A communication from 
John Commins, Charleston, U.S. 

4939. Improvements in means or apparatus employed in SHertine R AIL- 
way Trucks or WaGcons, George Agars, Walker, Dane’s-hill, Retford, 
Nottingham. 

4940. Improvements in the construction of Locomotive ENGINES 
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applic- 








able to Tramways, Joseph Theodore Dann, Stockwell Park-road, 
Surrey.—A communication from Charles Brown, Winterthur, Switzer- 
land. 


4941. Improvements in or appertaining to machines for MANUFACTURING 
OakuM, James Morg: > L Laverpool. Partly a communication from John 
M. Blake, New York, 

4942. An improvement in \ ERS or PanraLoons, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Moritz Krickl, 
New York, U.S. 

4943. Improvements in the manufacture of INcours, 
John Henry Johnson, Lincoln’s-inn-fields, London. 
from Bernard Charles Lauth, Pittsburg, U.S. 

4944. Improvements in the construction and manufacture of Wixpow- 
sasH Fasteners, David Barnett, New Wandsworth, and William John 
Earle Henley, Anerley, Surrey. 

4945. An improved Feep Water Apparatus for steam boilers, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Francis Asbury Pratt, Hartford, Connecticut, U.S. 

4946. Improvements in RaILway SIGNALLING Apparatus, John Cariss, 
Yorkshire 

4047. Improvements in apparatus or mechanism for STEERING and Pro- 
PELLING Boats or VEssELS, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from William Wesley Shoe, Philadelphia, 


Siass, or Booms, 
A communication 
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4948. Improvements in Rats, and method of laying, Samuel 
Maryon-read, Charlton, Kent. 

4949. Improvements in Sewinc Macuines, Nahwin Salamon, Holborn 
Viaduct, London.—A communication from Laurent Pierre Manquet, 
Lyons, France.—3lst December, 1877. 

1. Improvements in ApsusTaBLE Hees for boots and shoes, 
Robert Lake, Southampton-buildings, London. 
Joseph Dalton and Gustave Simon, New York, 

2. Improvements in machinery for Openine, C LEANING, and ScuTcHING 
Corrox, Woo, and other fibrous materials, William Robert Lake, 
Southampton-buildings, L ondon.—A communication from Richard Kit- 
sun, Lowell, Mz assachustts, 

3. Improvements in Kyrrrixa M. Acutxes, William Robert Lake, South- 
ampton-buildings, London. — A communication from Charles James 
Appleton, St. Just-en-Chaussée, Oise, France. 

4. lmprovements in Textice Fasrics for waterproof purposes, Jonathan 
Knowles and Henry James Cooke, Bradford. 

6. Improvements in Rurr_e Burrons, Ferd Denckmann, Grosser Burstah, 
Hamburg. 

7. Improvements in processes for GLossinc, GuMMING, or COLOURING 
LaBELs, Printep Was. Parer, or other sheets of paper, William 
Morgan Brown, Southampton-buildings, London. -A communication 
from Charles C. Macbrair, Cincinatti, Ohio, U 

8. Improvements in VenHicLe Sprines and AXLES, Willian Morgan-Brown, 
Southampton-buildings, London. — A communication from Samuel 
Warwick Ludlow, Cincinnati, Ohio, U.S. 


Aldred, 


William 
cr communic ation from 

















9. Improvements in MecnanicaAL Mavr Kixns, John Albert Reinhold 
Hilderbrandt, Manchester.—A communication from Engelbert Hahn, 
Mitlheim-on-Rhine, Germany. 

10, Improvements in the application of Gas Morors to TraM-cars and 
other self-propelling vehicles, Matthew Hilton, Prestwich, and James 
and Samuel Johnson, Pendleton, Lancashire. 

11. Improvements in the method of and apparatus for Prerartina Woot 
and other fibrous materials, Daniel Smith, Keighley, Yorkshire, 

14. An improved Prore.ier, Albert Meylan, Aubervilliers, near Paris, 
France, 

15. Improved apparatus for Rutinc Parer and the like, parts of which 
apparatus are also applicable for separating sheets from a ye in order 
to feed them to printing, folding, embossing, and envelope-making, 
and similar machines, John Robert Bird and Charles George Roberton, 
Glasgow. 

16. Improvements in PorrasLe Gear for driving agricultural or other 
machinery, Michael Shillito, Altofts Hall, Normanton, Yorkshire. 

17. Improvements in apparatus for INpicatTinG the AcTION or SLIDE 
Vatves, George Low, Ipswich, Suffolk. 

18. An improved Monry Titi, Henry George Hill, High-street, Islington, 
London. 

19. laprovements in Serx~ninc and Twistine, and in apparatus connected 
therewith, John Bottomley, Snowden street, Bradford. 

20. Improvements in PortasLe Music SraNps and other similar stands, 

John Ward, Birmingham. 

21. Improvements in the construction of Rainway Brakes, 

Queen-street-place, London, 

22. Improvements in Prorecrors or Guarps for the reeds of clarionets 
and other such like musical instruments, Joseph Tyler, Regent's Park, 
London. 

23. Improvements in the manufacture of SotprerR Wire, Rippon or Rov, 
and in apparatus employed therein, Alexander Melville Clark, Chancery- 
lane, London.—A communication trom Hiland George Hulburd, Placer- 
Re El Dorado, California, U.S, 

Improvements in Suips’ Logs, Alexander Melville Clark, Chancery- 
"aie London.-—A communication from David Carroll, Spring Greck, 
Warren, Pennsylvania, U.S.—lst January, 187s. 

26. A new and improved Box or Recerracte to be applied te umbrellas, 
walking-sticks, parasols, whips, bicycle handles, and other 
articles, for holding or containing matches, fusees, pipe and cigs 
and such like useful purposes, Nathaniel Henry Holding, Gloucester- 
street, Camden Town, London. 

27. Improvements in the method of and machinery for Prerarina, 
DressinG, and SEPARATING the Frpre of Boumerta Nivea, commonly 
known as rheea, ramie, and China grass, applicable also to preparing 
and dressing other fibres, James Atherton, Water-street, Liverpool 

28. An improved ImpLement for extracting corks from bottles, Georg: 
Raphael Francis Sinibaldi, Leamington Park Villas, Acton, Middlesex. 

29. Improvements in SecurrnG Corks or Stoppers in Borries or othe 
vessels, Constantine Henderson, Cockspur-street, and Charles Hay 
Coghlan, Margaret-street, Cavendish-square, London. 

30, Lmprovements in the manufactuwie of MeraL Tunes, James McDougall, 
jun., Wednesbury, Staffordshire. 

$1. Improvements in apparatus for Wasminc Borries and other recep- 
tacles, William Thompson, Clare Hall, Raheny, Dublin. 

33. Improvements in machinery for Sawinc Stone, Alfred Vincent New- 
ten, Chancery-lane, London. A communication from William Radcliffe, 
New York, U.S. 

34. Improvements in REAPING MACcHINEs, 
and John Innocent and George Thomas Rutter, Spittlegate, Lincoln- 
shire.—Partly a communication from Richard Hornsby, Spitulegate. 

36. Improvements in Kertre Comrounps chiefly designed for use with or 
as a substitute for india-rublx William Robert Lake, Southampton- 
buildings, London.— A communication from Austin Goodyear Day, 
New York, U.S8.—2ad January, 1878. 

39. Improvements in Pire Joints for containing liquids, gases, and air, 
but mor. especially applicable to gas and water mains, Martin Benson, 
Southampton-buildings, London.— A communication from William 
Painter, Baltimore, U.S. 

40. Improvements in the manufacture of Carrentrrin’s Toots, CUTLERY, 
and similar articles, Charles Henry Halcomb, Limes, Sheffield. 

42. Improvements in the means of Exerrine and Teansmirtinc Power 
and Motion, William Morgan-Brown, Southampton-buildings, London. 

A communication from Robert Farley, jun., New York, 

44. A new or improved Game or Puzzie, Alfred Ledger, Lee, Kent 

45. Improvements in Looms for Weavinc, Christopher Catlow, Burnley, 
Lancashire. 

48. An improved Recerracce for Cigar Asn or other material, Boleslas 
Henry d’Avigdor, Queen Victoria-street, London.--3rd January, 1878. 
purposes,, Vaughan Waldron 
A communication from John Bailey 








Adolfo Cozza, 








James Hornsby, Grantham, 





52. Improvements in Trusses for surgical 


Jones, Hackins Hey, Liverpool 
Brown, Chicago, U.S. 

56. A new or improved FLuip CoMPREssOR, 
N.B. 

58. Improvements in ELectric TeLernones or apparatus for transmitting 
sounds, George Stephenson, Jesmond-road, Newcastle-on-Tyne. 

60. Improvements in Fivip Lxsecrors, Joseph Hall, Manchester. 

2. Improvements in the manufacture of Sie Nou Parrerns for the orna- 

Henry Edward Newton, Chan 

A communication from Thomas Samuel, Montreal, 


William Tweeddale, Glasgow, 


6 
menting of glass and other materials 
cery-lane, London. 
Canada. 

6. Improvements in and connected with Carriaces, Alexander Melville 

ane, London.—A communication from Emile Baudon- 
nat, Paris.—4/h January, 1878. 

70. Improvements in machinery and apparatus to be employed in Work- 
t1nG Hupes, Skins, and Learner, Charles Turner, Lenton, Nottingham- 
shire. 

74. Improvements in THreap Wixpers or in apparatus for filling spools, 
Samuel Carter, Oldham, and James Bradley, Lees, Lancashire. 

78. Improved Sreep or Stoprace Ixpicators, Henry James Barr, Apsley- 
toun, East Grinstead, Sussex.—odth January, 1878. 















Inventions Protected for Six Months on the Deposit of 

iComplete Specifications. 

162. Improvements in and relating to the Propuction of MAGNETO-ELEC- 
rkiciry, and the application of the same to telephonic or telegraphic 
purposes, and in apparatus therefor, William Robert Lake, South- 
ampton-bt ail Te Lage oe “A communication from James J, MeTighe, 
Pittsburgh, U.S.—12th Jan y, 1878. 

173. Improveme Site the process of ané apparatus for SureRHEATING 
SreaM, and making, heating, and iluminating gas, Bristow Hunt, Serle 
street, Lincoln’s-inn, London. \ communication from Thadeus 
Sobienski C. Lowe, Norristown, and George Spring Dwight, Mount 
Clair, New Jersey, U.S.—14th January, 1878. 

187. An improvement in Car AX Les, Nathaniel Jones, Syracuse, Onon- 
daga, New York, U.S.—15th January, 1878. 














Patents on which the Stamp Duty of £50 has been Paid. 
156. Cocks or Vatves, Samuel Henry Johnson, F.C.S8., Stratford.—lith 
January, 1875. 


164. Sarety Vatves, Thomas Gilmour, Bute, N.B,—15th J 

224. Sream Ewnotnes, Loftus, Perkins, Seaford-street, Gray’s-inn-road, 
London,.—20th January, 1875. 

298. UMBRELLAS and SunsHAves, James Willis, Sheffield. 
1875. 

362. VENTILATORS, John Hill and John Edwards Hey, Halifax, York.— 
30th Januar Hy 

166. Sewing Macurnes, William Reid, Glasgow.—15th January, 1875 

177. Unraprep Nuts for Screw Bouts, Benjamin Marsden, Manchester. 
16th January, 1875. 

188. STAVES for Casks, ——-. 
on-Trent.—18th Jauwuary, 1875, 

228. SEWING Macuines, EF agehe Moreau, San Francisco, U.S.- 
ary, 187 

71s. Asvern IAL LEATHER, &c 
London.—26th February, &875. 

196. Burrons or Srups, &c., Edwin Powk y 
buildings, London.—19th Junvary, 187. 

319. Suirs’ Loas, William Francis Reynok is, 
Docks.—27th January, 

341. Corru IGATED Wrovaur Iron PLATE s, Joseph Westwood and Robert 
Bailie, London-yard, Poplar.—29th Januury, e's i” 

187. Mountine, &c., GLOBE: Ss, Ellen Eliza Fitz, St. John, New Brunswick. 

18th January, 1875. 

218. FurNAcEs, Stanhope Perkins, Fairfield, and William Smellie, Gorton, 
Lancaster. 20th January, 187! 

240. WarmiInG BuiILprines, &c., John Howarth, Bradford. 
1875. 

201. Rar~way Sicnars, &c., John Brierley, Frederick Wade Bricrley, 
and Walter Wright Brierley, Kilburn, and Francis Samuel Reynolds, 
Edgware-road, London.—-19th January, 1875. 

254. Busk Fastentnas, &c., Robert Stokes and Robert Goff, Bow,.—22ad 
January, 1875. 


mnuary, 1875. 


26th January, 











Seater and Thomas Buxton, Burton- 






Qlst Janu- 





George Emanuel Block, Marylevone-road, 





Alexander, Southampton- 


Nightingale-lane, London 











21st January, 








Patents on which the Stamp Duty of £100 has been Paid. 

199. Brock Prixtine, Walton, Staines, Middlesex.—25th Janu- 
ary, 1871. 

134. Curttnc or Divyipinc Timber, John Jox Long, Glasgow.—19th Janu- 
ary, 1871. 

188. Die Composrrios for Animas, Gilbert Atkin Reid, Leith, N.B.--10h 
January, 1871. 


Frederick 

















Jan. 25, 1878. 
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124, ALARM and RecIsterING Apparatus, George Haseltine, Southampton- 
buildings, London.—18th January, 1871. 

158. SEPARATING Ones, &c., George Green, Aberystwith, Cardigan.—21st 
January, 187i. 

193, Ramway Gear, &c., Charles Ferdinand de Kierzkowski, ,West- 
minster.—25th January, 1871, 

352. Enarne Governors, Stillman Boyd Allen, Massachusets, U:S.—10ti 
February, 1871. 

148. Sewixe Macutnes, Henry Lomax and Joseph Lomax, Over Darwen. 
—20th Junuary, 1871. 

166. DisrripuTiING Gas, Charles Hunt, Nine Elms, Surrey.—23rd January, 
1871. 





Notices of Intention to Proceed with Patents, 

4842, Preventina Waste in Dovusiixe, &c., John Weir, Elderslie, and 
Robert Weir, Paisley, Renfrew, N.B. 

4847. Te.eruonic Apparatus, Charles Ambrose McEvoy, Bear-lane, 
Southwark, Surrey.—20th December, 1877. 

4882. Recistertne the Sreep, &c., of a RarLway Trarx, Leonard Randel 
Davies, Tower Royal, London.—A communication from Vincent 
Ferrero,—24th December, 1877. 

4902, Acrvatinc Brakes, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Albert Fred Gue and George 
Franklin Field.—27th December, 1877 

4914. Toots and Frirrines, 
December, 1877. 

87. Boxes, William Lloyd Wise, Chandos-chambers, Adelphi, London.— 
A communication from Henry Charles Stone.—2rd January, 1878. 

89 Typr-writinc Macuines, William Robert Lake, Southampton-build- 
ings, London.—A communication from George Washington Newton 
Yost.—7th January, 1878. 

3098. EmprorpertinG Macuinery, Joseph Lindley, Manchester. — 14th 
Auguat, 1877. 

3248. Fivrration, Ceasar Gerson, Hamburg, Germany.— 27th Auguat, 

1877. 

3301. ALLowrme the Escare of Arr and Water from Stream Pires, &c., 
Thomas Feather and Charles John Thurlow, Manchester.—30th August, 
1877. 

3377. Carbs used in Corron Macninery, Frank Wirth, Frankfort-on-the- 

Maine, Germany.—-A communication from Egidi Moog.—Sth September, 

1877 











Julius Hall, Chancery-lane, London. — 28th 





‘. 
3427. Wasnina, &c., Yarns, John Collins, Glasgow, N.B,—11th September, 





77. 

8451. PLarrinc Faprics, Barkly Charles Wilson, London, 

$452. Macuine for Strrcnina Books, &c., Edward Thomas Hughes, Chan 
cery-lane, London,—A communication from Carl Theine. 

. Currer Guipes, Arthur Orrah, Huddersfield, Yorkshire.—13th Sep- 

tember, 1877. 

8458, SkeLETON Tarcets, George Clark, jun., Little Tower-street, London. 

A communication from Thomas Bacon. 

$460, Composrrion for Coatinc Supstances in Liev of SLATE for BuILpInG 
Purposes, John Alderton Ditch, Hastings, Sussex. 

3464. Typr-writinc Macuine, Evan Griffiths, Neyland, Pembroke. 

3465 Oven Fireptaces for Heatixc by Rapiatrion, Henry Percy Holt, 
Royal Insurance-buildings, Leeds. 

3466, Carps for CarpIna Finres, Simon Kellett, Liversedge, Yorkshire. 

3468. Dritis used in AcricuLtuRE, James Stanley Kipping, Manchester. 

3469. Generatine, &c., Evectriciry, Isaac Louis Pulvermacher, Regent- 
street, London.—l4th September, 1877. 

8474. Casks, &c., Charles Maher, Liverpool. 

3475. Removine the Pret or Skry of Porators, Carl Dressler, Schierstein- 
on-the-Rhine, Hesse-Nassau, Germany. 

8482. Recorpixne the Numper of Passencrers Usinc Veuicies and the 
Fares Parp Tuerreror, George Hartley and James Greenhough, Brad- 
ford. 

3485. Power Looms, Henri Conradi, Lower James-street, Golden-square, 
London.— A communication from Herrmann Koettyen. 

3486. Furnaces, Robert Stirling Newall, Ferndene, Gateshead-upon-Tyne. 

Lith September, 18 

3404. Tasers LLLumisatep and Ornerwise, William Matthews, Birming- 
ham.—17th September, 1877. 

3505. Foo ALARMs, Henry Gardner, Flect-street, London.—A communica- 
tion from George Sweanor,—18th September, 1877. 

3516. Dirrvsinc and Inwauinc Apparatus, Charles Benjamin Robson, 
Bolsover-street, Portland-place, St. Marylebone. 

3522. Hoops for Secuninc Baces and Casks, Edward Hale Wigan.—19th 
September, 1877. 

8533. Core Barres, Charles Denton Abel, Southampton-buildings, Lon- 
don.-—A communication from William Henry Knight and George Bisset, 
jun, 

2544. Bours for Fisu-piates of Raitways, John Edward Rogers, Smeth- 
wick, Staffordshire.—20th September, 1877. 

3548. Domestic Brewrna Apraratus, Job Brecknell, Hill-street, Peck- 
ham, Surrey.--2let Septewber, 1877. 

2573, CLEANING, &c., Faprics or GARMENTs, Fernand Dehaitre, Boulevard 

‘aint Denis, Paris. 

3577. Beuts for Transmittinc Power, Frank Wirth, Frankfort-on-the 
Maine, Germany.— A communication from Pickhardt and Sturmberg. 
lad September, 1877. 

3584. Horsesnors, Heinrich Plate, Hamburg.—-24th September, 1877. 

3500. Exvetores or Wraprers, Thomas Lapish, Trippet, and George Har- 
rison, Arthur's-grove, Leicester-street, Beverley-road, Hull.—25th Sep- 
tember, 1877. 

3610. Avromatic Expansion Apparatus, John Lloyd, Priors Lee Hall, 
Shifnal. 

3613. Pessantes, William Robert Lake, Southampton-buildings, London. 

A communication from William Harvey Wilson Campbell.—26th Sep- 
tember, 1877. 

3619. Bours and Nuts, Alfred Parry, Barrow-in-Furness, Lancashire.—27th 
September, 1877. 

3714. Sprinc Sappie Bars, Henry Fitzroy Francis Somerset, Badminton. 

ith October, 1877. 

3740. Rexpertmnc Marcues Iupervious to Damp, Richard Healy, Balbrig- 
gan, Ireland.— 9th October, 1877. 

3781. Parasors, Frederic Barrett, Camberwell, Suney. 
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ns Cottectinc Tar.es for Printers’ Use, William Thomas Howe, 
Shacklewell, Middlesex.—151h Octoher, 1877. 

4104. Heatine Perp Water of Steam Borers, Ernest de Pass, Fleet-cham- 
bers, Fleet-strect, London.—A communication from Ernst Kérting.— 
5th November, 1877. 

4149. SePaRATING or Sprittinc Warp Yarn, Andrew Mungall, Glasgow.— 
Tth November, 1877. 

4382. Reversip_e Seats, Robert Harrison, Mount Pleasant, Deptford, 
Sunderland.—2l«t November, 1877. 

4438. Soies for Boors and SHogs, James Quin, Leyland, Lancashire.—26th 
November, 1877. 

4458. CLeanine Trix, &e., Rees Taylor, Llantrissant, Glamorganshire.— 
26th November, 1877. 

4497. Iron, STEEL, or other Surps, James Humphrys, Barrow-in-Furness, 
Lancashire. 

4500. Execrric Prirs, Gustave Adolphe Schoth, Euston-road, London.— 

20th November, 1877. 

526. Sewina Macuixes, William Harrison, Manchester.—30th 

1877. 
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ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
‘er Majesty's Commissioners of Patents. 
1950. Ventitatina Hats, Caps, &c., 7. Atkins.—Dated 18th May, 1877 
6 


This’ consists in the application of discs or diaphragms made of any 
elastic material and fo: valves, flaps or tubes, capable of setting air 


October, | 





or vapour in motion, by a slight movement of the head. The diaphragms 
are formed by a tool with a series of steel rings or other cutters or tools, 
the tools being so formed that the elastic material may be perforated in 
any required form, the parts not being cut through forming elastic links 
or connections. The centre part retains a button, which acts as a pen- 
dulum, the oscillation of which will cause the valves or passages to be 
opened or shut. The lining of the hat or cap is perforated by similar 
tools to those used for the ventilator, and « second perforated crown may 
be attached to the lining by any suitable contrivance, by which the said 
crown may be attached or detached at will. 

19°78. CLraners ror Compinc Macuixes, A, Browne.—Dated 19th May, 

1877.—{A communication.) 8d. 

A set of cleaners fitted with knives or pins corresponding to the pins 
on the combs, work in a slotted guide arranged on the slides of the square 
motion. These cleaners are united together by a bar or by links, so as to 
keep them the pr yper distance apart. Cams attached to the shaft of the 
square motion by the aid of connecting rods work the cleaners so as to 
clean each comb without damaging the points of the combs, the cleaners 
being arranged to work in the space left between the rows of pins. 
1980. MouLpinG anp Dryine Bricks, Tives, &c., W. C. S. Percy and F. 

H, Oclee,—Dated 19th May, \877.—{ Not proceeded with.) 2d. 

The pug mill consists of a perforated cylinder, in which a hollow shaft 
revolves. This shaft is furnished with knives, through which a current 
of steam is passed. When the bricks are subjected to pressure before being 
dried, they are placed in moulds, and pistons actuated by cranks are 
forced into them. The drying consists of causing a current of air through 
the chamber, through which the bricks are conveyed on rollers. 


1981. Breecu-LoaDING Fire-arMs, J. Adsett.—Dated 19th May, 1877. 6d. 
A hinged lever beneath the guard is furnished with a lifter, which, being 

palled downwards with the lever, brings the gun to cock at the same 

time the gun is opened to receive the charge. A bolt acting upon the 

arms of the sears is employed to secure the lock when at full cock, and is 

worked by the thumb. 

1982. DerecatTinc axp Droporisinc SewaGe, J. Fenton.—Dated 19th May, 

1877.—{Not proceeded with.) 2d. 

This consists in causing the sewage to flow into a well, inside which is 
a filter mw of coke, charcoal, or other material. The filter rests on 
a perforated floor and is cmnperied by iron beams. The sewage enters the 
well beneath the filter, and as the well becomes full the water passes 
through the filter and runs off, the residue remaining at the bottom of 
the well. 

1983. Looms ror Weavine, J. Bywater.—Dated 19th May, 1877.—{ Not pro- 
creded with.) 2d. 

This relates to apparatus for obtaining a rising and falling shed in 
looms, wherein harness or jacquard mechanism is employed for operating 
the healds. The needle-board is mounted in slides similarly to the grate, 
and the two are connected by a rack and pinion, so that at every move- 
ment of the grate the needle board will move in the opposite direction. 
The jacquard is worked by a crank from the loom shaft ; but by forming 
a joint or elbow on the connecting rod near the crank a ‘ dwell” is 
obtained, and the open shed sustained rather longer than usual. 

1984. are Banps, W. R. Lake.—Dated 19th May, 1877.—(A communi- 
cation.) 6d. 

A series of small spiral springs are placed parallel to each other a certain 
distance apart. Tapes or cords are run through the springs and attached 
to the fastening of the band at either end. The lateral compression of 
the springs, caused by pulling the ends of the band, gives the nevessary 
elasticity. 

1987. Looms, A. Burns.—Dated 21st May, 1877. 6d. 

This consists in causing the warp beam to be firmly gripped when the 
beating-up action of the lay takes place, thereby preventing the yielding 
of the warp beam by the blow of the lay. To the warp beam is applied a 
brake strap, or the equivalent thereof, which is operated by a lever 
actuated by an excentric, or tappets, or other suitable mechanical appli- 
ance worked from any revolving part of the loom. The excentric or 
tappet operates on the lever and tightens the brake or strap shortly 
before the blow of the lay takes glam, and relieves the warp beam from 
being braked shortly after the blow. 

1988. Tramways Anp Raitways, W. E. Gedge. 
(A communication.) —(Not proceeded with.) 4¢ 

An ordinary single-headed flange ‘rail, with a groove in the head, is 
fixed in chairs having the form of a box girder or an H-girder laid upon 
its side. 

1989. Ser-propeLtinc Horse, W. E. Gedge.—Dated 21st May, 1877.—(A 
communication.) Sd. 

This consists of a child’s horse, which is mounted upon a Y-shaped 
frame. This frame is supported by two driving wheels at the rear, and a 
swivelled part which carries one or two guiding wheels. The driving 
wheels are mounted upon a transverse shaft, which is seated in bearings 
upon the under side of the frame, and screwed therein by the ends of 
metal arms curved upward. The extremities of these arms are provided 
with eyes through which passes a rod, which latter sustains and forms a 

xivot for two arms, upon which the hind feet of the horse are bolted. 
‘hese arms rest upon a transverse bar, the ends of which slide on vertical 
rods, and are supported by spiral springs. Upon the ends of the axle two 
discs are secured, and by the sides of the discs are two loose clutch blocks 
to give them a rotary motion, these clutch-blocks being given a vibratory 
motion by bolting to their sides arms, and connecting the latter by links 
to the beams upon which the horse is mounted. Two long arms act as 
foot rests; upon one side of the frame is attached a brake which acts 
upon one of the driving wheels. To steer the velocipede a small pulley 
is provided on the swivel post, and to which is secured a cord, which is 
passed backward from opposite sides of the pulley and crossed and carried 
round two loose pulleys on the rear shaft, and thence through the horse, 
around two pulleys in the head to a small pulley secured on the bit, 
which is pivotted in the mouth, and to which bit the reins are attached. 


1990. Lames, W.R. Loke.— Dated 2at May, 1877.—(A communication.) 
6d. 

This consists in placing a safety valve in the collar of lamps burning 
explosive oils. The collar may be fixed in any suitable manner to the 
neck of the oil chamber, or may be made detachable. The valve consists 
of a piece of sheet metal, soldered, brazed, or pinned by one end to the 
collar, and either lies flat upon its surface, or is placed in a countersunk 
recess of suitable shape and depth to receive it. 

1991. Pranorortes, C. Pieper.—Dated 2st May, 1877.—(A communication.) 
6d, 

The key on being touched causes the hammer to strike the ordinary 
strings in the usual manner. A second pair of strings is placed over ecac 
group of ordinary strings, and the further end of the note causes a lever 
and rod to let fall a hammer, which strikes the second set of wires simul- 
taneously with the hammer striking the ordinary wires. 

1992. PcLieys, C. Toope.—Dated 22nd May, 1877. 4d. 

Paper is wetted with a solution of borax, and fixed with a strong 
cement to the face of the pulley to increase the frictional adhesion of 
the belt. 

1998. Trimmine Bevel AND OTHER GEARING, J. Sinith and J. Course.— 
Dated 22nd May, 1877. 6d. 

A main standard or bearing bracket is fitted with a stud carrying a 
radial bracket, which is free to turn horizontally upon it. One end of a 
slide arm is attached to the radial bracket, upon which it has an upward 
and downward movement. A sliding rest carrying the tool or cutter, and 
working upon the arm, is attached to one end of a connecting rod, the 
other end of which is connected to a slotted link centred upon the main 
standard. The outer end of the slide arm is furnished with a friction 
roller, supported by a bracket, to which cam plates of the shape of the 
teeth to be trimmed are attached. 


1994. Finisinc Woven Fasrics, W. W. Urquhart and J. Lindsay.— 
Dated 22nd May, 1877. 

In order to put a glazing on woven fabrics, they are passed over heated 
rollers and heated concave hollow boxes, which are stationary. A revers- 
ing motion is obtained by an externally toothed wheel, and an internally 
toothed wheel gearing with pinions turning freely on a parallel shaft and 
thrown in and out of gear by a clutch. 

1995. Fearuer Fasrics, F. Bardia. 4d. 

The flossy fibres of feathers are interwoven and twisted by threads to 
erm a chenille. _The chenille is employed as the weft thread, and passed 
hrough the warp of any material to make a feather fabric. 

1996. Propucine anp Divipinc Exectric Licut, P. Jablochkofi.—Dated 
22nd May, 1877. bd. 

A number of induction coils (for as many lamps) are connected in an 
electric circuit, and the terminals of the oyter coil of each are brought 
to the opposite sides of a slab of refractory material, as kaolin, held by a 
vice (each lamp having such a slab). In putting the lamp into action, 
the induced current is caused to pass first through a kind of conducting 
match placed on the surface’ of the slab; thus the incandescence of the 


Dated Wat May, 1877.— 


6d. 


| kaolin particles is established. 


1997. ne Fue, 4. Carv,--Dated 22nd May, 1877.—(Not proceeded 
with.) 2d. 
Dry peat is impregnated with a highly imflammable material and 
moulded into blocks. 
1999. Naiuine Boots anv SHoks, W. Morgan-Brown.—Dated 22nd Muy, 
1877.—(4 communication.) 8d. 
A rotating carrier transfers the nails singly inte a nail receiver, fitted 
with jaws to hold the nail in position. he nail driver in descending 
opens the jaws and knocks the nail a certain distance into the sole, 
when the under support being removed, the, driver pushes the partially 
driven tack clear of the nail tube, and the sole is then advanced for the 
next tack, the support coming again into position before the driver 





descends. The sole is then placed upon the upper and the nails driven 

right home, the ends being clinched upon the iron last. 

2000. Sewinc Macuines, H. H. Murdoch.—Dated 22nd May, 1877.—(A 
communication.) 6d. 

A set of needles are employed for mak‘ng a number of parallel rows of 
stitches, each needle having an annular presser foot, which is lifted off 
the work during the formation Of each stitch. The frame holding the 
needles has an up-and-down movement in slides, given by a rock shaft 
worked by a crank and connecting rod. The material to be quilted is fed 
from the cloth plate to the needles by conical or cylindrical rollers. The 
sewing mechanism has a laterally reciprocating motion given to it, which 
is regulated by a pattern wheel placed upon the frame so as to produce 
the requisite design or quilting lines. 
2001. PostaGe AND REVENUE STAMps, 

1877.—{A communication.) - (Not proceeded with.) 2d. 

This consists in a means of preventing the washing or cleaning of 
stamps after cancellation. The printed surface is composed of two or 
more different matcrials, one of which is without colour, absorbing water 
only to such an extent that it will stand nearly as much rubbing to 
remove the printing ink above it as would be required to remove the 
cancelling ink, which may reach the paper through interstices between 
the lines of the printing ink, which forms the stamp, and the first 
material, the other kind being the ordinary printing ink. The first is 
printed in lines, dots, or any design, and after the postage or other stamp 
or design is printed in ordinary printing ink. When an attempt is made 
to remove the cancelling ink by washing, the first material will dissolve, 
allowing the portions printed in printing ink, overlaying it, to be washed 
out. The soluble material may be made of gum arabic, starch, gelatine, 
dextrine, or other suitable material. 

2002. Lusricatinc Apparatus, W. R. Lake.—Dated 22nd Mey, 1877.—(A 
communication.) 6d. . 

This consists in employing the centrifugal force of wheels or pulleys to 
drive the lubricating matter to the centre of such wheel or pulley. It is 
designed chiefly for ‘‘loose” wheels or pulleys. A grease cup is secured 
to the boss of the wheel or pulley ; inside the cup is a tube which is a 
continuation of the stem of the cup, which has a hole leading to the 
shaft or axle. Inside the cup isa flat circular weight with a hole, through 
which the tube passes. As the weight moves freely in the cup, the 
centrifugal force tends to force it to the outer portion. The space 
between the outer end and the weight being filled with lubricating 
matter, the weight will exert a pressure upon such lubricating matter, 
and thus force it through the tube to the shaft or axle. 

2003. OrNAMENTING CurNna, Gass, &., A. M. Clark.—Dated 22nd Mey, 
1877.—(A communication.) 

A design is printed in oil on a layer of vitrifiable colour mixed with 
water, and is afterwards fixed by means of heat. 

2004. STEAM AND OTHER Boiters, &c., @. Sinclair.—Dated 23rd May, 
1877. 8d. 

This consists in placing a box inside the boiler, into which the feed- 
water is first led, and where it is heated before overflowing into the main 
boiler. In boilers for boiling rags, &c., steam raised in a separate boiler 
is employed, and is led down a vertical pipe placed inside a large vomiting 
pipe. A mouthpiece with an annular space is fixed to the bottom of the 
steam pipe, this space projecting up a short distance round the steam 
pipe, and terminating in an annular orifice. For the doors of low- 
pressure boilers, an angle section cast iron frame is rivetted round the 
opening, and the door is of cast iron with a groove which engages with a 
projecting edge on the frame. For high-pressure boilers, the frame is 
made of malleable iron. For stocking, a hopper is placed at the front of 
the boiler, having a vertical sliding door connected with a counter- 
weighted lever. At the bottom of the hopper is a pusher attached toa 
connecting-rod. The fire-bars are attached in sets of two or three to 
forked connecting-rods, and are made to slide ; the forks are fixed ona 
crank shaft driven by tooth wheels, by means of a pin which serves also 
to give the motion to the connecting-rod_of the pusher, which is made 
with a slot. 

2005. Removinc or Destroyinc TorPEpoes, €. Sholl.—Dated 23rd May, 
1877. 6d. 

This consists in employing a double mortar, or two mortars on one 
base, fixed on the deck of a swift vessel. The shots to be fired are 
attached to a wire rope armed with grapnels. Two strong tow lines are 
also attached to the shots. When the shots have reached the bottom of 
the water they are drawn towards the ship by any suitable means, thus 
bringing any object grappled or secured to the surface. For securing loco- 
motive torpedoes a wire net is attached to the shots. It is also employed 
for working a rocket apparatus, ropes or lines being discharged from the 
mortars over or upon the rigging of the ship in distress. 

2006. Steam Tramway Cars, &c., 4. N. Porteous and G.C. Bruce.—Dated 
23rd May, 1877. 8d. 

The front part of the car contains the boiler, and the hinder portion is 
the passenger compartment, an air space separating the two. The car 
is mounted on six wheels, the foremost four of which are connected with 
the engines and form a bogie. When necessary to run the car off the lines, 
the bogic wheels are run on to an iron chain belt, one side of which fit the 
wheels, and the other is covered with a soft material such as india-rubber 
or leather, the two wheels on cach side being enclosed by the same belt. 
The boiler is of the locomotive type, and the fire-box is of a conical form; 
the narrow or upper end leads in a circular combustion chamber, the one 
end of which is formed by the tube plate, and the other by a perforated 
fire-brick. The engines consist of four single-action engines, with two 
pistons, connected to the front wheels, and two to the back wheels of 
the bogie, the wheels being coupled with side rods. The valve casing 
forms the centre of the bogie, on which the car is turned. The slide 
valve is made to revolve, and carries with it an expansion valve, one side 
of which is cast with a D-shaped port for the exhaust, and the other is 
fitted with ordinary steam ports. The exhaust steam and products of 
combustion are mixed with atmospheric air, and are allowed to escape. 
2007. FasTeNERS FoR Stays AND Corsets, 4. J. Heys.—Dated 23rd May, 

1877.—{Not proceeded with.) 2d. 

This consists in employing elastic metal plates bent to the required 
shape, and upon each end of one of the plates is a socket constructed to 
receive the respective ends of the other plate. When the stay or corset 
has been adjusted, it is secured by placing either end of the second plate 
into its corresponding socket, and slightly bending such plate until the 
reverse end enters the other socket. 

2008. Vermin Traps, F. E. E. Hooper.—Dated 231d May, 1877.—( Not pro- 
ceeded with.) 2d. 

This relates to vermin traps wherein two jaws held apart by a catch or 
detent are caused to spring or collapse by the pressure of an animal on a 
bait plate. The bait plate is mounted on the middle bar that forms the 
base of the trap, so that its movement is in the longitudinal plane. Two 
springs are sometimes employed and arranged to act on two folding 
flaps, which—when the trap is set—lie level with its base, but when the 
springs are discharged, rise up and fold over towards one another, thereby 
crushing the animal between them. For suddenly killing and retaining 
the animal, a box cage is provided at the rear of the trap, having an 
opening, through which the trap can be drawn by a weight or spring ; at 
the same time the animal may receive a blow therefrom, which kills it 
or they may be submerged in water or asphixiated by gas produced by 
the discharge of a cartridge. When it is required to catch the animal 
alive, the jaws may be faced with soft material. 

2009. ADVERTISING EARTHENWARE AND Cutna, R. H. Cooke, L. C 
Alexander and H. B. Shevidan.—Dated 23rd May, 1877.— (Not proceeded 
with.) 2d. 

This consists in mixing with clays about 15 per cent. of china clay 
and when thoroughly amalgamated, working in with sufficient water 
about 1 per cent. of purified cotton wool, of kaolin, of the substance 
called soapstone, and about 2 per cent. of sifted starchy matter, sepa- 
rately or in combination. Patterns and designs are engraved and burned 
into the articles of ware. In burning in, for better fixing the colours, 
the following substances are mixed with those now ordinarily used for 
glazing: About 2 per cent. of jeweller’s borax and about 2 per cent. of 
white of egg, such proportions varying according to the nature of the 
article manufactured. 

2010. Pyevumatic Bevt Apparatus, 7’. C. Lewis.—Dated 23rd May, 1877. 
8d. 

This consists in employing a pneumatic machine or a machine using 
compressed air in order to produce sound in bells. The inventor uses an 
ordinary key board, each key operating on a valve or valves or slides 
admitting compressed air from a reservoir into a pneumatic bellows, 
which controls or operates a valve opening into a bellows which raises 
a lever, thereby operating upon the hammer and producing the sound 
required. 

2011. Spuints, F. J. Cheesbrough.—Dated 23rd May, 1877.—(A communica- 
tion.) 6d. 

This At in producing, and having ready for surgeon’s use, artificial 
fibrous splints of the necessary shape or form. The felted cloth of which 
the splints are made is first cut to the shape and size and then saturated 
with a solution of shellac and alcohol. It is then dried and perforated 
with pointed needles. The fabric is then put inte a bath of sulphuric 
acid and water. After being washed in clean water, itis immersed in 
boiling water to render it plastic, in which condition it is pressed or 
worked into the required shape by means of moulds. 

2012. Raprat Drittinc Macuines, W. Asquith.—Dated 23rd May, 1877. 
6d. 


W. R. Lake.—Dated 22nd Muay, 











2d, 


LL 
This consists in a means of moving and setting the radial arm by 
employing a shaft and worm, the shaft working in bearings attached to 
the slide carrying the drill spindle, and being provided with a hand wheel. 
The worm gears with a worm wheel on a horizontal shaft mounted above 
and carried by brackets connected with the radial arm and by the 
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traversing slide of the drill. On the inner end of this shaft is a bevel 
pinion wheel gearing with a bevel wheel fixed to the bearings of the 
slide carrying the radial arm. As the worm shaft is turned to the right 
or left, so will the bevel pinion upon the wheel, whereby the radial arm 
and drill are reduced ond set with facility and accuracy. To swing the 
ial arm clear of the work, the worm wheel is, by means of a hand 
lever, moved upon its shaft out of gear, and the radial arm may be swung 
round by hand. 
2018. Sream Encrxes anp Pistons, W. Rowan.—Dated 23rd May, 1877. 
6d. 

This consists in employing a large and a small steam cylinder, the 
pistons of which are fixed upon the same rod, the valves of each being 
also upon one rod. The steam enters the sma.l cylinder, and on leaving 
by the exhaust pipe is conducted by the steam. passages and valves upon 
the same rod to the larger cylinder, which is placed at the outer end of 
the small cylinder. In order to have two cylinders as close together as 
possible a screw thread is cut upon the edges of the glands, the glands 
gearing into a screw rack upon each side of the liner. Between the two 
packing rings upon the piston a spring ring of steel or other metal is 
placed, of the diameter of the cylinder. On cne side of this ringa 
number of projections are made, divided at equal distances round the 
ring. On the other side are the same number of poeetes, and placed 
central between the projections on the opposite side, therefore the pack- 
ing rings are held between the flange of piston head and the junk ring, 
with such pressure as may be required. 

2014. Fioats ror CARRYING PEeRsons ON THE SURFACE OF THE WATER, 
W. Yeldham.—Dated 23rd May, 18 (Not proceeded with.) 2d. 

Two floats are connected together at a considerable distance apart by 
two connecting rods or bars joined together like the bars of a parallel 
ruler. Each float is provided with hinged paddles, which as one float 
moves forward collapse, whilst those on the other open, and thus pre- 
senting their surface to the water, assist the propulsion. 

2015. Apparatus ror Ralstnc anp Scpportinc Lyvaips, C. Traprell.— 
Dated 23rd May, W877. 8d. 

This consists in making horizontal motion of the bed or other article of 
furniture with a flap of the width of the bed, working on hinges. Under- 
neath the flap, and on each side, is a toothed rack or quadrant, which is 
lifted or lowered by means of spur pinions gearing inte the quadrants. 
These pinions are carried by a spindle fitted into suitable bearings. Upon 
this spindle is a worm-wheel gearing into a screw, carried on a shaft 
— at any suitable angle to the pinion spindle. This shaft is turned 

xy a hand wheel or lever. 
2016. Coverrnc ror PREVENTING THE RapiaTion oF Heat, C. Toope.— 
Dated 23rd May, UTT. 4d. 

Woollen rag paper is wound tightly round a mandril of the diameter of 
the pipe to be covered. A trough of paste is then raised by a lever, 
immersing the paper on the mandril, and the paper then wound round 
to the desired thickness, each coil being united to the previous one by 
the paste. When dry, the paper is removed, and is cut longitudinally on 
one side, whilst a groove is cut on the internal surface of the opposite 
side, thus allowing the paper tube to open as on a hinge; after which it 
is closed round the article to be covered by pins. 








2017. Parer Tuses ror THE MANUFACTURE OF Matcu Boxes, &c., W. R. 
Lake.— Dated 2rd May, \ST77.{A communication.) 10d. 

A strip of paper or pasteboard is conducted by a guiding board to the 
scoring cutters, which consists of discs or wheels upon a shaft driven by 
suitable gearing from the main shaft. The strip then passes beneath the 
glue box, from which the bar is removed at regular intervals by a con- 
necting rod, thus causing a thin strip of glue to be deposited upon one 
edge of it. Wheels or folding guides are then brought to bear upon the 
pasteboard, thus folding it into a long tube, which passing under heavy 
rollers is securely glued. The flat tube is now made to assume its proper 
shape, and is conducted to the printing press. The tube is now cut into 
lengths by knives acting against a roller. 





2018. Furnaces ror THE MANUFACTURE OF IRON AND Sreex, 7. Gidlow 
and J. Abbott.— Dated 24th May, S77. Gd. 
The bottom of the furnace is supported on bearings, and receives an 
oscillating motion, which is communicated to the metal, obviating the 
aid of workmen; the flue to carry off the gases also oscillates. 


2019. Sewinc Macuines, 7. Low.—Dated 24th May, 1877. 6d. 

This consists in imparting to the feed a combined backward and forward 
motion, so that immediately after a stitch has been made forward, the 
feed moves backward toa less extent than the length of the forward 
stitch. In addition to the main shaft, a second shaft is supported and 
turns in bearings under the bed plate, receiving its motion from a wheel 
keyed on to it, gearing into a wheel on the main shaft. The second shaft 
turns at half the speed of the main shaft, and is furnished with two cams 
or wipers, which act upon two projections from two other shafts respec- 
tively. These shafts are provided with other projections, opposite the 
feed wheel, which projections are connected by links to the tails of the 
feed levers. 

2020. Traps ror Sewers axp Drarss, H. J. Haddan.—Dated 24th May, 
1877.—{A communication.) 6d. 

The trap consists of a chamber furnished with an eduction and induc- 
tion pipe extending downwards below the level of the standing water. 
The lower end of this pipe constitutes a valve seat. The valve stop is 
formed of any substance that will float in water and prevent gas passing 
through. It can be of any convenient shape to effect the purpose. 


2921. CaApstans, 7. Roberts.—Dated 24th May, 1877. 4d. 

The spindle of the capstan is fitted with an iron collar grooved on its 
upper surface, in which a number of metal balls are placed. A washer is 
attached to the wheel, with a groove on its under surface to fit over the 
balls in the collar, thus reducing the friction during the rotation of the 
capstan. Antifriction rollers are placed between the boss of the wheel 
and the spindle. 

2022. Locks ror Doors, J. Hawkins.—Dated 24th May, 1877. 8d. 

The sliding catch is fixed to the handle in the ordinary way, being kept 
in position by aspring. The catch is then continued to the other side of the 
handle to the locking department. The lock is secured by a key turning 
a revolving drum until the solid part rests against the sliding catch, 
thereby preventing the bolt being turned back by the handle. 


2023. Macurvery ror Cuttivatinc Lanp, C. H. Plowright and W. S. 
Reynolds.—Dated 24th May, 1877. 6d. 

This machine is for digging or breaking up the land, laying on the to; 
the twitch roots, breaking the clods, reducing the land to a fine mould, 
and making a good bed for the seeds. A revolving roller is fitted with 
diggers for breaking the land, and is driven by suitable gearing from the 
axle of the wheels on which the implement is drawn. A similar roller is 
arranged behind the former, and the tires or diggers pass through a grate 
or comb at each revolution, thus keeping them clean. The whole can be 
fixed at any height by the aid of a lever with suitable tackle. 


2024. Batu Vatves, J. J. Day.—Dated 24th May, 1877. 2d. 

A cam is formed on the end of a curved lever (fitted with an ordinary 
ball float), on which a stud or pin is formed. The valve is made with a 
boss on each side of the nozzle to carry the stud on the side of the cam, 
the boss being screwed inside to receive a milled edged sciew to meet the 
socket or pin and form a bearing for the other side of the lever. 

2025. Tierinc Bituiarp Cues, John Roberts, jun.—Dated 24th May, 1877. 
{Not proceeded with.) 2d. 

The cue is inserted between spring jaws, and is secured in its place by 
ascrew. The operation is effected by the blades of a graver radiating 
from a point on a spindle, and is kept up te its work by a helical spring. 
The blades can be removed for sharpening. The motion is given by 
mans of a handle or wheel at end of spindle. A perfectly true surface is 
thus made. 
2026. Fasten 

May, 18 

To the back of the disc is attached centrally a spiral wire, the apex of 
which is pointed and partially straight. The point is to be passed through 
the part of the dress, and with a circular movement becomes engaged. A 
reverse action releases the same. 

. Repucine MOLINA MippLinos, &c., To Fiour, R. Frost.—Dated 
24th May, \8i7. 6d. 

A metallic disc runner is grooved tangentially, and a stationary metal 
disc similarly faced, and having an eye like a top millstone, with studs 
upon its periphery which enter vertical grooves in the case, rests upon 
the runner, and by its weight crushes the semolina. Scrapers are 
attached to the runner to deliver the flour when ground. 
2029. Locks, J Morris.—Dated 24th May, 1877.—(Not proceeded with.) 

2d. 

The improvements consist in constructing the lock without rollers. A 
prop or connecting piece, called a reeler, is placed between the spring and 
the bolt. The reeler is attached at one end to the bolt, the other end 
being acted upon by the spring, and is held in position by a suitable notch 
in the spring. 

2030. Apuesive Stamps on LaBets, W. R. Lake.—Dated 24th May, 1877. 
—{A communication.) 6d. 

In order to prevent stamps being re-used the edges only are furnished 
with adhesive material, thus leaving the central portion of the stamp 
loose. A stamping or cutting instrument is then attached to the machine 
in which the stamps are defaced, and a part of the stamp cut out. 

2031. Rerixrvc Iron AnD STEEL, W. RK. Lake.—Dated 24th May, 1877.— 
(A communication.) Not proceeded with.) 2d. 

When the metal commences to boil, for each ton of metal in the charge, 
the following mixture is added :—Iodide of sodium, 400 grains ; bromide 
of sodium, 400 grains ; chloride of ammonia, 800 grains; sulphuret of 
antimony, 200 grains. 






‘Gs FoR Buttons, Stups, &c., L. Platnauer.—Dated 24th 
{Not proceeded with.) 2d. 









2082. Currie Meat AND Parine anp CurTtine Fruit anp VEGETABLES, 


W. R. Lake,—Dated 24th May, 1877.—(A communication.) 6d. 

The main standard carries a vertical arm to which a pinion is attached 
gearing with the cutter wheel and having a fork to carry the vegetable to 
be pared. This pinion causes a wheel at the top of the arm to revolve, 
and this in its turn imparts its motion, by means of a worm on its shaft, 
to a worm wheel connected by a lever to the cutting blade which is 

pressed against the vegetable by a spring. The cutting blade makes but 
half a revolution round the vegetable whilst the fork turns continuously, 
the cutting blade is then lifted over the fork and clear of the vegetable by 
means of one arm of the lever coming against a cam. When used asa 
cutter, the vertical arm is removed, and a fender placed in its eee so as 
to prevent the substance cut from tumbling off the table. The knives are 
attached to the central wheel, and the feed is obtained by a bracket slid- 
ing on a horizontal shaft parallel to the table, by means of which the 
substance to be cut is pushed forward to the knives, The whole 
machine is bolted to the table by means of a bracket hinged to the main 
standard. 

2034. WHEELBARROWS AND Trucks, C. Toope.—Dated 24th May, 1877.— 

(Not proceeded with.) 2d. 

The barrow is made entirely of steel except the hub of the wheel. The 
handles or shafts are made of channel steel, and the legs of half oval 
steel. The body is made of one piece of sheet steel with a bead round the 
rim. The wheel axle is stationary, and is braced to the forward ends of 
the shafts. Stay bars are used to strengthen the body and legs. 

2035. WasHING AND MIXING MACHINES AND CuuRNs, B. C. Revett and C. 
T. Powers.—Dated 25th May, 1877.—{ Not proceeded with.) 

Two segments of wheels gear with pinions placed one above the other 
on the shaft of the dasher, so as to cause the dasher to revolve first in one 
direction and then in the other, the segments of wheels always turning 
in the same direction. 

2036. Drepaine Apparatus, J. A. Berly. 
communication.)—{( Not proceeded with.) 4d. 

A pipe running the whole length of the receiving vessel is furnished 
with openings closed when the vessel is full. A current of water is then 
forced through, carrying the stuff which will not choke the pipe through 
the openings. 

2037. Titiine Lanps, 7. Perkins. —Dated 25th May, 1877.—{Not proceeded 
with.) 2d. 

The implement consists of a framework of iron or other suitable sub- 
stance mounted on wheels. On the axleure attached levers, having upon 
them hoes or tilling tools, which are kept to their work by weights or 
springs ; the distance between each hoe is regulated by sliding collars. 
A guard is placed between the hoe and the plants to protect the young 
plants. 

2088. Grass Water Gavuces, R. Sonnenthal. 
communication.) Not proceeded with.) 2d. 

Two tubes are placed one within the other, leaving an annular space 
for air between them, so as to prevent them cracking. They are united 
together at each end, where they are twisted in a slightly helical form, to 
give them sufficient elasticity te compensate for the variation in length. 
2039. Locomotive Encres, R. Edivards.—Dated 25th May, 1877. 6d. 

Projecting pins are formed upon the travelling wheels, and corre- 
sponding recesses to receive these pins are made in the driving wheels 
which are fixed upon the same shaft, but eccentrically to the driving 
wheels. The recesses are made sufficiently large to allow the extreme 
play of the bearing springs. One or more pins will always bear against 
the recesses on account of their excentric position, no matter how much 
the relative vertical positions may vary owing to the yield of the bearing 
springs. The locomotive is turned by the travelling wheels being driven 
at differential speeds. 

2040. Ramway Brakes, L. P. V. Veron and E. Edeline.—Dated 25th May, 
1877. 6d. 

Placed horizontally under the tender is a powerful box or barrel spring 
having a toothed wheel at one end which works into a toothed wheel on 
the same shaft asa drum. Upon the drum is wound a cable, one end of 
which is attached to the spring, the other to an anchor or grappling iron. 
The anchor is held in support at the end of the tender, and is worked by 
a handle near the driver. The line of rails is provided with a number of 
cross bars. The anchor catching into these, the cable is slowly unwound, 
and the train brought to a stand. 

2041. Correctrinc anp ApsustinGc Compasses, F. Frasi and W. Goodsall. 
—Dated 25th May, 1877. 6d. 

This consists of clockwork regulated to latitude and time. On the 
clockwork an hour dial is provided. On the axis of the clock is fixed a 
frame carrying a pair of styles, or a set of mirrors, to show the line of a 
shadow cast by the sun, moon, or stars. 

2042. Apparatus ror Countinc NEEDLEs, Piss, &c., H. Aydon.—Dated 
25th May, 1877.—{ Not proceeded with.) 4d. 

The articles to be counted are placed in hoppers carried by a frame, 
which has a reciprocating motion, and which passes over a table com- 
posed of two metallic plates, one under the other. The upper plate is 
divided into a convenient number of spaces, having longitudinal grooves 
or slits perforated in each. The under plate is kept in position by means 
of springs, and has upon its upper surface a number of tongues or pro- 
jections, which fit into the slits upon the upper plate. Upon moving the 
frame backwards the delivery openings of the hoppers slide over the 
spaces containing the slits, and in doing so the hopper frame, which has 
a movable camb or projection at each end, brings such cambs in contact 
with studs fixed to the under plate, thereby depressing such plate, and 
with them the tongues. By these means only one needle or other article 
is allowed to be deposited from the hoppers into the slits. 


2043. Propvucine Devices AND DesicNns wy Woon, S. J. J. Kelly.—Dated 
25th May, 1877.—( Not proceeded with.) 2d. 

The wood is subjected to the action of steam in an air-tight vessel, so 
as to render it pliable to receive impressions from metallic dies. The 
designs or devices may be raised or sunk, and the work may be afterwards 
stained to represent any wood. 

. Rorary Stream Encryes, W. 
25th May, 1877. 6d. 

The cylinder is attached to the bed-plate, and is fitted with a smaller 
cylinder attached to the main shaft, with which it revolves, so that the 
bottom edge is in contact with the interior of the main cylinder. A 
groove in the smaller cylinder carries the piston, which in revolving 
slides in and out of the groove, always keeping in contact with the main 
cylinder. 

2045. Hypravtic Apparatus ror Sreerine, &c., A. Lafargue and C. 
Martin.—Dated 25th May, 1877. 6d. 

A suitable cylinder is fastened to the deck of the vessel, having a packed 
piston with a hollow piston rod, large enough to admit of the rudder head 
and also of a nut or crosshead containing friction rollers, which are made 
to rotate in a vertical plane by the motion of the piston into ao re 
ing inclined grooves of an external cylinder or nut, which is made fast to 
the rudder post, and thereby giving the required motion to the rudder. 
To obtain uniform pressure in the working cylinder, a constant pressure 
is employed from the accumulator to the under side of the — and 
feed and exhaust alternately above the piston by a two-way valve. 


2046. Rotter Buinp Furniture, C. de Quillfeldt.—Dated 25th May, 1877. 
—{Not proceeded with.) 2d. 

This relates, first, to spring roller blinds, and consists in a means of 
retaining the blind in any required position. Upon one end of the roller 
a rece: plate or hub is fixed, in the recesses of which two excentrically 
pivotted discs work freely. These discs are covered by a cap fixed to the 
stationary shaft of the blind roller, the cap baving an internal, nearly 
annular shoulder, upon which the periphery of the recessed plate bears. 
The shoulder is cut away so as to form a cam, recess, or brake, into 
which only the excentric discs may enter by turning on its pivot. The 
cam in the cap has a stop or shoulder at one end, but the other end passes 
into the annular shoulder of the cap. This can also be applied to blinds 
which are wound up by acord, in which case the pivotted discs are carried 
on the outer face of the cord pulley, and the end of the bracket in which 
the axis of the roller turns is made in a cap form to fit over the discs. 
2047. Cuprota Furnaces, J. C. Scott.—Dated 25th May, 1877.—(Not pro- 

ceeded with.) 2d. 

The bottom of the cupola is formed as an arch, which is continued 
downward to form a chamber underneath, being supported on a pillar u 
to the crown of the arch ; the arch is vece | with perforations, vod § 
which the molten metal passes into the chamber. 

2048. Castors, W. A. Geering.—Dated 25th May, 1877.—(Not proceeded 
with.) 2d. 

From the centre of a socket to be attached to the leg of the furniture 
descends a pin, which passes through a horizontal spindle, and is secured 
underneath. On each end of the spindle isa roller. The underside of 
the socket bears continually on the rollers. 

2049. Spiitrinc Skins anv Leatuer, J. A. Safford.—Dated 25th May, 
877. 6d. 

The leather is fed into the machine in a horizontal position, and passing 
round a gauge roll in front of the knife, is presented to the action of the 
knife while moving in a downward direction in a vertical plane. A 
pressure roller is placed behind the knife, and is forced towards it by 
springs, in order to adapt itself to the varying thicknesses of the leather. 
The table is made movable and is actuated by a treadle in order to place 
the leather beneath the gauge roll. 

2050. Grinpinc Wueat, &c., J. Smith, W. B. Dell, and I. F. Stewart.— 
Dated 25th May, 1877. 6d. 

This invention consists in giving the rollers, in addition to their 
rotary motion, a transverse or endwise motion. is is communicated 
by cams or excentrics on a longitudinal shaft, working in connection 
with a double collar on the shaft of one of the rollers. 
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2061. ‘ear aed or MeTaLiic Surraces, G. Bower.—Dated 26th May, 
877. 4d. 

The metal is heated to a red heat in a closed chamber furnished with 
inlet and exit pipes, through which a current of heated air or oxygen is 
passed over the metal, which becoming oxidised on the surface, forms a 
protective film or covering. 

2052. Furvirure Pouisn, J. R. Carruthers.—Dated 26th May, 877. 4d. 

The polish consists of a mixture of yellow wax, camphor, turpentine, 
Castile soap, soft soap and water. 

2053. Hevtmers, Hars, &c., C. Vero and J. Evevitt.—Dated 26th May, 
1877. 4d. 

Coatings, of india-rubber are placed over the body of the hat; thin 
sheets of cork cut to the required form are then added, which receive 
another coating of india-rubber. An outer cover of felt coated with 
india-ubber solution is then strained over the body and the whole 
stoved and dried. 

2054. Rock Driis, &c., P. J. Le Gros.—Dated 26th May, 1877.—(Not 
proceeded with.) 2d. 

A double-ended lever, actuated by the piston, works the valve motion ; 
the lever being brought to its Shesesodione position by springs acting 
upon cams upon the lever shaft. A cam placed upon the end of the 
ri shaft works a series of levers or cranks, so as to actuate a feeding 
device. 

2055. Va.ves, &c., ron Recutatine THe Suppty or Water, J. Gordon. 
th May, 1877.4 Not proceeded with.) 2d. 

A float valve is attached toa lever working in guides upon a cover 
fixed to the valve box. The joint between the cover and the box is fitted 
with a flexible diaphragm fitted to the spindle, upon the inner part of 
which the closing detail is formed with a washer to close upon a seat 
formed in the valve box. 

. Lavatories, Barus, Cisrerns, WaTER-cLOsETs, &c., J. Shanks.— 
Dated 26th May, 1877. 10d. 

The basin and a a lavatory are made in one piece, thus reducing 
the joints. The holes for the discharge are made up the back, and com- 
municate with a discharge pipe made in one piece. The recesses for soap, 
&c., lead into the back passage instead of into the basin. The valves for 
the inlet of water to baths are screwed upon a nozzle in the interior of 
the bath, and are fitted with a disc valve upon a spindle. Where the 
discharge valve of a pan or other closet is worked by a lever, the handle 
rod works in guides and is fitted with a roller at the other end, on which 
the lever rests. Lugs upon the further side of the fulcrum serve as stops. 
2057. Bavancep Stipe Vatves, H. Maatey.—Dated 26th May, 1877.— 

(Not proceeded with.) 2d. 

The valve consists of two outer sections slightly inclined on their inner 
surface to receive an intermediate section of a tapered form. The valve 
thus composed of sections held in a frame reciprocates between opposite 
valve seats in the valve chest. A horizontal groove upon the central 
section allows the outer sections to be adjusted to their seats, by pushing 
it inwards the required distance. 

2058. He.mers, Hats, &c., J. W. Towell.—Dated 26th May, 1877. 2d. 

Sheet cork, enamelled or japanned by any process, is employed as a 
substitute for the patent leather backed with cardboard, of which cap 
peaks, military pouches, and other articles are usually made. 

2059. Macurnes For Sewine Fur Skins, H. Wollenberg and J. Priesner. 
Dated 26th May, (877. Gd. 

A frame is hinged to the sewing machine, and fitted with suitable 
shafts gearing with the driving shaft of the machine. To the end of a 
shaft carried by the frame a crank is fitted, connected to one end of a 
slotted lever, the other end of which works upon a pin carried by the 
frame. This lever carries a blunt blade which draws down the hair 
during the sewing of the skins. 

2061. Marive Enornes, J. Huwphrys.—Dated 26th May, 877. 6d. 

The cylinders are placed as near as possible to the shaft, the piston rods 
working through the ends of pot ad ne furthest from the shaft, with 
return connecting rods, thereby obtaining long connecting and excentric 
rods. A central disc may form an additional support to crank shaft if 
necessary. 

2062. ArPpaRATUs FoR COMPENSATING THE EXPANSION AND CONTRACTION 
or SiGNaL Wires, C. Brett. Dated 26th May, 1877. 6d. 

A compensating wire runs by the side of the signal wire for part of its 
length, and is fitted with a tightening weight at one end, the other end 
being in connection with a sliding box. The contraction or expansion of 
the compensating wire causes a fluid to enter or leave the box, and thus 
make it either ascend or descend, so compensating for the variation in 
length of the signal wire. 

2063. Covr.tnes ror Ramway Carriaces, W. F. Heshuysen.—Dated 26th 
May, 1877. 6d. 

Iron bars or plates are adjusted to each nut of the right and left-handed 
screw, in order to prevent the links falling downwards; one of these nuts 
is also fitted with a ring to which a chain is attached passing over a pulley 
upon the headstock of the carriage, thereby enabling the coupling to be 
raised and lowered without getting between the carriages. The lever and 
weight turn freely upon a collar on the screw, to which collar a ring is 
attached in order to direct the link on to the hook by means of a rod with 
a hooked end. The rod also serves to turn round the screw, and thus 
tighten the coupling. 














2064. Skatine or Bicyciine, HW. Horstman.—Dated 26th May, 1877. 6d. 
A line of rails is suspended from a building and attached by the other 
end near the er yuund. The momentum obtained by the person skating or 
bicycling, in his descent would enable him to pass over any curves or 
circles formed vertically in the line of rails to which the skates are 
attached. The skate may be fitted with an electro-magnetic rotary 
engine. 
2065. Lamp Curmyeys, W. F. Heshuysen.—Dated 26th May, 1877. 4d. 

The chimneys are of a cylindrical form made from sheets of mica, with 
a circular partition or disc arranged transversely at a certain height 
above the wick, with an open space in the centre, the form of which 
varies according to the form of the flame. This dise prevents smoke being 
given off, and is made of mica or toughened glass. 

2066. Ventitatinc Apparatus, W. Scott.—Dated 26th May, 1877. _ 6d. 

Holes are made in the walls of the chamber to be ventilated, a d 
communicate by means of vertical pipes with a shaft, at the top of which 
is arranged a cowl turning freely upon a vertical spindle. The cowl is of 
galvanised sheet iron, and is composed of conical chambers fitted one 
inside the other, leaving an annular space between each. 
2067. Bieacuinc Parer Pup, &c., H. B. Wingett. 

877.—(Not proceeded with.) 2d. . 

The pulp is mixed with a solution of soda in an ordinary ‘ poacher,” 
and bleaching powder is then added. 

2068. Piens or Spoots anp Cop Tupes, W. Stevenson.—Dated 28th May, 
1877.—{ Not proceeded with.) 2d. 

The pirns or spools are made of a thin metallic tube, the lower part 
being provided with a wooden base fixed by cement. The tube is corru- 
gated or otherwise roughened to prevent the yarn slipping. The cop 
tubes are made in the same manner but without a base, and are line 
with an elastic material so as to grip the skewers of the shuttles. 

2069. Layterns, 2. W. Brett.—Dated 28th May, 1877. 6d. 

The support is curved and formed into a ring at the bottom, it 
slips over the spigot end of the lamp-post. The lower part of 
the framework of the lantern and also that where it is largest 
in diameter, are made of wrought iron and have each an eye 
which fits on to the support, and is attached by a set screw. These por- 
tions of the frame are made to receive the plates of glass, and are 
furnished with copper clips to bend down and over the glass in order to 
fasten them securely. The dome is fastened to the top ring by set 
screws. 

2070. ANNEALING FuRNACES AND ANNEALING Boxes, T7. 
Dated 2th May, 1877. 6d. 

This consists in constructing the furnaces with cast iron or brick floor 

artitions, upon which the annealing boxes can be rolled on rollers which 
bay in grooves in the top face of the floor partition. The floor partitions 
are at intervals between short vertical brick pillars which are arranged 
with spaces between them for the passage of the products of combustion 
from a series of bottom flues up to and over the boxes placed in the 
furnace. The fire-bars may be constructed of wrought iron piping bent 
ina U-form. One end is extended to the outside, and the other bent 
downwards into the ashpit which is closed by a door, air passing through 
the pipes. The boxes are made in cast iron with ribs on the under side 
forming semicircular grooves for the rollers. Each box has a ledge on its 
exterior at bottom upon which a sleeve rests, the space between the 
sleeve and the box proper being filled with sand. 

2071. Ventinarep GLazep Garnpen Hanp Frame, F. W. Kendall.— 
Dated 23th May, 1877.4 Not proceeded with.) 4d. 

The framework is of metal and has a handle formed at the top to lift 
the frame. The bottom of the metal frame is pierced with a hole on 
each side for the admission of air. A ventilator is fitted to the top of the 
frame, and consists of two thin discs of metal revolving one upon the 
other on a central spindle and knob, by which the valves are opened and 
shut at pleasure. 

2072. Drepoinc Macuines, W. R. Lake.—Dated 28th May, 1877.—(A 
communication.) 6d. 

The dredging boat is fitted with a boiler, a cold water cistern, and a 
receiver. Flexible pipes connect the receiver with the water tank and 
the boiler. A valve opening inwardly and outwardly is fitted to the end 
of the receiver, a sprin, —— its me tony J when the receiver is 
raised, and a catch holds it in position when the receiver is charged. 
This valve is hinged in the middle in order to keep the valve from 
catching with sticks or stones asit closes. The receiver is lowered to the 
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bed of the river, and a vacuum caused by first filling it with steam and 


then op the ication with the water tank. The valve at the 
bottom will be forced upwards, filling the receiver, which is drawn to the 
surface and discharged. 

2073. Tusutar Borers, FE. G. Rivers.—Dated 28th May, 1877. 6d. 

The front of the boiler consists of a saddle-shaped circulating chamber, 
through which pairs of horizontal tubes pass, the communication with 
the water being maintained tiirough apertures in the tubes, The circu- 
lating chamber is divided by a diaphragm to separate the flow and return 
currents of water. The deposit of sediment is prevented by the rapidity 








of the ci ti quent upon the division of the chamber by the 

diaphragm. 

2074. Macuines ror Carpina Woot, &., #. 7. Sykes.—Dated 28th May, 
1877. 6d 


‘This consists in improvements of the rollers. Upon the rollers are 
placed strips of cards either parallel to the axis or arranged ba ros round 
the roller. The teeth or dents on the cards are of tempered steel. The 
spaces between the cards induce a current of air which removes the dirt 
and short waste fibres. 


2075. Sirrinc, Mixinc, anp Mituine Tera, &c., J. and T. P. Hogg and 
R. BE. Donovan,—Dated 28th May, 1877. 6d. 

A rectangular box is mounted in a suitable frame so that its four sides 
can be placed consecutively uppermost. The sides are aly tapes and 
have siding plates with corresponding perforations, so that the perfora- 
tions in the sides may be closed b ifting the plates along. A chain 
of buckets catch the tea as it falls from the box, and revolving, bear it 
upwards to a horizontal sieve, through which it again passes to the box. 
Revolving blades are fitted above the sieve in order to distribute the tea 
evenly over its surface. A similar contrivance is employed for thoroughly 
mixing the tea in the rectangular frame. 

2076. Casu Recister Apparatus, H. Pottin.—Dated 28th May, 1877. 
6d. 


Rows of buttons are arranged along one side of a wooden casing, each 
button bearing a unit figure of either pounds, shillings, or pence. ese 
buttons are attached to a stem kept in position by a spiral spring, and 
fitted with a projection grecieg vee a ratchet wheel each time the 
button is pushed downwards. e ratchet wheels are connected to a 
train of dia) plates turned in the ordinary manner. The end of the stem 
of the button strikes the end of a hinged lever, and raising the other end, 
presents a corresponding number to the one registered at an opening on 
the other side of the casing. 


2077. Urnina.s, B. J. B. Mills.—Dated 28th May, 1877.—(A communica- 
tion.) 6d. 

This consists of a plate or back bent to a convenient sweep 80 as to 
prevent ane. se the downward stream of urine is projected 
against it, which plate has raised edges. It may have a fiat, hollow, or 
corrugated surface, and be construeted of any suitable material. The 
water is introduced above by a pipe, and is discharged in a fan-shaped 
stream. At the lower end of the plate is a waste pipe, before which is a 
grating. 

2978. Exvevores on Wraprers, J. H. Johnson.—Dated 28th May, 1877. 
—(A communication.) le 

This has for its object the reproduction on the document inside the 
envelope an impression of the post-office stamp, as well as the address on 
the envelope. is is done by applying a suitable colouring matter of 
any tint to the inside of the envelope. 

2079. Warcues, J. G. H. Hoch and C. J. H. Obach.—Dated 29th May 
1877.—{Not proceeded with.) 2d. 

The dial has two sets of figures, the figure naught being placed at the 
top and going downwards on each side, so that the figure twelve of each 
set will be at the bottom. The hour-hand revolves once in twenty-four 
hours, and the minute-hand once in every two hours. 

2080. Manvuracrure or Tupes or Copper, &€., C. W. Torr.—Dated 28th 
May, 1877. 6d, 

A cast ingot or block of copper is taken, and while still hot is d 
several times through ved rolls. The cylinder is then cut into desired 
lengths, and is bored either by an ordinary boring tool or a tubular cutter. 
In the latter case annular spaces are cut in the lengths, which remove 
cylindrical cores from the axes of the pieces. 

2081. Corsets anv Suspenpers, FB. P. Alerander.—Dated 29th May, 1877. 
—{A communication.) 6d, 

The corset is one of those extending above the breasts; it has 
hollow rounded stiffened portions to receive these. It is made in several 
sections reaching from bottom to top (the central ones being dart-shaped). 
Stiffness is imparted by long and short bones in pockets. The clothing 
is supported by hooks inserted in eyelets on washer plates. For nursing, 
the bosom pad has a receptacle with straight lower edge to support the 
breast, and a cover is formed bya buttoned flap. Transverse ribs are 
here added. The sections are formed se tely with open pockets, the 
ribs inserted in each section, and the whole then sewed together. Again 
a corset is made for children, meant to facilitate the attachment of 
garments, and transfer the weight of these to the shoulder straps without 
twisting or straining the body of the article. 

2082. Lerrer-copyinG AND OTHER SmiLar Books, J. Thomson.—Dated 
20th May, 1877. 

The corners of the book by which the leaves are opened are di: 
into a solution of paraffine wax, thereby preventing them stick. ng 
together under the influence of water when damped for copying pur- 
poses. 

2083. or “Te H. Sandeman.—Dated 29th May, 1877.—{Not pro- 
ceeded with.) 2d. 

The sampler consists of an exterior tube tapering at the end to fit into 
the hole inacask. To the outside of the tube may be fitted a bottle 
holder with side jaws. To cause the flow a smaller tube is employed 
either inside or outside the larger tube. This air tube is bent upwards 
#0 that the internal openings of both tubes are at different levels in the 
liquid. 

2084. Hra.ps ror Looms, J. Pickering. —Dated 29th May;, 1877.—{ Not pro- 
ceeded with.) Qd. 

The heald rods are covered with a sheath of leather, in the double pour 
of which the healds are sewn, and further secured by cement. Healds 
thus secured do not wear away quickly, the leather surfaces only being in 
contact, which being smooth, suffer very little by friction. 

2085. Pressure, Vacuum, anp Speep Gavoes anp REcoRDERS, A. 
Budenburg and F. Hurter.—Dated 29th May, 1877.—(A communication.) 


This consists in giving a sonorous indication when the index finger has 
reached the maximum or minimum point on the dial. A metallic boss 
is applied to the centre of the glass covering the dial, the spindle of the 
boss passing to the inside, where a finger is mounted upon it, which 
is provided with a stud projecting from it to come in contact with 
the main index finger. ne boss is covered with a lock and a screw 
clamp is also provided for connecting the boss with one of the 
wires of an electric bell glass cover of the dial acts as an 
insulator between the poles of the magnet, and immediately the index 
et comes in contact with the stud, the electric circuit is completed 
and the bell commences to ring. For blast pressure and vacunm gauges, 
the bellows, together with the spring and indicating mechanism is placed 
in an air-tight casing. 

2086. Trave.iinc Baas, J. Brown.—Dated 29th May, 1877.—{Not pro- 
ceeded with.) 2d. 

The framework is madeof metallic tubing, thus increasing the strength, 
and is fitted with a stud on the inside of each end, so as to prevent the 
frame being sprang open. The rush or filling of the handles is used for 
strengthening the handles = being rivetted at either end to a metallic 
clip fastened to the ring of the handle plate. 


a0eF. SappLe Borters ror Heatine, B. Harlow.—Dated 29th May, 1877. 


The boiler is formed in half sections or segments, each forming a dis- 
tinct boiler, an equal number of which are placed on either side of the 
fire. ese segments may have one or more flues, and when united will 
form a continuous flue: the flues may communicate in the end si ents, 
which will constitute double terminal ends. The segments are kept in 
position by a branch of the flow and return pipe, and by a bolt through 
the length of the boiler in a hole specially formed; the spaces between 
the segments are filled with fire tiles, and the boiler is coated with a non- 
conducting material. The grate is fitted: with a vertical sliding door. 
2088. CapsuLes on Stoppers, F. Foster.—Dated 29th May, 1877. 6d. 

The capsule is formed from a disc of metal having a circular depression 
in the centre, in which a metal tube is soldered. A vulcanised india- 
rubber tube is introduced, and a cap forced down the centre, when the 
edge of the outer tube being bent inwards secures the india-rubber. 
2090. Apparatus ror MouLpING AND Pressinc Suaar, C. H. Gill.— 

Dated 29th May, 1877.—(A communication.) 10d. 

The hopper containing the granular sugar is provided with two revolv- 
ing toothed rollers, which agitate the sugar and direct it down tothe lower 
mouth of the hopper. This mouth is fitted with a sliding plate moved 
alternately buckwards, so as to leave a sage for the su, into the 
mould below, and forward so as to close the mouth of the hopper and 
form a cover for the mould. The front side of the mould is a plate which 
slides vertically, and the back of the mould is a piston or plunger sliding 
horizontally between the bottom and cover of the mould. Immediately 
in front of the mould a portion of the bottom plate is made to have a 
slight upwards and downwards motion. The boards for the reception of 
the pane or moulded blocks are placed in a pile behind the plunger. 
The lower board is seized by claws and drawn forward under the mould, 
the next lower board with all those above descending into its 6 
As each board receives the blocks it is pushed forward by those behind 
en toa table and can be removed by hand. 





2091. Furnace Grates, A, W. M. Moore.—Dated 29th May, 1877. 8d. 
Tubular fire-bars are laid side by side with air spaces between them. 
The bars are open at the front end, and are supported on a rocking bar 
across the mouth of the furnace, the back end being closed and hollowed 
out to rock upon a bearing bar. An ning is made in the under side 
of each bar near the back end, so that air entering in front passes through 
the tube and is heated before entering the furnace. An up-and-down 
motion is given to the grate by a lever attached to the rocking bar, so as 
to break up the clinkers upon the bars. 
2002. Jacquarp Looms, W. N. Liddell.—Dated 29th May, 1877. 6d. 
This invention is to replace hand labour in making the finer sorts of 
damask. It consists of a double wheel, the inner one being a ratchet 
wheel toothed according to the pattern in the loom. To the ratchet 
wheel is attached a disc on which are snugs or projections forming a 
tappet wheel. The ratchet wheel is moved by suitable mechanism a 
h at each pick. The jacquards are brought into play when the snugs 
or projections come into action. 


2093. Macuinery vor Rouse Metar, W. R. Lake.—Dated 29th May, 
1877.—{A communication.) 6d. 

The machine is res for rolling metal into taper and other irregular 
forms. A horizon shaft is fitted at either end with spur wheels 

ctuated by any ble gearing. These spur wheels carry a wrist pin 
to which pitman rods are attached, the other ends being connected to a 
segment arc a roll and gearing with a fixed rack upon the frame; 
the roll thus revolves backwards and forwards. The table is adjustable 
by means of a wedge working against the inclined underside of the table 
and moved horizontally by an adjusting screw, thus giving a vertical 
motion to the table. Tapered grooves are formed in the table. 


2004. Execrric Licut Apparatus, A. M. Clark.—Dated 29th May, 1877. 
—(A communication.) 8d. 

This consists in employing (in lieu of electro-magnets) a simple wire, 
which by the passage of the current becomes heated and consequently 
extended in length, this alteration of the length of the wire being men 
to control the action of the mechanism for regulating the electric 
light. By connecting the wire to a lever or other organ capable of being 
oscillated by a counter spring, the extension of the wire may be made to 
arrest the mechanism, by which the carbons are fed together. A solenoid 
or electro-magnet may also be employed. The two ends of the wire of the 
coil are attached to the carbon holders. 


2096. Macuivery ror Cuttinc anp Dressinc Pavinc 
Madderson and B. Wilkinson.—Dated 30th May, 1877. 

This consists in two vertical frames fixed on a bed plate and connected 
at the top by a crosshead. Above the frame is a vertical cylinder in 
which works a solid piston and piston rod, to the bottom of which is 
fixed a suitable head or block, which works in ves in the frame, and 
which has a knife or cutter keyed to it. A hollow standard is placed 
beneath the cutter with a recess formed in the top for the reception of a 
block of hard wood. The stones are held in position over the wooden 
block by means of tongues or other suitable contrivance. When steam is 
applied directly, the main valve is an ordinary slide valve, and on each 
end of the steam chest is cast a small cylinder, which is fitted with 
pistons, the rods of which pass through the main valve. On the side of 
the steam chest is a small valve by which the last-mentioned pistons are 
worked by a spindle ing through the side of the steam chest. An 
upright spindle is fitted to the head or block and passes through a lever 
on the valve spindle. The steam power may be derived from a separate 
engine, or hydraulic power may be employed. 

2007. OrNAMENTING ToUGHENED Gass, &c., F. Siemens.—Dated 30th 
May, 1877. 4d. 

The article to be ornamented is coated with a fluid enamel, and 
allowed to dry. A stencil plate of the desired pattern is then applied to 
the enamel surface, and the parts not covered by the stencil plate are 
removed by a brush. The glass is then heated to the proper temperature 
and toughened by any known process. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRonWORKERS’ wages by the arbitrator’s award have been 
reduced from the beginning of last week 9d. a ton for puddling, 
and 74 per cent. in respect of millmen’s wages. e average of 
benefit which makers derive from this award is a little over 3s. 
per ton. Yesterday in Wolverhampton and to-day—Thursday— 
in Birmingham, certain buyers were, on the strength of these 
new terms, asking that makers should accept lower prices by 5s. 


per ton. Only, however, in common bars was there any weak- 
ness in quotations. Bars, whose minimum price had been £6 10s., 
were to be bought occasionally at £6 7s. 6d. 


The sheet makers were most of all firm. Certain of them can 
see a steady trade throughout this quarter, as the result of the 
orders which they have already booked. The minimum quotation 
to-day for galvanising singles was £7 17s. 6d. From that figure 
singles were quoted at various prices according to quality up 


Marked bars are still quoted at £8 10s. When they were 
brought down to that figure from £9 no reduction was made in 
ye gia wages. Excellent bars were plentiful this afternoon 
at £8. 

There seems to be a fair prospect that before very long the 
makers of “marked” iron in South Staffordshire will obtain a 
fair share of the trade in iron for the manufacture of chain 
cables which has hitherto been possessed almost exclusively by 
the makers of second or third-rate quality iron. This change is 
likely to come about by reason of the Government tenders being 
more rigid than formerly as to the cables standing, when tested, 
a high percentage of contraction as well as a good tensile strain. 

Speaking on Saturday at the meeting in Birmingham, before 

Chamberlain. ME. as wages arbitrator, Mr. Firm- 
stone said that although the Belgians were sending iron into the 
English market and meeting the Staffordshire ironmasters at 
their own doors at prices which could not be touched, yet he 
believed that the Belgians were sustaining great losses. He had 
seen some Belgian fpalaigcs- deste showing a loss of ten, twenty, 
and even thirty thousand pounds. 

Firms in New York who were excellent customers till—in 1873 
—Staffordshire bars averaged £13 7s. 6d., and who then stopped 
buying, are again—now that bars have attained an average, for 
1877 , of £7 2s. 6d.—sending orders for certain classes of iron pro- 
ducts made in this district. Under the encouragement of our 
high prices, the firm in question began to manufacture for them- 
pa: tl The can now be imported into New York at lower 
rates than those at which they can be profitably made in the 
United States. 

A leading Birmingham hardware firm has recently booked, at 
a profit, after paying cost of carriage, import beg 6 &c., con- 
siderable orders for the Continent for articles which have not, to 
any large extent, been hitherto made in this country. 

ig iron is firm, at for all-mine sorts £3 17s. 6d. to £4 2s. 6d. 
Derbyshire pigs stand at £2 12s, 6d., and Staffordshire part-mine 
are easy at that figure. 

The belief that prices have touched their lowest is strength- 
ened by the fact that pig attained its minimum during the last 
four months of 1877, when the ruling rate was £2 5s., this low 
price having been reached but twice previously in the specified 
peed aes. for three months in 1843, and for one month in 


Coal is plentiful, at 9s. for furnace, and from 6s. 6d. to 7s. 6d. 
per ton for ordinary forge qualities. 

Attempts have been made to induce some colliers to work 
longer hours, but they have declined to remain down even eight 
and a-half hours per day. 

To-day, in Birmingham, the directors of the Sandwell Park 
Colliery Company presented the shareholders with a report 
showing that 7 the past six months the making of the North- 
road to prove the remainder of the property has reached 456 yards 
under the Park, making the total distance from the shaft 1129 yards. 
During the last full week in December upwards of 4000 tons of 
coal were raised, but the machinery is capable of doing much 
more than this. 

Sir Horace St. Paul, a large colliery owner in South Stafford- 
shire, has, with a view of finding work for some of the unemployed 
a set them to level about thirty acres of spoil bank at 

‘oseley. 





The local governing authorities throughout the Birmingham 
and Wolverhampton district are instituting a strong opposition 





to that clause in the proposed new South Staffordshire Mines 
Drainage Act which empowers the Commissioners to take the 
place of district municipal authorities in putting in force the pro- 
visions of the Rivers Pollution Act against manufacturers and 
others who pollute streams. It is not unlikely that the objec- 
tionable clause will be withdrawn by the Commissioners. 

At the heavy pipe and pillar foundries there is less activity 
than was the case towards the close of last year, but in 
the higher branches of the foundry trade there is steady 
employment. 

At one engineering and ironfoundry establishment in South 
Staffordshire the operatives have resumed work on terms equal to 
a drop of 10 per cent. 

The thirteen hundred hands, who for some time past have been 
fully employed at the Wilton Ammunition Works of Messrs. 
Kynoch and Co., have been informed that there will be no more 
work for them for some little time to come. 

The military equipment firms in Birmingham learn with 
satisfaction that the whole of the home vowed regiments are to 
vom once supplied with a longer bayonet for the Martini-Henry 


rifle. 

A patent ice machine, which is of greater simplicity than such 
machines means & has just been manufactured for the Indian 
Government by Messrs. Duvallon and Lloyd, the Atlas Works; 

irmingham. The principle of the apparatus is that of evapora- 
tion in vacuo of ether, and the machine is made up of a vapour 
pump, a refrigerator, a condenser, a brine pump, and ice boxes 
containing the water to be frozen. 

The Bromsgrove Nailmasters’ Association has issued to the 
operatives a revised list of working prices, to come into operation 
with February. For some descriptions of work the prices are 
reduced, and the men will try to bring about a conference with 
the masters to consider the list. 

Pre tions continue to be made for the Paris Exhibition, and 
it is clear that this district will be well represented in most of its 
industrial branches. 

The North Staffordshire ironworkers have received a fortnight’s 
notice of the termination of existing contracts, previous to a 
reduction of wages of somewhat similar amount to that now 
ruling in the south of the county. 

The Mayor of Longton, North Staffordshire, has tried to induce 
the miners on strike there to come to terms with their employers, 
but at present all efforts have been unavailing. The men’s union 
is persuading numbers of the colliers who fonk been imported 
from other parts of the country to take the place of those on 
strike, to leave the district, and is paying their railway fares back 
home, some of them to South Wales. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is no special feature to notice in the iron trade of this 
district, and no indication as yet of any early improvement. 
Business throughout every branch continues in a most unsatis- 
factory condition, and makers find it extremely difficult to move 
anything but the smallest parcels. It is generally admitted that 
prices are about as low as they can possibly come under existing 
circumstances, but as consumers have nothing in prospect upon 
which they can work up any quantity of iron, there is little or 
no enon ree 

Lancashire pig iron makers are selling very little, and there 
seems to have m a falling off during the past week in the 
number of orders coming to hand. Prices, however, appear to 
have now arrived at the ipo possible point, and whether they 
secure orders or not, producers are not disposed to quote lower 
than 51s. per ton for No. 3 foundry, and 50s. for No. 4 forge, less 
24 per cent. delivered into the Manchester district. 

;* good deal of underselling continues to go on in outside brands, 
especially North-country iron, one lot of which for forge pur- 
poses has, I understand, been sold in this district at a price which 
a local producer could scarcely touch in the immediate vicinity 
of his own works; but notwithstanding the low figures, only a 
very limited amount of business is being secured. The average 
quotations for outside brands offering here, delivered into the 
Manchester district, may be given about as under :—Lincolnshire, 
No. 3 foundry, 50s.; No. 4 forge, 50s. per ton, less 24 per cent.; 
Derbyshire, No. 3 foundry, 50s. 6d.; No. 4 fo: 49s. ad per ton, 
less 24 per cent ; Middlesbrough, No. 3 foundry, 48s. 9d.; No. 4 
foundry, 48s. 3d.; No. 4 forge, 47s. 9d. per ton net cash. 

The finished iron trade continues in an extremely depressed 
condition, and although works are kept going, it is in many cases 
only with a very few hands. Orders only come very slowly to 
hand, and quotations remain at about £6 3s. 6d. to £6 5s. per ton 
for Middlesbrough bars, £6 5s. to £6 7s. 6d. for Lancashire ditto, 
£6 7s. 6d. to £6 10s. for North Staffordshire, £4 5s. to £4 6s. 6d. 
for Middlesbrough puddled bars, and about £4 17s. 6d. for North 
Staffordshire ditto delivered into the Manchester district. 

So far as engineering work in this district is concerned, there is 
but little of importance actually in progress at present. The 
foundations for the large new central station are, however, 
rapidly approaching completion, and I understand that contracts 
for portions of the Manchester new gasworks to which I referred 
in a previous report have been placed in the market, and have 
been competed for very keenly by the various local firms. 

The demand for coal continues limited, and even in house fire 
coal most of the colliery proprietors find a difficulty in getting 
rid of the present S nengvage whilst other classes of fuel are 
generally a drug. ices for the better classes of coal are gene- 
rally well maintained, although the advances which were 
attempted at some collieries this month have only been obtained 
in one or two cases. In common classes of fuel there is a good 
deal of pushing and underselling, and it is difficult to say what 
prices needy holders are taking to effect sales in bulk. The 
average quotations at the pit mouth are about as under :—3Best 
Wigan Arley, 10s. to 11s. og ton; common ditto, 8s. to 9s. ; 
Pemberton four-feet, about 8s. 6d. ; common house coal, 6s. 6d. 
to 7s. 6d. ; forge and steam coal, 5s. 6d. to 6s. 6d. ; burgy, 4s. 6d. 
to 5s. 6d. ; and good ordinary burgy, 3s. to 4s. per ton. 

In the shipping trade there is still extremely little doing, and 
there is so much competition for orders that common coal is 
offered at the High Level, Liverpool, at as low as 6s. 6d. to 6s. 9d. 

r ton. 
ah the Barrow-in-Furness district, Bessemer qualities of pig 
iron are selling much more freely than forge hematites, but the 
business of the past few weeks, so far as new orders are con- 
cerned, has been exceedingly small, and confined almost to home 
account. The trade with the Continent has fallen off, and there 
is little indication of any change so far as the demand from this 
quarter is concerned. Local makers do not offer much encourage- 
ment to business from the Continent, as several failures of repre- 
sentative Belgian and other makers have displayed the fact that 
trade here is not on a very satisfactory basis. With regard to 
the home trade, it is, of course, small, and the demand has fallen 
off, in common with the other classes of British pig iron. About 
half of the furnaces in the district are in blast, and these can 
produce quite as much iron as is required to meet delivery engage- 
ments. Stocks are large at most works, but makers maintain a 
firm tone as regards prices. It is reported, however, that sales 
have been negotiated at rates about 2s. 6d. per ton below what 
are recognised as the official market values of Bessemer and 
forge iron. 

e steel trade is well employed, and this is not only at the 
present moment the most actively employed branch of local 
industry, but there are evidences, from orders in hand and other 
indications, that local works for the manufacture of steel will be 
busy during the year. 

Tron shipbuilders have not been able to secure any new con- 
tracts, and finished iron ers are sharing in a very dull trade. 
Prices are at a low ebb, and afford scarcely a margin of profit. 
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Engineers and ironfounders are not employing their full staff 


of workmen, and the orders on hand are chiefly on local account. 


There are a few good marine in 

Tron ore is selling less freely, but a steady tone vails, even 
-in face of the fact that large stocks of raw material are in hand. 

The coal trade is ex ingly quiet, and the consumption of 
local works has fallen off. Shipping is in want of cargoes, and 
the iron shipbuilding trade is inactive. 

The North of England Carriage and Iron Company, Preston, 
have appointed Messrs. Gallagher and Co., 37, King William- 
street. E.C., as their agents in London for the sale of their 
finished iron. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Suvcz I last wrote there has been a decided disposition on the 
aa of users and manufacturers of all kinds of iron and steel to 
lo more business. The fear that we may be forced into the war 
despite ourselves prevails on every side, and that alone is pre- 
venting our trade from expanding, as it inevitably otherwise 
would. The smelters are certainly inclined to believe in the 
ilities of a larger consumption of pig, for in not a few 
directions the output of the blast furnaces is steadier than prior 
to istmas. Wages, however, are being got down at Thorn- 
cliffe and elsewhere, and at, Wingerworth I hear the services of 
alarge number of men have been dispensed with by the inge- 
nious utilisation of what was previously treated as bemg merely 
waste heat. Prices are quiet all round, however, and they are 
not likely to be siaenaul so long as buyers continue to exercise 
their t caution. Good foundry iron, of known Derbyshire 
and South Yorkshire brands, is selling very well, not only here, 
but in distant localities where it was experimentally sent some 
time ago, and where it has since maintained its place in the face 
of the very close competition of the makers of native pigs. 

Hematites are fairly steady, most of the half-yearly contracts 
having now been A good tonnage of these pigs is of 
necessity being brought here from the West Coast and other 
home districts, Millom Bessemer, No. 1 is 67s. 6d.; No. 2, 65s.; 
and No. 3, 62s. 6d.; with about 1s. to 1s. 6d. less for Nos. 4, 5, 
M. and W.; Millom ordinary brands run at. about 61s. 6d.; 
Maryport Hematite, No. 1 is 67s. 6d.; No. 2, 65s.; Nos. 3, 4, 5, 
M. and W., 62s. 6d.; Maryport Bessemer numbers range from 
£3 7s. 6d. to £3 2s. 6d. 

The rail mills have not fallen off in activity since I last wrote; 
indeed, I am glad to be able to state that one of our foremost 
establishments has just secured a Russian order for 15,000 tons, 
for spring delivery. The price, if I am rightly informed, is 
£6 5s. per ton at the works. In other directions, Thear of similar 
quotations—say, £6 10s., f.o.b. Hull, for spring shipments. 

There is a respectable amount of business in tires of known 
repute just now. One house sent off a lot of 200 tons on 
Saturday last, as being part of a recently placed order. 

In cast steel there is a little movement at last, although such 
change cannot be said to amount to anything like briskness, and 
the prospects for the remainder of the quarter are somewhat 
more lively than it had been feared might i been the case. I 
am informed that Messrs. W. Jessop and Son have recently 
received American orders of res e proportions from manu- 
facturers in the United States who have been experimenting with 
home-made steel, and that in consequence this well-known 
Sheffield concern has been enabled to start a number of additional 
men in its melting and rolling departments. The industry, 
nevertheless, is not altogether amending, but I am told that 
another firm has just been rolling a sample lot of rifle 
barrels, which, it is hoped, may lead to anioanied in that 
particular branch. 


It is, unfortunately for the British ironmasters, now-a-days, 
no novelty for Belgian girders to be preferred to theirs, but I 
must confess I was little surprised, the other day, to see a lot of 
rivetted Belgian girders lying on a wharf here, for I had been 
under the impression that it was mostly in rolled girders that we 
were being undersold by our Belgian competitors. These latest 
pen into Sheffield are intended for a large new building, 

are said to be delivered—by rail, too—here at £10 5s. per ton. 
Almost all the newest buildings here have Belgian girders in 
their construction, although some of them also have columns and 

i of lish make. 

At some of the larger foundries and engineering concerns there 
is a fair amount of work in hand, large gas and water mains being 
quoted at £5, or thereabouts, per ton. 

The demand for wire, both of iron and steel, is fairly , and 
the sale of the edge tools, files and good saws, is tolerably satis- 
factory. It is now, I may say, a well-known and recognised fact 
that numbers of manufacturers here are not only prepared to 
take orders for goods to be made on American patterns, but are 
at the p t time ting commissions on those terms. 

The coal trade remains quiet, but there is, nevertheless, a very 
large output of house coal. Steam coal is now naturally at its 
worst ebb, and at several pits a good deal is being stacked ready 
for the opening of the spring shipping season. At Monk Bretton 
and other collieries there are disputes on the wages reduction ques- 
tion. 

A petition for liquidation has been filed at Sheffield by Jose 
Thompson and Wm. Jenkinson, steel manufacturers, 
who owe £4000. 


7 NORTH OF een. 

From our own Correspondent. 

Tue iron makers of Cleveland held another meeting to-day, 
at their offices in Middlesbrough, and decided to maintain prices 
on the basis previously agreed upon—namely, 41s. for No. 3, and 
other qualities in proportion. Wher the hour of ’C e came 
on, therefore, the rates of the last few weeks continued to be 
tenaciously held by makers, who refused to part with any iron 
for lower quotations, For some weeks past there has been a 
kind of combat raging between merchants and makers, owing to 
the action taken by the latter. Merchants, refusing to allow the 
prices asked for by makers, have been buying iron from each 
other, or elsewhere as they could, in the expectation that they 
would thus be able to starve makers into compliance, but hitherto 
the battle has been as nearly as possible a drawn one, and neither 
side has had a great preponderance of victory. Merchants are 
now, however, nearly at the end of their tether. They are unable 
to command any large quantity of iron at the lower rates for which 
they stand out, and the Vale is likely before long to lie altogether 
at the feet of the producers, who are taking vigorous measures to 
reduce the output of ordinary g.m.b. iron, and thus bring the 
supply into accord with the more limited demand. The Carlton 
Iron Company have this week blown out a furnace, thus adding 
one more to the reduced list. me s purchases were made 
on Change this week at 3d. to 6d. less than makers’ terms, but 
the bulk was inconsiderable. 

An amended return issued by the Cleveland Ironmasters’ 
Association this week shows that the total make of pig iron in 
the Cleveland district during the month of December was 185,256 
tons, of which 25,422 tons were Bessemer iron. This is an 
increase of nearly 10,000 tons on the returns previously issued. 
In future, the returns issued by this association will distinguish 
the proportions of Bessemer and ordinary Cleveland iron made in 
the Ristrict. 

Plate manufacturers are endeavouring to form a combination 
among themselves with the view of keeping up the price of ship 

late, of which twice as much is produced in the North of Eng- 
fand as in any other district. The total production of ship plates 
in the North of England during last year was 224,000 tons as 
compared with 182,000 tons in 1876, at 183,000 tons in 1875. Of 
rails, on the other hand, only 36,750 tons were produced in 
1877 as compared with 107,000tons in 1876, and 246,000 tons in 1875 
The liquidators of the West Hartlepool Tron Company, 














Limited, have issued this week a report on the position of that 
il concern. It is stated that the works, which comprise 
three blast furnaces, 116 puddling furnaces, two mills, three 
forge trains, and seven steam hammers, are well adapted for the 
steel trade, and the liquidators are exerting themselves to obtain 
a customer for the works, with a view to their ultimate adapta- 
tion to the manufacture of steel. The financial statement shows 
that the receipts have been £72,637, and the payments £67,290, 
leaving in hand a balance of £5347. 

A new coal-cutting machine, of which high expectations are 
formed, has just been tried at the Cowper Colliery, in Northum- 
berland. The machine, which is worked by hand, is said to have 
proved that coal can be cut clean at an average thickness of two 
inches. The patentees of the machine are Messrs. Roseby and 
Balmer, of Newcastle. 

The Northumberland coal miners have decided by a large 
majority to appoint a committee of their number to negotiate 
with the owners for applying a sliding scale to the regulation of 
wages in that county, and thus terminating the existing dispute 
which has now lasted over a month, and caused much misery and 
distress among the 8000 workmen who are idle. Subscriptions in 
aid of the men are being liberally supplied, but the prospect is 
very gloomy, unless a speedy settlement of the dispute is effected. 
The importation of iron ore from abroad 


into the Tyne and the 
Tees has been ter during 1877 than in any former year. 
Upwards of 150,000 tons have been imported into the Tyne, and 


nearly 100,000 tons have come into the Tees, chiefly from Spain. 
Messrs. Bolekow, Vaughan, and Co.’s new steel works in Cleve- 
land have produced, since they started in October, more than 
10,000 tons of ingots, but they are equal to a total annual produce 
of over 80,000 tons. 

There is little change to be noted in the coal trade. Prices do 
not much vary from week to week, the usual range being, broadly 
stated, as low as producers can possibly work for. Coke is in 
less demand, owing to the blowing out of several furnaces in the 
Cleveland district, which will limit the demand to the extent of 
nearly 5000 tons per week. Prices, however, have not been 
materially chen 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


RATHER more business has been done in the iron market during 
the past week, and the fluctuations in prices have not been very 
important. Thetrade, however, as a whole, is but very moderate in 
its dimensions; and while there has been a considerable falling off 
in the previously much reduced demand for pigs from abroad, we 
are at present importing only a small quantity of iron from the 
North of England, The steadier tone of the market is ascribed 
to the fact that ironmasters are getting the wages of their work- 
men reduced without any material opposition. Only a very 
small quantity of iron has been sent into the public stores in the 
course of the week, and there is no change i the number of fur- 
naces in blast. 

Business was done in the warrant market on Friday forenoon 
at 50s. 9d. cash, improving to 50s. 10d., whilst in the afternoon 
the quotations a we 50s. 11d. cash, and 51s. 4d. one month. 
There was a fair business on Monday forenoon at 50s, 10d. to 
50s. 104d. cash and 51s. $d. one month, the same figures ruling in 
the afternoon for cash transactions, while 51s. 1d. was obtained 
for one month. On Tuesday the market was s' z, with busi- 
ness at 50s. 11d. to 51s. cash, and 51s. 1d. to 51s. 24d. one month. 
The market was steady all Wednesday, with sales up to 51s. cash. 
To-day (Thursday) the tone continued firm, at 51s. 04d. cash and 
5ls. 24d. one month. 

For makers’ iron the demand has been very moderate, with few 
alterations of consequence in the prices. Summerlee, No. 3, 
declined 6d. per ton; Monkland, No. 1. 6d.; Govan, No, 1, 
declined 6d.; No. 3, improved 6d.; and Shotts, Nos. 1 and 3, 
declined 6d. The quotations are now as follows :—Good mixed 
brands, f.0.b. at Glasgow, per ton, No. 1, 52s. 6d.; No. 3, 50s. 3d.; 
Gartsherrie, No. 1, 59s. 6d.; No. 3, 53s. 6d.; Coltness, No. 1, 
64s. 6d.; No. 3, 55s.; Summerlee, No. 1, 59s.; No. 3, 52s. 6d.; 
Langloan, No. 1, 61s. 6d.; No. 3, 54s.; Carnbroe, No. 1, 55s. ; 
No. 3, 51s. 6d.; Monkland, No. 1, 52s. 6d.; No. 3, 50s. 3d.; Clyde, 
No. 1, 58s.; No. 3, 51s.; Govan, at Broomielaw, No. 1, 52s. 6d.; 
No. 3, 51s. 6d.; Calder, at Port Dundas, No. 1, 58s. 6d.; No. 3, 
Bis. 6d.; Glengarnock, at Ardrossan, No.1, 58s.; No. 3, 53s.; 
Eglinton, No. 1, 53s. 6d.; No. 3, 5ls.; Dalmellington, No. 1, 
53s. 6d.; No. 3, 51s. 6d.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
60s. 6d.; No. 3 55s.; Kinneil, at Bo’ness, No. 1, 54s.; No. 3, 51s. 

Though the malleable trade generally continues dull, there is 


rather more inquiry for some kinds of manufacti iron. 
are not in the least degree improved, but the prospects are not 
considered quite so gloomy as they have been. t week’s shi 


ments of iron manufactures from the Clyde embraced 
worth of machinery, of which £8000 went to Batavia and £1300 
to Melbourne ; £1750 castings, chiefly to Melbourne ; £250 pipes 
and tubes, £1464 galvani iron, £2815 sewing machines, and 
£1900 miscellaneous articles. 

As yet the coal trade in the western districts does not show 
any change for the better. Both the home and foreign depart- 
ments of the trade continue dull, and prices are, if anytl a 
shade lower. There is also less doing in the eastern mining dis- 
tricts, where the shipping trade is not nearly so active as it was 
towards the close of the year. Asarule the miners are working 
full time at the pits, but in many pace stocks are accumulating. 

A mass meeting of the miners of the Denny district has been 
held to consider what should be done with respect to the intima- 
tion of the employers, that the wages are to be further reduced. 
Mr. Gillespie, miners’ secretary for the counties of Stirling and 
Linlithgow, addressed the men on the present state of the trade, 
advising them to resume work at the reduction proposed, which 
is 6d. per day. This they agreed todo. The reduction has been 
intimated at all the collieries belonging to Messrs. William 
Baird and Co., and to Messrs. Merry and Cuninghame, in 
the vicinity of Dalry. Four pits belonging to the last- 
mentioned firm in this district have been aaa and it is reported 
that other stoppages are in contemplation. At Kilsyth, Messrs. 

allace and Co, have stopped two of their pits on account of 
the small prices obtained for the coals, but in the meantime the 
majority of the colliers have been employed in. their other 
collieries in the neighbourhood. This arrangement will serve to 
considerably reduce the working expenses of the firm. The 
reduction of wages will be carried into effect at the pits of 
Messrs. Baird and Co. in the Kilsyth district. A reduction equal 
to 6d. per day has likewise been intimated in the ironstone and 
coal pits of Carluke. 

The Crown Prince of Austria spent two days in Glasgow this 
week, and visited the shipbuilding and engineering works of 
Messrs. John Elder and Co., the locomotive works of Messrs. 
Dabs and Co., the pig and bar ironworks of Messrs. W. 8. Dixon 
(Limited), Mr. Walter Macfarlane’s Saracen Foundry, Messrs. 
Charles Tennant and Co.’s Chemical Works at St. Rollox, and 
Messrs. W. and I. Beardmore’s forge and rolling mill at Parkhead. 








WALES AND ADJOINING COUNTIES. 
( our own Corr nt.) 

A JAPANESE war frigate, the Hi Yei, is now coaling at Cardiff 
with Plymouth coals, and I hope in my next to give a description 
of her. She has been built from the design of Mr. Reed. A 
detachment of the principal Japanese connected with the frigate 
went to Merthyr on Tuesday to visit the Plymouth collieries, in 
company with your correspondent. When in the oe fe pit a 
train ran wild down one of the inclines, and one of the Japanese 
was unfortunately seriously injured. This marred the pleasure 
of the trip, but previous to this, in the examination of the engines 
for withdrawing water, pumping air down, and in the general 





working of the collieries, the visitors had exhibited a most intelli- 
gent appreciation. 

Tregret tonotethe liquidation of the Llynviand Ogmore Company. 
After a long struggle the company appear to have yielded to the 
bad times, and the disastrous ending is as complete a proof as one 
might need to have of the decadence of the iron trade in South 
Wales. Mr. Brogden is confessedly one of the ablest ironmasters 
in South Wales, and if any one could stem the tide of steel, most 
certainly it would have been done by him. Unfortunately, 
the failure of the company has caused the utmost conster- 
nation, as it is feared that collieries as well as ironworks will be 
brought to a summary stop, at all events for the present. The 
collapse of the company was made known on Saturday last, when 
the offices were oy ae with men waiting for their pay. 

The Government does not appear to have taken the hint thrown 
out, that now was the time to place orders for Indian rails. ‘The 
opinion of the most far-seeing authorities is unquestionably that 
neither steel nor iron rails will be at a lower figure than theynow 
are, and that it would be a wise step to secure the rail require- 
ments for India now that the market price is so low. I may add, 
as a further proof, that prices are expected to advance, that large 
works like Dowlais and Panteg are continuing to stock pig, 
puddled bar, and ingots, in the full expectation that the capital 
invested in them will before long prove remunerative. The only 
consignment of steel rails this week has been from Dowlais, to 
the extent of 2000 tons, for Bombay. This, with afew small 
iron orders for Canada, has constituted the exports of the week. 

Tip-plate continues to look up, as regards the placing of orders 
at present quotations, but makers have not been enabled so far to 
get an advance of price. A leading maker referring to the quota- 
tions, ranging from 16s. 6d. to 188., told me lately that no good 
brand of tin-plate could be produced at less than 20s, with a fair 
return to the maker. 

For Welsh bars the demand is small, and only one cargo 
has been shipped this week, and this was despatched to Taranto. 

Large quantities of ore from Spain continue to arrive. The 
greater part is consigned to Dowlais. 

One noticeable feature of the progress of things is to be seen in 
the starting of movements in country districts for getting a water 
supply. itherto this has been confined to large towns, but now 
places such as Talybout, an agricultural district in Breconshire, 
are starting waterworks, and this week the authorities in that. 
district are advertising for contracts. 

have on one or two occasions referred to the probability of 
Ynyscedwin Lronworks being again started, and have hinted at 
several capitalists as being in the market for these works. It 
would ap} that negotiations have failed, as a sale is announced 
of the P ant for next week. The engines on the property are 
chiefly from the works of Hunslet, Leeds. 

The coal trade remains at its lowest average—95,000 per week 
—and oy complain that the coasting trade has fallen off, 
that the French trade shows more symptoms of decline than 
improvement, and that even for the Mediterranean the demand 
is very small. 

I note that instead of the Great Western Railway confining its 
principal purchases of coal in Wales to one company, such as 
Cyfarthfa, their trucks are now to be seen at half a dozen 
collieries. Dowlais now sends a large quantity off in ‘‘loco” 
trucks,, and at some places the company are enabled to buy at as 
low as 5s. 6d. per ton. 

Large quantities of gunpowder continue to be shipped for 
Middlesbrough from Swansea, and in return Middlesbrough is 
sending to Wales a tolerable monthly consignment of pig. 

The directors of the Avonside Engine Works, Bristol, have 
agreed to a reduction of 10 per cent. instead of 12h, but up to 
the present only 150 out of the 500 men employed there have 
resumed work, All the union men resist. 

Mr. Williams, managing partner of the Worcester Tin-plate 
Works, has purchased the U »per Forest Tin Works at Morriston, 
near Swansea. ‘These have been idle for more than two years. 

I hear that the Pontymister Works are also likely to start. 
It has been remarked as a noticeable fact that Wales has not. 
supplied a ton of iron to either of the belligerents in the East, 
though Cardiff has been fairly well placed for orders for coal to 
that quarter. 

In the Rhondda Valley the coal yield has been rather limited 
this week, and the same has occurred in the Aberdare Valley. 

At few pits is the collier certain of having work until he has 
reached the shaft in the morning. Cyfarthfa continues its double 
shift, and it is found to answer very satisfactorily. 
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A premium of £5000 is offered by the South Australian Govern- 
ment for the first 500 tons of sugar produced in the northern 
erritory of the colony before Michaelmas of next year. 

South Kenstneton Museum.—. Visitors during the week 
ending Jan, 19th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 14,707; mercantile 
marine, building materials, and other collections, 2022. On 
Wednesday, Thursday, and Friday, admission 6d. from 10 a.m. 
to 4 p.m., Museum, 2832; mercantile marine, building materials, 
and other collections, 120. Total, 19,681. Average of corre- 
sponding week in former years, 15,388. Total from the opening 
of the useum, 16,910,884. 

Turoat Irerratron.—The throat and Wyrreye are especially 
liable to inflammation, causing soreness and dryness, tickling 
and irritation, inducing cough and affecting the voice. For these 
arnanaen use glycerine in the form of jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at 
the moment they are excited the act of sucking, becomes 
actively healing. Sold only in 6d. and 1s, boxes (by post for 14 
stamps), lubelled ‘‘ James Epps and Co., rear Chemists, 
48, Threadneedle-street, and 170, Piccadilly.”—{Apvr. ] 
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THE EGYPTIAN OBELISK. 


In Tue Enornzer of October 12th, 1877, we discussed 
with sufficient fulness the merits and demerits of the 
several sites proposed up to that time as the permanent 
position for the obelisk called Cleopatra’s Needle. After 
divers dangers and escapes it has arrived from Ferrol, 
and within the last month has found temporary safety at 
least, in the East India docks. Whatever interest may 
at first have been felt by the general public in the advent 
of the old monolith has by this time been very much dis- 
sipated, or damped, by the wearying discussion which has 
gone on for nearly three-quarters of a year, concerning 
what is to be done with it and where it is to be 
placed. Most of the sites proposed in newspapers and 
elsewhere have proved nothing so clearly as the absence 
of any ewsthetic culture on the part of the proposers. 
For months the cuamy obelisk was kept standing upon 
the little grass plot at Westininster, which those interested 
have always carefully designated as St. Stephen’s-green, 
a dignified title before unknown to anybody, and 
unfortunately, calculated to mislead those who had 
no opportunity of seeing for themselves the paltry 
dimensions and unfitness of the ground. The public 
were led to imagine that this site, notwithstanding the 
protest of Mr. Charles Barry, and of other competeut 
judges, had been definitely fixed upon, and people, 
wearied of the subject, were getting reconciled to the sup- 
yosed decision. An obstacle has, however, fortunately 
on raised within the last few days, and the West- 
minster site has been definitely abandoned, because the 
Board of the Metropolitan District Railway intimated that 
they should require an indemnity for all future time 





and the Metropolitan Board of Works shall be called 
ores to express a positive opinion as to the advisability 
of risking the superposition of this monolith and its 
adjuncts upon made ground, recently reclaimed from 
pees yl slob, enclosed by a revetment wall upon an 
artificial and by no means irrefragable foundation, and, 
moreover, with the northern main drainage culvert of 
brick passing close by, any serious injury to which, by 
derangement of the adjacent ground, involving even 
partial stoppage, would be attended with incal- 
culable injury and inconvenience to the public. 
Much less weighty practical considerations ought to 
be more than sufficient to set aside the absurd 
incongruity of putting up the obelisk upon the Embank- 
ment, where 1t is quite inappropriate. We, therefore, 
once more endeavour to place, with some additional 
clearness, before the public the superior advantages of 
the site in St. James’ Park, near the marginal railing | 
dividing that from the parade in rear of the Horse | 
Guards. This site has always appeared to us in all | 





from considerable risk to so tall, narrow, and heavy an 
object, from future vibration.” 

A good deal of public money was judiciously expended 
in times gone by under the direction of the late Mr. J. 
C. Loudon, in planting and decorating with choice 
shrubs and plants, the portion hereabouts of St. James’ 
Park. The garden plot in which we propose to place 
the obelisk would harmonise well with Loudon’s b- 
beries and plant borders, and the Egyptian garden, if we 
may so call it, would form a suitable, and if well 
designed, a beautiful entrance to these and the Park 
itself, for long the most accessible and frequented by the 
jaded workers of London of any of the public breathing 

rounds. The black railing between the Parade and the 
Park should beremoved from the Birdcage-walk boundary 
to somewhat beyond the steps beneath the Duke of 
York’s column, and replaced by a base and balustrade 
of good proportions, with perhaps a. slight sunk fence at 
the park side in the same line as the present railing, in- 
terrupted, however, by the straight side of our tian 


respects the most suitable that could be found. We | garden, where the sunk fence and one of invisible wire 
have already—October 12th, 1877—indicated much that | should leave the whole garden pruspect free to view. In 
is appropriate and advantageous in such site. We now | the centre of the length of this side the entrance to the 
appeal to the eye, and in four vignettes endeavour to | garden and through it, passing the monolith, to the shrub- 
suggest to the imagination how the spot we have | beries and park beyond, should be formed between two 





indicated would present itself, the monolith being 
erected near the centre of a semicircular or any other | 
space of ornamental ground taken from the Park, and | 
bounded upon its eastern or straight side by a line near | 
or about that of the existing mean and ugly black iron | 
railing. The spot we have selected is at the end of one | 
of the arms of the ornamental water, between the water 
and the parade, and opposite the archway through the 
Horse Guards. It is immediately to the left-hand of a | 


person entering the Park through the gate in the 


grand Egyptian lions in red granite, for the forms of which 
noble models are to be found in the Egyptian collection of 
the British Museum. Thesesuggestions are not indicated 
in the engravings. They are mere details which, with doubt- 
less many others, would require consideration, but which 
do not affect the decision itself. Mr. F. T. Palgrave, whose 
taste and culture entitle his opinions to great weight, has 
recently in a letter to the Zimes supported the adoption 
of the site we have above discussed. His support is the 
more valuable, as he is entirely independent, and it does 
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against accident or interference. It may not be unrea- 
sonable for the Board to ask such an indemnity ; 
but the giving of it is a very different matter, and 
neither Mr. Wilson nor Mr. Dixon felt disposed 
to give it. Whatever is to become ultimately of the 
big stone, it has at last been found that the proposition to 
nlace it upon an iron girder grid over the Metropolitan 

ilway, which runs beneath St. Stephen’s-green is 
untenable. The force of the engineering objections we 
urged to this locality has, we doubt not, upon closer 
examination, proved even more convincing than we 
represented it to be; and we imagine that the reall 
responsible engineering advisers of the Metropolitan Rail- 
way, having been called upon to express definitively their 
views, have found, on consideration, that no construc- 
tion, however complex and expensive, could be placed 
with complete avoidance of risk above the covered pas- 
sage of the railway. A concentrated load of foundations, 
girders and superstructure, weighing perhaps 400 tons, 
opposed to continual, and from the form of the obelisk, 
cumulative vibration, and all resting upon a quagmire, 
would make safety and permanence almost impossible, 
except at enormous cost. Moreover, even a slight subsi- 
dence would be attended with danger of stoppage 
to the railway traffic, and that at a pomt where diver- 
sion into any more circuitous route is impossible. 
It is curious to note that, in at last being driven from 
this site by reason of its bad foundation beneath, 
as well as the palpable esthetic objections above 
ground, the promoters seem now about to fix upon 
another of the two worst foundations that could be 
found in the West-end of London, viz. the Thames 
Embankment, the engineering objections to which were 

inted out in THE ENGINEER of October 12th, 1877. 

estminster given up, it is now suggested that a 
lace may be found on the Embankment, somewhere 

tween the Charing Cross and Waterloo bridges. We 
shall not weary our readers by recurring to these 
objections now ; they will in due time come into pro- 
minence, when the engineers and legal advisers of the 
Main Drainage Commission, the Thames Embankment, 











" ‘THE BECKER BRAKE. 


railings adjoining the little lodge. The titles given 
beneath each vignette will describe the point of sight 
from which each view is taken, most of the objects 
in which will be familiar to the observer. It will 
be evident from these little views that the obelisk, 
placed on that spot, could be favourably seen both from 
near and distant points, situated at almost all points of , 
the compass around it, and be for all futurity free | 
from the jostling of mean or unsuitable adjuncts. | 
It can never be said that this site may be hereafter | 
wanted for other purposes. And as we have previously | 
said :—“‘ None of the surroundings are mean or paltry, | 
there is an eminent suitability in the position. The | 
obelisk is not a trophy of victory, but our possession of it | 
as a gift was the result of our victorious arms, both naval | 
and military. There is, therefore, an appropriateness in | 
the position which is associated with the Horse Guards | 
representing our military power, the Admiralty our naval | 
pone and the other public offices close by representing | 

ritish sega and in some degree British history. | 
Erected here, with fitting surroundings, the obelisk ead 
be seen from nearly all points of the compass from suff- | 
cient distances to show it to the best advantage ; and 
with but little difficulty and small sacrifice of timber | 
trees, vistas might be opened, from which distant views 
of it might be secured. The ground taken from the park | 
would be insignificant in area, and an actual improvement | 
to it as a popular recreation und. The immediate | 
space around laid out as a garden, might present a posi- | 
tion for recording, either by statues or upon the fitting 
base for the obelisk itself, the great men and great events 
in which they wee and which brought the obelisk 
into our hands. ere Sidney Smith and Abercromby, 
Acre and the Nile, might be held monumentally in 
remembrance and honour. Viewed on the practical side, 
there is here a good foundation and little expense to be 
incurred, except in the laying out and ornamentation of 
the site ; while at Westminster the ground, and an arti- 
ficial foundation must be made in any case at a large 
expenditure, and, if thefspot be above the Underground 
Railway, at an inordinate cost, and in the end not free | 











not appear that he has ever seen what we have previously 
propounded on the subject. He gives a very powerful 
reason for the adoption of this site when he points out 
how greatly to the advantage of an obelisk it is to be 
surrounded by gracefully curved forms such as the foliage 
of our trees so admirably supplies. A glance at the 
engravings will show this, especially when compared as 
they may be with illustrations which have appeared else- 
where from time to time of the obelisk in the pro- 

sed site at Westminster. It may possibly be ob- 
jected that the transport from the river side to the 
Park would be too serious an undertaking to Seo 
the adoption of the site we have suggested. But to 
this it may be answered that there is nothing more diffi- 
cult in the transport to the Park than in the transport 
to Palace Yard, except the increased distance. Great 
George-street affords a convenient approach, and if the 
difference between the sites means, as it must mean, only 
more money, the public purse is —_ enough and full 
enough to supply what may be needed in excess of the 
funds supplied by Mr. Wilson or Mr. Dixon. ; 

We ought not to conclude this article without remind- 
ing the public of the part one man, whose name is not so 
frequently mentioned now as it might be, has done in con- 
nection with our obelisk. To Mr. Wilson and Mr. Dixon, 
no doubt, is due the final and successful effort to move 
our prize to England, but it must not be forgotten that 
to General Sir James E. Alexander the country is in a 

eat measure indebted for the preparation for this effort. 
Had it not been for the energy and the unwearied 
perseresece of Sir James Alexander, the attention of 
Mr. Wilson or Mr. Dixon might never have been directed 
towards the prostrate stone at Alexandria. 








BECKER'S AUTOMATIC FRICTION BRAKE. 

Tuts brake, the invention of Herr Becker, locomotive 
superintendent of the Kaiser Ferdinand’s Nordbahn, Austria, 
is so far self-acting that it demands no special power to work 
it beyond the vis viva accumulated in the carriage while run- 
Its distinctive features are: (1) The friction gear ; 


ning. 








~~ 


é 


4 





THE ENGINEER. 


Fes. 1, 1878. 











(2) the controlling or intermediate gear ; (3) the transmission 
coupling; and (4) the manipulating gear, 

(1} The Friction Gear, the construction of which is shown in 
Figs. 1 and 2, page 76, serves to press the brake blocksagainst the 
tires, either mathe, or by means of levers. It consists of an 
axle W_ suspended from movable arms /, carrying at one or 
both ends a fixed sheave 8, with a friction ring R, fitting so 
loosely that the latter can easily turn on it. The friction rings 
R are placed exactly opposite to the tires of the wheels, and 
aceording as they are intended to press against the tires or to 
grip the flanges of the wheels, are made cylindrical or with 
sraoves, the ‘latter serve also as guides to the rings in case of 

teral displacement. The principle of working is as follows : 
——As soon as the axle wu is lowered, the friction ring R comes 
in contact with the tire of the wheel and is revolved with the 
same peripheral speed, transmitting its motion to the fixed 
sheave S and to the axle u, which, in its turn, winds up the 
brake chain and applies the blocks to the wheels. In this 
indirect transmission of ris viva from the tire of the wheel to 
the brake lies the automatic principle of construction. Since 
the winding up of the brake chain is not effected directly by 
the revolving friction ring, but by means of the axle and 
fixed sheave working within it, the axle can only be turned 
until the chain has been fully wound up, when it will remain 
still and be im no way affected by any further motion of the 
frictionjring, however long it may continue to revolve. The 
friction ring does not come to a standstill until the wheel with 
which it is in contact ceases to move. By means of this 
peculiar combination of the ring between the driving wheel 
and the mechanism which sets the brake in action, not only 
is the desired effect obtained in every case and for each special 
demand, but the usual concussions on the first application of 
the brake are, it is claimed, avoided, and the skidding of the 
wheels rendered impossible. The brake is instantly thrown 


out of gear when the friction ring is withdrawn from the | be applied and taken off instantaneously (a) either from one 


periphery of the wheel. 


are instantly in action; if, however, there danger 


. Express and passenger trains are, as a rule, 
worked from the tender; arrangements have, however, been 
made for braking the tender alone. In case of a rupture 
between the carriages all the brakes, as will easily be seen, of 
the runaway vehicles are instantaneously set in action, because, 
owing to a fracture of the transmission chain, the friction 
sheaves fall of their own weight against the peripheries of the 
wheels. 

(2) Brake Groups.—On account of the great length of goods 
trains, it appears advantageous to arrange the brakes into | 
groups, by which several trucks can be braked independently 
each from a separate brake-van, so that only as many brakes- 
men will be required as there are groups in the train, the first 
group being naturally in the hands of the driver. The only 
difference in making up a train on this principle is that the 
transmission, instead of being continuous, is intercepted. 

(3) Single Brakes.—This form of brake can tee bp applied | 
to isolated brake-vans, as on the old principle. 

(4) Shunting Brakes.—When a wagon is being shunted the | 
winch handle must be fastened up in the retaining chain; if | 
necessary to apply the brake, all that has to be done is simply 
to draw off the ring and the friction sheaves will immediately 
fall of themselves and apply the blocks to the tires. 

The special advantages claimed by the inventor are—(1) The 
brake is entirely independent of the engine, so that no further 
| mechanism adds to the already somewhat overtaxed attention 
| of the driver, and the power by which it is actuated has not 

to be created before it is applied; (2) it can be applied to | 
goods as well as to passenger trains, and can be wollen either 
as a continuous, group, single, or shunting brake ; (3) it can 


heading 4) 
fi 








| pout only in the train (continuous brake), (>) in several 


(2) The Control, or Intermediate Gear, whose special con- | groups from their respective vans (group brake), (c) from any 


struction is shown in Figs. 3 and 4, serves to determine the 
position of the friction ring with regard to the tire of the 
wheel, either by bringing it into contact with, or removing it 
from the latter. It consists of an axle x fitted to the frame- 
work of the carriage, with a winch handle at each end, 
and carrying a fixed double-grooved sheave, round which 
in opposite directions the chain / is passed by means of 
the two chains s, andé;. If the chain / be tightened up 
from one side or the other, a partial revolution of the 
sheave s is effected, and the chain & either’: wound up or 
let out, whereby the friction gear is brought into contact with 
or withdrawn from the wheel. In the same way, letting 
out the transmission chain from opposite sides produces the 
same effect. The handle k is so fixed that when it is hanging 
down the friction gear is against the wheels. If, however, it 
be turned up and fastened by the retaining chain and ring », 
the friction ring is out of gear. This handle is oniy intended 
to be fastened up when the wagon is being shunted, and not 
when made up in a train. 

(3) The Transmission Coupling.—To connect the chains of 
the control gear of the brake under each wagon so that they 
shall not be affected by, but accommodate themselves to the 
different lateral and vertical changes of position taken by the 
carriages in running at high speed, without suffering any 
alteration in length, two links y, and g., as shown in Figs. 5 
and 6, are fitted to the end of each carriage with a horizontal 
joint ona cast hinge z, and bolted together with a vertical 
joint in the middle so firmly that the whole coupling forms 
one continuous link. A number of guide pulleys, r;, r,, 73, 
suitable to the form of the links and of the chain, are attached 
to the coupling, so that the transmission chain, by passing 
over them, can follow the different motions of the wagon 
without any alteration in its length, and can neither be 
tightened up by a sudden strain on the drawbars, nor be 
slacked out by concussion. 

(4) The Manipulating Gear.—To manipulate the brake, 
either from a guard’s van, or from the tender, the gear shown 
in Figs. 7, 8, 9, 10, and 11 is adopted. The chain / 
underneath the carriages is passed over the three pulleys 
Ts Ts) Te, the first and last being fixed, while the centre 
one, 7;, is movable vertically between guides. This vertical 
motion is governed by a rod, ending in a screw spindle p, 
passing between a split screw collar m,, m2, and worked by 
the disc handle gy. By turning this disc g in one or the other 
direction, the tranmission chain / is taised or lowered, and 
the friction ring brought into contact with or withdrawn from 
the tire. To be able, however, in cases of emergency to 
dispense with this gradual operation in applying or taking off 
the brake, the dise handle g is fitted with a lever /, which 
serves under ordinary circumstances to connect it with the 
disc plate o, and acts in the following manner :—The brakes- 
man holds the disc g firmly in one hand, and with the other 
presses down the lever i, and at the same time turns it 
sharply to the right; by doing this, the two halves of the 
split screw collar m,, m,. are pushed aside by the pins /¢ in 
their pivots yy, and the spindle falls down of itself, and 
applies the friction gear to the wheels instantaneously. Fig. 12 
shows a tender completely equipped with the automatic fric- 
tion brake. The manipulating gear is somewhat different, but 
the construction is the same in principle. Figs. 13, 14, and 15 
represent the complete equipment of a passenger carriage when 
the train is fitted with continuous brakes. The brake can be 
used either (1) as a continuous brake, (2) as a grouped brake, 
(3) as an isolated, or single brake—brake van—or (4) as a 
shunting brake. 

(1) Continuous Brakes. —Although it is advisable to have the 
whole of the brake power on a passenger train in the hands of 
the diiver, there is no disadvantage in a construction by 
which it can also be applied from any — of the train. After 
the train has been made up and the ordinary coupling fastened, 
the whole of the friction sheaves, as well as the side winches, 
are let down until the friction rings are brought into contact 
with the tires, the transmission couplings are then fastened 
between the carriages by being brought together and bolted, 
and the transmission completed by passing the end of one 
chain over the centre — and fastening it in the ring on 
the chain of the next wagon. The surplus piece is then hung 
up and fastened as a reserve chain, as shown in Fig. 5. The 
junction of the chains is chosen at such a point, that with the 
maximum motion of the chain, either by tighteningup orslacking 
out, it cannot pass over either of the pulleys. The tension thus 
kept on the transmission chain while running is so uniform, 
and so entirely independent of the position of the carriages, 
that an application of or taking off of the brakes is said te be 
instantaneousthroughout the length of the train. If, for instance, 
the disc handle g of the brake spindle on the tender (respec- 
tively on the vehicle from which the whole is governed) be 
turned to the left, the whole transmission chain will be raised or 
tightened up and each particular friction sheave removed from 
the tires. To apply the brake the disc handle must be turned 


| 


point as an independent brake van (single brake), (/) or from 

the sides of trucks in shunting (shunting brake) ; (4) the con- 
struction is light, and can be applied to existing carriages 
without entailing any great alteration ; (5) the manipulation 
is easy, and requires no special knowledge in mastering it, nor | 
do the brakes require particular attention and care when in | 


to a standstill in all weathers in 450 metres (492 English 
yards). 


can be used as an ordinary as well as a safety brake. 
train part asunder, the brakesaresetinactionautomatically. (9) 
Any defect mades itself at once known, and can be easily 
remedied. (10) In consequence of its simple construction, 
| the cost price, as well as that of maintenance, are pro 

| tionately low. 





in the opposite direction—to the right, and all thefriction rings | English miles ; and the journey was made, exclusive of sto 
ahead | pages, in 214 minutes less time than the express ordinari 
the brakesman has only to hold the disc handle firmly with | takes—that is, in 2 hours 124 minutes, instead of 2 hours 
one hand and let the spindle down at once (as described under | 84 minutes, 


| speed, and although the tender 


| having just come out of the shops, after 30 kilometres had 
| been passed, the driver, by shutting off his steam at the 


| 80 kilometres per hour 


ly 
y 
The stations through which the train ran— 


yvassed at the usual reduced 
rake blocks refused to act, 


thirteen in number—were all 


distance signal, 500 metres from the station points, and apply- 


ing the brakes on the two first goods trucks alone at about 
| 400 metres distance, so reduced the speed that he was in each 


case obliged to take off the brakes before he reached the pointe. 
The brakes on the last three wagons were only applied when 
the train was brought to a standstill at the other six stations. 


| The reduction of the speed occurred rapidly, but without the 
| slightest jerk ; one of the members of the Commission, who 


stood throughout the journey in one of the goods trucks, was 
only aware of the application of the brakes by the usual sound 
emitted. 

During the trip on the 21st of December over the same line, 
but reducing the general speed to the normal allowed, viz., 
49°70 English miles, the time re- 
quired was 2 hours 24} minutes, or 12} minutes more than the 
first and 9} minutes less than the ordinary express. The 
entire weight of the traim—exclusive of engine and tender— 


| was as far as Swedenburg—rather more than midway between 


Kerwin and Briinn—67°3 tons on fourteen axles, from Sweden- 
burg, 58°9 tons on twelve axles. The portion of train braked 
was 69°6 tons ; the portion of train not braked was 51°7 tons.; 
temperature, = 21°20 Fah. Slight snow on the rails. 
The experiences of the former trip in passing stations were 
repeated here. In two different stops, one made at a speed 
of 71 kilometres, or 44 English miles per hour, the train was 
brought to a dead standstill on a level in 30 seconds in a 


| length of 275 metres, or 300 English yards ; in the other, at 


a speed of 63 kilometres = 39°15 English miles per hour; a 
complete stop was made on | : 620in 350 metres or 382} yards. 
The following tables, supplied by Herr v. Becker, give a 
comparison between the weight and cost of Becker's system 
and those of Steel, Westinghouse, Smith, and Heberlein, the 


| same data being taken as were supplied in August, 1877, at 


work. (6) Their action is instantaneous, reliable, and not | 
subject to the unfavourable influences of atmospheric | 
changes. Any train at the highest speed can be brought 


(7) There is neither concussion, nor skidding of the | 
wheels, and the application can be so graduated that the brake | 
(8) If a | 


»or- 
(11) A considerable reduction is effected in | 


the working expenses, more especially in goods trains, as the | 


| number of brakesmen is greatly reduced. 


which have been sutticiently favourable to induce the directors of 
the Nordbahn to introduce the system generally on their trains. 
On the 17th of December, 1877, a trip was made from Vienna 


English miles—to test the general working of the brakes. The 
train was made up as follows :— 


Tons. 

1, Engine “ Vulcan,” without brake, weighing 340 

(2. Tender, ‘‘ 424” (new) with brake a 20°0 
A.+ 3. Goods truck, Class VIII. ,, * 110 
( 4. As Class V. a od 6 

5. Saloon carriage without brake * + GS 

(6. Goods truck, Class V. with brake os . wo 
B.~ 7. ” Class V 98 
(s. “ Class VI. ma 92 
Weight of portion of train braked .. .. 69°6 
Weight of portion of train not braked . 43°0 


group B was 
‘Thermometer, 


The 


Group A was worked from the tender, 
worked from the middle wagon No. 7 


i. 
35°60 Fah. Rails wet and partially covered with snow. 











Several trial trips have been undertaken, the results of | 


to Briinn, a distance of 143°5 kilometres—about eighty-nine | 


highest speed attained was 944 kilometres per hour =5°708 | 


the trials at Cassel. 

The trial trips from which the above results are taken were 
not made with a view to determine the power of the brake, 
the shortest stop, &c., but simply to obtain data for altering 
the speed and stoppages of the express train, and the stop 
trials were made en passant ; but as the results were recorded 
in the official report of the trip, they have been adopted here 
as reliable data. Repeated trials have been made during the 
last year, not only in separate trips, but in continuous traffic, 
and it has been on the results of this lengthy period of proba- 
tion that the railway directors have determined to introduce 
the Becker brake on all their trains. There can be no doubt 
this form of brake offers especial advantages for continental 
trattic, the more so in being entirely independent of the engine, 
or of any machinery connected with it, in creating the initial 
power, and equally applicable to single carriages, to groups of 
wagons, and to whole trains. Owing to the daily interchange 
of traffic and the multifarious wanderings of goods trucks and 
through passenger carriages especially engaged in the export 
of grain and the direct journeys from one capital to another, 
the facility of being able to incorporate them singly or in 
groups with continuous brake power into any train, without 
the necessity of any alteration in adapting them tothe system 
in use, is of too much importance to be overlooked. The pro- 
portionately small increase of dead weight as compared with 
other systems is, however small, an item in its tavour, and 
the small cost of applying it, the cheapness of its maintenance, 
are all arguments in its favour. It will be seen by those who 
have read the reports which we have published from time to 
time, on the other hand, that it is in nowise so efficient a 
train stopper as the Westinghouse and some other brakes. It 
is, however, so far as we can learn, the best brake that has 
yet been devised for goods trains. It is sueetingy. ingenious 
in construction, and the fact that it has been ac opted ona 
great Austrian railway is an additional reason for giving it a 
prominent place in our pages. 


Comparative Table of the Weights and Cost of a Continuous Brake A pplied to Vehicles on the Different Systems. 
2 : PET ene nn ouneen oie " ng nal o Passouger carriage Passenger carriage Intermediate wagon 
- System. Locomotive and tender. Goods truck. (gear wagon). (junction wagon). (transmission wagon). 
Kilogs. | Marks. Florins. Kilogs. | Marks. 'Florins.| Kilog. | Marks. Florins.| Kilogs. | Marks. |Florins. Kflags. — Florins. 
1 | Steel .. . 2471°S | 8873" «-1936°F5 «= 762°0 | 7565 | 87825 | «805°S | 7800 | 390°0 - Lae Ae - io 34°0, «670 
a ee 81° 50°0')) 960 
2 | Westinghouse..| 1129°5 | 2362-0 11S1'0 244°0 | 675°5 « -B87°T5 | 247°5 | G76°O | 338°0 —_ {| - 31°0 50°0 | 25°0 
3 | Smith -, 13879°0 | 2328°5 , 1164°25 -258°0 467°6 §6233°75 | 263°5 = 473°0 | 236°5 90°0 146°5 |) 73°25 
| 
4 | Heberlein 770°0 | 1444°0 722°0 696°5 | 1012°5 — 506°25 679°0 | 1042°5 506°25 B11°5 240°0 120°0 - - 
| 5 | Becker 523°0 — 350°0 | B46 | 276°0 341°6 276°0 284°0 | 1770 = 47°0 —- 33°5 





Comparative Table of the Weights and Costs of a Co 
Tender, One Luggaye Van, and 





ontinuous Brake Applied toa Complete Passenger Train, consisting of Engine and 
Six Carriages (Four without Brakes), on the Different Systems. 

















Description. | Steel. Westinghouse. smith. ff Heberlein. a7 | Becker. 

‘ ~ j aoe =a “Kilogs. Florins. Kilogs. Florins. : Kilogs. | Florins. | Kilogs. Florins. | Kilogs. Florins. 
Engine and tender 2471°5 | 1938675 M129" 1181°0 1379°0 114° 25 7700 722°0 s23°0 | 250°0 
One luggage van (gear wagon). . 762°0 378°25 244°0 837°75 253°0 d ” ss | oso | 19770 
One passenger carriage (gear wagon) .. | 805° | 390°0 247°5 338°0 263°5 a ‘ 2840 127°0 

| 
Two junction wagons .. et ‘“ | as - at vt on 623°0 240°0 | * § 
Four passenger (intermediate) . bl | 258°0 | 268°0 124°0 100°0 360°0 292°0 Ps 188°0 95°0 
One passenger (gear wagon ° 805°5 290°0 247°5 338°0 263°5 236°5 we 506°25 | =284°0 ae 
OE bos. ge Teese ee tee 5102°5 3363°0 1992°5 2204°75 | 2519°0 2163°0 2072°0 1468°25 | 1963-0 oO 





Cuemistry or StEEL.—On Monday evening last, an interesting 
lecture, on “The Chemistry of Steel,” was delivered in the 
Cutler’s Hall, Sheffield, by Mr. W. Baker, F.G.S., a well-known | 
local analytical chemist of much experience. In opening his | 
remarks, the lecturer mentioned that hitherto the facts which are 
khown about steel have been distributed on the one hand amongst | 
the manufacturers and workmen, and on the other hand, facts of 
a different kind have been known only to the chemists. His own | 
observations had convinced him that a much greater certainty as | 
to results would have been attained had the scattered observations 
been tested by comparison and reviewed in a comprehensive 
manner by a ao scientific mind. His own idea was to 
exhibit to them a chemist’s view of the nature of steel, and to | 
point out the path for experiment, and the probable extent of its | 
track. Mr. Baker then traced back the original method of making | 
steel as practised and recommended by Berzelius, Percy, &c., and 


line fracture obtained by the use of nitrogen, and in the Bessemer 





process of spiegeleisen. ‘The Bessemer ingot, h 


in doing so explained the difference in the nature of the crystal- 


| Beyond that quantity greater hardne 
| but the: 


hammered, however, or rolled, had a very different appearance, 
and could not be distinguished from ordinary crucible steel. ‘To 
make steel he considered that we must practically start with cast 
iron, despite the method introduced by Siemens. He dwelt 
particularly upon the presence of carbon with iron, saying its 
presence was so extraordinary and almost inexplicable that 
he must dwell at some length upon that part of his sub- 
ject. With about 1°5 per om - pos steel, aitep, hentee- 
ing i its maximum hardness with maximum tenacity. 
om ss could be obtained, 
re was a loss of tenacity and of the property of 
being welded. Mr. Baker then detailed certain experiments 
which he had made with pig iron of Middlesbrough No. 3 quality, 
and added that he was of opinion that the use of a good pyrometer 
would be most serviceable in determining the manner in which the 
physical character of steel was influenced by the time and tem- 
perature of melting and by the interval between the pulling out 
and turning. The address was illustrated by experiments, a 


e said, when | was very attentively listened to. 
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RAILWAY MATTERS. 


Tue committee of manufacturers appointed at the recent 
meeting held in Birmingham upon the subject of the increased 
railway freights have had an interview with the goods managers 
of the various railway companies. No hopes were held out of a 
reversal of policy, and the committee intimated that the matter 
was so serious that if nothing was done by the companies, the 
Board of Trade, and possibly Parliament, would be appealed to. 


THE average locomotive mileage per year in the different 
countries of ‘the world has been calculated by Prof. Stuermer, of 
Bromburg, and for the leading countries the figures are given in 
the Railroad Gazette as follows : France (1873), 23,475 miles ; 
United States (1875), 21,900 ; Great Britain (1875), 16,865; Ger- 
many (187), 11,834; Austria (1875), 11,700; all Europe (1875), 
15,300; East Indies, 13,400. From the same source we learn 
that the average number of trains per day both ways in 1875 was 
20° in Europe, 14'7 in the United States, and 8°2 in India. 


THe holders of a considerable amount of preference and 
guaranteed stock in the Great Eastern Railway Company have 
determined to present petitions to Parliament against two bills 
promoted by the company in the present session, and to oppose 
them at every stage during their progress in Parliament. ‘The 
bill of the Great Kastern Railway Company for powers to con- 
struct about 115 miles of new railways through Lincolnshire, 
at a cost of at least £2,666,000; and that bill by which it is 
sought to vary the terms on which the redemption of the B 
Debenture Stock, amounting to £3,000,000, authorised by the 
Company’s Act of 1867, was provided for, will, we understand, 
meet with strong opposition from a number of shareholders. 

Ir is proposed, in a bill presented to the Pennsylvania Legisla- 
ture, and now in the hands of the proper committee, to pay a 
premium or reward of ten thousand dollars to any citizen of the 
State who shall, within ten years, construct, upon plans of his own, 
and place in practical operation on the common roads, an engine 
or locomotive, caeneiied by steam power. The test required is 
that the engine shall propel itself a ce of two hundred miles 
in a continuous direction, at an average speed of four miles an 
hour, and draw at least one vehicle ca aweightof oneton. The 
construction of the apparatus is i | to be such that it will 
conform to the track of the common wagon, turn out readily to 
pass other vehicles, ascend or descend grades of at least 300ft. to 
the mile, and apply power to at least one setof wheels on each 
carriage of the train designed to be drawn. 

Fo.iowrne is the latest railroad news from Colombia, S. A.: 
Work on the Antioquia Railway is progressing favourably. With 
125 men 2900ft. was laid in August. The contractor now proposes 
to put 500 men on as soon as he can get them. Mr. Ross has a 
contract for the construction of the ‘ Central Railway ” at a cost 
of 20,000,000 dols. He is to receive a subsidy of 250,000 dols. a 
year for twenty-two years, and 25 per cent. of the product of the 
customs. The general direction of the Central Railway will be 
from a point on the west bank on the Magdalena, below the 
mouth of the Sogamosa, or in the Cienega de Paturia, and will 
proceed vid the Lebrija river to Bucaramanga, and thence 
through Piedecuesta and Somjil to Bogota, passing as near as 
possible to the larger towns in the States of Santander, Boyaca 
and Cundimarea. The contractor will be allowed twelve years 
to complete the railway, allowance being made for any stoppage 
of the works for which the contractor is not respouiile, 

THE Lafayette (Ind.) Journal of December 18th, says :—‘* We 
have often noticed fast time being made on the Wabash Railway, 
since the putting on of their fast trains, but it was left for 
No. 4 on last Saturday to beat anything ever done between 
Lafayette and Toledo. In consequence of the engine breaking 
down between Danville and Lafayette, the train was over one 
hour late leaving here, but went into Toledo on_time. Engine 
No. 20—Chapman, engineer—took the train to Fort Wayne in 
two hours and forty-two minutes—the quickest time ever made 
between Lafayette and Fort Wayne ; and from the latter place, 
engine No. 46—Humphrey, engineer—to Toledo, accomplishing 
the whole distance of 203 miles in four hours and forty-two 
minutes. Allowing time for stops, experts claim the distance 
was run in four hours, which is fully fifty miles per hour. This 
time has never been equalled in this counrry by a regular train 
with no preparations more than usual and making all regular 
stops.” 

THE new Royal saloon carriage on the South-Western Railway 
carried upon Cleminson’s system of flexible wheel base, and 
which we briefly described in THe Enorveer of the 30th of 
November last, was used by the Prince and Princess of Wales in 
their journey on Monday last to Wimborne. As we. have 
previously described, Cleminson’s system of constructing rolling 
stock consists in so arranging the sub-frames carrying the horn- 
plates, springs, and axles, that by very simple means the three 
or more axles of the vehicle take positions of radii of any curve 
over which it may pass. The flanges of the wheels being thus 
held always Bes 8, with the rails, derailment becomes almost 
impossible on any curve, and all grinding of flanges and rails is, 
with great economy in engine power, avoided. A practical test of 
its utility was afforded on Monday on the Northam curve just out- 
side the Blechynden tunnel, through which the railway passes under 
the town of Southampton. This curve is only 7} chains radius, 
and was traversed at a considerable speed by the train, the Royal 
carriage passing over it with a remarkable degree of steadiness. 
This steadiness of running, and the greater facility with which 
curves and crossings were passed as compared with other carriages, 
were observed on other parts of the line. A distinguishing 
feature in this system is the great economy in dead weight secured 
by its application, 

SreaM street engines seem to make more progress in Brooklyn 
than anywhere else. So far as we can ascertain, steam has 
hitherto been used little on the common roads of the United 
States except on routes which were largely suburban, but 
now the Railroad Committee of the Brooklyn Common Council 
recommends that its use be permitted on two lines wholly within 
the city, and nearly their whole length in populous streets, 
though there is not a heavy movement of vehicles in them. One 
of these routes is from ‘Hlamilton Ferry to Third-avenue and 
Twenty-fourth-street, which is simply an extension of the present 
steam line from ‘l'wenty-fourth-street to Fort Hamilton; and 
the other is the line from Hamilton Ferry to the Prospect Park 
and Coney Island Railroad station at Ninth-avenue and T'wentieth- 
street. ‘The trial of steam on these routes would serve very well 
to test its effect on residence and business streets; but the 
committee recommends one condition of the use of steam which 
seems altogether unreasonable. This is, that the companies 
shall pay to the city one cent for each five-cent fare and half a 
cent for each three-cent fare into the city treasury. As the 
change will, says the Railroad Gazette, put the city to no expense 
whatever, this is certainly an enormous tax to impose upon this 
business—amounting to about 20 per cent. of its gross receipts 
and to more than the total net earnings of the Brooklyn City 
Company’s railroads in 1876. committee, then, seems to 
assume that the adoption of steam will enable the company to 
more than double its profits ; otherwise it would have no induce- 
ment to accept the permission coupled with the proposed tax. 
But even if this amount of saving can be made, it is not proper 
to turn it into the city treasury. It might not be improper to 
require a reduction of fares, in case the reduction in expenses 
should reach a certain amount, or an increase in the accommoda- 
tion of passengers, such as an inerease in the numbers of cars 
run sufficient to give every passenger a seat under all ordinary 
circumstances ; but to levy such an enormous tax as the condi- 
tion of improving street car service will have the direct effect of 
preveuing Se community from getting the better accommoda- 
tions which they so much need, PA peor the improvement was 
mainly designed te secure. 





NOTES AND MEMORANDA. 

M. H. Tresca has been elected president of the Société des 
Ingénieurs Civils of Paris. M. ‘l'resca was president in 1862, and 
is now elected for the third time. 

From observations made at Marseilles by several engineers, it 
is found—says the Moniteur Industriel Belye—that the level of 


the Mediterranean is lower by about eighty-five millimetres than | 


it was before the opening of the Suez Canal. 

THE Moose Mine, in Colorado, situated nearly on the highest 
pains of the South Park range, is probably the highest mine now 
being worked in the world. ‘The miners’ houses are built into the 
mountain at the mouth of the mine, considerably over 14,000ft. 
above the sea. 


Tue storm flood, which caused such serious damage along the 
Continental shores of the German Ocean last autumn, has laid 
bare some remains of the village of Eidum, in the Island of Sylt, 
on the west coast of Schleswig-Holstein, which perished in the 
year 1436 by the sea suddenly breaking over it and covering it up. 
Stone foundations of former dwellings, garden walls, and remains 
of various kinds are now seen there. 


M. Mitng-Epwarps has been elected president of the Scientific 
Association of France, created by M. Leverrier. ‘The association 
has organised a series of lectures at the Sorbonne, to describe new 
inventions and discoveries. M. Cailletet’s experiments on the 
liquefaction of oxygen, air, and hydrogen will be exhibited at the 
first meeting, which will soon take place. They will be explained 
by M. Henri St. Claire Deville. It is stated that M. Dumas 
intends to propose a subscription for erecting a monument to 
Leverrier. 

THE commission for reorganising the Observatory of Paris has 
—says Nature—ended its sittings, as we have already reported. 
The commissioners recommend no change in the present organisa- 
tion of the International Meteorological-office ; but, taking into 
consideration the actual wants of meteorology, it has advised the 
Minister of Public Instruction to appoint a meteorological com- 
mission, in order to suggest any measures which might be likely 
to promote the interests of meteorology at large, without inter- 
fering with the working of telegraphic weather forecasts sent by 
the International-office to the sea-ports and more than 1200 
parishes all over France. 


AT a recent meeting of the French Academy of Sciences a 
paper was read giving an account of the working of a very suc- 
cessful ventilating apparatus lately fitted on board the French 
transport Annamite, one of four large vessels built for conveying 
troops to and from Cochin China. The ventilation of the ship 
is effected by utilising the heat escaping up the funnels when the 
vessel is under steam ; or by lighting small fires for the purpose 
when the transport is lying at anchor ; and especial attention has 
been given to providing for the ventilation of a sick bay esta- 
blished in the centre of the vessel, and also of the deck on which 
the men sleep. 


M. Dreviarair has found that under certain conditions 

staco5 grammes of boron, and by the colour imparted to a 
1ydrogen flame yp554559 grammes may be detected by spectrum 
analysis. He considers boracic acid to be a normal constituent 
of sea-water and salt marshes lying above beds of carnallite, and 
finds—as reported in the Comptes Rendus—that this acid may be 
recognised in a drop of sea-water weighing about 0°0378 gramme. 
The minimum quantity which he has yet found in the Mediter- 
ranean is two decigrammes per cubic metre of water. He arrives 
by geological reasoning at conclusions differing from those of 
Dumas and others with regard to the origin of this body in the 
lagoons of Tuscany, and thinks that the source of boracic acid in 
this district may be found in a relatively modern formation. 


Srupents of pleistocene geology will, says Nature, be gratified 
to learn that the well-known very fine collection of Ilford fossils, 


formed by the late Dr. Richard Payne Cotton, F.G.S., has been 


bequeathed to the Museum of Practical Geology, Jermyn-street. 
The collection contains 246 specimens of vertebrate remains, con- 
sisting of bones belonging to speci¢s of mammoth, rhinoceros, ox, 
aurochs, hippopotamus, horse, deer, Irish elk, lion, bear, beaver, 
water-rat, wolf, and several kinds of birds. 


the Bos primigenius, are among the gems of this private collection, 
which will form a welcome and most valuable addition to the con- 
tents of the National Museum of British Fossils. 


THE temperature developed by the explosion of nitro-glycerine 
has not as yet been determined with accuracy ; but as the combus- 


tion in the case of gunpowder is under ordinary inflammation 


nearly perfect, and the elevation of temperature approximately 
known, the temperature of the gases from — nitro-glycerine 


may be roughly estimated. According to the Revue Industrielle, 
a volume of gunpowder produces, at the ordinary temperature, 
190 volumes of gas. 


volumes of gas are produced immediately after the explosion. 


powder, this volume would be increased to 13,000 volumes. 


THE production of 


eeations metals in the 
territories west of the 


gold, and a million and a-quarter silver; Nevada four hundred 
and sixty thousand gold, and forty-four millions three hundred 
and twenty thousand silver bullion. This so-called silver bullion, 
however, is about 45 per cent. gold. California also gives a 
million and three-quarters base bullion, and Nevada six and 
three-quarter millions of the same, which contains about 28 per 
cent. gold. Arizona gives for the year two millions three 
hundred and ninety thousand, of which one hundred and twenty- 
three thousand are gold, half a million silver bullion, and the 
balance ores and base bullion. The exports of silver from San 
Francisco to India, China, and the Straits are given approxi- 
mately at nineteen millions. 


REcENT investigations have disclosed the fact that oxygen under 
high pressure rapidly destroys all living beings and organic com- 
coat a All the varied phenomena of fermentation, in which the 
chemical action depends upon the presence of living organisms, 
are, says the Journal of Chemistry, completely arrested by the 
action of compressed oxygen, even if exerted for only a brief 
time; while fermentations due to dissolved matter, like diastase, 
perfectly resist its influence. M. Bert, to whom this curious dis- 
covery is due, has found a practical application of it in the field 
of physiological research. ‘Che ripening of fruits is arrested by 
exposure to compressed oxygen, and hence it must arise from 
whens evolution. The poison of the scorpion, on the other 
hand, whether liquid or re-dissolved in water, entirely resists the 
action of the compressed gas. Such poisons evidently owe their 

yower to clinadenl compounds akin to the vegetable alkaloids. 
‘resh vaccine matter, subjected for more than a week to oxygen 
under a pressure equal to fifty atmospheres, retained its virtue, 
from which it would appear that the active principle in vaccine 
matter is not certain living organisms or cells, as some have 
supposed. ‘The virus of glanders, after similar treatment, quickly 
infected horses inoculated with it; and carbuncular blood, though 
freed from bacteria, was found to retain its dangerous properties 
after the same test. ‘These must, therefore, be put in.the same 
class with vaccine matter. Jf these results are confirmed by 


further investigations, the discovery will lead to the settlement of 
many disputed questions in physiological chemistry. 


A very perfect lower 
jaw of the beaver (Castor eurvprus), with some well-preserved 
bones of the Elephas primigenius, the Rhinoceros leptorhinus, and 


Owing to the heat produced, this gas occu- 
pies about four times the above-mentioned volume, or about 760 
A 
volume of nitro-glycerine produces 1300 volumes of gas at the 
ordinary temperature, and admitting that the heat produced by 
the explosion is two and one-half times that produced by gun- 


United States and 
fissouri river, including British Columbia 
and the west coast of Mexico, during 1877, shows, according to 
Messrs. Wells, Fargo, and Co., the aggregate yield ninety-eight 
and a-half millions, being an increase of seven and a-half million 
dollars over 1876, California gives fifteen and a-quarter millions 


MISCELLANEA. 

A CORRESPONDENT writes to the Times again suggesting the 
necessity for appliances to the Thames Embankment walls by 
which anyone falling in the river may have the means of saving 
their life. He suggests that chains should hang vertically from the 
large mooring rings, and that the chains should be fitted with small 
cross pieces at intervals. Some such means, by which drowning 
persons could, until assistance arrives, hold themselves above 
water, is certainly necessary, and it seems that festoon chains 
hanging from each ring, and reaching to within a few inches of 
lowest water level, would be the best appliance for the purpose. 
In Dublin, lifebuoys are hung on the Sen all along the 
quay of the Liffey at convenient distances. ‘The buoys are each 
provided with a length of rope, and are available at any moment. 


WE understand that the small light draught steamship, Silva 
Americano, designed and constructed by Messrs. Edwards and 
Symes, under the direction of Captain C. Alexanderson, F.R.G.S., 
for the Portuguese Government, and the navigation of the upper 
waters of the river Quanza, has safely arrived at Loando, the 
capital of the old Portuguese settlement Angola. The vessel was 
illustrated and described in the last volume of THe ENGINEER, 
p- 149. She has no outside keel, and for the a of the sea 
voyage was fitted with a false kee!, 2ft. in depth. On her arrival 
at Loando this was taken off and a trial trip made up the Quanza, 
when on a run of about four and a-half days she made a speed of 
from ten to eleven knots per hour, and with about one-third the 
fuel used by the other boats on the river. Her draught is found 
to be much under that stipulated, namely, 24in., and under the 
trials after her sea trip she has given every satisfaction. 


A FEW days ago, a party of gentlemen assembled at the new 
Stanrigg Pits, being sunk by Messrs. William Black and Sonsto the 
slatey band ironstone, to witness the starting of a fine pumping 
engine, the erection of which has just been completed for the A te 
firm by Messrs. Dick and Stevenson, of Airdrie Engine. Works. 
The depth of the shaft on which the engine is placed will be 150 
fathoms, the water being raised in three lifts, or by three sets of 
pumps. ‘The engine—a modification of the Cornish engine—has 
a steam cylinder 66in. diameter, and a stroke in the pumps of 
12ft. The cylinder, with its covers, weighs about eighteen tons, 
and the beam is formed of the wrought iron plates, each about 
30ft. long and lin. thick. The pumps are of the plunger type, 
and were tested to a pressure of 400 ib. per square inch,’ previous 
to leaving the works of the makers, Messrs. Dick and Stevenson. 
The working pressure is about 160 lb. per squareinch. The pump 
rods, provided by Mr. Wm. Shanks, Airdrie Saw Mills, are of 
pitch pine, 12in. square, in lengths of 36ft. securely jointed by 
strong wrought iron spear plates. The party having assembled 
in the engine-room, steam was admitted to the cylinder, the great 
beam immediately began to rise and fall with great smoothness 
and regularity, and in a few minutes the first water pumped from 
the Stanrigg Pits was brought to the surface. 

THE practical success with which steam-propelled barges have 
been introduced for the transportation of coal on the Chesapeake 
| and Ohio Canal promises to play an important part in controlling 
| the general freights upon that highway, and in the development 
| of its coal trade. 1s is known, observes the Engineering and 
| Mining Journal, that the fleet of steamers thus employed during 

the past season has been able to make fair net earnings, while 
| charging at the low rate of 90 cents for 184 miles, in spite of the 
| unprecedented losses of time by riots, strikes, and flood, and which 
| made the total running season but little better than half an average 
one. Such a success under such circumstances would appear to 
foreshadow the ultimate adopiion of this carrying system upon 
the canal, and the gradual reduction of the cost of this service 
toaminimum. The original cost of these vessels being greater 
than that of the ordinary horse-boats, the tendency. will doubtless 
be for the canal equipment to be more largely controlled by 
capitalists, thus enabling producers to contract with responsibie 
parties for the transportation of their coal to tide-water, and, in 
great measure, avoid the exposure to boatman’s strikes, which, 
upon this highway, have in the past been prolific sources of loss 
to the Cumberland trade. Infact, the system of contracting for 
the delivery at tide-water of gross quantities of coal has been 
already successfully adopted during the past year by some of the 
companies. 

THE Austrian Military Review gives some particulars as to the 
underground telegraph lines which are being laid from Berlin to 
the most distant extremities of the German Empire. ‘The first 
underground line completed was that between Berlin and Halle, 
which is to be connected with three lines from Berlin to Cologne, 
from Berlin to Frankfort-on-the-Maine, and from Berlin to 
Strasburg. The lines from Berlin to Hamburgh and Kiel, from 
Berlin to Breslau, and from Berlin to Kénisburg were then 
proceeded with. The Berlin-Hamburgh line is provided with 
two parallel cables, each of seven wires ; and from Hamburgh 
one of these cable is continued to Kiel, and the other to Wil- 
helmshafen and Emden, where it is joined on to the North Sea 
cable to England. The work of laying these cables is very diffi- 
cult in mountainous districts, but along the high roads it is 
simple enough, and of late the operation has been further simpli- 
fied by the use of a machine constructed for the purpose. ‘This 
machine, attached to a traction engine, excavates. the earth along 
the line of route, and, having laid the cable in the ground, throws 
it back again ; the only manual labour required being that of the 
men who level the soil afterwards. ‘This machine was tried in 
the presence of Herr Stephan, the Director of the Prussian Post- 
office, upon the underground line from Berlin to Spandau, by 
way of Charlottenburg, and was found to work very well. 
Marshal von Moltke has despatched a detachment from one of 
the ‘railway regiments” to Spandau to make. an underground 
passage for the cable underneath the fortifications, and a com- 
mission composed of civil engineers and telegraph employés, has 
has been appointed to arrange for laying down in the course 
of the spring the lines from Berlin to Cologne, Frankfort, and 
Strasburg. 

A SOMEWHAT novel method of producing iron and steel castings 
has been patented in the United States by Mr. A. J. Nellis, of 
the Pittsburgh Agricultural Works :—‘‘In the ordinary method 
of making steel castings,” says the American Manufacturer, “it 
is necessary for the steel to be very high in carbon, in order to be 
fluid enough when melted to run into a fine casting, and the 
excess of carbon is removed after the casting is made by a process 
of annealing which requires from ten to twenty days. By Mr. 
Nellis’ method of making castings, low carbon steel, or ordinary 
tool steel, may be employed if desired. The mould in which the 
casting is formed is impregnated with combustible materials, 
which takes fire the instant that the melted steel comes in contact 
with the mould. An intense heat appears to be generated, which 
retains the steel in a perfectly fluid condition till it reaches the 
smallest corners of the mould, and an agitation is caused by 
which all air and confined gases are allowed to escape from the 
metal, thereby making the casting free from blowholes. We 
have been shown ploughshares and other small irregular shaped 
castings made by it, which appeared perfectly sound, and on 
breaking them the fractured surfaces showed no signs cf blow- 
holes. Pieces were broken off from one ploughshare, and without 
any previous annealing or other treatment, were heated and 
welded together so perfectly that the weld could not be dis- 
tinguished. One piece was drawn down and made into a chisel, 
and another into a pocket-knife. The latter was tempered and 
ground, and the edge was so sharp that it would cut a fine hair. 
‘The ploughshares made by this process can be forged into any shape 
required by an ordinary blacksmith, or after it is entirely worn 
out he may draw it down into tools or cutlery. If the new 
process succeeds as well as it promises to do, we may soon see 
steel castings largely used cpakehe of wrought iron or steel forgings 


for all difficult shapes.” 
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AUTOMATIC FRICTION BRAKE—KAISER FERDINAND NORDBAHN, AUSTRIA. 
HERR V. BECKER, VIENNA, ENGINEER. 


(For description see page 73., 
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ON CONTINUOUS BRAKES FOR RAILWAY 
TRAINS.* 


By Mr. D. Sanpers. 


Tuis subject has become of so much importance, affecting as 
it does the future working of railways, and the safety of the 
travelling public, that it may be interesting and useful to con- 
sider the principles which have hitherto been appifed, in the 
working of continuous brakes, To describe the whole of the 
different forms of brakes, which from time to time has been 
»roposed, would be impossible in this paper, but as they have all 

n proposed to be worked upon one or other of certain 
principles (the only difference being in the details of construction), 
it is sufficient to explain the more recent application of those 
principles, which not only have been worked up toa greater 
state of perfection, but actually put into practical operation. 
The examples which the writer has silachid are only therefore 
intended as illustrations to show in what way the different 
powers are employed, and how they operate under the various 
conditions required of them in the working of railway trains. 
It is only during the last few years that the subject has received 
much attention, and although continued improvements have been 
made since the first train was run, to increase the speed of the 
locomotive, little has been done in a practical way to bring a 
train, when Leet at high speed, to a state of rest, and 
numerous accidents have arisen from the want of sufficient 
retarding power. The only brake power, until recently employed 
consisted of hand screw brakes applied to the tender and guards’ 
vans, These are respectively applied by the firemen and guards, 
but the retarding force which they can by those means produce 
is so smallin proportion to the momentum of the train, that 
although it is sufficient to control a train under ordinary circum- 
stances, it is not sufficient to arrest its p in time of danger. 
With the gradual increase of traffic and speed it has become 
necessary to provide the means of arresting trains in short 
distances, and to effect this object continuous brakes have of late 
received considerable attention. the term implies, a con- 
tinuous brake is one by which blocks are aeaet to all or near]; 
all the wheels throughout the train, and it isthe means employ 
for putting the requisite pressure upon the blocks whic 
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stitutes the important question for discussion. ‘There are two 
different methods of applying brake power. The simple or 
direct-acting principle : Ths includes all those brakes in which 
the power is created at the time when it is required to put the 
brakes into operation, and it therefore follows that the efficiency 
and certainty of action in this particular class of brakes entirely 
depends upon the perfect working order of the mechanism 
Seer. The automatic principle: This includes all those 
brakes in which the power is kept alive, or maintained in 
readiness to be ie the moment it is wanted. Most of the 
different principles have been applied both automatically and 
non-automatically, and the way in which they have respectively 
been worked out will now be described. 

(1) The screw brake shown in the diagram, Fig. 1. This 
consists of a shaft extending from each carriage to the other, 
the revolutions of which screw up the brakes upon the carriages 
to which it is applied. This shaft is put into operation by 
means of hand gearing in the brake vans, and it may there- 
fore be considered merely as an extension of the old hand 
system by converting the carriages into so many brake vans, all 
of which are put under the control of the guard, who, when 

utting on his own brakes, also applies those on the carriages. 

e motive power employed is that of the guard, and it is 
evident in order to exert his power effectively throughout an 
entire train of say 200 tons weight, a considerable amount of gear- 
ing would be required in order to multiply the power to the 
nece extent to force the blocks to the wheels. This could 
only be done at the expense of time, and while the power was 
being accumulated a collision might take place. When it is re- 
membered that a train travelling at sixty miles an hour, passes 
over thirty yards in a second, it will be seen how im- 
portant it is that a brake should be capable of prompt 
application at the moment it. is Pk a It therefore 
would appear, that a revolving shaft throughout the entire train 
could not be advantageously applied, if operated upon by 
manual power. The method of applying this screw system has 


been to divide the trains into different portions, and place each 
one under the control of their respective guards, who, if they all 
worked in concert, would no doubt have considerable power over 
the train ; but its entire efficiency would depend upon the guards 
being always on the alert, and on the look out for accidents, or 
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| for a signal from the driver. ‘The system has not to the writer's 
knowledge been applied automatically, and it can therefore 
hardly be considered as continuous in the true acceptation of the 
term. 

(2) The chain brake, Fig. 2. 
underneath the carriages and passing under and over the pulley as 
shown. Oneendof thischain issecured to the end of the last carriage 
upon which it is required to exert its influence, and the other to a 
revolving shaft on the brake van. This shaft carries a friction 
drum, which, being put into motion, winds up the chains, and 
thereby the levers on each carriage are raised, and the brakes 
applied. On the axle of the brake van is also a friction drum, 
and in order to apply the brakes, it is only necessary to bring the 
two drums into contact, which causes the chain to be wound up 
on the shaft, and the brakes applied in the manner described. The 
brakes are put into operation by the guards, by means of the lever, 
which being released by the trigger supportingit, puts the two fric- 
tion drums in contact. It will be seen that this brake is capable 
of very quick application. At sixty miles per hour a 3ft. Gin. 
wheel makes 7°3 revolutions per second; and supposing the 
friction drums to be the same size, and the shaft upon which the 
chain is wound to be 4in. diameter, 1ft. of chain would be wound 
up for every revolution of the shaft, or 7°3ft. per second, = 
vided there was no slip between the friction drums. If the slack 
amounted to 1ft. upon each carriage, the brakes would there- 
fore be applied on seven carriages in one second of time at 
sixty miles an hour, and in two seconds with fourteen carriages. 
The efficiency of this brake depends—first, upon the vigilance of 
the guards, and secondly upon the friction or bite of the two 
drums necessary to keep the chain tight when they are brought 
in contact. In the application of this principle it has been 
customary to extend the chain to a certain number of carriages 
only at each end of the train, and to place those carriages so con- 
nected under the control of the front and rear guards. The chain 
brake can be applied by the driver and be made to act automati- 
cally on the two different portions of the train by means of a 
cord communication, as shown in the diagram. This cord is 
carried the entire length of the train, and attached to the 
triggers supporting the levers in the brake vans. Upon 
pulling the cord from the engine the triggers are released, 
and the brakes applied by the falling of the weighted levers 


This consists of a chain running 
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which press the friction drums together. Upon the train 
accidentally separating the cord would be put into tension, and 
the same result as above would follow; but should the divi- 
sion take place between any of the carriages connected together 
_ by the chain, the brakes on that portion would not be applied 
because the power would be lost. It therefore seems to follow 
that if the chain was extended the whole length of the train, the 
brakes could not (although the levers would be released by the 





breaking of the cord) act automatically, because the chain would | 


become loose and the friction pulleys would have nothing to 


tighten against. In this principle it therefore appears necessary 


to divide the train into portions, so that the whole power maj 
not be lost by any accidental breaking the chain. The 
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out to work the friction pulleys from one of the tender axles, or 
any other means of controlling the brakes from the engine, than 
the cord attachment ; but it would seem that an advantage would 
be gained by so doing, as it wouid enable the driver to release the 
brakes as well as to apply them; but as at present arranged, the 
driver can only apply them by pulling the cord, they must be 
taken off by the guards, thus making the working of the brakes 
one of divided responsibility. 

(3) Another form of chain brake consists in keeping the chain 
constantly under tension, by which weighted levers or springs, 
which are employed to apply the brakes on each carriage, are kept 
out of action. ‘The brakes in this case are applied by relaxing 
the chain, and it is evident that, as the power for applying the 
brakes are the levers or springs on each individual carriage, the 
automatic action is obtained by the breaking of the chain 
in any part of its length. This arrangement, however, requires 
some means of winding up the chain and keeping it in tension. 
This has been done by means of a winding up apparatus in the 
brake vans, and so long as the trains were attached to the vans 
this might be done; but it would be difficult to apply on each 
carriage so as to be conveniently worked when the brake van 
was not available, and at the same time to provide for the free 
control of the chain from the vans when the train was made up 
complete. 

(4) The simple vacuum brake, Fig. 3. This brake consists of 
a pipe extending the entire length of the train, and connected to 
collapsing cylinders on each carriage. The heads of these 
collapsing cylinders are attached to the brake gearing, in such a 
manner that when the air is withdrawn from them, the pressure 
of the external air causes them to collapse and pull upon the 
levers with a power due to their areas, and the pressure of the 
atmosphere upon their heads when exhausted. ‘The end of the 
continuous pipe on the engine is connected to an ejector which is 
supplied with steam from the locomotive boiler, and the extreme 
end of the pipe on the train is closed. It will be seen that 





when the steam is turned into the ejector, the air will be | 


drawn out of the continuous pipe, and also from the collapsing 
cylinders, and the brakes applied as above described, with 
a power in proportion to the vacuum created in the collapsing 
cylinders. In order to release the brakes, it is only necessary 
to shut off the ejector and admit air, say, by the valve, Fig. 3a, 
by which the collapsing cylinders are relieved of the atmo- 
spheric pressure, and therefore rendered powerless. The efficiency 
of this brake, as a train stopper, depends upon the power of 
the ejector, and it can only be put under the control of the guards 
as well as the driver, by means of a cord running the entire length 
of the train, by which the steam cock can be opened by pulling it 
from the guards’ van; but this cord communication can only be 
used safely when the train is intact. In the event of an accidental 
separation, it would be a source of danger; because the steam 
cock would be opened by the breaking of the cord, and the front 
portion of the train would thus be arrested by the partial appli- 
cation of the brakes, whilst the rear portion would be left free to 
run into it. As the power-producing apparatus is on the engine 
only, it follows that it cannot act automatically without the 
addition of some other exhausting apparatus in the brake vans. 
This has been done by means of exhausting pumps, worked from 
the axles, which, being put into gear by the breaking of the cord 
or otherwise, withdraw the air from the pipes, and so apply the 
brakes. This arrangement, however, requires each coupling 
between the carriages to be provided with self-closing valves, so 
that when an accidental separation of the train takes place, the 
ends of the pipes are automatically closed, otherwise the necessary 
vacuum could not be created by the exhausting pumps. It would 
therefore seem that the automatic action of this brake entirely 
depends upon the perfect closing of these valves, and the working 
of the pumps, which at sixty miles an hour would make no less 
than 440 strokes per minute; and it may be doubtful whether 
these could always be kept in perfect working order, to be 
depended upon with that absolute certainty which is a sine 
qua non to an efficient continuous brake. As has been shown 
above, the brakes are applied by creating a vacuum in the con- 
tinuous pipe and collapsing drums, and in proportion to the 
withdrawal of the air from them, so does the power of the brakes 
increase, up to the maximum power which the ejector is capable 
of creating. The rapidity of application therefore depends 
upon the power of the ejector, but it is evident that, under the 
most favourable circumstances, a certain amount of time must 
elapse in abstracting the air from the pipes, and the power of the 
brakes must increase in the inverse ratio to the speed of the train; 
or in other words, when the speed is greatest at the first moment 
of apparent danger, the brakes are less effective than they are 
after a lapse of time, when the speed of the train is diminished. 
This is obviously the reverse of whatit should be. In order that 
they may be applied at all, it is absolutely necessary for the pipes 
to be at all times air-tight. If a coupling should be discon- 
nected, the brakes could only be applied with a force due to the 
action of the ejector against the friction of the air passing through 
the length of pipe which remains unbrol so that if a leakage 
should take place in the front part of the train, the brakes would 
ha useless. ‘The safety of this principle appears to depend solely 
upon the being maintained air-tight, and the perfect 
fitting together . gs b:tween the carriages. In the 
application of cox arise whether the 
power for working ther hands of the driver 
and guards, or bosk, ould, or should 
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- 
having to call their até m, by means of a cord communication 
or a whistle, both of which might be ineffective in arousing them 
to the necessity of stopping the train, and although the means 
might be at hand, the employment of which would avert collisions, 
accidents might happen from those means not being brought 
promptly into use, through failure of the communication. Not 
only is it necessary in time of danger for the drivers to have im- 
mediate and full control over the whole of the available brake- 
power, but in ordinary working; especially with stopping 
trains it is a great advantage in the regulation of wes into 
stations. Much time is saved by drivers having full control of 
the retarding, as well as the motive power, instead of relying 
— the uncertainty of the guards acting in concert with them, 
whose attention is often taken up by other duties, in con- 
nection with passengers’ luggage, &c. Circumstances may, 
however, arise which would require immediate action on the 
part of the guards, independently of the drivers, such as an 
axle breaking, a carriage leaving the rails, or a signal from a 
passenger, &c., and therefore the guards, as well as the drivers, 
should have the means of applying the whole of the brake power 








| whenever it is necessary to do so, but the general working of the 
| brakes should be trusted entirely in the hands of the driver. There 

are other contingencies to be provided against in the working of 

railway trains. The engine may break away, or the train become 
| accidentally divided by the failure of a coupling, and unless the 
| divided portions are rapidly brought to a state of rest, accidents 
| may arise from the rear portion running back upon a descending 
| gradient, or from its overtaking and colliding with the front por- 


| aWay engine was stopped in front of the train, from which it had 
become detached. ‘lhe consequence was that a violent collision 
took place and much damage was done. Even if the front and 
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| cause a disastrous collision, a telescoping action might take place, 
| as it did at Shipton, which led to such sad and fatal results. It 
| 
} 
| 





therefore would appear that the necessary conditions to be 
fulfilled by a perfect system of continuous brakes are :—(a) Com- 
plete control both in applying and releasing them throughout 
the entire train by the driver. (4) Control in applying 
them in time of danger by either of the guards, (c) Auto- 
matic action in the event of an accidental separation of the train. 
(d) The brakes to be their own tell-tale, and the automatic action 
not to be contingent upon the proper working of a cord communi- 
cation, or any appliances to be put into operation when necessity 
arises. It will have been noticed that these four conditions are 
not completely fulfilled in either of the principles described, 
The writer will now proceed to describe those which more or less 
| fulfil the above conditions, and the facilities which the powers 
| employed afford for providing an efficient and reliable brake. 
(5) The hydraulic ake illustrated in Fig. 4. This consists of a 
continuous pipe throughout the train connected to a cylinder and 
yiston upon each carriage, which operates upon the brake-blocks. 
Gown. the engine is asteam pump, which forces the water into an 
accumulator also placed on the engine. This accumulator con- 
sists of two cylinders and pistons, the area of one being double 
that of the other. The continuous pipe and steam pump 
are connected to the smaller cylinder, a steam is admitted from 
| the boiler to the larger one. The duty of the pump is to force 
the water into the accumulator, with a pressure of twice or 
more that of the steam in the boiler, which is acting upon 
the larger piston, so that if the steam pressure is 120 Ib. per square 
inch, the pressure of water in the accumulator will be 240 lb. 
per square inch. This pressure may of course be 
creased to any amount by adjusting the relative proportions of 
the two pistons in the accumulator and pistons of the steam 
pump. By means of a “‘regulator” on the engine the pressure 
thus obtained is admitted to the continuous pipe, and so to the 
cylinders and pistons on the carriages by which the brakes are 
applied. It will be seen that in this form the hydraulic brake 
can be applied or released by the driver, and it thus fulfils the 
first condition above mentioned. In order to comply with the 
other conditions, and make the brake act automatically, powerful 
springs have been introduced on each carriage, which are put 
| into compression by means of a separate cylinder and piston ; 
| these springs act as accumulators, and react upon the water in 
| the cylinder which applies the brakes when by a separation of the 
train the continuous pipe is broken. There is no cord communi- 
| cation, and, as the brake is its own tell-tale, the fourth condition 
is complied with. In the application of this principle it is neces- 
sary to provide against the effect of frost, and this is done by 
using a solution of salt and water, or water and glycerine, both 
of which mixtures freeze only at very low temperatures. 
small tank containing the solution is placed on the tender, and 
the steam pump takes its suction from it. This tank supply also 
provides for the loss which arises from leakage, and the disconnec- 
tion of the couplings between the carriages when the train is 
broken up. 

(6) The compressed air brake, illustrated in Fig. 5. In the 
application of this principle a great many different forms of brakes 
have been suggested, all of which essentially consist of an air 
compressing pump, worked from one of the axles of the train, 
or by steam from the locomotive boiler, a reservoir, and 
cylinders and pistons on the carriages, by which pressure is put 
upon the blocks, when themselves put into communication with 
| the reservoir through the continuous pipe. As none of these 
forms fulfil the above conditions it is not necessary to enter 
into a detailed description of them. The automatic compressed 
air brake is the most recent application of the compressed air 
principle, and it is illustrated in Fig. 5 donkey pump 
is kept continually at work by the steam from the locomotive 
boiler, in order to maintain a pressure of 601b. to 701]b. per 
inch of compressed air in the continuous pipe and reservoirs, one 
of which is placed upon each carriage. In connection with this 
reservoir B is a cylinder and piston C, by which the brakes are 
applied. Between the reservoir and cylinder is an apparatus 
or regulator D, the function of which is to regulate the 
flow of compressed air from the reservoir to the cylinder 
when the brakes are applied, and to release the compressed 
air from the cylinder when the brakes are required to be 
taken off, at the same time to admit a further supply of 
air to the reservoir for the purpose of recharging it. This appa- 
ratus is of a somewhat complicated nature, but as the jade 
| action of the brake depends upon it, it is necessary to describe 
| the principle upon which it works. This principle is illustrated 
| in the rough diagram Fig. 6. A is a reservoir of compressed air, 
| Bthe cylinder and piston by which the brakes are applied, C the 
| continuous pressure pipe, and D the apparatus for regulating the 
| flow of compressed air to and from the cylinder. A constant pres- 
sure of compressed air is maintained in the pipe C by the continual 
working of the pump on the engine. The pressure thus obtained 
is admitted to both sides of an elastic diaphragm or piston, E. 
This diaphragm is made to operate upon an arrangement of valves, 
which, for the sake of simplicity, is represented by a single cock, 
F. So long as the normal pressure in the continuous pipe C is 
| maintained, equal pressures are also maintained on both sides of 

the diaphragm, antl it i verefore, inoperative; but when the 
pressure in the pipe C i: iced a similar rednetion of pressure 
takes place on the top side of the diaphragm, which is then forced 
upwards by the contined pressure on the opposite, or underneath 
side. This motion operating wpon the cock F establishes a com- 
» reservoir A and the cylinder B, whereby 
1. Upon the restoration of the normal 
pipe the diaphragm is again put into 
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equilibrium, and by its motion downwards operates upon the | 





cock in such a as to shut off the connection between 
the reservoir the cylinder, and open a passage for the 
free exit of the compressed air in the cylinder, which is then 
driven out into the atmosphere by the action of a spring upon 
the piston, which is employed to take the brakes off. The 
valves G and H are for the purpose of retaining the pressure 
on the underside of the diaphragm and in the reservoir at 
the time the pressure in the continuous pipe is reduced for 
} purpose of applying the brakes. In order to apply the brakes 
| it is only necessary to reduce the normal pressure in the con- 
| tinuous pipe, sufficiently to destroy the equilibrium of the dia- 
| phragm, and this ean be done in any part of the train by opening 
| a cock, or by the accidental separation of the train or couplings 
| between the carriages. The application of compressed air is there- 
fore automatic, and it fulfils all the four conditions above stated 
to be necessary to make a theoretically complete continuous brake. 
The efficiency of this principle appears to depend upon the pump 
maintaining a constant pressure in the continuous pipe, and on 
both sides of the diaphragm ; for should any reduction of pressure, 
however small, take place, from the imperfect working of the 
pump, or leakage in the pipes, the equilibrium of the diaphragm 
would be destroyed, and the brakes applied at a time when perhaps 
it was not intended, and, if, after they were applied, unless the 
pump wére capable of restoring the normal pressure, a difficulty 
might arise in taking them off except by releasing the air by other 
means in the cylinder on each carriage, It also appears that by this 








tion. An accident of this nature lately happened in which a break- | 


| detached portions were not mses by a sutticient distance to | 
writer is not aware whether any arrangement has yet been carried 
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arrangement there isnomeansof regulating the power of the brakes, 
As they are applied by establishing a connection between the 
reservoir and cylinder in the manner described, it follows that 
the brakes must either be “full on,” or completely “off.” As 
explained above, a very small reduction of pressure in the con- 
tinuous pipe causes the brakes to be applied, and as the pressure 
employed is very great, the leakage from the pipes might acci- 
dentally be sufficient to apply them when not intended. Com- 
pressed air has a tendency to escape in all directions and blow the 
| couplings apart; the perfect working of this principle appears 
| therefore to depend upon the perfection of workmanship, the 
secure connection of the couplings between the carriages, and the 
perfect workiug of the steam pump. In compressed air machinery, 
| a difficulty arises from the generation of heat, and the writer 
| found this rather a serious obstacle in the application of this prin- 
| ciple for effecting a means of communication between passengers, 
drivers, and guards, Whether any such difficulty has been ex- 
| perienced in the application of it for working brakes, he is not 
| prepared to say, but it seems that this would have to be guarded 
against in the application of the compressed air principle, Com- 
pressed air has A been applied automatically by meansof a cylin- 
der and piston on each carriage, the pressure being maintained on 
both sides of the piston, The principle is shown in Fig. 7. It will 
be seen that as the area of one side of the piston is diminished 
by the rod there is a superabundant weight on the top side, which 
keeps the piston at the bottom of the cylinder, so long as the 
pressure is maintained on both sides of it. There is a valve A 
which closes towards the continuous pipe, as shown, ‘This brake 
is applied by releasing the pressure from the continuous pipe, 
which leaves the piston free to be moved upwards by the expan- 
sion of airon the underside, which is in conneetion with an air 
reservoir, The power of the brake therefore depends upon the 
amount of air admitted into the pipe, to reduce the pressure on 
| the top side, and it can therefore & regulated as required, The 
| brake is its own tell-tale, and all the four conditions are ful- 
filled, 

(7) The automatic vacuum brake, Fig. 8, which shows the 
| brake designed by the writer. In the application of this prin- 
| ciple a vacuum is created in the continuous pipe by means of an 
| ejector on the engine, and it is subsequently maintained by an 
exhausting pump, worked from a reciprocating part of the enyine. 
} The function of this pump is therefore not to create the necessary 

power but to maintain it, by withdrawing the air which must of 
necessity find its way into the pipes through leakage. On 
each carriage are two drums with flexible heads of different 
areas, shown enlarged in Fig. 9, which being connected with 
the continuous pipe and to the brake gearing, pull in opposite 
directions. The larger drum of the two is employed 
to keep the brakes out of action, and the smaller one for 
applying them. In the connection between the smaller drum 
and the continuous pipe is a self-closing valve, as shown enlarged 
in Fig. 10, The action of the brake is as follows. When the 
vacuum is created in the continuous pipe the air is simul- 
taneously withdrawn from both drums, Dut the pressure of 
the atmosphere, acting upon the head of the larger drum, 
overbalances that upon the head of the smaller one, As they 
are both connected to the opposite ends of the same lever, the 
difference of power in the larger drum over that of the smaller is 
constantly employed in keeping the brakes out of action, In order 
to apply them it is necessary to destroy the vacuum in the larger 
drum, which is done by admitting air into the continuous 
pipe by means of valve on the engine or in the guards’ 
vans, or by an accidental separation of the train or discon- 
nection of the couplings between the carriages. The 
admission of air into the continuous pipe does not, however, 
destroy the vacuum in the smaller drum on account of the 
valve, before described, sealing it. The coupling of the 
connecting pipe between the carriages is shown in Fig, 
11. <A valve is provided for admitting air to the smaller 
drum if necessary. The action of these two drums is as 
follows-—The effective power of the larger or releasing drum is 
380 square inches x 101b. vacuum = 3800 lb., whilst that of the 
smaller or applying drum is 3l4in. x 10 1b, = 3140 1b. There is 
therefore, with a 10 1b. vacuum, an excess of power equal to 
660 Ib. in each releasing drum, acting in the direction of keeping 
the brakes constantly out of action. When the normal vacuum 
in the continuous pipe is reduced say 174 per cent., the two 
drums are put into equilibrium, but this diminution of pressure 
not apply the bbealies, because the larger drum is still 
pulling with equal power against the smaller. The brakes can 
only be put on by still further reducing the vacuum in 
the larger drum; and in proportion to such reduction, the 
applying drum is permitted to apply them. The total 
destruction only of the vacuum in the releasing drum allows 
the other to act with full effect upon the brake blocks, 
It will be seen that by this arrangement of opposing powers the 
efficiency of the brake does not depend upon the normal vacuum 
being kept up, but that it may be reduced 174 per cent. without 
affecting the brakes, and also that the power of the brakes can be 
regulated by the quantity of air admitted into the continuous 
pipe, in any part of its length. ‘The brake is its own tell-tale, 
and the power of it is always registered in front of the driver by 
means of a vacuum gauge, and therefore all-the four conditions 
are by this arrangement complied with. It will also be-notieed 
that as the external pressure of the atmosphere always presses 
upon the outside of the pipes and apparatus, there is no 
danger—as in the application of the hydraulic and compressed 
air principle—of the couplings being blown apart. On the con- 
trary, they are firmly held together by the pressure upon them, 
and there is for this reason a tendency in the use of this prin- 
ciple to reduce rather than aggravate any imperfections of work- 
manship.” 
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The subject of this paper has been so often and so fully treated 
in our pages that there was little said in the discussion of the 
preceding paper that it is necessary to record. Mr. Olrick 
referred to the fact that an emergency brake, or a brake which 
shall only be used in cases of imminent danger, stopping being 
commonly effected by the ordinary brake, is absolutely useless. 
This is without any doubt true ; brakes of this class have proved 
| useless when they have been most needed, owing to the 
want of familiarity with its nse on the part of the driver, 
which results, as the speaker stated, “In his fumbling 
| about perhaps with the wrong handles, or feeling for the right 
one,” at a time when every second is of infinite value. One 
speaker said that he did not see that it was a matter of any im- 
portance in why iy the pressure was obtained or applied, or 
what was the pressure per unit used, so long as it was sufficient 
to briny the blocks upon the wheels with a pressure e‘jual to their 
load. ‘This, however, is not necessarily true in practice, for the 
more powerful brake or that worked with the greatest available 
pressure upon each block will generally be capable of more in- 
stantaneous application and action, and in the use of » brake a 
quartet of a second is length of time of much importance. It 
was urged that continuous brakes are as necessary on slow trains ns 
upon the fast main line trains, because their use enabled the 
short distances between the stations to be traversed at a faster 








speed. 

PMT, I. Lowthian Bell said that as a railway director he might 
instance the difficulties which the choice of brakes impose on 
directors generally by reminding the members that the trains of 
the North-Eastern Railway ran over lines which on the north 
were using the Westinghouse brake, and on the ‘south the 
Smith brake; so that their choice must be in opposition to 
one of these lines, and there seemed no way out of the difficulties 
which the difference involved. He, however, stated that he con- 
sidered the Westinghouse the superior, and that he believed it 
would be adopted on the North-Eastern line. 

Mr, Tomlinson stated, as the result of his experience with con- 
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tinuous brakes on the Metropolitan District Railway, that the 
wear of tires was so much more uniform on trains so fitted, that 
only one-half the usual quantity had to be turned off in a given 
time, so that, so far as wear is concerned, a tire should last nearly 
double the time that one would on a vehicle fitted with the com- 
mon brake, which skidded the wheels, The same speaker con- 
sidered that trains parted or broke so very seldom on most lines 
that automatic action was dearly purchased at the cost of the 
complexity involved. Very few, we think, will agree with Mr. 
Tomlinson in this. Professor Unwin asked wh the Westinghouse 
brake invariably stopped a train in a shorter distance than almost 
every other; he said it did not seem clear to him that it was 
due to the application of greater pressure to the wheels as a 
maximum pressure, that at which slipping took place on the rails, 
is common to all, It was explained that though that pressure as 
a maximum might seem sufficient, a pressure of as much as two 
and a-half times the weight on the wheel increased the efficiency 
of the brake, and im this way the Westinghouse arrangement 
“braked” the wheels more effectually at the instant of applica- 
tion. This, with the great rapidity of application, due to the great 
air pressure employed—about 1001]b. in some cases—accoun' 
for the efficiency of the brake referred to. It was urged that. im 
the common use of the continuous brake sudden i 
should be avoided, as it was attended with great discomfort to 
passengers, From what fell from one speaker it was evident 
some misconception exists as to the action of continuous brakes whem 
the wheels are not skidded, the prevalent idea being that though 
the wheels are not skidded their periphery is caused to travel ata 
speed somewhat less than that of the advance of the train. With 
a rails and a properly applied brake this does not take place, 
the wheels running at the speed due to that of the train, the 
stopping pease being obtained by using what is, with the engine 
driving wheels, the tractive adhesion. ‘The train is thus stopped 
by making it difficult for the wheels to revolve in the same wa) 
as a brake would act if the rails were racks and the wheels 
eared into them. ‘The author of the paper said his brake could 
ye and is usually applied in two seconds, though it took ten seconds 
to take it off. He said a pressure brake must be in good order to 
work at all, while his had worked well a whole week with a cut 
of considerable size in one of the india-rubber diaphragms. 

We have not illustrated Mr. Sanders’ brake, as it will be found 
on page 106 of our last volume, 
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LETTERS TO THE EDITOR. 
(We do not held ourselves responsible for the opinions of our 
correspondents.) » 


STEAM TREE FELLING MACHINE, 

Sir,—In the able notice of my steam tree feller, which appears 

in your issue of this day, you say, “The great difficulty seems to 
us to lie inthe fact that from almost the moment the saw begins 
to work a guy rope must be employed to draw the tree away from 
the saw, as if this is not done, the saw binds and may be broken. 
We saw on one occasion as many as a dozen men hard put to it 
to keep the saw relieved,” 

Now as this remark is calculated to produce the erroneous im- 

wression that a large staff of men is required to work the machine, 
i trust you will allow me space in your columns to offer an 
explanation on this point, 

As a matter of fact the guy rope to which you refer was only 
used because the trees which your reporter saw being felled were 
close to a wall, towards which they all more or less inclined, and 
it was therefore necessary to pull them in the opposite direction 
by a guy rope to avoid their falling upon and crushing the wall. 
If your reporter had been earlier on the ground he would have 
seen the four large elms, referred to in your article, felled without 
the use of the rope, which is never needed when working in the 
open, for the level surface left by the saw allows of the wedges 
being driven into the saw-cut with such precision as to enable the 
direction in which the tree falls to be governed with great nicety. 
The tree feller tried at Roupell Park really requires four men In 
all to attend upon it, being, as you justly say, too heavy to be 
carried by less than that number, but excepting when being 
moved from tree to tree three men only are required, viz., one to 
stoke the boiler, one to work the tree feller, ma the third to drive 
the wedges into the saw cut. 

have now constructed a light two-wheeled carriage with a 
Jong lever handle by which the machine by being merely hooked 
on to the short end of the lever is held suspended between the 
wheels, and in that position is readily moved by one man, and so 
the total staff is reduced to three men. 

I may here observe that I am now constructing tree fellers to 
cut down trees up to 48in. in diameter at the butt, which will not 
weigh much more than half as much as the one described in your 
article. The piece of wood shown in your engraving placed under 
the end of the saw is somewhat misleading, as it is only required 
when the saw is just entering the cut, and should certainly be 
removed as soon as it has entered its own width into the tree. 

The objection having been raised that in some forests it would 
be impossible to move the boiler about on account of the under- 
wood, I may say that as the boiler for the tree feller which will 
cut down trees up to 48in. in diameter only weighs 17 ewt., and 
will run in a 48in. track, it is evident that wherever such large 
logs can be brought out, the boiler, which is mounted on wheels, 
can certainly be brought in; and as there is no practical objection 
to employing a flexible steam pipe as long as 200ft., the boiler 
when clearing in a forest requires to be moved but a very few times 
in a day’s work. In the ordinary working of the machine it is 
not at all nece: to dig a hole to put it in, as when it is laid 
upon the ground the saw cuts within din. of the surface, and thus 

_ paves in every tree over 3ft. in diameter several cubic feet of the 
— part of the wood which would be out into chips if felled with 
the axe. 

In conclusion I may add that the tree feller will work bend 
well in any position, and by simply placing it on its side with the 
saw in a vertical position it can be used to great advantage for 
lopping off large branches and cross cutting trees to length as they 
lie on the ground, A, RANSOME. 

Stanley Works, Chelsea, London, January 26th. 


PURIFICATION OF IRON, 


S1r,—It will not be necessary to ask you for more than a small 
space to make a few remarks, so far as I am concerned. I notice 
that not a single point is met by your bg = parreeee “* Oxide,” 
but he confines himself to asseverations and reiterations. He 
seems to think that Mr. Bell has something that is 
practical, whereas the 1868 patents only discovered thi 











was no discovery, for the mustard had been eaten by means of 
that spoon before. If the washing is better and cheaper done in 
one hole than in another, well and good; that is a discovery, and 
for that Mr. Bell will have full credit when he does it. But in 
truth, the direct object of patent No. 1516, 1868,was the washing 
without puddling. It was done in a puddling furnace, but that 
does not make it puddling, and there was no puddling about it. 
No amount of illogical, smart, and irrelevant sentences will 
make it into puddling, and ‘ Oxide ” can ascertain that by trying 
a charge in a puddling furnace. RE 
With regard to the laborious essay of ‘ Phosphorus,” I have 
very little to say. His quotations are garbled. He puts things 
in my mouth I never said. He proves too much, and thus proves 
nothing. In reference to a bath of hammer slag, he says, “ Mr. 
Jones says it is not absolutely necessary,” without adding the 
following words, ‘‘ But it materially assists in the purification of 
the iron,” and so forth. He discovers a mare’s nest towards the 
end of his letter, in.my supposition as to the way in which 
“phosphorus ” quits the iron. The “high” and ‘low ”—refer- 
ring to temperature—have only a meaning when a standpoint is 
taken—that is above or below a certain point. The point is the 


bn ea of a puddling furnace in its variation, as it can be 
: and that temperature will not interfere with the removal of 


phosphorus. ‘The damper was not lowered for the purpose of holding 
im the “physic;” and the physic has nothing whatever to do with 
this discussion. In many instances the furnace was cooled by 
water poured upon the mass and the damper up. In place of 
Sones (oeWied statements, let him ask you, Sir, to print in extenso 
Mr. ’s patent, 1877, and Mr. Gjers’ of 1868, and mine, 
No, 1516, of 1868, and let your readers judge of them. 
The knowledge that low temperatures assisted in the dephos- 
orisation was not confined to me, or the knowledge that a bloom 
with much cinder in it when reheated in a mill furnace gave up 
its phosphorus to the iron. It was well known, and discussed by 
the names given before. Therefore his argument falls to the 
ground—no doubt it will be found published. But again, inde- 
pendently of the patents—not that I put them aside—where is the 
iscovery in the face of the open well washing practised at the 
Erimus Works, for the avowed object of removing phosphorus 
and silicon ? 
I beg to thank you for your courtesy in allewing me the 
publicity of your journal, and regret that many of the arguments 
which have been used are more applicable to a law court in the 
defence of a patent right than in the support of a discovery. 
Middlesbrough, January 30th. J. A. JONES. 
[We can publish no more letters concerning the claims made 
by Mr, Jones and for Mr. Bell. Our correspondents could supply 
matter of far more imterest than the discussion which has occu- 
pied so much space, if they would give the world some data 
showing the results actually obtained in the attempt to remove 
phosphorus, either in 1868 or 1877, with a full description of the 
processes emplhoyed.—Ep. ] 





ARE STRIKES PREVENTIBLE ? 

Str,—There are few subjects of so great importance to the 
welfare of this country as the relations of employers and work- 
men, and it cannot be denied that at the present moment these 
relations are very far from satisfactory. For years past the two 
bodies have been in a position of antagonism, the one constantly 
claiming increased wages, the other as constantly refusing their 
demands till compelled by pressure to yield; the masters com- 
plaining that the men are grasping, the men that the masters are 
avaricious ; the country at large, as represented by the press, 
almost invariably taking part with the masters and condemning 
all action on the part of the men as the result of ignorance and 
obstinacy, the men nevertheless going their own way and 
frequently obtaining their ends; the ruling principle with all 
parties being their own view of their own interest, none really 
studying the questions of right and justice, but all condemning 
the conduct of their opponents as the height of injustice and 
wrong. There is a complete want of confidence between 
employers and employed, each party thinking, and perhaps 
rightly, that the other will take every opportunity of over- 
reaching and taking advantage of it. People talk about the good 
old times when masters and men were like a large family, living 
in peace and concord, the master doing all he could for the happi- 
ness of his men, the men doing their utmost to promote the 
interests of their master, It may nevertheless be doubted 
whether those times were such happy ones, for the men at any 
rate. Did the master of his own accord raise the wages of his 
men when trade was good, and the men quietly submit to work 
at lower wages when it was bad? Or was it not the case that 
the master kept wages down to the lowest figure, and then con- 
sidered himself entitled to the gratitude of the men because he 
now and then gave them a good Doner or a little help in cases of 
illness? Something may perhaps be learned on this point from 
the position of the farmers and the agricultural labourers at the 
present time. The men have lately succeeded, principally as it 
appears from the effect of the union, in obtaining a rise of wages; 
and how do the farmers talk about them? A year or two ago it 
was possible to get a little money out of the farmers to supply 
the people with coals or clothing in the winter, but now if a 
farmer is asked to contribute to such objects he says, ‘‘ If the 
labourers are well paid, they don’t want any help, and they are 
so ungrateful for the help they have had in years gone by, that I 
shall give them no more.” That is to say, the farmer used 
perhaps to contribute a shilling or two per head to his men per 
annum, and he expected the men to be so grateful for that, that 
when they had the chance of increasing their wages by £2 10s. a 
year they should refrain from doing so. So now the good old 
times have gone from.the agriculturists ; 1s. a week has made all 
the difference between master and man being friends or enemies. 

This an between employer and employed is a fact 
which of no dispute, and it therefore behoves everyone 
who has the welfare of the country at heart, and is in a position 
to study the question, to set himself to consider how it can be 
remedied. Its result is only too apparent in the present 
depressed condition of trade; and to sit down quietly and 
say that the fault is all on the side of the men, and that 
there is nothing to be done till the men are starved into 
reason, is ce ly not the way to mend matters. No doubt 
the men are in fault, no doubt they are tyrannised over by 
the union leaders, no doubt they are ignorant of political 
economy ; no doubt they take every opportunity to raise wages 
and shorten the hours of labour. But are there no faults on the 
sides of the masters? Are not they as ready to find opportuni- 
ties for reducing as the men are for raising wages? Are not they 





that is not. Well, if he is satisfied of this, I have no wish to 
disturb him in his belief, although I cannot see why Mr. Bell can 
wash pig iron free of phosphorus in a rotar furnace better than 
any one else. That is Mr. Bell’s plan. That is mine. With 
regard to washing in a hole or a well, that was done, as I have 
said before, at the Erimus Works for two —— the object bei 
to remove phosphorus and silicon, to better the quality, to 
increase the quantity nm a given time, and to relieve the 
lining of the furnace from the corrosive action caused by 
the removal of the two elements named when such removal 
took place within the rotary furnace. He pins himself 
to the statement, “washing iron of its phosphorus without 
uddling,” is the discovery. ‘There is nothing else,” he says. 
Well, what about the Erimus practice? That was washing 
without puddling distinct enough to satisfy even ‘ Oxide.’ 
‘But the material would not melt into steel,” he says. I don’t 
know; we never tried it. But the object was the object of Mr, 
Bell, viz., to remove silicon and phesphorus. A man discovers 
that a spoon of a certain shape which had been in regular use in 
the eating of salt, can also be used in the eating of mustard, and 
forthwith he proclaims a discovery. But, alas! In this case it 





d by'a contemptuous dislike of the union leaders? Are 
not they too frequently ignorant of the true principles of political 
economy, and only well up in those which tell in favour of their 
side of the question? nd do such of them as have really 
studied it go the right way to work to instruct the ignorant? 
Let it be granted for the moment that the leaders of the unions 
are ignorant agitators, men who make their living out of strikes 
and - wml who care nothing for the real welfare men, 
but act simply and solely for their own interests. If this is the 
case, why do not the masters take the trouble to get hold of honest, 
steady, well-educated men whom they could send among the men 
to show them the masters’ side of the question, and prove to them 
that their leaders have no right to their respect or obedience? 
But the question arises, are the leaders such a bad lot as 

masters represent, or are they a fairly honest and straight- 


forward set of men, influenced unconsciously, as most if not all | 


men are, by their own interests? But be the leaders good or bad, 
it will do very little good to call them bad names and throw the 
whole blame of the present condition of trade upon them. 

What is wanted is that independent men should take up the 
question, study it carefully, fearlessly, and honestly, and endea- 
vour to gain the confidence of both masters and men, and act as 





judges between them. ‘T'o acertain very limited extent this has 
been done, and some disputes have been settled by arbitration ; 
but a great deal more is required. Men are wanted to take up 
the whole question of trades unions, examine their rules and their 
actions, point out to the men whatever is unfair or foolish, and to 
the masters what they ought to concede. Would it not be pos- 
sible to form an association to examine generally all questions 
between masters and men, consisting of a general committee 
and a number of sub-committees, one for each principal trade ? 
Such an association might begin to work without any official 
recognition from trade, and could publish the conclusions arrived 
at by it in reference to all pending questions; it might get access 
to masters and men, either by holding meetings or distributing 
papers, and it would also influence the press, and if it was found 
that it did its work fairly and wisely it could not fail after a time 
to obtain considerable influence. 

One of the first things that such an association might take into 
consideration with advantage is the practicability of introducing 
a code of honour to be observed in contests between the two 
parties. At present all measures seem to be considered lawful 
which are not actual infringements of the laws of the country, 
whereas it is clear that the principle that it is considered dis- 
honourable to hit a man when he is down, or to hit below the belt 
in fighting, is applicable to some of the measures adopted between 
masters and men, but at present these principles have not been 
applied to these disputes. 

It is not to be supposed that an association of the kind proposed 
would have any authority at first, but if properly conducted it 
certainly would be looked up to in that light after atime. It 
may be considered certain that it would be an immense gain to 
the country at large, as well as to all parties immediately con- 
cerned, if strikes could be avoided, and an institution which 
would investigate disputes, and pronounce honest and impartial 
opinions upon them, would exercise a very powerful influence. It 
is clear that a strike.or lock-out is a serious injury to all con- 
cerned, except perhaps to professional agitators; even when 
successful, the cost is out of proportion to the gain, and when 
unsuccessful the loss occasioned by it is very heavy ; and if any 
means could be found for averting these losses without giving up 
the advantage to be gained by them, an immense boon would be 
conferred upon all parties. 

It would be the business of the association to collect and 
reduce to suitable forms information as to the state of trades of 
all kinds all over the world, so as to show to what extent English 
manufacturers were subject to competition in foreign countries, 
and in this way it could be shown in what trades prices might be 
raised and in what lowered at any given time. 

ll questions of political economy would be considered, and a 
great safeguard would be Seatanae gainst the stat ts of 
ignorant or mischievous men, who enunciate doctrines which 
either have been or could be shown to be false, while at the same 
time, any doctrine, either new or of which the proofs did net 
stand upon a firm basis, would be investigated. 

As an illustration of the action of the = body, take the 
case of the masons’ strike now going on. The masons struck for 
an increase of pay. ‘The masters refused the rise, and attempted 
to checkmate the men by importing foreigners, with what success 
is not yet known, for this is a measure of which the ultimate 
results are still uncertain. Had the association been in existence 
its businese would have been, first, to aseertain whether the men’s 
elaim was reasonable, and if so, to have advised the masters to 
give way, otherwise to persuade the men to go on at their 
old wages. If its efforts had been unsuccessful, and the masters 
had begun toimport foreigners, it would then have proceeded, first, 
to examine the general question as to the expediency and morality 
of that measure and the conditions of the labour market in the 
countries from which the men were to be brought, and the results 
of all these inquiries would have been laid before the masters, the 
men, and the public; andif no other good had resulted, the latter 
would at any rate have been informed of the rights of the ques- 
tion ; whereas at present they know very little about it, and leave 
masters and men to fight it out for themselves. 

Surely it would be worth while to form an association of the 
kind proposed, though it might be necessary to modify in some 
respects this first sketch of its character and operation. Masters 
oa men must be tired of these constant disputes, and it is quite 
time that some vigorous, well-considered attempt should be made 
to induce them to work together in a friendly spirit. 

Colchester, Jan., 1878. we. TF. 

[We publish our correspondent’s letter, because it is expedient 
that the matters with which he deals should be discussed from 
various points of view. But we confess that we fail to see any 
great difference between the association he suggests and arbitra- 
tion boards, Arbitration has been tried. It promised to be 
highly successful, and it has proved practicallly almost useless. 
bs ye vuld our correspondent’s association be more successful ?— 
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Fixinc Ramway WHEELS oN THEIR AXLEs.—The Altoona 
Mirror is publishing a series of articles descriptive of the 
extensive shops of the Pennsylvania Railroad Company. In 
speaking of the machine shops the Mirror says: e taking 
off and putting wheels on axles, by hydrostatic pressure, is an 
interesting operation, From thirty to eighty tons pressure is 
brought to bear in removing wheels from their axles, and from 
twenty to forty tons in putting them on. Removing the burnt, 
warped, and twisted wheels from burnt, varpem ped twisted 





axles which were in the fire at Pittsburgh, was a job. We 
were shown axles and wheels that were a fused or melted 
together at the plave they were conjoined. this powerful 


pressure applied released the one from the other. 

RalLways IN CALiFoRNIA.—California had, on Subp ist, 1877, 
2016 miles of railway, of which 195 miles, or nearly one- 
tenth, are of narrow gauge. The average cost per mile, 
including equipment, was, according to the fey sy , for 
standard gauge 98,298 dollars; for narrow gauge 29, Kinene 
This would seem to show that the cost of a narrow gauge 
road is only about 30 per cent. of one of the standard A ies 
and yet the former is doubtless entirely adequate to e 
business likely ever to be offered to it in the parts of California 
where it is used. It would not be safe, however, to base an 
argument on these figures, as there is really no comparison 
between a great line like the Central Pacific, with its enormous 
equipment, extensive shops and costly appliances, and a short 
local road provided perhaps with the simplest means of trans- 
acting a light business. 'To compare the cost of the twe gauges, 
roads running through similar regions and with correspondi 
equipment must be instanced. Even in this way, the narrow 
gauge undoubtedly shows certain elements of marked economy.’ 

THe Manurature oF Iron In THE Untrep S#ares.—The 
following figures from the Western Manufacturer, give some 
idea of the extent of the iron manufacturing interest of the 
United States. As near as can be determined from the data at 
hand, there are in this country about one million (951,000) opera- 
tives employed in the production of iron. Of these, 45,000 are 
employed in the preparation of the ore and fuel; 27,000 are 
employed in preparing fuel for the rolling mills; 25,000 are 
employed in blast furnaces, and 4000 in the bloomeries ; 849,000 
are engaged in manufacturing articles of iron, making the grand 
aggregate 951,000 men employed in the iron interest. A large 
pro} of 849,000 engaged in manufacturing articles are 

workmen. Giving the usual proportion of minors and 
females dependent upon the workers, and we have about 5,000,000 
people, nearly one-eighth of the population of the country, 
chrectly and indirectly belonging to the iron industries. The 
value of pig iron manufactured last year was 75,000,000 dols. 
The production of the rolling-mills and forges was 63,000,090 
dols., and the entire value of other manufactures of iron, 
762,000,000 dols. ‘The entire value of manufactured iron for the 


year was 900,000,000 dols. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs, GeroLp and Co,, Booksellers. 
LEIPSIC.—A. TwierMeveR, Bookseller. 
NEW YORK.—Tue Witi.mer and Rogers News Company, 
$1, Beeknan-street. 
FE ___________—____ 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
ic, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


M. T. (Bedford).—Consult a Directory. 

A. J. W. (York).—You cannot have anything better as a copy than. the 
working drawing to which you refer, and the shaded drawings which 
appeared on page 5 of the current volume (January 5th). 

J. i. K.—There is no such work on sewage in existence as that you want. {The 
Jivat volume of Latham’s work deals only with houses, but you may read it 
with great advantage. It is possible that the “ Proceedings of the Associa- 
tion of Sanitary Bngiieers and Surveyors,” published by Messrs. Spon, may 








help you. 

F. H. W.— We receive about half a dozen letters every year containing state- 
ments very like yours. If you like to send us drawings of your “ Destructor” 
we will tell you what we think of it, but the demands made on our corre- 
spondence columns will not permit us to publish vague communications like 
yours. Itis possible you may have inwented something which will supersede 
torpedoes, or you may not; but before we can believe any statement of the 
kind we must have proof, which you seem to regard as unnecessary. 

J. F. M.— You could have ascertained the relative power of the two presses for 
yourself if you bore in mind that the resistance overcome—or, in this case, 
the pressure applied—is in the inverse ratio of the distances passed over in a 
given time by the power and the press board. Thus, the circumference of a 
circle described by the lever in the simple prese is 25ft. and the pitch of the 
screw lin., consequently while the power passes over 25/t. the press board 
will come down lin. There are 300 inches in 25ft., and the gain is 300 to one. 
A man by a sudden effort could apply a power of 1501). You should not 
reckon on more than 50 1b, ia re, ler work. Applying the same rule to the 
compound press, we find that the gain is 2970 to one. In all cases at least 
one-third must be dedueted for friction. 

T. W. mynd Japan).— The reoson why your engines do not beat right is that 
the link motion is improperly arranged, As, however, you have sent no 
sketch, we are unable to give you minute adviee. You will probably yind on 
examination that the block plays up and down a good deal in the link when 
the engine is running. You should be careful to set the valves finally when 
steam is up, and the beat time will be just after a trip has been made, as the 
expansion of the boiler and framing will often modify and undo all the 
work of the valve setter. If the position of the weigh shaft cannot be altered, 
the only _ to get the engine to beat right will be to make the exhaust correct, 
leaving the lead to take care of itself. There will be in all cases a necessity for 
a little more lead at one end than the other because of the influence of the 
angle made by the connecting rod. The piston ia not in the middle of its 
stroke when the cranks are exactly half-ory between the dead points. Send 
a sketch of the valve gear, 





PRESERVATION OF IRON PIPES. 
(To the Editor of the Engineer.) 

Sir,—Would some of your readers kindly inform me the simplest and 
most durable method to rve G. B. tubing running through clay, in 
connection with hydraulic ram? Galvanising almost doubles the first 
cost of G, B. Zura, 

Roscrea, Jan. 23rd. 





PATENT FUEL. 
(To the Editor of The Engineer.) 

Sm,—I would feel obliged for any information your correspondents 
could give me respecting the manufacture of patent fuel, the probable 
cost per ton, and the cost of hinery 'y for its facture to 
a moderate extent. A SUBSCRIBER, 








SECURING STUDS IN CASTINGS. 
(To the Editor of The Bagineer.) 

Srr,—I have to attach a number of angle irons to a very heavy castin; 
through which I do not wish to have any holes, and I shall Be glad if 
some of your readers can inform me which is the cheapest and most 
effective method of doing the work. Could bolts be placed in the mould 
and the metal cast round them without injuring their strength, and 
could they be placed accurately in the required position? Another 
method is to tap holes in the casting and use screw studs, but this would 
be an expensive process, as the studs would have to be jin. diameter, 
and are very numerous, Could holes be made in the casting and the 
bolts leaded or cemented in, like railings into stone, with any degree of 
security? Any information will be thankfully received by AJAX. 


POLISHING SAWS. 
(To the Editor of The Engineer.) 

Sir,—Kindly ask any of your many correspondents to inform me by 
what process I could clean, so as to make them look as new, a quantit 
of saws and metal sword scabbards which I have in hand very rusty. If 
this cannot be done, could I have them burnished, and if so, to what 
trade should I apply to have this done? L, E. F. 

Newport, Jan. 30th. 

WOLVERHAMPTON TRAMWAYS. 
(To the Bditor of The Engineer.) 

Sim,—I notice in your last week's ——_ under the head of “ The 
Iron, Coal, and General Trades of Birmingham, Wolverhampton, and 
other Districts,” your correspondent says that the Wolverhampton tram- 
ways are being supplied with rails of Be make. We are at present 

ting this contract in rails of our special Siemens steel, so your 
correspondent has been misinformed. D. CAMPBELL. 

The Landore Siemens Steel Company, Limited, 3, Westminster- 

chambers, Victoria-street, London, Jan. 24th. 
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MEETINGS NEXT WEEK. 

Tae Institution or Civit Encingrrs.—Tuesday, Feb. 5th, at 8 p.m.: 
Continued discussion on anne mares Apparatus ;” and, time per- 
mitting, ‘‘ The Evaporative Performance of Locomotive Boilers,” by Mr. 
J. A. Loi , M. Inst. C.E. 

Society or INGINEBRS.—Monday, Feb. 4th, at 7.30 p.m.: The President 
for 1877, Mr. Thomas Cargill, will present the premiums awarded for 
yess read during that year. The President for 1878, Mr. Robert 

ulson Spice, will deliver his inaugural address. 

CuemicaL Society.—Thursday, Feb. 7th, at 8 p.m.: ‘‘ Notes on the 
Tannins,” by Dr. Paul and Mr. Kingzett. ‘On a Method for the 
Determination of Boiling Points,” by Mr. H. ©. Jones. “On the 
Alkaloids of the Aconite Family, Part II., the Alkaloids of Aconitum 
Ferox,” by Dr. Wright and Mr. Luff. ‘An Inquiry into the Action of 
the yo cere Couple on Alkaline Oxysalts,” by Dr. Gladstone and 
Mr. . “Onthe Estimation of Phosphorus in Iron and Steel,” by 
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LONDON WATER SUPPLY. 

Ir is understood that the Metropolitan Board of Works 
have after much discussion, decided to obtain, if they 
can, Parliamentary powers to enable them to carry out 
the recommendations of Messrs. Bazalgette, Bramwell, 
and Easton embodied in the report which we pub- 
lished last week. The expense of the necessary works is 
estimated at £5,500,000, and allowing for the fact that 
estimates of this kind are usually exceeded, we shall not 
be far wrong if we say that should the Metropolitan 
Board succeed, about £7,000,000 will have to be obtained 
from the taxpayers of ondon, We are not surprised 
that, under the circumstances, a vigorous opposition is 
being organised ; and the requisite bill will certainly not 
be won without a struggle. The contemplated expen- 
diture of so large a sum on engineering works is too im- 
portant a matter to be passed over by us in silence, and 
we propose now to call attention to certain features of 
the report, and certain points connected with it, which 
require explanation or criticism. The first question 
which may be asked is, why was such a report asked for ? 
We shall find the answer in what may be termed the pre- 
amble of the report. At the end of the first paragraph 
we are told that “the public are still dissatisfied as 


regards potable water, and also as regards the pro- 
vision of water for the extinguishing of fires.” This 
may or may not be a correct statement, every- 


thing turning on the sense in which the word “ public” 
is used. If the word is intended to mean certain 
water examiners, and members of the staffs of one or 
two journals, it is quite certain that there is dissatis- 
faction with the quality of London water. But if the 
word “ public” is intended to mean the great mass of the 
population of London, then it is open to question that 
any marked dissatisfaction exists, and there is good 
reason to believe that people are, on the whole, 
quite contented with what is, if not excellent, 
at least good water. London compares in its death 
rate very favourably indeed with other large cities ; 
and we cannot find that any one speaking with autho- 
rity, and not a fanatic, can attribute any considerable 
proportion of the existing death rate to defects in 
water supply, which would be remedied by improving 
its quality. Nor do we find any evidence of public feel- 
ing on the subject of water supply at fires. Regarding 
the statement, then, which we love quoted in this way, 
we have no hesitation in saying that no sufficient reason 
has been assigned for the preparation of the report. But 
we may look at the matter from another point of view, 
and admit that whether the public are or are not satisfied, 
it is the duty of a great official organisation like the 
Metropolitan Board of Works to see that no water shall 
be supplied to London which is not as good as can be, 
and abundant in quantity. We may grant without hesita- 
tion that such a theory of action is sound, and that its 
practice will be commendable provided it be tempered 
with discretion. This being conceded, we take no excep- 
tion to the appointment of a committee of engineers to 
prepare a report on water supply, and we may add that 
it would have been difficult, if not impossible, to select 
three engineers more competent to deal with the ques- 
tions they had to consider. 

Coming now to the report proper, we find Messrs. 
Bazalgette, Bramwell, and Easton arguing against the 
buying up of the interests of the existing water com- 
panies, and explaining that no matter who managed the 

lant of these companies, the water could not be made 

tter on the whole than it is now. They further point 
out that very great difficulties lie in the way of gettin 
a sufficient volume of the best water for the supply o 
London at the present rate. Under the circumstances 
it does not appear that any other course was open to 
them than to suggest the establishment of a separate 
sytem of supply, and bearingall the difficulties of the subject 
in mind, we add that, bizarre and extraordinary as the 
scheme appears at first sight, it will be found on exami- 
nation that it would be difficult to devise anything better, 
within the limiting conditions, than the use of a separate 
high-pressure cistern in every house for holding pure 
water for potable purposes. ‘But having granted so much, 
we hasten to ald that the scheme, as a whole, 
is impracticable—not in an engineering sense—and that 
it is not wanted. When we come to examine the report 
closely, with some knowledge of the course of recent 
events, we find that the primary object in view is not the 
supply of pure water, but the supply of water under 
pressure in order to reduce the damage caused by fires 
and to keep down the cost of the fire-brigade. The title 
of the document—which is, “ Report upon the Best Means 
of Providing aSufficient Supply of Waterfor oni a 
Fires and Other Purposes”—supports this view. The high- 
pressur.: house cisterns and their appurtenances are off- 
shoots of the original idea of the Board of Works, which 
was to lay high-pressure hydrant mains in the streets. 
It was seen by the engineers at a glance that if these 
were to be supplied from the chalk—and they could not 


in all probability be supplied from anything else—it ' 





would beas well to lay this excellent water on to the houses 
in such small quantities as might be available. But 
the scheme would never have met with sanction from the 
Board if it had been confined to the supply of drinking 
water alone. The demand for high-pressure hydrants 
caused the appointment of the Committee, and this fact 
must not for a moment be suffered to escape out of 
sight. 

We have said that the scheme is impracticable. By 
this we mean that it cannot be carried out without 
causing an amount of beta” and inconvenience to the 
inhabitants of London for which no adequate return will 
be made. The ripping up of the side walks in any import- 
ant thoroughfare means a total loss of custom for the 
time being to the shopkeepers in that street, besides 
entailing a very complete disorganisation of traffic. 
Every gas and water house service will be intercepted, 
because these pipes invariably proceed under the side- 
walks from the street mains. The coal cellars under the 
side walks present a serious difficulty, which seems to 
have been totally overlooked. Of course we do not mean 
to imply that the thing could not be done ; but we assert, 
on the other hand, that the doing of it will entail unparal- 
leled annoyance ; and the indirect expense in the shape 
of loss of trade will have to be counted by hundreds of 
thousands of pounds. It must be remembered that this 
is not a scheme which deals with a small section of the 
metropolis. It deals with the whole. It concerns every 
house in which men live. It refers to every alley and 
court. It proposes the establishment of a system of pipes 
equal in range and length to that of the existing water 
service, the laying of which has occupied many years. 
An army of pipe-layers, paviors, plumbers, and gas-men 
would have to be employed if all the work was to be 
done within anything like a reasonable period ; and if 
it were not carried out with promptitude, it would 
drag out a lingering existence, every year of which would 
entail additional expense and arouse new murmurs amon 
men taxed to pay yor that pure water which they ha 
not received, and would not receive until some uncer- 
tainly remote date. It is in this way that we regard the 
scheme as impracticable. In an engineering point of 
view, it is, supposing the water to be really ready to hand 
in the chalk, sufficiently complete and satisfactory. 

Now let us see what is to be gained in return for an 
enormous expenditure, to say nothing of other evils. 
Turning to the report, we find, first, that the interest on 
the proposed capital outlay amounts to £192,500 per 
annum. This is calculated at 34 per cent. on £5,500,000. 
But inasmuch as the outlay is certain to be £7,000,000, if 
not more, we may put it down as £245,000; added to 
which is the cost of pumping, &e., put down at. £32,500, 
and almost certain to be £40,000 per annum. We have 
thus a gross total outlay of £285,000 a year ; and this, we 
repeat, the Metropolitan Board of Works propose to 
incur simply that they may obtain a high-pressure 
service for use at fires. The saving to be effected in 
return is calculated in a very curious way. We are first 
told that £50,000 a year will be credited, because a con- 
templated increase in the Fire Brigade, rendered 
necessary by the absence of a high-pressure service, need 
not take place, a further saving of £10,000 a year 
would result from the diminished use of fire engines. 
So far, so good. But the third item is one of £126,000 
a year, the cost of fitting up the metropolis with a high- 
pressure service by the existing companies—that is to say, 
the establishment of such a service would cost £3,600,000, 
and £126,000is the interest on thiscapital expenditure at 3} 
percent.; and thismust be expended, itis argued, if the new 
scheme is not adopted. From this it appears that the high- 
pressure hydrants supplied by the water companies would 
not enable the Metropolitan Board to dispense with an 
additional outlay of £60,000 a year on the fire brigade, 
but the special service would. This is so illogical that 
we reject the assumption as erroneous. We may have 
either the companies’ high-pressure hydrants or the 
increase in the cost of the Fire Brigade to pay for, but 
not both. Passing the remaining items as correct, we 
have a total annual expenditure to be incurred by convert- 
ing the existing water supply to high-pressure, estimated at 
£362,250. This would be saved by carrying out the new 
scheme, which would entail an annual expenditure, as 
we have tried to show, of £285,000 a year ; the difference 
being £17,250 a year. Is it not more than probable that 
before everything was completed this insignificant sum 
could have totally disappeared ? 

No demand exists at present for chalk water for 
drinking purposes which could render an expenditure of 
£5,500,000 justifiable or palatable to the taxpayers, 
and the } etropolitan Board of Works, and Messrs. 
Bazalgette, Bramwell, and Easton do not attempt to 
assert that it does. But the Board dare not go to the 
taxpayers and ask for even half five millions of money to 
supply fire hydrants. They have therefore mixed up the 
two schemes ; and if they succeed in obtaining their bill, 
London will have a supply of chalk water which it does 
not ask for forced upon it in order that £60,000 a year 
may be saved in the expense of the fire brigade. It 
appears to us that instead of expending £3,600,000 in 
converting the old system, or £7,000,000 on carrying out 
a new system, it would be much better to strengthen the 
hands of the fire brigade; to establish more stations 
and to supply more engines; to take pains to compel the 
water companies to keep their mains sufficiently charged 
to furnish the engines with plenty of water, and to 
reorganise the whole tank system of house supply, 
which is in many respects simply disgraceful. Ninety 
per cent of the impurities which now reach the 
consumer are contracted in the house tanks, which, 
curiously enough, are almost entirely overlooked by 
the Metropolitan Board of Works. Finally, we are 


very far from asserting that London would not be better 
off if it were supplied freely with purer water than it is 
now. But we cannot regard the proposed method of sup- 
plying it as satisfactory. Its adoption could only be- 
rendered justifiable by an urgent necessity for pure water 
which does not exist. The more closely the report is 
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examined, the more evident does it become that the para- 
mount object had in view by the Board of Works is the 
establishment of a system of high-pressure fire hydrants, 
and an outlay of from five to seven millions sterling to 
obtain these, camnot be justified until it has been shown 
that the results which they would give in diminishing the 
loss caused by fires could not be tained for less money 
by improving the existing Fire Brigade, and strengthening 
the hands of Captain Shaw. 
SIX COUPLED EXPRESS ENGINES, 

As it is found that bogie engines and bogie carriages can 
be run with safety and comfort on roads which cannot 
be worked by stock of the ordinary English pattern, 
there is every reason to believe that bogie engines and 
carriages could be used on even the best reads with advan- 
tage. A locomotive before it leaves the rails must exert a 


considerable abnormal strain on some portion of the per- | 


manent way. It is by no means easy, indeed, to make an 
engine “ jump the track.” If it were it would be impos- 
sible to prevent the derailment of any train which 
entered a curve at a high speed. Bogie engines do not 
get off rails roughly laid and out of level, because they 
accommodate themselves to the imperfections of the 
road, and violent strains are accordingly avoided. No 
road, however good, is perfect ; and this being the case, 
that rolling stock which contends least with the road and 
harmonises best with its varying contours, will do. the 
smallest injury to the permanent way. There is nothing 
new in this doctrine. What we have just said has been 
said before by many Sa aa by the late Mr. 
W. Bridges Adams. But it is none the less worth 
saying again, especially as the truths involved are 
now being fully recognised, years after the attention 
of the railway world was first called tothem. There is 
reason to think that at no distant period a complete 
transformation will have been wrought in the construc- 
tion of English rolling stock, and that whereas the bogie 
was for many years looked on with disfavour in this 
country, it will in time to come be all but universally 
adopted. Bogie engines have been running for years on 
the Bristol and Exeter, the North London, the North- 
Eastern, the Metropolitan, and other railways. Within 
the last ten or a dozen years the bogie has been adopted 
on the Great Northern, the North British, and the South- 
Western Railways; while Adams’ radial axle boxes, inten- 
ded to answer much the same purpose, have been used on 
the London, Chatham, and Dover line—on which railway, 
we may add, some powerful express engines fitted 
with bogies have recently been put to work by Mr. 
Kirtley. The bogie, when properly constructed, has 
always repaid the confidence placed in it, and it has 
steadily made its way from the oaolan to the railway 
carriage. The Midland, Great Northern, Great Western, 
and South-Western Railway companies, among others, 
have now definitely adopted bogie carriages ; and the new 


stock of the companies named is in every respect 
superior as regards comfort to the travellers and 


ease to the permanent way to that which it is super- 
seding. So rapidly is the use of the bogie extending, 
that we are tempted to utter a word of caution, and warn 
designers that the dead weight of bogie stock can only 
too easily be made to bear an enormous disproportion to 
that of its paying lead. Car builders in the United 
States have nearly all committed this blunder, and it is 
well that their example should not be repeated in this 
country. Bogie carriages represent what may be calleq multi- 
wheeled rolling stock, because they are each carried on 
eight or twelve wheels instead of four or six. Nowa 
certain advantage can be gained by multiplying the 
number of wheels supporting a railway vehicle, provided 
particular conditions are observed ; but it does not follew 
that these conditions are always regarded when bogie 
stock is constructed. If a given load is carried on eight 
wheels instead of on four, then the strains to which the 
permanent way is subjected will be reduced by one-half, 
other things being equal. A bogie which carries on four 
wheels a load which would otherwise be carried on two, 
does good service ; but much will be lost if, while we 
double the number of carrying wheels, we double the 
weight to be carried as well. There is, as we have said, 
some reason to fear that this error may be committed in 
this country. Setting this point on one side, however, 
we may go on to consider what are the advantages pos- 
sessed by multi-wheeled stock, and the difficulties which 
stand in the way of its adoption. The subject as a whole 
is far toe large to be dealt with within the limits now at 
our disposal, and we shall confine what we have to say 
to engines. Possibly we may fully discuss the merits 
and demerits of multi-wheeled carriages at another time. 

The locomotive is the great destroyer of permanent 
way. To meet the demands which it makes on the road, 
rails twice as heavy as would otherwise be required are 
laid down, and last half as long as they would were they 
run over by carriages alone. The great strains brought 
to bear on the rail tables by shale pammeioe loads 
of as much as eight and even nine tons each, crush them 
or grind them away. The concentration of these strains 
renders an admirable road bed, a multiplicity of 
sleepers, and a deep and consequently heavy rail 
necessary. Let it be borne in mind that the enormous 
first cost of main line permanent way, and the expense 
of keeping it in repair are due almost entirely to the con- 
centration of the weight of each locomotive on a few 
points of support, and we shall be able to realise how 
important are the advantages that would accrue to the 
shareholders of railways if only what we may term multi- 
wheeled locomotives could be adopted. Some of our 
modern express engines weigh 38 tons, which is carried 
on six wheels; of this about 26 or 27 tons are carried 
on the four coupled driving and trailing wheels, which 
have a base of, say, 8ft. Gin. This enormous load has 
therefore to be supported on about five sleepers only. 
and it is not remarkable that “soft places” in the road 
are soon discovered, and that packing up has to go on 
continually. If a 38-ton engine could be carried on twelve 
wheels, we should have an average load of little over 


3 tons per wheel, But still, to obtain the normal amount 
of adhesion, we should have te couple eight wheels 
instead of four, an expedient which, for many reasons, 
could hardly be recommended for adoption in_ the 
case of an express passenger lecomotive. Hf a 
twelve-wheeled engine had 6ft. driving wheels and 3ft. 
| leading wheels, we should, do what we might, have a 
| base of at least 19ft. for the driving wheels and 4ft. for 
| the leading wheels. These last should be arranged in a 
| bogie, while the trailing wheels and the next pair but 
| one to them only would have flanges. Such an engine 
would, regarded as a vehicle, be able to get round very 
sharp curves; and its weight would be so well distni- 
buted over a large surface of road, and would be so small 
under the wheel treads, that great economy in permanent 
way might be expeeted from its use. But the moment 
we regard it, not as a vehicle alone, but as an engine, we 
are brought face to face with difficulties which are 
apparently all but insuperable. No one has yet suc- 
ceeded in devising a satisfactory method of arranging 
eight 6ft. wheels in an express engine, although there is, 
apparently, scarcely any Emit to the number ef coupled 
0 which may be fitted to goods engines. On the 
Orleans Railway, for example, goods engines with ten 
coupled wheels, 3ft. Gin. diameter, are used. The cylin- 
ders are 20in. diameter, and 23°75in. stroke. Koechlin, of 
Mulhouse, has built numbers of eight coupled engines, 
with 18in. cylinders, 23°75in. stroke, and wheels 3ft. 11in. 
diameter. Engines with twelve wheels, all coupled, 
3ft. Gin diameter, have been used on the Philadel- 
phia and Reading Railway, U.S. Baird’s “ Consolida- 
tion” engines, to which we recently referred, have eight 
coupled driving wheels 4ft. in diameter. These engine 
can be run safely at twenty-five miles an hour, 
and without the coupling tots giving any trouble. 
This would correspond to a speed of ary miles an hour 
for a 6ft. wheel, and we have no doubt but that an eight- 
coupled engine with 6ft. drivers could be run without 
any danger up to 40 miles an hour. But at high speed 
the internal resistance of coupled locomotives increases 
rapidly, even four-coupled engines burning some 2b, 
of eal more per mile than uncoupled engines. At least 
this is the experience of Mr. Stirling, ot the Great Northern 
Railway, and we have reason to believe that several 
other locomotive superintendents hold the same views, 
The internal resistance of an eight-coupled engine at high 
speeds would probably be very great, and repairs would 
not be few. But matters would e altered for the better 
if we carried our 38-ton engine on six instead of four 
coupled wheels, and a four-wheeled Adams’ bogie. We 
could have then 4} tons only on each driving wheel, 
and as regards the objections which may be urged 
against running a six-coupled engine at high veloci- 
ties, it must not be forgotten that not many years have 
elapsed since locomotive superintendents refused to be- 
lieve that a four-coupled engine could be run at all with 
propriety at a high speed. Yet we have such engines 
now on every important line in the kingdom. On 
the Midland, for exantple, four-coupled engines with 
6ft. 8in. wheels frequently attain a mis se of as much as 
sixty-five miles an hour. Six-coupled goods or mixed 
engines, with wheels 5ft. high, are frequently run 
without trouble over fifty miles an hour, Indeed, 
coupling is now regarded as inimical to speed by very 
few engineers ; and we venture to think that, all things 
considered, it is quite possible to design a six-coupled 
engine, with a four-wheeled bogie in front, the total 
weight of which need not exceed 38 tons. Such an 
engine with Be cylinders, 24in. stroke, about 1100 
square feet of heating surface, and 6ft. driving 
wheels, would be competent to deal with a very heavy 
and high-speed traffic. The weight would be dis- 
tributed in about the following proportions :—On each 
driving wheel, 4°5 tons ; on each bogie wheel, 2°75 tons ; 
while in an ordinary six-wheeled engine of ‘the same 
total weight they would run about as follows :—Leading 
wheels, 6 tons ; driving wheels, 7 tons; trailing wheels, 
6 tons each. In few instances can a better distribution 
than this is obtained, and we are almost certain in such 
engines to get a maximwn load on some one pair of 
wheels of not much under 15 tons, and it is the maxi- 
mum load which measures the mischief done to the per- 
manent way. A six-coupled express engine may appear 
to some persons a mythical structure, but as much could 
once be said of a four-coupled passenger locomotive. If 
no valid reason ean be urged against the construction of 
such an engine on mechanical grounds, there is equally 
no reason Why one should not be used ; and it is quite 
certain that if engines of the kind ean be made and run 
with passenger trains, the expense of maintaining the 

rmanent way over which they run will be so small that 
Directors need not grumble should they be called on to 
pay a little more for coal than would suffice if the engines 
were not six-coupled. It must also be borne in mind 
that the deflection of the track under such an engine 
would be diminished, and with it the rolling resistance. 
Lest it should be thought that a load of 5°4 tons is too 
small for a pair of leading bogie wheels, we may point 
out that more than 10 tons is seldom carried by any four- 
wheeled bogie fitted to a locomotive in the United Btates, 
and we know that these engines are celebrated for keeping 
on the road. 


TELEGRAPH PROGRESS. 

Ty is interesting and often useful to consider the historic 
development of any science, and especially its adaptations to 
the requirements of every-day life. Dr. C. W. Siemens, in 
his presidential address to the Society of Telegraph Engineers, 
which we reported in full last week, has considered telegraphic 
progress during the last few years. We are not writing to 
criticise in teo captions a spirit the remarks made on that 
oecasion, but to supply a hiatus, which unfilled seems to us to 
detract to a very considerable extent from such an historic 
résumé. We quite agree with Dr. Siemens that duplex and 
quadruplex t phy are deserving of first consideration, 
and form the most important items of progress. In connection 
with the introduction of duplex telegraphy Dr. Siemens 
claims admiration for such names as Nystrém, Gintl, Frishen, 











Siemens, Stearn, and Sehwindler, and a little further on says, 
‘In submarine telegraphy no startling feat of novelty canbe 
reported, although steady progress has recently been made in 
improving the manufacture of the insulated ¢onduetor, in the 
attainment of an increased rate of transmission through 
long distances, in the outer protection given to the insulated 
conductor, and in vessels and other appliances employed for 
st ing and repairing sea ow if the intro: 
duction of duplex and quadruplex systems is heneficial to land 
work, surely the man who adapts the duplex system to 
cable work is more worthy of honour, as conferring a far 
greater benefit. We have no wish to take from the honour of 
the gentlemen above named, but wish to add the name of the 
Englishman who first succeeded in adapting the duplex 
system to cable work. Dr. Muirhead, by means of his 
artificial line which supplies both induetive and conductive 
resistances, solved the problem after all others who had tried 
had failed, and at the present moment all the long cables in 
the world which are duplexed, are duplexed by meatia of this 
system. More than 6000 miles of submarine cable are now 
being worked on thissystem; and Mr. J. Pender, M.P., inmoving 
the adoption of the report of the Eastern Telegraph Company, 
stated that they were £187,000 better off with their cables 
duplexed than they would have been had no sugh expense 
been incurred. There is one other statement we desire to 
extend by a qualification, such as we fear young students 
would not supply. Dr. Siemens, on the authority of M. 
Kéntgen, consi that 24,000 electric currents can be trans- 
mitted per second. We have no reason to disbelieve this 
statement when qualified, but must say it depends entirely 
upon the resistance through which the current acts. _Wheat- 
stone experimented upon the velocity of electricity, and 
determined it so far as his experiments were concerned, but 
still we have no idea of the absolute velocity of electrical 
currents, nor can we have, because the velocity varies with 
each case, and if it is required to know the velocity, eaeh 
special case requires a special determination, We are entirely 
at one with Dr. Siemens when he s of the Postal 
Telegraph Department being detrimental to invention, and 
attributes the death of electrical discovery in England at the 
present time to the monopoly enjoyed by Government. He 
says: ‘*The Acts of Parliament of 1868-69, by which the 
Government department was created, do not go beyond the 
limits necessary to insure a well-regulated public service in 
taking the construction, as well as the working of the lines, 
out of the hands of public enterprise.” It should be remem- 
bered, however, that in considering the question of State 
telegraphs, other questions than that of inventions must 
necessarily bear weight, and again, that a monopoly does 
not necessarily limit inventive genius. It is frequently more 
difficult to get a telegraph or a railway company to accept an 
improvement than a monopolist. In fact, all telegraph and 
railway companies are monopolists in one sense of the term. 
However, we believe the Government department has deadened 
instead of stimulated inventive genius; we believe that the 
Government officials do not encourage outsiders, but prefer to 
transact all their business from within, and Dr. Siemens says 
this is not healthy. Differing from the State department, 
some of our cable companies have stimulated invention, and 
adopted improvements in telegraphy. Referring once more to 
Mr. Pender’s address, he says: ‘‘ We were the first to adopt 
Thomson, Varley, and Jenkins’ recorder and other improve- 
ments. We encouraged Stearn to apply his duplex principle, 
and when he failed, we adopted Messrs. Muirhead’s principle, 
which succeeded at the first attempt. I may say here, 
publicly, to scientific men, that if they will bring us any 
men en that will supersede existing instruments, and 
will with accuracy expedite and cheapen telegraphy, we are 
prepared to deal with them.” Although the Archiv fii Post 
und Telegraphic recently, when criticisinga Times article, hinted 
that we were accustomed to look at things in too insular a 
spirit, we, without discrediting others, are anxious that every 
nationality should have its due share of praise, and we think 
it due to ourselves that the claims of Englishmen like Dr. 
Muirhead should be considered when the text under discus- 
sion is telegraphic progress, and the adaptation of duplex 
principles, 


PATENTS AND TRADE MARKS, 

THE point raised in the case of the Linoleum Manufacturing 
Company v. Nairn and Co,, decided by Mr, Justice Fry on 
ated, without being particularly novel, is not so well 
understood as it should be. The plaintiffs songht to restrain 
the defendants from using the word “linoleum,” but the 
Court dismissed the bill with costs on the ground that the 
word merely indicated a particular kind of material which all 
the world knew how to make and was free to make, the patent 
having expired. The right to manufacture being admitted, 
the oot would nes bp] panes from pling the 
material by its usual and indeed only designation. ares 
further that the plaintiffs had not always relied upon 
the word alone as sufficient to indicate that the linoleam 
was of their manufacture, for in their advertisements 
and notices, they were in the habit of eautioning buyers 
against spurious linoleums, and directing them to “look for 
this trade mark.” Their mark consists of a certain 
device of which the word ‘‘linoleum” forms a very iticon- 

icnous part, and which it was not pretended that Messrs. 
Nairn had in any way imitated. It was urged in further 
support of the plaintiffs’ case that ‘‘lincleam” was a mere 
fancy name, and that it was therefore entitled to ion. 
But afterall, /in-oleum though not perhaps formed after the 
purest classical model, is fairly suggestive of the oxidised 
‘‘linseed-oil,” which forms the cementing material of the 
linoleum floor-cloth. The principle which underlies this and 
similar decisions is obviously thoroughly sound, and the Courts 
will not sanction what is in effect the indefinite prolongation 
of a patent by recognising the mere name of an article as a 
lawful trade mark, Manufacturers should, however, recollect 
that after five years the owner of a registered trade mark has 
an indefeasible title, and unless the register be Mert 4 carefully 
watched to prevent the registration of words which are open 
to the trade, a great deal of trouble and difficulty will most 
certainly ensue. 








REVIEW. 


A Treatise on Chemistry. By H. E. Roscor, F.R.8., and C. 
ScuorLemMER, F.R.S., Professors of Chemistry in Owes 
College, Manchester. Vol. I. (The Non-Metallic Ele- 
ments.) London: Macmillan and Co. 1877. 

THE new treatise on chemistry by Professors Roseoe and 

Schorlemmer, the first volume of which has | 

appeared, bids fair to be a work which will take a hig’ 

m among the English contributions to the literature 

of this important science. The authors state that their 
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aim has been to place before the reader a fairly complete, 
and yet a clear and succinet, statement of thie facts of 
Modern Chemistry, while at the same time entering so 
far into the discussion of Chemical Theory as the size of 
the work and the present transition state of the science 
permit. Special attention has been paid to the accurate 
description of the more important processes of technical 
chemistry, to which we shall presently have occasion to 
refer, as well as to the careful representation of the most 
approved forms of apparatus employed, 

‘The present volume, which is devoted to the descrip- 
tion of the non-metalhe elements, commences with a very 
lucid sketch of the history of the science wherein the 
labours of the great leaders are traced from the days of 
Paracelsus, Agricola, and Van Helmont, when alchemists 
still sought for the alkahest and the universal solvent, to 
the times of Boyle and Stahl, of Black, Priestley, and 
Cavendish in our own country, of Scheele and Lavoisier, 
and again on to the days when Dalton made his classical 
researches, which in their turn were to be so ably sup- 
jlemented by the labours of the great Swedish chemist 
Berselius, The reader is then introduced to the general 
principles of the science, the laws of chemical combination, 
the properties of matter in the gaseous and liquid states, 
and the principles of chemical nomenclature, In this 
chapter we are glad to find the atomic weights of the 
elements given as they have been found by the laborious 
determinations of the best and most accurate observers, 
and no longer in round numbers : carbon, for instance, is 
11°97; oxygen, 15°96; nitrogen, 14°01; silver, 107°66; 
and so On. 

Zach of the non-metallic elements, together with 
its compounds, is described in turn, the first being 
hydrogen. We would here direct especial atten- 
tion, as characterising this work, to the excellent 
historical notice of each element which has been provided ; 
in no text-book with which we are promt et has this 

sortion of the subject received the attention it deserves. 

Tn another respect our English text-books have been in- 
ferior to those published in Germany and France—we 
refer to the ate and quality of the illustrations ; the 
present work, however, will bear comparison with any 
scientific manual issued by the well-known press of Viewe 
und Sohn,’of Brunswick. While the woodcuts are to be 
accounted works of art, we find that the designer is not 
yuite free from the trammels of a curious old custom— 
we refer to a strange architectural structure on page 106, 
which supports a little furnace, and which, when in use, 
would probably be found on a slate table. Moreover, in 
the actual experiment of which this is a representation, 
the extraction of hydrogen from the aides alloy 
with the Sprengel pump—would not a gas combustion- 
furnace be employed in place of the older form to hold 
charcoal? The statement that “hydrogenium is more 
magnetic than palladium ”—page 107—has been called 
in question by later observers. Perhaps, now that 
Pictet has obtained this element in the form of a jet of 
liquid of a steel blue colour, the problem as to its 
ag ear characters may be cuahaniaaly solved. 

Vhen treating of chlorine we find that the existence 
of an allotropic condition of this element, which Draper 
and Budde believed to have established, has not been 
confirmed by recent investigations. The manufacture of 
hydrochloric acid for commercial purposes is illustrated 
with plans. drawn to seale. The as demonstration 
of the composition of hydrochloric acid gas by the aid of 
metallic sodium (page 130) is the elegant method devised 
by Hofmann in his Linleitung in die Moderne Chemie. 
Among the compounds of fluorine which occur in nature 
the authors have not included the well-established mineral 
species sellaite, magnesium fluoride. Mallet’s scheme 
described on page 241 for solving the difficult problem of 
separating the atmospheric oxygen from the nitrogen is 
very interesting. If air be shaken up with water, and 
the gases be then removed by boiling that liquid, the 
gaseous mixture is found to contain 34°9 per cent., in 
place of the normal 20°9 per cent. of oxygen. By a second 
similar treatment of the gaseous mixture the percentage 
of oxygen rises to 47°5, <A third treatment yields a 
gaseous mixture containing 75'0 per cent. of oxygen ; and 
after the eighth absorption the gas driven off by boiling 
contains 97°3 per cent., or is nearly pure oxygen gas, The 
dangers attending the preparation of certain chemical 
compounds have in most instances, with admirable dis- 
cretion, been enlarged upon by the authors. If an 
attempt is made to seal up chlorine monoxide—hypo- 
chlorous oxide—in the tube in which it has been pre- 
pared, or even if the tube be scratched with a file, it 
decomposes suddenly with a most violent explosion, and 
when poured out from one vessel into another it also 
explodes; if a bubble of seleniuretted hydrogen not 
larger than a pea be allowed to pass into the nostril, all 
sense of smell is lost for several ee and severe irrita- 
tion of the mucous membrane sets in, which may last for 
a fortnight ; while when chloride of nitrogen is quickly 
heated or brought in contact with phosphorus or turpen- 
tine, it explodes with great violence, giving out light, and 
peesions any glass or porcelain vessel in which it may 
ve contained. A more familiar experiment than any of 
these is that of the preparation of hydrogen from water 
by means of sodium; this of course is described by the 
authors, but they have omitted to mention the dangers 
attending its performance and the precautions to be 
taken. The chapter on the manufacture of sulphuric 
acid for commercial purposes is very complete and beauti- 
fully illustrated, and brings the history of this process 
down to the present day, including Sprengel’s plan of in- 
jecting water spray in place of steam into the lead cham- 
bers. The sulphates are disposed of in less than a page ; 
we sup however, that they will be dealt with nome 
the authors come tu speak of the metals which they con- 
tain. The composition of the atmosphere is fully gone 
into, and an example of the analysis of air is given in 
detail; in docibing the physical characters of the 
atmosphere a drawing of the actual tubes employed by 
Torricelli has been introduced. When our architects 
begin to pay attention to the ventilation of our houses 





they may take to heart the statement of the authors on 
page 449 :—“So far as we can ascertain, an air which 
contains seven volumes of carbonic acid in 10,000 is 
hurtful for respiration, while the normal amount is four 
volumes in 10,000.” The carbonic acid present in the air 
appears to be upwards of 3000 billions of kilogrammes, 
or more than would probably be obtained by the com- 
bustion of all the vegetable and animal matter now exist- 
ing on the earth’s surface. The history of the element 
phosphorus is one of peculiar interest; the difficulty 
of preparing it was so great, and so many chemists 
failed in the attempt, that the price as late as 
the year 1730 was extremely high, ranging from 
ten to sixteen ducats the ounce. The beautiful 
crystals of this element, prepared by Hermann, by its 
spontaneous evaporation at ordinary temperatures i 
vacuo and in the dark, referred to by the authors, are 
still known to the few only. While speaking of this 
element, we would not neglect to draw attention to the 
elegant experiment descri on 465, in illustration 
of the fact that phosphorus is only luminous in rarefied 
oxygen. The means employed for the detection of arsenic 
in forensic cases are fully described. The difficulty of 
procuring pure zine containing no arsenic has been com- 
passed recently by the employment of magnesium in an 
apparatus contrived for the purpose, and it would be of 
atvanen if this method were recommended in future 
text-books. The history of the allotropic modifications 
of the element carbon receives the attention it deserves. 
We find, however, when speaking of the diamond, that 
the authors give credence to the observation of Von 
Jeremejew, of the occurrence of microscopic crystals of 
this mineral in the xanthophyllite of Southern Ural, 
although what he took for erystals have since been shown 
to be cavities in that rock. In these days, when chemical 
nomenclature is unhappily so bewilderingly complex, we 
welcome the abundant use of synonyms for the carbon 
compounds, which the authors have introduced (page 607). 
The manufacture and the analysis of coal gas are treated 
of in as detailed a manner as a careful student could 
desire, and a chapter on the physical characters of crystals 
brings the first part of the treatise to a conclusion. 

The work is singularly free from misprints, and, with 
the exception of such as may be met with on age 111 
and 393, which are trifling, the printing is all that could 
be desired. The errors which we have hit upon are few 
and unavoidable ; and we confidently believe that the 
treatise of Professors Roscoe and Schorlemmer will be 
the leading text-book of the present day. 

The fine portrait which adorns the title-page of this 
volume—a likeness of the illustrious Dalton, skilfully 
copied from a daguerreotype taken shortly before his 
death in 1844—is one which will be familiar to those who 
saw it among the relics of the great man which Man- 
chester sent to the Loan Collection of Seientifie Apparatus 
at South Kensington. It finds a fitting place in this 
work, and is a graceful memento of the genius loci, of 
whom the great northern city may well be proud. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE first meeting in London of the Institution of Mechanical 
Engineers, since the removal of its abode from Birmingham, 
took place yesterday at the Institution of Civil Engineers, 
when the report and the papers, which we print elsewhere, 
were read and discussed. The attendance was not very 
numerous, but the discussion of the report of council was 
well supported, After the usual reading of minutes relatin, 
to the preceding meeting, the report of council was rea 
and adopted, subject to a resolution relating to a proposed 
pension for the retiring secretary, Mr. Marshall, whose resig- 
nation is consequent upon the removal of the Institution to 
London. The resolution being that the portion of the report 
relating to the grant of the pension be referred back to the 
Council for further consideration. The ballot for the new 
President and Members of Council next took place, the result 
being the election of Mr. John Robinson as president, of Mr. 
I. L. Bell, Mr. ©. Cochrane, Mr. E. A. Cowper, Mr. C. P. 
Stewart, Mr. F. W. Webb, and Mr. P. G. B. Westmacott, 
as vice-presidents ; and of Messrs. D. Adamson, J. Anderson, 

. Bessemer, H. Chapman, E. Easton, DB. Greig, Jeremiah 
Head, T, R. Hetherington, W. Menelaus, A. Paget, J. Penn, 
{. G. B. Rennie, W. Richardson, and J. C. Wilson as new 
Members of Council; Mr. Walter Raleigh Brown was elected 
secretary. In a few appropriate words Mr. Thos. Hawksley 
thanked the members for their appreciation of his efforts for 
the welfare of the Institution during his presidency, 
and Mr. Robinson, after suitably acknowledging the honour 
conferred upon him by his election, took the chair. 

The motion of the President respecting the omission of the 





word Birmingham from ph 2 of section 8 of the rules 
having been carried, Mr R. ice Williams’ motion, proposing 
to enable members to vote on questions of importance without 
attending the meeting, was discussed. As an amendment to 
this, the same member pro that when a vote on any 
important matter had been taken at a meeting of less than 300 
members, any twenty members might within three days require 
that the vote be referred to the decision of the members 
generally, to whom it should be submitted by a cireular, 
accompanied by a full report of the discussion of the matter 
in question. ‘This proposition was one evidently involving so 
much work and ex , that it was not surprising that Mr. 
D. Adamson should prea te proposing that ‘‘inembers be 
allowed to vote xy on all constitutional alterations for 
the government of the Institution.” As is very well known, 
this voting by proxy is a practice which it has been the aim of 
all institutions to remove, and it was clearly the _s of the 
meeting that though some means of he non-resi- 
dence disabilities may be necessary, voting otherwise than by 
personal attendance would result in questions being settled by 
the unsatisfactory votes of those who, living at a distance, 
know nothing of the subject in hand, or of the tone of the Insti- 
tution’s meetings. And, moreover, it was pointed out by one 
speaker that members at a distance would know so little of the 
matters of the Institution that he would be open to receive 
and support views expounded to him by one arty, but which 
he would have discarded had he known all that ic necessary 
to one who should vote. It is of course a serious matter tat 
a member of the Council, for instance, should have to trave! per- 
haps from Glasgow to London merely to give his vote and two 
hours’ attendance; and though Mr. Adamson adhered to his 
proposal, and much was said in its favour by others, the 
motion and amendments were lost. Two speakers thought 
the matter should be considered by council, and anothersaid that 
the Institution had now been in existence prosperonsly for 
thirty years and that it was unadvisable to alter the rules 
except when absolutely n . It may be ec, 
however, that the fact of thirty years of existence, with more 
or less prosperity, does not necessarily prove or disprove the 
necessity or otherwise of adhering to rules as made at the time 
of the birth of any institution. 

The President then put the following motion :—‘‘ That it is 
desirable that the constitution of the Institution should be 
placed on a satisfactory legal basis, and that the Council be 
requested to continue their attention to that subject and 
take such measures, including an application to the Board of 
Trade under the Companies’ Act, as they may think best 
adapted to advance the interests and attain the objects of the 
Institution.” Mr. Robinson stated, in answer to a question, 
respecting a charter for the Institution, that that had already 
been considered, and that he had been informed by the 
Board of Trade that the Companies’ Act would give 
all that would be obtained by a charter. As a body the In- 
stitution has now no legal power, as to sue or be sued, but the 
Companies’ Act would give this, and the Institution would be 
known under its present title, as power to omit the word 
‘* limited” would be obtained. This motion was carried, and 
after stating that the question of awarding premiums for the 
best papers would again receive the consideration of Council, 
the President called upon the secretary to read the papers 
which we print elsewhere. After the second paper been 
read and discussed a show of hands was called for to ascertain 
whether those present were in favour of reading the third paper 
then (about 4 p.m, yesterday), or whether it should be read to- 
day, or be postponed for the next meeting. This last was re- 
ceived with evident surprise by every one. The circular sent 
to all members stated that the meeting would be for Friday as 
well as Thursday, and without doubt some members will come 
to London to-morrow with the idea of hearing about the rais- 
ing of the Edith, and will find that the reading of the paper 
has been postponed, as it seems to us, without sufficient 
reason, there being but little difference, 14 to 12, in the show 
of hands—a verdict which could not represent the opinion of 
those who might be coming to hear Mr. Kortright's paper, 

It was announced by the President that the next meetings 
would be, in London, 11th April; in Paris, 11th June, 








Reative Cost or WATER AND Stream Powers.—The cost of 
the water — equipment at Lowell, was, for canals and dams, 
£20, and for wheels, &c., another £20 per horse-power. But 
this, as a first —— was more costly than a similar equip- 
ment need be. At Saco, the expense incurred was £35 per horse- 
power; but at a later period, for turbines with high heads, the 
expense would be less. <A construction and equipment, sclidly 
carried out, with the latest improvement in wheels, would not 
cost over £40 per horse-power, and would, under favourable 
cireumstances, cost less. An estimate at Penobscott was for 
£22 10s. per horse-power. If the construction be with wooden 
dams, and the equipment with lower grade wheels, then the cost 
would be about £10 per horse-power ; and although the construc- 
tion would be less permanent than the more solid, it would 
outlast any steam apparatus. On the other hand, Fall River 
estimates of steam equipment, exclusive of foundations and 
engine houses, run from £20 to £23 = horse-power. A Boston 
authority gives £23 per horse-power for nominal 800 horse-power 
and upward, inclusive of foundations and masonry. Similarly, 
a Portland authority places it at £20 per horse-power, The 
actual cost of steam equipment in the waterworks of various 
cities of the United States varies from £30 to £60 per horse- 
power.—The Water Power Maine. 


InstTiTuTION OF ENGINEERS AND SHIPBUILDERS IN ScoTLAND, 
—The fourth general meeting of the session of this Institution 
was held on STuesday evening in_the Corporation-buildings, 
Glasgow—Professor James Thomson, Vice-President, in the chair. 
Lord Hasipten, president of the Institute of Naval Architects, 
was elected an honorary member; James S. Dixon, C.E., 
Glasgow, a member; and James R, Faill, Easton Knox, and 
Benjamin Brade Sykes were admitted as graduates. A discussion 
then took place on a paper read at a previous rapetng. by Me. 
Ralph Moore, inspector of mines, on ‘‘Tubbing.” Mr, W. J. 
Millar, C.P., afterwards read a paper on “Strain and Fracture 
in Bars of various Materials.” Some time ago the author com- 
municated a paper to the Institution, which was subsequently 
published in Pie Encineer, on ‘ The Strength and Fracture of 
Cast Iron Bars,” the object of that paper being to show the con- 
nection between the form and position of fracture—viz., that. 
when the bar broke at the centre of span the fractures were 
straight, and that when the fracture took place at points more or 
less removed from the centre of the span, the fractures were 
curved and pointing towards the centre of the bar. Following up 
these tests, Mr. Millar had since experimented — bars of glass 
and sealingwax, and found that the same law holds good in their 
case as in that of the cast iron bars. The main object of the 
present paper was to show from the similarity of the fractures 
in the ¢g and in the cast iron, and the fact that the 
position of the neutral air could be shown by polarised light in 


the glass bars to lie at the middle of the depth of the bar, that we 
may infer that the position of the neutral air in the cast iron bar 





should also lie at the middle of the depth of the bar. Some dis- 
cussion took place on the paper, and the meeting then separated, 
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ON THE APPLICATION 
HYDRAULIC PRESSES.* 


By Mr. Ratpx H. Tweppe tt. 


THE following description of an American press was to have 
been read at the autumn meeting, 1877, in connection with Mr. 
Wilson’s paper “‘ On English Cotton and other Presses.” 
however, did not allow of this, and the author has since added 
to the description a few notes, suggested chiefly by the remarks 
made by various speakers during the discussion on the above 
paper. The immense magnitude and importance to this country 
of the cotton trade is sufficient justification for again bringing 
the subject before the members. 

The estimated supply of cotton this year from India only is 
1,434,000 bales, and, taking in the entire sources of supply, it is 
estimated that Europe may receive 5,290,000 bales, of an average 
weight of 411 lb. per bale. en we consider that even in the 
case of the best houses the cost of pressing varies from ‘75d. to 
2d. per bale, we are justified in believing that in a great many 
cases much worse results are obtained ; if, however, we allow for 
a penny per bale only being saved all round by introducing the 
best system of pressing, we shall effect a saving of £22,000 per 
annum ; in reality, it would probably amount to four or five 
times this sum. Any method of working, therefore, which has 
for its object the simplifying of the parts subject to wear, with- 
out sacrificing economy and efficiency, is worthy of our attention, 
if nothing but the cotton trade of Europe is taken into con- 
sideration, but this only forms of the vast business which 
depends on the hydraulic press for its success. 


As the novel features of the system about to be described | 


chiefly consist in the “ pressure obtaining” apparatus, it is not | 


OF DIRECT-ACTING | 
“PRESSURE-INTENSIFYING” APPARATUS TO | 


Time, | 
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cylinders fitted with pistons E and F, and having at their front 
end the hydraulic cylinders C and D, in which work plungers G 
and H ; the steam cylinders are of equal size, but the plungers G 
and H are of different area, their respective areas, as shown in the 
diagram, being in the proportion of 5 to 1; and the combined cubic 


capacity of these plungers is assumed to be at least equal to that | 


uired for a full stroke of the press ram, a certain margin being 
added to make up for leakage. It is clear, therefore, that the 


HYDRAULIC 





lifting ram of the press worked by this pumping apparatus will | 


rise five-sixths of its lift with one stroke of the plunger G, and 
that one stroke of the plunger H will complete the remaining 
one-sixth. The sizes of the steam pistons E and F being equal, 
if the pressure of steam be the same on both, the pressure per 
square inch on the water in the press will be five times greater 
when the piston F is forcing water in, than it will be when the 
piston E is acting. 

Now assuming the pistons E and F to be home at the outer 
ends of their cylinders, as shown in the diagram, Fig. 1, and the 
press ram also to be at the bottom of its cylinder, it is evident that 
if the pipes R and the hydraulic cylinders U and D are filled with 
water or other fluid practically incompressible, any movements of 
the pistons E and F will move the press ram ; and again, sup- 
posing that this ram, either by gravity or other means, is caused 


to return to the bottom of its cylinder, it is clear that the pistons + 


E and F will also return to their former positions ; therefore no 
inlet or outlet valves whatever are required, the same water being 


| forced backwards and forwards between the press ram and the 


plungers G and H. The admission of steam to the pistons, on 
the one hand, and the weight of the press ram and platen when 
| the steam is exhausted, on the other, acting the interposed water 
as a connection, produce the same effect as if they were mecha- 
nically connec together by a rigid coupling. It is thus clear 


proposed to enter into the question of the construction of the | that no valves are required, excepting one clack to be afterwards 
presses themselves, except in so far as improvements in this | described; and that instead of the numerous strokes of the 


part of the gear may produce any increase in the efficiency of 
the press as to its speed of working, &c. 

In order to show the advantages claimed for the direct-acting | 
system, it is necessary briefly to consider the present methods of 
forcing water into the cylinders of cotton and other presses. The 
most usual method is by means of force pumps of, compara- 
tively speaking, small stroke and diameter of plunger, driven 
by gearing and run at a considerable number of strokes per 
minute. Under these circumstances, unless a great number of | 
pumps are used, the rate of travel of the press ram is extremely 
slow, notwithstanding that the number of strokes of the pump 
plungers is comparatively great ; and thus for every single stroke 
of the press there are often some hundreds of beats of the pump 
valves on their seats, and in consequence a difficulty in keeping 
them tight ; in some of the best examples the number of beats is 
is 1000 to 1200 per bale p There is, with this system, much | 
loss of useful effect from friction of parts ; and, while a consider- 
able cost in maintenance is involved, owing to the wear and tear 
of the gearing, only a very slow speed in working the presses is 
obtained. 

The desirability of substituting some more direct mode of | 
action, with a consequent reduction in the number of working 
parts in motion, has been for some time recognised. Many | 
attempts have been made to overcome the defects above alluded to. 
Some engineers have used accumulators, adding sometimes an 
intensifying arrangement, so that the pump valves are never 
subjected to the higher pressures ; others, by using direct-acting 
engines with pumps of a larger size, avoid the great wear an 
tear already referred to as a necessary consequence of the use of 
small reciprocating geared pumps ; others again have used steam 
see direct on to the — for a portion of the stroke, and 

ydraulic power at the finish 

The direct-acting steam and hydraulic arrangement about to 
be described effectually overcomes the objections referred to, | 
and, in addition, insures further economy in speed and cost of | 
working. } 


~ 


| gain is also effected in this direction. 
| economical use of the steam that two steam cylinders are used, 


' may be placed horizontally or vertically, but are prefera 


| to the 


ordinary pumps, this arrangement only mento that the water 
which transmits the power contained in the steam be moved 
backwards and forwards once for each operation. Supposing 
economy in the steam used not to be an object, and the press to 
»e worked not to be too large, one cylinder would render even a 
clack valve unnecessary ; but—putting aside the total loss in this 
of most of the economical features of the system—a single 
steam cylinder would be too unwieldy to be practicable for such 
operations as cotton pressing, and it is even questionable 


| whether two cylinders will be enough for some of the largest 


presses required for India. Fig. 2 shows a pressure-intensifying 
apparatus and cotton press in elevation, and Fig. 3 the same in 
sectional plan. It has already been shown how extreme simpli- 
city is attained ; and before proceeding to give the dimensions 
of the press represented in Figs. 2 and 3, it will be shown that 
economy is in no way sacrificed to simplicity, but that a positive 
It is with a view to the 


and the arrangement of steam pipes and valves thus rendered 
necessary will now be described. The two steam cylinders are 
laid alongside of each other, as shown in the plan Fig. 3; they 

‘bly placed 
at a sufficient angle, as shown in Fig. 2, to cause the pistons and 
plungers to move readily towards the outer ends of their respec- 


| tive cylinders when the steam is exhausted. The mode of working 


is as follows :—Before commencing to press the bales, steam 
from the boiler is admitted into the cylinder B by opening 
the valve P; this drives the piston F, and consequently the 
plunger H, to the other or front end of the cylinder, thus raising 
the press rams SS for a corresponding portion of their stroke ; 
this is, however, only a preliminary stroke for the purpose of 
a the cylinder and enabling the steam just delivered on 

ack of the piston F, to be transferred to the other side of 
it. This is done by closing the pressure valve P and opening 
the equilibrium valve Q, through which the steam in the cylinder 
passes into the pipe M; as it cannot get past the closed inlet 


| whatever a 
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by means of the valve T, and thus drive the larger hydraulic 
plunger G forward. This is done by opening the valve ‘IT’, when 
the steam passes from the cylinder B into the cylinder A, driving 
the piston E, and consequently its plunger G, forward until the 
pressure in the two steam cylinders is in equilibrium, which of 
course is the case when the resistance opposed by the pressure on 
the plunger G is equal to the pressure of steam on its piston E, 
As soon as the pressure of steam in the cylinders A and B is 
equal, the valve T falls by its own weight, and the valve P 
being opened, fresh steam from the boiler is admitted to 
the back of the piston F, driving forward the plunger H, any 
steam on the other side of the piston being exhausted. The 
increased pressure due to the smaller plunger closes the clack O— 
which acts as an intermediate check valve between the two water 
pressures—and thus the finishing pressure is given to the bale, or 
be in the press, and, if necessary, sustained for any 
desired length of time. This volume of steam last admitted, after 
being transferred to the other side of the piston F, furnishes the 
steam required for the earlier part of the next stroke of the press, 
which, as before, is done by the plunger G. The press ram being 
now raised to the height required, the equilibrium valve Q is 
opened, and the steam at the back of the piston F is transferred 
to the ether side of it, as before described ; the exhaust valve U 
and the clack valve O are also opened at the same time, and the 
steam in the cylinder A exhausted ; the pistons E and F are then 
in position ready to commence the next pressing operation. The 
valves are all worked by one man by means of rocking shafts, 
and suitable means are provided to prevent the pistons K and F 
coming into contact with the ends of their egitadons. 

Having thus described the mode of working, the author will 
proceed to give some of the dimensions of a cotton bale pressing 
plant constructed on this principle. The cotton press itself’ has two 
cylinders, with the rams working upwards ; these raise a crosshead 
to which are attached strong wrought iron links, which carry the 
following table or platen, as shown in Fig. 2; the casting on which 
the cylinders rest forms the top platen, and the water being forced 
into the cylinders raises the lower platen on which is placed the 
cotton bale, and compresses the latter to the required density. 
The steam cylinders are each 56in. diameter; the pressure of 
steam used is 80lb. per square inch; the area of each piston 
being 2463 square inches ; this, multiplied by 80, gives 197,040 lb. 
total pressure on one piston. The smaller hydraulic plunger is 9}in. 

74°66 . 
26401b. 
197,040 ~ 70401 
square inch as the pressure on this plunger; the cotton press 
itself has two rams, each 22in. diameter; the collective area of 
which = 760 square inches, and 760 square inches x 26401b. 
per square inch = 2,006,400]b., or 895 tons total pressure 
on the bale, with 80]b. of steam per square inch in the 
boiler. With a pressure of 3lb. per square inch of steam 
in the cylinder all the weight and friction of parts is over- 
come; and since each pound of steam represents a pressure of 
2,006,400 = 80, or 25,080 1b. on the press ram, the total frictional 
resistances only amount to 75,2401b., or say thirty-five tons 
approximately. Deducting this from the total pressure of 895 
tons, there remains 860 tons total effective pressure. It must not 


diameter, or 74°66 square inches, and = per 


| be forgotten, moreover, that a part of the dead weight raised is 


Fig. 1 is merely a diagram showing the action of the pressure- | valve T on the cylinder A, it passes up the pipe M to the other | 


intensifying apparatus in connection with an ordinary hydraulic 


press. The working stroke of the press itself, which is not shown on 
the diagram, may be divided for the sake of illustration into six 
equal parts. 


required during the last one-sixth part. A and B are two steam 
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side of the piston F, which, partly by its own weight and aren 
by the pressure due to the press rams SS8, and their platen, 
transmitted through the water in the press cylinders and pipes, 


It is assumed that the most intense pressure is | returns to the outer end of the cylinder B. Supposing that the 


bale of cotton to be compressed is now placed in the press, 


| the steam, which has thus been merely transferred from the back | 


' to the front of the piston F, is allowed to enter the cylinder A 


utilised in returning the pistons and rams after each pressing 
operation is over. In calculating the power of the press, the 
second steam and water cylinders are not taken into considera- 
tion ; it is to them, however, that the economy of this system, 
in addition to that already attained by abolishing gearing, is 
chiefly due, for the second cylinder accomplishes five-sixths of the 
stroke of the press, using only the steam exhausted from the first 
one to do so. 

The makers of these presses in America guarantee to press at 
the rate of seventy-five bales per hour, on a consumption of fuel not 
exceeding one ton to 300 bales, or 7°461b. of coal per bale—or in 
value about °62d.; it frequently in practice does not exceed 6 Ib. 
per bale, giving a cost of 4d. per bale only. Firms using this 

ress in the United States, at Mobile, Augusta, Charleston, &c., 
cove turned out bales at the rate of 80 per hour; one firm has 
turned out 93 per hour for several consecutive hours, and on one 
occasion, as a trial, did 40 bales in 20 minutes, or at the rate of 
120 per hour, and 25 of these bales, measured in the press, gave an 
average density of 46°71]b. per cubic foot. ‘The average on five 
vessels loaded by a press company at Mobile was 1748 1b. per ton 
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cacgo capacity, or a gain of 20 per cent, over peertons cargoes 
done by other presses. There is, however, no difficulty is pressing 
to a greater density when required. Of course the conditions 
of pressing cotton in the States and in India are different, and 
it may be argued that the time is as much or more occupied in 
tying up the bales than in the pressing; but making every 
allowance for this, the saving to be effected in the time required for 
pumping up the presses, in a day’s work, must be very consider- 
able, and the simplicity and fewness of moving parts will insure 
the presses being always at work instead of being subject to 
stoppages, as is now the case, on account of leaky valves, leathers, 
aa ractured gearing. It is evident also that with an increase 
in speed of working, fewer presses will be required, and, there- 
fore, less capital be invested. Where there are a group of pees. 
by a simple arrangement of stop valves, one set of steam cylinders, 
similar to those just described, can work the whole group. 

The author is of opinion that, where water pressure is available, 
one very great risk of fire in wareh , often situated in crowded 
towns, can be avoided by using this intensifying arrangement, 
modified, of course, to suit the different conditions of the motive 
power employed—water instead of steam—but retaining the 
simplicity due to the single stroke and absence of valves. As 
regards the practical application of this principle, Mr. John 
F. Taylor, of Charleston, United States, has now made some 
thirty-five presses varying from 300 to 1500 tons power. They 
have not as yet been introduced into this country or India. 

In the course of the discussion on the recent paper by Mr. 
Wilson, ‘‘On Cotton Presses,” the more economical working 
claimed for the Watson press was ascribed to the fact that the 
pumps used with the latter were not of the direct-acting long 
stroke type. Seeing that in the direct-acting plan advocated in 
this paper the principle is carried out to a much greater extent, 
it is well perhaps to explain the author’s reasons for advocating 
this extension of the direct-acting principle. The great difference 
in the cost of working the two presses referred to was distinctly 
stated not to be caused by any difference in the quality of the 
workmanship, nor was it attributed so much to the difference in 
the designs of the presses themselves ; and any economy due to 
this cause would, of course, be obtained quite irrespective of the 
mode of pumping employed. Now, although by substituting a 
Watson press for the form of cotton press described in this paper in 
connection with the pressure apparatus, there would, in some cases, 
be a further economical gain in the speed of working, due to the 
facility this arrangement gives for filling the box with loose 
cotton while the bale is being tied, yet this gain would have to be 
credited to the press itself ; while, on the other hand, if we sub- 
stitute a direct-acting system in place of the pumping arrange- 
ments now used with the Watson press, a further saving in cost 
and speed of working will be effected by the pressure generating 
gear, in addition to that effected in the machinery where the 
pressure is applied and utilised. 

The question of the relative economy of the Watson and 
Wilson presses appeared to resolve itself into this, that the 
expenditure of fuel is increased, though not in a direct ratio, as 
the stroke of the pumps is increased, for, while with pumps 6in. 
stroke each bale costs }#d. for fuel, with a stroke of 36in., the cost 
of fuel is 2d. per bale. It was very justly urged, as an advantage, 
that by having a considerable number of pumps, it was easy to 
meet the increased resistance due to the increasing pressure per 
square inch, as the bale got nearer completion, by reducing the 
number of pumps, and thus to keep the engine power uniform ; 
but the Wilson press has twelve pumps, and, although direct- 
acting, possesses even now nearly the same facility as the Watson 
press for reducing the number of the pumps at work as the pres- 
sure increases, so that the difference in the cost of fuel between 
the two presses cannot be due to the difference in the number of 
their pumps. 

It was stated in the same discussion that the problem to solve, 
as regards the pumping apparatus, was to supply a great body of 
water at a lower pressure to commence with, and a small quan- 
tity at a high-pressure to finish with. This is done in the simplest 
and most direct manner by the large and small plungers described 
in this paper; and as to economy, seeing that the low-pressure 
water is forced in by the exhaust steam taken from the cylinder, 
which has already forced in the small quantity of pressure water 
required for the previous bale, it is difficult to imagine a more 
direct and simple way of attaining that object. ome other 
cause, therefore, must be sought for to account for the extra con- 
sumption, and this, according to one speaker, is to be found in 
the increased velocity of the water as it is driven through the 
pumps when of longer stroke. Assuming the two presses under 
comparison to be of about equal powers and speed, the quantity 
of water passing into them in the same time will be about equal 
also, and therefore the velocity may be assumed equal in the inlet 
pipes. Any difference in the relative velocity of the influent 
waters must therefore occur while it is passing through the pumps. 
Since the difference in the cost of fuel per bale represents a 
difference in the horse-power required in the proportion of °75 
to 2, we will see—taking the velocities given, viz., 75ft. and 450ft. 
per minute in the two cases—whether the extra power required 
to overcome the difference of pressure, due to this difference in 
velocities, can possibly account for such an increased consumption. 
A little consideration will show that the increased resistance in 
the press due to the increase of velocity in the water must be 
relatively small, while the weight of water to be pumped is small 
also. The two low-pressure cylinders in the Watson press hold 
about 43 gallons, al the two high-pressure ones about 214 gallons, 
say a total of 60 gallons approximately. We have alread 
assumed that the two presses work at the same speed, and, 
assuming also that they require the same quantity of water per 
bale, and that the press is raised in either case in ninety seconds, 
we have 60 gallons or 600 lb. pumped in ninety seconds, or 400 Ib. 
per minute; and as the difference of resistance is but small, it is 
clear that the difference of power per bale in the two cases is 
quite insufficient to account ma any marked increase in the cost 
of fuel per bale. It thus seems clear that the difference of 
velocity of the water passing through the pumps can have little 
to do with the cost of working, except in so far as the wear and 
tear of the valves is concerned, and judging from the fact that 
with a velocity of 75ft. spare valve chests have lp to be kept 
ready, it would seem that even this slow velocity does not give 
immunity from trouble in this respect; if it did, however, the 
direct-acting press described in this paper has still the apeeena> 
even on the present ground, for the velocity of the water in the 
arrangements shown in the diagrams, assuming the raising of the 
press to occupy five seconds, is, in the low-pressure plunger, 
2°66ft. per second, and in the high-pressure plunger, 4‘lft. per 
second ; so that, so far as the coal consumption depends on the 
velocity of water in the pumping apparatus, it is well designed, 
while the absence of any working valves renders it unnecessary 
to discuss the effects of the different velocities of water on them.” 





In the discussion which followed the paper but little was 
elicited which had not already been said at the Manchester 
meeting, and as briefly recorded in our report of the discussion 
upon Mr. Wilsen’s paper at page 331 of the last volume. Mr. 
Schiele pointed out that the press shown—see Fig. 3, page 84— 
is not a cotton press, but a finishing press only, and, therefore, 
no comparison could be made between the speed at which such a 

ress and a cotton press with a 15ft. stroke could be worked. 

eference was then made to the diagram of the pressures used in 
cotton presses, as illustrated by us at page 38 in our impression 
of the 18th ult., and the opinion given that working presses by 
means of multiple pumps is more economical in power, and by 
reason of facility in manipulation under the different pressures 
required, and in repairs. 
bjection was made to the necessary size of the cylinders 
described by Mr. Tweddell, and as to the velocity with which 
the water is forced through the pipes. To the first objection, 
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however, it was answered that duplication would render very 
large diameters of cylinder unnecessary, and with reference to 
the second, it is shown in the r that the velocity is not_neces- 
sarily very high. It was n stated that the number of beats 
of the valves in the multiple pumps was not really of so much 
importance as the speed of the passage of the water past them, the 
latter gradually scoring or grooving, and otherwise cutting the faces. 
Mr, E pons pe refe to the successful working of West’s press in 
India, and reference was also made to the injury which might be 
done to cotton if pressed to too great a density, as, for instance, 
above, about 501b. per square foot, the cotton being injured by over 
pressure in one part, owing to inequality of filling the box and 
the fibre not moving sufficiently freely to distribute the pressure. 
American bales are usually compressed to a density of from 23 lb. 
to 271b. per cubic foot, but in India about 45]b. is a common 
density. ‘The author of the paper acknowledged that the Watson 
press posse advantages not attached to others in respect of 
rapidity of working and economy of fuel, but he thought that 
that was not due to the form of pomp employed, which he con- 
sidered could be advantageously replaced by the direct-acting 
system he had described, which accomplished the low-pressure 
pumping by the steam exhausted from the cylinder after pro- 
viding the high-pressure water. 








CIvIL AND MECHANICAL ENGINEERS’ Socrety.—At the meeting 
of the society held on Thursday, the 24th ult., Mr. C. H. Driver, 
vice-president, in the chair, a paper ‘“‘On Chimney Shafts” was 
read by Mr. R. M. Bancroft, past president of the society. After 
drawing attention to the wide difference of opinion between 
various authorities who have written on the subject, especially 
with r to parallel and taper flues, and whether chimneys 
should have a regular batter or outline similar to the theoretical 
diminution of columns, which itis said should have a slight swell in 
the centre of its length, the author proceeded to describe upwards 
of forty chimneys of which the different owners and designers had 
supplied him with particulars. These he had tabulated, to show at 
a glance height, thickness of wall, proportions of diameter to 
height, weight, cost, time of building, &c.; and drew attention to 
the designs of caps, and in one case noted where a cap had cost 
£700 in repairs and removal after the stack had been completed. 
Mr. Bancroft then drew attention to the difficulties in straighten- 
ing chimneys when out of the perpendicular, and mentioned 
several successful cases where this had been done. ‘Taking down 
old chimneys was also descanted upon, and a chapter on lightning 
conductors concluded the paper, which was followed by a dis- 
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35. Improvements in the means of and in apparatus for FivsHinc and 
AFTER-FLUSHING WATER-CLOSETS and to prevent waste of water, Edward 
Charles Bean, Melbourn-street, Southsea, Hampshire, and Benjamin 
Harries, Commercial-roac,, Landport, Hampshire.—2znad January, 1878. 

41. Improvements in Sarery VALves for steam boilers, William Eaves, 
Atlas Works, Sheffield, Yorkshire. 

43 Improved means and a for Brey Bricks on the hacks 
or drying grounds, George Featherby, Herne-hill, Surrey. 

4/. Improvements in means and apparatus for Dressinc Stone, Edward 
Alfred Cowper, Great George-street, Westminster. 

49. Improvements in Darninc Macuives, Robert Hill, Ashby-street, 
Clerkenwell, London. 

51. Improvements in Bacs, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Joshua Collins, Montreal, 
Canada.—3rd January, 1878. 

53. Improvements in the manufacture of CLorH known as serge-de- 
berries, David Hitchen, Pros: House, Halifax, Yorkshire. 

55. An improved device for the Sare Transmission of Corns by Post, 
George Clulow, Camden Works, Camden Town, London. 

57. Improvements in the construction of a tus to be employed for 
VENTILATING MINEs and other places, which invention is also applicable 
for propelling or ee air for other purposes, Thomas Hesketh, 
Warrington, Lancashire. 

59. Improvements in RoLtinc Mitts for the facture of hant- 
able iron and steel, Joseph Betts Bradshaw, West-end, Rotherham, 
Yorkshire. 

61. Improvements in the manufacture of AncHors, William Richard 
Colbourn and Walter Somers, Hales Owen, Worcesters! 5 

63. Improved apparatus for AscerTArnInc the Time of Day by the 
Posrrion of the Sun, Halliday Macartney, Portland-place, London. 

67. Improvements in Protecrinc and ORNAMENTING the EpcGes and 
Borpers of Fasrics and in machinery for the purpose, Joseph Lindley, 
Manchester.—4th January, 1878. 

69. Improvements in LeatrHerR Hat-Linincs, and in the method of 
attaching them to hat bodies, William Mo -Brown, Southampton- 
buildings, London.—A communication from William Lawrence Bigelow, 
Boston, Massachusetts, U.S. 

71. An improved WasHEeR, Mancie, and Wrinernc Macurine, Charles 
Harrison, Gladstone-street, Peterborough. 

75. An improved SeaMLess HaTBanp, John Henry Neave, Macclesfield, 
Cheshire. 

77. Improvements in the manufacture of Woopen Bo1TLe-storrers and 
Bunes, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Frank Addison Howig, San Francisco, U.S. 

79. Improvements in Furnaces, Walter Martin Musgrave, Globe Iron- 
works, Bolton, Lancashire. 

81. Improvements in ExLevators, Frederick Hart, Tavistock-road, West- 
bourne Park, Londun.—ith January, 1878. 

















cussion, and the adjournment of the ting until Thursday, 
February 7th, when a paper will be read by Mr. A. F. E. Grant, 
‘On Richmond Waterworks.” 

NEWHAVEN Hanrpour.—The Speaker presided, a few days 
hence, at the quarterly meeting of the Newhaven Harbour 
trustees, held at the County Hall, Lewes, when a report was 
presented by the committee of management, who have had under 
consideration the bill before Parliament for the enlargement and 
improvement of Newhaven Harbour. The scheme proposed is 
of a very comprehensive character, involving the expenditure of 
some £300,000, half of which would have to be subscribed by 
the Brighton Railway Company, and the promoters also 
ask for power to borrow a further sum of £100,000. The 
committee considered the undertaking would be greatly to the 
advantage of the public, but thought it desirable that certain 

rovisions in the bill should be brought prominently forward 
Before they could recommend the assent of the trustees. The 
proposed payments to the trustees to enable them to meet their 
Caos obligations they considered inadequate, and they were of 
opinion that the scale of dues proposed in the bill were in several 
instances too high. e committee, recommended the appoint- 
ment of a joint committee representing both the trustees and 
promoters of the scheme, to confer on the details of the bill. 
‘The Speaker reviewed the most important x ay in the report, 
and in the discussion which followed Mr. J. L. Parsons said he 
considered the scheme to be a monopoly on the part of the railway 
company. The report was adopted, and the Speaker, Mr. E. 
Morris, and Mr. i C. Lucas were appointed a committee to 
confer with the railway officials. 


Liverroo, Encineerinc Socrery.—This society held its usual 
fortnightly meeting at the Royal es Colquitt-street, on 
Wednesday evening last, the 30th ult., Mr. Robinson Souttar, 
president, in the chair. The first portion of the evening was 
devoted to the discussion of Mr. Boult’s paper, ‘‘On Portland 
Cement Concrete,” after which Mr. Arthur J. Maginnis read a 
paper ‘‘On Atlantic Lines and Steamships.” The author briefly 
sketched the development of the now enormous Atlantic trade 
of Liverpool, from its commencement in 1840, when Sir Samuel 
Cunard despatched the Britannia from Liverpool to New York, 
to the end of 1877, when there were 152 British steamers, with an 
aggregate tonnage of 377,905 tons, engaged in this trade. After 
enumerating the different companies which have been formed 
from time to time, and giving a short history of each, Mr. 
Maginnis proceeded to give some interesting statistics of the 
engine performances of the more famous vessels. We find that 
owing to the improvement in modern vessels and engines, a ton 
of cargo can now be delivered in New York with the consum 
tion of 44 cwt. of coal on the voyage against 484 cwt. in the 
earlier class of steamer, and the consumption of coal per indi- 
cated horse-power of the engines has decreased from 4°7 to 1°9, 
while the average ver hour has been almost doubled. 
Attention was called to the compound inverted engines intro- 
duced in the vessels of the ‘‘ White Star ” line, each engine having 
ahigh and low-pressure cylinder as a precaution against a break- 
down. The Pd endeavoured to allay the prevalent anxiety 
when a vessel disabled her machinery, for having sailed over 800 
miles in a disabled steamer, he could testify to the good sailing 
qualities of most of our ocean-going steamers. 


Tue TRADE In Boxwoop.—It appears that, in consequence of 
the continued increased cost of boxwood and its rapid decrease in 
quality, one of the principal importers of this and other hard 
woods into this country has succeeded in introducing two 
American woods to be used instead of box in the manufacture of 
shuttles, a purpose for which immense quantities of boxwood 
have hitherto been used. The woods so substituted are those of 
the cornel and persimmon. The first is apparently the cornus 
florida, a deciduous tree, about 30ft. high, growing abundantly in 
woods in various parts of North America. The wood, though of 
small size, is hard, heavy, and close-grained, and is used chieft 
in America for the handles of tools and for shuttle-making, and, 
when properly seasoned, is much superior to Persian boxwood. 
The same may be said of the persimmon (di virginiant), a 
tree belonging to the ebony family, a native of the United 
States, where it grows to a height of from 50ft. to 60ft., and a 
diameter of a foot or 18in. e heartwood is of a dark brown 
colour and very hard. The trunk is covered with a very thick, 
hard, and rugged bark. One great point to be particularly 
remembered in the preparation of these woods for shuttle-making, 
is the very ped pn by artificial means; this is more 
particularly recommended in the case of the cornel, undue haste 
in seasoning, it is said, having in some cases created a prejudice 

ainst the wood. As an illustration to some extent of the 
effects of the war, it may be stated that while in 1876 over 10,000 
tons of boxwood were imported, the year just passed shows a 
return of only between 4000 and 5000 tons. A large proportion 
of this wood isthe produce of the forests on the Caspian Sea. 
Though the supply Seen the Black Sea provinces has for some 
i past been decreasing, it is well-known that untouched 

orests of the wood exist in Russian territory, and it is hoped and 
expected that at the close of the present disastrous war these 
forests may be opened up, so that we may get abundant supplies 
of good wood for some time to come.—Society of Arts Journal. 





83. Impr y in the manufacture of Scorcu 
Bonnets, William Russell, Kilmarnock, Ayrshire, N.B., and Alexander 
Wyllie, Stewarton, Ayrshire, N.B. 

87. Improvements in Toxpacco-pirpr Joints, William Horton Sharman, 
Red Lion-square, London. 

93. Improvements in Minis or apparatus for treating middlings and 
grain, partly applicable to other purposes, Robert Henry Fenwick, 
Dublin, Ireland.—7th January, 1878. 

95. Improvements in Pianoror1Es, Newnham Browne, Queen-street, 
Cheapside, London.—A communication from Thomas Howells, Auck- 
land, New Zealand. 

97. Improvements in the construction of Krers used for bleaching cotton 
= other Byes materials or fabrics, William Christopher Wood, 

ri 5 . 

99. Improvements in the manufacture of MANHOLE and SLUDGE Doors, 
Charles M‘Neil, jun., Glasgow, Lanarkshire, N.B. 

101. Improvements in FeRuLE Taps and in the method of connecting the 
same to steam, gas, and water pipes, and in apparatus employed in 

ffecting the tion, James Penney, Stockport, Cheshire. 

103. Improved apparatus for Puriryinc ItLuminaTiNG Gas, William 
Thomas Sugg, Vincent-street, Westminster. 

107. Improvements in the construction of Covers for Pipes used for 
smoking, Adolph Strauss, Basinghall-street, London. 

109. Improvements in ELEVATING CuHalRs, Sidney Pitt, Sutton, Surrey.— 
A communication from Dr. Samuel Stockton White, Philadelphia, U.S. 
—8th January, 1878. 

111. Improvements in the construction of Surps’ PropeLiers and other 
like articles with helical surfaces, Robert Henry Armit, Craven-street, 
London, and Thomas Holt White, Richmond, Surrey. 

113. A new or improved manufacture of Parts or CoLouRING MATTERs, 
Henry Knight, Ryde, Southampton. 

115. Improvements in Carriaces for the Revotvine LenticuLaR Appa- 
RATUS Of LIGHTHOUSES, which improvements are also applicable to other 
similar purposes, John Hopkinson, jun., Westminster-chambers, 
Victoria-street, Westminster. 

117. Improved on applicable to the REFRIGERATING, VENTILATING, 
or Cootine of Receptactes for Meat and other PEeRisHaBLE Foon, 





Daniel Tallerman, Cannon-street, London, Edward Augustus Gruning, 
Gresham House, Old Broad-street, London, and Archibald Davis 
Dawnay, Queen-street, London. 

119. Improvements in SteaM-TRaps, Waddington Brierley and George 
Varley, Blackburn, Lancashire.—9th January, 1878. 

121. Improvements in machinery for Prerarine and Sprynine Fisrous 
MATERIALS, John Clayton Mewburn, Fleet-street, London.—A com- 
munication from Taylor Burrows, Lille, France. 

123. The improvement of the HypravuLic Presses now in use, John 
Napier, Queen’s-place, Gr de-row, Edinburgh, N.B. 

127. Improvements in Pens and PrNHOLDERs, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Joseph Recken- 
dorfer, New York, U.S. 

129. Improvements in Sewinc Macuines, specially adapted to or for the 
sewing of straw braid, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from Samuel Henshall, Philadelphia, U.S. 
—10th January, 1878. 

133. An improvement in the manufacture of Sopa and Porasn by the 
Leblanc process, Walter Weldon, Rede Hall, Burstow, Surrey. 

137. ae ee in the Furnaces of Steam Borers, Eustace Wigzell, 
Joseph Pollit, and Walter Lees, Sowerby Bridge, Yorkshire. 

141. Improvements in METALLIC WINDOW-FRAMES, SASHES, SKYLIGHTS, 
and Gratines, Arthur Werner Itter, Shepherd’s-bush, Middlesex. 

143. Improvements in Sicnat Licuts to used for military or other 
purposes, Robert Henelade Courtenay, Brighton, Sussex. 

145. Improvements in PostaL Carps, George Chapman, New Bridge- 
street, Blackfriars, London.—A communication from Frank W. Brooks, 
New York, U.S. 

147. An improved VeLocirepe in the form of a circular or cylindrical 
cage, turning as one wheel and revol over, around, and under the 
person or persons using the same, and ing three or five separate 
a Ernest Smythe, Exchequer-chambers, -street, Edinburgh, 


aN. Ds 
149. Improvements in Sarety Lamps, Robert Morton, Wishaw, Lanark- 
ire, N.B.—1l1th January, 1878. 

151. Improvements in Bicycites, Tricycies, and similar machines, 
William Carter, Sneinton, Nottinghamshire. 

153. Improvements in Locomotive Encines, mechanism and - 
ments for propelling and working carriages on tram and ante 
George Lowry, Cross-street Ironworks, Salford, 

January, 1878. 








Lancashire. — 12th 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

200. Improvements in Steam Borers, Sydney Pitt, Sutton, Surrey.—A 
communication from John Baird, New York, U.S.—16th January, 1878. 

215. Improvements in the mode of and apparatus for TREATING CERTAIN 
Marts or Merats, and especially matts containing copper, silver, or 
gold, either separately or in combination, Edward Primerose Howard 

aughan, Chancery-lane, London.—A communication from Andres 
Leopoldo Nolf, San‘ , Chili.—17th January, 1878. 

240. Improvements in Etecrric Lamps, Edward Thomas Hughes, Chan- 
cery-lane, London.—A communication from William Wallace, Ansonia, 

‘ aye Haven, be aggre ro four’, 1878. sail 

59. Improvements in GRINDING CYLINDERS for per engines, 
George Wyman Russell, Lawrence, Essex, Massachusetts, UB dé com- 
munication from Charles James Bradbury, Lawrence, Essex, Massa- 
chusetts, U.S.—19th January, 1878. 

277. Improvements in ReEvoLvinc Fire-arms, Joseph Merwin, Milan 
Hulbert, and William Augustus Hulbert, Brooklyn, New York, U.S.— 
22nd January, 1878. 

278. Improvements in 'y for uring Saws, William Emery 
Nickerson, New York, U.S.—22nd January, 1878. 


hi: honk 








Patents on which the Stamp Duty of £50 has been Paid. 

265. Motive Power Encines, Edgar Coniston Mills and Henry Haley, 
Gorton. —23rd January, 1875. 

382. CHLORINE, Henry Deacon, Widnes.—28th January, 1875. 

372. Steam EnGineEs, Henry Hughes, Leicester.—lst February, 1875. 

462. AcTUATING RaILwAy Pornts, Francis William Webb, Crewe.—6th 
February, 1875. 


rt. 








86 





THE ENGINEER. 


1, 1878. 





Fes. 





264. Steam Generators, George Allibon, Alexandre Manbré, and William 
Asplan Beldam, Soltchesystrents Strand, Lendon,—23rd January, 1875. 
359. Boors and Saors, Charles Edgar Wetton, Upper Baker-street, London. 
— 30th January, 1875. 
305. PoRTABLE SHEDs or TeNTs, Martin Speyer, Manchester.—27th Janu- 
ary, 1875. 
285. Crank Suarts of Looms, &c., William Haggas, Burnley.—25th 
January, 1875. 
291. Mixinc Powper, Camille Espir, Berners-street, Oxford-street, Lon- 
don,—26th January, 1875. 
= Savina Lire, &c., at Sea, William Fewster, Margate.—26th January, 
S75. 
294. Gas CHANDELIERs, William George Cannon, London-road, Southwark. 
—Wwtk January, 1875. 
316, TRAMwAYs, Albert Hildet 5 
= TAPPING ScRewTuREADS, Robert Taylor, 
875. 


+w Court 


.— 27th Janvery, 1875. 
Oldham.—28th Janvary, 








Patents on which the Stamp Duty of £100 has been Paid. 


_195. Compinc Woot, &c., Thomas Whitehead, Holbeck, York.—25th 
January, 1875. 

207. Grass, William Windle Pilkington, St. Helen's, Lancashire.— 20th 
January, 1871. 

197. Iron Tanks and CisTerns, George Burney, Millwall, London,—25th 
January, 1871. 

251. Breecu-Loapivc Fige-arms, Edwin Charles Hodges, Islington, 
London.—Sist Jaaueyy, 1871. 


Notices of Intention to Proceed with Patents, 
4614. ae Macuiyes, William Blackett Haigh, Oldham.—5th Decem- 


ber, 1877. 

= a Trimmines, &c., Horatio Webster, Nottingam.—15th Decem- 

rT, ‘. 

=. ~ apes Castors, Thomas Kendrick, Birmingham.—18th Decew- 

wy tte 

4828. Paper Maxtne, &c., MACHINES, James Robertson, Lasswade, N.B. 
—1Pth December, 1877. 

4871. Lowrrine, &c., Buixps, William Shirley, Newington-causeway, 
Surrey.—22ad December, 1877. 

4020. Fupwaces, 4 Longsdon, Queen Victoria-street, London.—A 
communication from Alfred Krupp. 

4921. MxpicaTeD Antmat Foop, Peter William Barr, Liverpool.—28¢h 
December, 1877. 

om hae Stoves, Caleb Wheeler Durham, Southampton-buildings, 

ondon. 

4927. Nur Locxs, William Agnew Pope, Cannon-street, London.—A com- 
munication from Joseph Jones. 

4928. PeRirytnc Gas, &c., Thomas Nesham Kirkham, Westminster, 
David Hi High Holborn, London, Samuel Chandler, sen., and 
—— Chandler, jun., Newington-causeway, Surrey.—29th December, 

ade 

4939. Sugerinc Rattway Trucks, George Agars Walker, Danes-hill, 
Retford, Nottingham. 

4946. Ramway Sicyatatxe, John Cariss, York.—3let Decemher, 1877. 

34. Reapinc Macutyes, James Hornsby, Grantham, and John Innocent 
and G Thomas Rutter, Spittlegate, Lincoln.—A communication 
from late Richard Hornsby.—2rd January, 1878. 

80. RecuLatinc Cuocks, &., William Morgan-Brown, Southampton- 
buildings, Londou.— A communication from Edward James Muybridge. 
—ith January, 1878. 4 

162. MaGyeto-ELEcTRIcrTY, William Robert Lake, Southampton-buildings, 
~~ cena communication from James T. MeTighe.—12th January, 

878. 

187. Car Axies, Nathaniel Jones, Syracuse, Onondaga, New York.-—Lth 
January, 1878. 

3503. TRANSPORTING Ecos, Redmond Tully, Dublin. 

3508. Lecaines, Robert Thomson, Glasgow. 

3514. Grinpivc Woop, &c., Ernest de Pass, Fleet-street, London.—A 
communication from Arvid Henry Ellictt. 

3515. Firrsroxe Liquips, Stanley Kemp-Welsh, Billiter-street, London. 
-— 18th September, 1877. 

3518. LasTHorss for Lamps, Thomas Richmond, Glasgow. 

3623. Tanntne Skins, Lucien Gaulard, Paris. 

3524. METAL Spruvcs, William Thomas Cooke, Sheffield. 

3529. Firr-GRaTEs, &e., Vitale Domenico de Michele, Westminster. 

$531. Bicycte Besrises, &c., Joseph Henry Hughes, Birmingham. —19th 
September, 18T7. 

3535. PERMANENT Way, Charles Frederick Mathiesen, Mincing-lane, 
London, and Louis Harty, La Louviere, Belgium. 

9543. Rowiine Stock, John Henry Johnson, Lincoln’s-inn-fields, London. 
A communication from C it Roy.—20th September, 1877. 

3550. SELF-NKING PressRs, Joseph Laporte, Paris. 

3560. CurTING and SHaprinc Woop, George Mason, Bolton, and Alfred 
Muir, Manchester. 

ah ae Encixes, David Bleloch, sen., and David Bleloch, jun., 

3564. Rovinec Frames, &c., William McNaught, Rochdale. 

35CS. Moviprnc Toorurp Wreets, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London.— A communication from Jules Cardaithac. 

8566. CuTTiInc VecErTaBLEs, &e., Jean Nadal, Southampton-row, London. 

3569. Ratuway Sicnais, Edward French, Hitchin. 

3574. REFLecTors, Frederick Hamilton and Frederick Alma Hamilton, 

ackney, London.—22ad September, 1877. 

3583. Parer, George Tideombe, jun., Watford, Herts, and Arthur Mill- 

bourn, New Kent-read, Surrey. 

8588. ms, Horbert Portway, Bradford.—24th September, 1877. 

3591. Woop Screws, Herbert John Haddan, Strand, Westminst: 
communication from Albert Le Roy Munson. 

3502. HavuLine Fisuine Ners, George Souter, Elgin. 

3597. Etzcrric Tevecrapns, Frederick Herbert William Higgins, Corp- 


er.—A 


3599. "COMPRESSING Air, John Edwards Stokes, Upton Manor, Essex.— 
25th Sep » IST. 


SS Escixes, Alexander Basil Wilson, Belfast.—27th September, 

1877. 

3662. AnmMovR Ptates, John Devonshire Ellis, Sheffield.—1«t October, 
rs 

ont Wasutee and Bieacutsc SHEEP Skrys, Pierre Puech, Mazamet-on- 


arn, 

3679. WareRnPrcor Drcorations, Fredrik Sundt, Christiania. 

3689. VeLoctrepes, Nahum Salamon, Holborn Viaduct, London.—A com- 
munication from Jules Truffault.—3rd October, 1877. 

8738. Compine SHErp’s Woot, Pierre Peuch, Mazamet-on-Tarn, France.— 
9th October, W877. 

ve! Rotary Morrve Power Exotne, Joseph Ravel, Paris.—12th October, 
1 ete 

3824. Grixpinc Gran, &c., John Henry Johnson, Lincoln’s-inn-fields, 
Londen.—A communication from Angust Frederic Beyer and Adolphe 
Gustave Beyer.—16th October, 1877. 

3889. Compinc Woo, George Brook, jun., and Job Stake, Huddersfield. 
—20th October, 1877. 

3950. MovaBLe Rariways, &c., John Joseph Halcombe, Balsham.—25th 
October, I8TT. 

4134. Gas, Benjamin Joseph Barnard Mills, Southampton-buildings, 
London. — A communication from Lawrence Henry Ernest Clair 
Anthony.—6th November, 1877. 

4166. Reoctsterrsc Moweys, Alfred Steer and Ernest Reeve, Peckham, 


Surrey. 

4182. Conpewstsc Varovrs, William Robert Lake, Southampton-build- 
ings, London.—A communication from Samuel Marsden.—8th Norember, 
1877 


te. 

4329. DisPLaytsc ADVERTISMENTS, Edmund Edwards, Southampton- 
buildings, London.—A communication from le Comte de Bruc. 

4346. CARBURETTED HyproGcen Gas, &c., John Alfred Stephan, Wor- 
cester.—20th November, 1877. 

$467. Mov.pines, Adam Cyrus Engert, Bromley-by-Bow, Londan.—2i7th 
November, 1877. 

4625. Sprnninc Frsrovs Matertars, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Charles Ligois.—6th Decembar, 1877. 
4617. Loa¥ SvuGar, Charles Denton Abel, Southampton-buildings, London. 

—A communication from Eugen Langen.—7Tth December, 1877. 

4734. Cows and Swarts, Charles Richard Stevens, Lee, Kent.—13¢h 
December, 1877. 

4755. Currisc CHENILLE CLoTH, Robert Nudde Havers and Robert 
Richard Geach, Bradford.—14th December, 1877. 

$813. Ratsixc Liguips, Robert Dunn, Wylam-on-Tyne. 

4821. Stream CyLinpers, Charles Torkington and James Heys, King’s 
Norton.—18th December, 1877. 

4829. Moutpinc PLastic Mareriaus, Richard Cosslett, jun., Bristol.— 
19th December, 1877. 

4868. Carpinc Enoines fot Fect, John Ashworth and Charles Payant, 
Dukinfield. 

4875. Stream Lirts, Forct Pumps, &c., William Richard Middlemore 
Thomson, Glasgow.—A communication from Joseph Lynn Berry.— 
Q2nd December, 1877. 

16. Porrapie Gear, Michael Shillito, Normanton.—lst Janrary, 1878. 

31. Wasutnc Bort.es, Williatn Thompson, Raheny, Dublin.—2nd January, 
1878. : 

41. Savery Vauves, William Kaves, Sheffiield.—srd Jamvary, 1878. 

109. Evevatinc Cats, rag 4 Pitt, Sutton, Surrey.—A communication 
from Dr. Samuel Stockton White.—8th January, 1878. 











141. Metatiic Winpow Frames, Arthur Werner Itter, Shepherd's Bush, 
London.—l1th January, 1878. 

153. Locomotive Eneryes, George Lowry, Salford.—12th January, 1878. 

173. SuPERBEATING Stream, Bristow Hunt, Lincoln’s-inn, London.-—A 
communication from Thadeus Sobienski C. Lowe and George Spring 
Dwight.—l4th January, 1878. 

200. Steam Bowers, Sydney Pitt, Sutton, Surrey.--A communication 
from John Baird.—16th Janwary, 1878. 

215. Marts or Merars, Edward Primerose Howard Vaughan, F.C.S., 
Chancery-lane, London.—A communication from Andres Leopoldo Nolf. 
—lith Janvary, 1878. 

259. Parer PuLr Excixes, George Wyman Russell, Lawronce, Essex. 
A communication from Charles James Bradbury.—19th January, 1878. 
277. Revoivine Fire-arms, Joseph Merwin, Milan Hulbert, and William 

Augustus Hulbert, New York, 

278. Saws, William Emery Nickerson, Massachusetts, U.S. 

January, 1878. 


- ad 





All persons having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date, 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office Order, made payable at the Post-otlice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2027. Weavixc anp Prixtixe Manitta Bacs Marne, @. A, 
Thonpson.——Dated 24th May, 1877. 6d. 

The manilla is formed into balls and fed over pulleys into an ordinary 
loom, in which the shuttle is replaced by a bar sliding in a grooved bed 
and furnished with a spring catch, by means of which the warp (which is 
either wire or jute), is seized and released at the requisite moment, a 
backward and forward motion being given to the bar. The pattern is 
printed in different coloured inks, 

2008. Se.r-Lvpricatinc JouRNALS AND JourRNAL Boxes, H. J. Haddan. 
— Dated 30th May, 1877.—(A communication.) 6d. 

The journal box is lined with wood provided with recesses to receive 
a lubricating compound of phumbago and collodion. Another form con- 
sists of the bearing surface being composed of layers of raw hide, alter- 
nating with lubricating layers of plumbago and collodion. For lubricat- 
ing the journal of a shaft, cireulur or spiral grooves are made on the 
journal and filled with a lubricating compound of plumbago and 
collodion, 

2089. Comrounns ror Lusricatine, H. J. Haddan.—Dated 30th May, 
1877.—{A communication.) 4d. 

One pound of pyroxiline is dissolved in one gallon of ether and 
alcohol, and then placed in an air-tight vessel, with § lb. of plumbago and 
stirred by an agitator. The mass thus formed is pressed between pads 
of felt or sponge for two or three hours, in order to absorb the surplus 
moisture. In order to obtain a certain pliability, 2 Ib. of camphor may 
be added to the plumbago in the air-tight vessel. Mercury or paper 
pulp are sometimes added to the compound of plumbago and collodion. 
2100. VestiLatine Suirs anp Utinisinc ConpEeNnsep Svea, H. Levinge 

—Dated 30th May, 1877. 

The air shaft is fitted with a cowl or hood, and has a vessel arranged 
in the interior, so as to leave a clearance all round, A pipe conveys 
steam from a boiler, or exhaust steam from an engine, into the internal 
vessel, where it is condensed, and carried off by a pipe to be used for 
drinking or culinary purposes. The air entering the cowl travels down- 
wards and strikes upon a batile plate attached to the top of the vessel, 
thus spreading the air and catching any rain that may be braught in with 
it. The eabins are thus ventilated by heated air, and the vessel is kept 
cool for the condensation of the steam. 

2101. Urivismc Wors-ovr Sieepers, &c., HA. Gardner.—Dated 30th 
May, 1877.—44 communication.) Not proceeded with.) 2d. 

This consists in cutting the iupaired sleepers in halves transversely, 
and turned end to end. These ends are united by iron plates, preferably 
galvanised, or by fish-plates, plaeed one below and the other above. The 
sleeper thus formed may be fastened by bolts, also galvanised, by cramp- 
irons, or by wood screws. 

2102. Vextitatinc Sewers, &c., W. P. 
1877, 6d. 

The invention relates to improvements ef patent No. 1499, dated 25rd 
April, 1875, and cansists in forming a plug-hole for examining, cleaning. 
or ventilating the discharge soil or waste-water syphon trap, and further 
in fitting the same with an inlet air pipe, so as to allow a current of air 
to descend and ventilate the trap. Tho ventilating pipe is fitted with a 
cowl consisting of a hollow chamber formed of lozenge-shaped parallel 
bars, with spaces left between them, surmounted by a close top, and con- 
verging base leading to the top of ventilating pipe. The air rushing 
through the spaces between the bars, draws the foul gases up the pipe 
and forces them out on the opposite side of the cowl. 

2103. Vestitatinec Mises, Swarrs, anp TunNecs, W. H. Thicaites aad 
A. Stewart.— Dated 30th May, 1877.—-4{A communication.) 8d. 

The blower consists of two pistons, each fitted upon a horizontal shaft, 
and having two fans bearing successively yr the flanges of discs 
fastened to the shafts of the other fan. Packing blocks are fitted on 
hinges at the top of ventilator pit to keep the pistons tight. 
2104. Wasninc Macuines, W. Skeel.—Dated 30th May, 1877. 

nication.) 6d. 

The tub is of a rectangular form, and carries a cranked axle supported 
by standards. The cranks are opposite to one another, the axle being 
turned by a winch and having a fly-wheel on the other end. Flat wooden 
crank rods deseend from the cranks into the tub, and are fitted with 
concave discs corrugated and perforated with holes. A network of rope 
or movable bars connects the two discs so as to form a ticxible basket 
with an opening at the top to allow the articles to be washed to be intro- 
duced and withdrawn. The rods are guided between rollers, and 
another roller passes through slots in the rods at right angles to the 
otheys, thus forming a fulcrum, about which the reds rock, so that the 
lower ends of the discs receive circular motions, whilst they always travel 
in opposite directions. 

2105. Manuracrurse or Gas, 7. Redwood and T. B. Redwood.—Dated 30th 
May, 1877. 4d. 

The gas as it leaves the retort is deprived of the denser parts by a con- 
densing or separating apparatus, or a cylinder containing faus which 
revolve at a great velocity. The gas is then mixed with steam, and the 
mixed gas and steain are then drawn on by an exhauster through a red- 
hot cylinder or retort containing sulphate of lime, or a sulphate or oxide 
ef any of the alkaline earths, by which means the sulphur contained in 
the gas, in other form than that of sulphuretted hydrogen, is removed from 
the gas. The gas and steam are then brought into contact with red-hot 


AND 


Buchan.—Dated 30th May, 


(A commu- 


| iron or other metal, by which means the vapours of condensile hydro- 


carbons are converted into permanent gas. 

2106. Manvuracture or Common Sat AND CARBONATE OF SODA AND 
For Pacxtnc Sart, &c., J. H. W. Biggs.—Dated 30th May, 1877. 
ls, 10d, 

The brine is delivered from a pan above into a shower chamber fitted 
with a central shaft, to which scrapers are attached for removing the salt 
deposited on the surfaces of the chamber. It enters this chamber in the 
form of a thin spray through a rising current of hot air blown in from the 
bottom. The brine passes through hot circulating tubes into a second 
chamber beneath, fitted with a vacummn pan at the top, both chambers 
having screws and clevators for taking away the salt deposited. The 
third chamber is placed beneath and is fitted with flue tables heated by 
steam, set parallel a few inches from one another wpon a shaft fitted 
with scrapers to collect the salt and deposit it upon travelling belts 
communicating with a central elevator which conveys it to the salt store. 
The pots to be filled are placed upon a travelling belt passing beneath a 
hopper containing salt and fitted with a blade to’ scrape off the surplus 
salt. The hopper may also deliver the salt into moulds in a table fitted 
with pressing and discharging apparatus. 





2107. Cricker Batis, A. J. Altman.—-Dated 30th May, 1877. 2d. 

The quarters of the ball are stitched together in the usual manner, and 
rows of stitches are made round the circumference of the ball on each 
side of the joins or seams. These rows of stitchos are’ made in contrary 
direction, thus giving a good firm grip and increasing the strength of 
the ball. 

2108. Securinc Rouuers wo Dyerna Aanp Sizing Macnine Vans, J, 
Kaowles,--Dated 30th May, 1877.—(Not proceaded with.) 2d, 

A number of pockets are formed transversely in a metallic frame and 
fitted with sliding blocks which are moved laterally into a recess formed 
near the bottom, the transverse space being filled up by a metal wedge, 
thus securing the block in the frame. The blocks are bored to receive 
the axis of the rollers. 
2109. Twist Dru.s, 4. 

cation.) 6d. 

This consists in constructing a drill in which the grooves are of such 
varying transverse sectional form throughout their length, that on the 
point of the drill being always ground te a given angle, the uniform shape 
of the cutting edges will be preserved, and also in making the cutting 
edges present a convex curvature instead of straight lines or concave 
curvatures. The drill blanks are first made with straight grooves, and 
are then twisted to give them the spiral form required. The blanks are 
twisted by being forced through spiral sectional dies fitted to a spiral 
groove in a die holder, which consists of a hollow internal body of cylin. 
drical or conical form. An external case or sieeve is fitted to the exterior 
of the holder, and serves to secure the dies in place. 


V. Newton. —Dated 30th May, 1377.-4A communi. 


2111. Arraratus For CLEayinG Boors anv Buoes, F. 2. Wiggers, 
~—Dated 30th May, WT7.—(Not proceeded with.) 2d. 

A driving pulley is attached to the end of a shaft titted with a circular 
brush upon a stand or frame. A second shaft is fitted to the upper part 
of the frame, and is turned by a winch handle, the motion being trans- 
mitted by a pulley and band to the brush sbait. An opening is left near 
the bottom of the frame for the introduction of the boot, and the brush is 
then made to revolve, 

2112. Setr-Licutine Cicgaks axp Cicarerres, L. 
Dated 31xt May, 1877.—(Not proceeded with.) 2d, 

A disc of paper saturated with a solution of purified nitre is attached 
to the end of the cigar or cigarette by a wooden pin with a head formed 
of a composition ignitible by friction. The pin passes through the dis 
and enters the cigar a sufficient distance to hold the disc securely, the 
head projecting so as to allow it to be rubbed against a suitable fri: 
tion surface. 

2113. Bours anp Spuir Pins vor Ssvurrer Fasvenras, J. 
Dated 31st May, W877. bd. 

This consists in making the heads of the bolts on two or more prongs, 
having sufficient space between them to allow of the head being con 
pressed to pass through a hole about the same size as the shank of tly 
bolt. The elasticity of the material of which the bolts are made caus 
the prongs to spring apart when the projections upon them forming the 
head shall have been passed through the hole, 

2114. Sreckines, KyickernockER STOCKINGS, AND Souks, #. A. Pow, 
Dated 3ist May, 1877.-4 Not proceeded with.) 2d. 

The stockings are manufactured in two distinct parts with a distinct 
casting off in the knitting, so that the foot-piece can be easily joined to 
the leg by taking up the loops and connecting them by a thread of th 
same material. The parts wearing most rapidly may thus be cheaply 
replaced. 

2115. Heatine Water, &c., 1. Hivach. 
ceeded with.) 

Particles of siliceous substances are introduced in the chamber eon 
taining the water to be heated, so as to divide it inte attenuated layers or 
films, and thus allowing the heat to act with much greater efficiency. 
2116. Pressure Gavers, A. Bradsharw.— Dated 3let May, W877. Gd. 

rhe pressure to be recorded acts between the inner surtaces of two clastic 
diaphragms, with plates of different superficial area, applied to the 
external surfaces; the plates being connected together tamvugh and 
between washers, the displacement of the diaphragm and plates acts 
upon a registering column of mercury or upon « spring with a pointe: 
moving over a dial. The pressure may also be brought directly upon the 
upper surface of a column of mercury in a glass tube, the lower end 
resting on an elastic diaphragm, against the other side of which a stiff 
plate is pressed by a spring. 

2117. Apparatus FoR 
J. Hallimoad,—Dated Dist May, 187 

An axle is mounted in bedrings, and 
iron discs, between which is a dise of india-rubber or similar material of 
a greater diameter than the wrought iron discs. The projecting edges ov 
the elastic discs are provided with teeth. On the axle and between tle 
iron discs is mounted a metal toothed wheel or disc. The whole is 
mounted in a receptacle which is sunk between the rails on which the 
tubs run to such a depth as to allow of the tecth on the peripheries of th: 
india-rubber and central metal dise being acted upon by the axles of th: 
tubs wher the latter pass over the same. The receptacle is divided into 
separate portions, two of which serve as reservoirs for the lubricating 
material, so that the lower portions of the indiawubber discs passing 
through the same take up in the spaces between the teeth a portion ot 
the lubricating material, whilst the centre metal disc works in a clear 
space. 

2119. Cory-nooxs, BF. F. Goodnan.—Dated 31st May, 1877. 

This consists in providing a securely held movable copy slip fer each 
page of a copy-book and a band ring at the back of the book to hold the 
penholder (with pen) when not in use. The slips are hinged at one end 
to cords running along the inside or back maryins of the pages, so that 
they can be slid up and down the page (they are looped round the ends 
and then pasted down). 

2120. Arranatus ror CLEANING Gratx oR Seeps, W. Piadar cad T. 
Mawe.— Dated 31st May, 1877.—-(Not proceeded with.) 2d. ‘ 

This consists in placing in a vertical direction any number of inelin 
planes, so arranged above each other that the material dropping from on 
will pass on to the next one below it. Each incline plane consists of « 
plate, and is fixed between suitable vertical framework. Hvery alternate 
one is perforated all over, so that the impurities may aad through as the 
grain rolls or slips down the surface on to the next incline plane, which ix 
made perfectly smooth in order to give impetus. An exhauster is placed 
in any convenient position, which draws away the light dust that docs 
not pass through the perforated plates. 

2121. Vermix Trap, 4. Notentt and @. Scopes.—Dated 31st May, 1877. 
(Not proceeded with.) A. 

The trap is made with hinged flaps at either end, and when open 
appears like a flat tube covered Over a portion of the length near th 
middle. The flaps are held in position by the beat extremities of a wire 
hinged to the underside of the covered portion of the tube. Another 
bend is formed in the middle of the wire and is hooked to a trigger above 
the top of the trap. The ends of the trigger descend into the tube, and 
are raised by the weight of the animal bearing upon a hinged plate, thus 
releasing the trigger and springing the trap. 

2122. Suips’ Brywacies, RK. H. Hyne.— Dated Slat May, UST. 4d. 

The binnacles or stand in which the compass is placed is made of a non- 
conducting material, such as vuleanite or ebonite, All deviation 
arising from the effect of the iron parts of the vessel is thus prevented. 
2123. Boat Davirs, W. A. Brice, —Dated 31st May, 1877. Od, 

This consists in applying a hand lever to each davit just above the 
hand rail on the bulwarks. These levers are connected to the davits by a 
square socket on the end of the lever, fitting on a corresponding square 
boss fixed on the davit. 

2125. Water Waste Preventer, W. M. Sinecton.—Dated 31st May, 1877. 
Od, 

The pan is fitted in the ordina:y way, and a chamber is fitted to the 
side, in which the handle works. A plunger is fitted to the handle and 
serves to lift the water in the first chamber over a partition into a cistern 
containing a ball valve connected to the pan. The cistern is fitted with a 
syphon arrangement in connection with the soil pipe. The ball valve 
connection has a branch pipe which allows water to enter the cistern 
when emptied by the syphon. Upon the handle being raised the water 
in the chamber is thrown into the ball cistern and charging the syphon, 
lowers the ball and passes into the soil pipe. The ball dropping, opens 
the ball valve, thus flushing the pan, at the same time admitting water 
to the cistern, thereby raising the ball, which, closing the valve, prevents 
the waste of water by allowing only a certain quantity of water to pass 
through, however long the handle may be kept up. When the handle is 
released, the plunger descends «nd closes the soil pipe. This action opens 
an after flush valve and ailows the water in the cistern to flow into the 
pan. The ball falls at the same time and thus opening the valve allows 
the water to assume the required height. 

2126. Ramway Brakes, J. Koberts,—Dated Slat May, 1877.—(Not pro- 
ceeded with.) 2d. 

A comprevsed air chamber is furnished with a cock to allow the com- 
pressed air to enter the brake cylinder. A rope runs over pulleys from 
one end of the train to the other, and is connected to the cock of each 
brake cylinder. A spring in the cylinder comes into play for releasing the 
brakes. 

2127. Fasteners ror Neckties, ?. W. Jones.—Dated lat June, 1877. 

A piece of flat metal is stamped so as to form two bridges or guides for 
a runner, one end of which is attached to a stud on the collar band, the 
other being furnished with a button, by which it is pulled up and down, 
and which also serves to prevent the runner being pushed through the 
guides. A part of the plate is stamped through and forms a tongue bent 
upwards, the other end being hooked so as r upon a click, and keep 
it down upon transverse cuts formed in the runner. This tarms 
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freely upon « bearing stamped out of the middle of the plate and bent 
upwards ; the further end of the click serves as a finger plate in order to 
release the runner, to pull it through the guides for adjustment. 

2128. Dous.r-actine Steam Pump, P. Burt.—Dated lst June, 1877, 6d, 

A vertical cylinder is fitted upon a hollow vertical framing, having its 
interior divided into two chambers, one forming the water chest and the 
other the air vessel. The piston rod rans between Evie upon the 
vertical frame, and is attached to a vertical plunger working in the pump 
barrel, placed immediately beneath the nm. The valve chests are 
arranged in front of the pump one above the other. The valve seats are 
made separate and slide into horizontal grooves in the valve chests, where 
they are secured by wedges of steel. An inlet pipe is attached to the 
water chest and communicates with one of the yalve chests, whilst an 
outlet pipe leads from the other valve chest to the air vessel. 

2129. Srram Tramway Cans, &c., A, A, Selignenn— Dated lat June, 1877. 
—(Not proceeded with.) 2d. 

Liquid fuel is iy a er in the boiler for raising steam, and is broken 
into spray by the inducing action of jets of steam. Concave plates are 
placed opposite the steam jets, against which the ~~ fuel is npeapesto’, 
thus further breaking up the particles. The condensation of steam in 
the condenser is aided by forcing cold air into it by any suitable means. 
2130. Biocks ror Buinwine, J. H. Johnson.—Dated lst June, 1877,—(A 

communication.) 4d. 

Gravel stones are placed in a mould with sand and nearly sf argilla- 
ceous earth, in conjunction, if required, with vegetable tibres. The whole 
is then well rammed or pressed down, either by manual labour or 
mechanical means. When the block is dry, the part containing the stones 
is covered with cement mixed with sand, or with bitumi subst 
mixed with sand, The external portions are then covered with preserva- 
tive coatings of cement or bitumen of sufficient thickness. 


2131. Exvecrro-pyeumatic Beuis, F. J. Money.—Dated 1st June, 1877.— 
(Not proceeded with.) 2d. 

A battery with magnetic coil is used for striking the gong, but the 
danger of non-insulation is avoided by making contact at the indicator, 
instead of at the push knob, air being ieeell through a tube from the 
push knob to the indicator for this purpose; which air by ay eyed 
small bellows actuates a rod, making communication between the poles 
of the battery, at the same time releasing an indiosting shutter previously 
thrown up by hand, and caught on a hook projecting from the rod. 
2132. ReovLatine THE SuprLy or Warer To WaTER-CLOseETs, J. Pope.— 

Dated lst June, 1877.—4(Not proceeded with.) 2d, 

Water under pressure is admitted to a vessel placed in the line of flow, 
the water being unable to escape as quickly as it enters, rises and accumu- 
lates in the regulator, the contents of which, upon the closing of the 
valve, are discharged into the basin, thereby securing an efficient after 
flush. 

2133. TreatinG Resmvary Inox Ores, &c., H. W. Allan.—Duted 27th 
November, Wi7. 4d. 

Thirty to fifty parts of common clay are mixed with a hundred parts of 
soap makers’ waste, and the mixture put through a pug mill, The mix- 
ture is formed into bricks and dried in a stove. Bricks are also formed 
of the iron ore or oxide with a similar proportion of clay. The ore 
bricks and “‘ waste” bricks are then charged into an ordinary cupola fur- 
nace, in the proportion of from fifty to a hundred parts by weight to 
every hundred parts of the iron ore or oxide. 

2134. CLoru-sTReTcHING oR TenreRING Macuines, HW. R. Lake.—Dated 
lat June, 1877.—{A communication.) 6d. 

Two circular frames are made adjustable in a bed plate, and the fabric 
being attached to the holders, a rotary motion is given to these frames, so 
as to shift the weft, the warp remaining stretched lengthwise. 

2135. Tars or Cocks, J. Parkes. —Dated lat June, 1877. 4d. 

The tap is made in two parts, the upper one consisting of « conical 
plug, actuated by a hand wheel at the top and fitted with a square headed 
spindle, screwed at the bottom, and passing through a plate to which the 
valve (having its seat in the lower part of the tap)is attached. The rising 
and falling of the plate on the spindle gives a corresponding motion to the 
valve, 

2137. FuRNAcCES FOR METALLURGICAL AND OTHER OPERATIONS, A. J. 
Clark,—Dated 1st June, WT7.—-{A communication.) 8d 

The charge is introduced through a hopper in the roof of the furnace 
closed by a damper, The form of the Rises is that of a cylinder or 
truncated cone set on its base. A forced current either from a gas holder, 
generator, or the at phere, is supplied by pumps or blowers through a 
pipe to a casing, thence through a serpentine arrangement of pipes 
exposed to the flames to a distributing chamber beneath the vertical shaft, 
and through the latter to a number of perforated pipes by which it is 
directed upon the surface of the matters to be treated. The raking and 
discharge is effected in an automatic manner, the former by the rotation 
of a shaft to which the rakes are attached. The discharge is effected by 
means of a small scraper which is lowered into position, and collects the 
matter at one spot, and discharges them at an opening that is closed by a 
door during the treatment. 

2139. pay Lappers, J. Cox.-—Dated lat June, 1877.—(Not proceeded 
with.) 2d. 

The staircase leading to the saloon is placed between two smaller eabins, 
and the space underneath utilised for a water-closet ; in order to give 
light to the staircase the risers are fitted with glass; a platform with a 
seat on either side is arranged on the top step. 

2140. Raiwway Rais, &e., W.R. Loke.—Dated lat June, WIT—{A cow- 
munication.) Not proceeded with.) 2d. 

A pair of rails with « rough surface are employed exclusively for the 
locomotive driving wheels. The running wate of the engine and of the 
carriages run on the common rails. Guiding rollers are attached to the 
engine and carriages on the inside of the common rails, in erder to pre- 
vent the train running off the rails, 

2141. TraveLiine Water-cLosets, FB. Pitrat.—Dated 1st June, 1877.—{Not 
proceeded with.) 2d, 

The water-closet is a carriage made of sheet iron, mounted upon wheels 
and drawn by horses. Closets are arranged loach side of a central » 
and the soil is received in movable vessels. A cistern is plated da the 
roof of the vehicle to supply water to the closets, and also to a wash basin 
at the front end of the passage. 

2142. Rick Covertas, J. Turton.—Dated let June, 1877. Gd. 

Pieces of timber are placed edgeways upon the roof of the rick extend- 

ing downwards from the top to the eaves. These pieces are placed a 








‘certain distance apart, and are secured at the top to pieces placed in a 





similar position on the opposite side. Widths of felt furnished with 
eyelets are made to overlap, so as to make water-tight joints, and are 
attached by metallic through the ‘ing eyelets in 
the two thicknesses of felt and into the rick. The pegs may also be made 
to pass through the timber. 


2143. Meraunic Bepsteans, F, J. Smith.—Dated lat June, 1877. 6d. 

This consists in attaching the sides and ends of bedsteads to their 
chilled iron pillar blocks direct, without casting blocks on their ends; 
and casting a projecting piece a little distance from the foot pillars nearer 
the head to receive the } 
2144. 33 Ann Casks, @. C. Goold.—Dated lat June, 1877,—( Not proceeded 

with.) 2d. 

A cylindrical metallic tube closed at one end, but pierced from place to 
place on its circumference, is placed through an opening in the barrel, to 
which it is attached by a flange or dise on the outer end. This fl is 
bored in the centre in order to admit a small tap, the hole being aut 
by a plug in the interior of the tube, being pressed firmly against the 
dise by a spiral spring. 

2145. Horse Rakes, J. W. Wogstag.—Dated 1st June, 1877.—{Not pro- 
ceeded with.) 2. 

The travelling wheels of the horse rake cause an endless chain furnished 
with teeth to revolve over ‘wo pullies placed upon the frame. The teeth 
pass between the forks of the rake at one end, and into a receiving box 
or reeeptacle at the other end. The corn collected by the rake is thus 
conducted upwards to the box, from whence it is thrown into a storege 
box by a vibrating rake, the prongs of which pass through slots in the 
receiving box. 

2146. Burrons or Stuns, C.D. Abel.—Dated 1st June, US77.—(A communi- 
cation.) 6d. 

On the shank of the button are mounted two small bell crank levers, 
having a short and long arm. Against these levers press blade springs, 
which tend to keep the levers in whatever position they are placed. 
Having put the shank through the material by pressing the button against 
the fabric the short arms are operated upon, so as to sp the long 
arms into an extended position. To withdraw the button the reverse 
action takes place. 

21477. Mrasurine, Controniinc, ayp ReGIsTERING Juices or BEET 
Roor, Atconon, &c., F. Delori.—Dated 1st June, 1877. 6d. 

This consists in an ment of two or more vessels of known capa- 
city, with pipes for the supply and discharge, governed by stop cocks or 
valves, a registering apparatus and pling vessels. A supply pipe 
leads to a two-way cock or valve, whence a branch leads to each of two 
vessels of ip Soe and known capacity, from the bottom of which vessels 
are branch discharge pipes leading to another two-way cock or valve on 
the main discharge pipe. The supply cock is connected to the discharge 
cock by a rod or spindle, so that when the supply is open to one vessel, 
and elosed to the other, the discharge is me | to the former, and open 
to the latter. The valve spindle or rod is worked by stops, and is con- 
nected to a counter, Each of the vessels has‘a gauge to show the level of 
the liquid in it. From near the middle. of each vessel a syphon pipe 
‘leads to a cock on a pipe leading to a sampling vessel. This cock is con- 
‘nécted to the supply and @ischarge cocks or valves, so that tt is always 





‘oot bar, by this means forming an extended foot. °. 





7 to the vessel that is receiving supply, and closed to that which is 
2148. peracann Looms, L. Fish.—Dated lat June, 1877.—(Mot proceeded 


with.) 

The pooquess apparatus is placed ina metallic frame above the loom, 
with the drum fixed in a horizontal position at right angles to the body 
of the loom, and rotating in end bearings, free to slide in vertical slots. 
A rocking t actuated by a rod ted to the crank shaft is jointed 
by arms to either end of cylinder shaft, thus giving an up-and-down 
motion to the cylinder, and causing a ratchet wheel to engage with a 
catch at each stroke, and so cause the cylinder to revolve one tooth; a 
spring is arranged to keep the cylinder in position on its downward 
stroke, 

2149. Biayks or Movucps For ARTICLES HAVING A BoLsTER, SHOULDER, 
on Heap, 7. Foxr.--Dated lat June, 1877.—( Not proceeded with.) 2d. 

The metal is first shaped into bars, the edges being thicker than the 
central portion The dimensions of the edges are made to correspond 
with the head and point of the article to be manufactured, and the shapes 
are then cut out so that the head of one blank is side by side with the 
contiguous blank on each side, whereby the articles are produced without 
waste, 

2150. Macuixery ror Lapine, F. Lemut.—Dated lst June, 1877.—{Not 
proceeded with.) 4d. 

A solid case or frame with movable leaves is suspended from four ropes 
travelling over poe 8. These ropes fasten the frame to a piston moving 
in a cylinder which is in communication with a head of water. A sluice 
valve is arranged in the pipe between the cylinder and the reservoir, so as 
to regulate the speed. The case is automatically closed by means of a 
jointed rod fitted to the axis upon which the two leaves forming the bottom 
of the case revolve, coming in contact with a projection, and being pushed 
upwards, closes the leaves. 


2151. Apparatus ror LowerinG Boats, A. E. Stebbing.—Dated 2nd June, 
1877.—{Not proceeded with.) 2d. 

The boat is attached to the lowering tackle by lever arms attached to 
the boat near each end and passing through rings on the lowering tackle 
with which they engage by means of a catch holding them in a horizontal 
position. The two catches, one at either end of the boat, are connected toa 
weight in the centre, and are further engaged by a notch with the levers, 
by the tension on the suspending tackle ; when the boat rests on the water 
the strain on the levers is removed, then the catches become free from 
the notches, and the weight withdraws them, leaving both the levers 
disengaged. 

2152. Liacnr Raitways, H. R. Shaw.—Dated 2nd June, 1877. 6d. 

This consists in connecting two rails together to gauge by cross pieces 
which serve as sleepers, and as fish-plates at the junction of the rails. 
This cross piece consists in a bar, preferably of steel, which may be flat or 
made with a rib along each edge, or a rib along its middle. Nearthe ends 
of this bar, either one tongue piece in the middle or two tongue pieces at 
or near the edyex are stany or punched and turned up at a distance 
apart, corresponding to the required gauge. Beyond these tongue pieces, 
at a distance corresponding to the width of the flange of the rail, other 
tongue pieces are stamped or partly punched up or the ends of the bar are 
bent up. When the rails have been faia in position the tongue pieces are 
pospenened down over the edges of the flange of the rails so as to hold them 
firmly. 

2153. Expranpine Horse Hors, F. C. Loke.—Dated Ind June, 1877. 6d. 

The stems to which the shares are connected are made of a quadran- 
gular section above the arms, and the seg its for expanding or contracting 
the hoe are provided with corresponding square holes to fit on to the 
stems. The stems are screwed above the square portions, and are held to 
the segments on nuts or screws. The stems are caused to turn by the 
segments by slackening the nuts when expanding or contracting the hoe. 
The result is that the shares always point in a direction parallel to that in 
which the hoe is moving. 


2154. Wrre Strainer and Rerarner, J. FE. Stone and 8. Clark.— Dated 2nd 
June, WIT. Gd. 

A cramp is fixed by means of a fastening screw to one side of a post, 
between which and some other point it is desired to strain the wire. The 
wire is passed through the post and the end gripped ina vice travellin 
upon a screw in bearings carried by the cramp. This screw is furnished 
with a lever, and being turned causes the vice to travel backwards and 
thus strain the wire. A second vice on the other side of the cramp is 
now used to grip the wire, whilst the end is being secured to the post. 


2155. Umprecia axp Paraso. Coverines, W. £. Duckitt.— Dated 2ad 
June, 77. 2d. 
This consists in combination of mohair or camels’ hair weft with silk or 
cotton warps. 
2156. WasHinc Macuives anp Cuurns, FE. N. Kenicorthy.—Dated 2nd 
June, 1877. Gd. a 
The tub is provided with a hollow piston connected to a rod by a pin 
working in a vertical slot. The piston has a socket at the top, in which 
a spiral spring is placed, bearing upon the end of the rod so as to allow 
an upward movement of the piston when it ters any resist. 
from the articles in the tub, the air in the socket being forced through the 
bottom, which is perforated, into the water. A slot is also formed at the 
other end of the rod, and a lever is attached therein by a thumb screw. 
The other end of the lever has likewise a slot to allow the pin of a crank 
to slide along it, and thus give an up-and-down motion to the piston. 


2157. Macuinery For AppLy1ne Ienxrrina Composition To Maton Boxes, 
F. C. Bryant.—Dated 2ad June, 1877.—{A communication.—Void, final 
specification not siled.) 2d. 

The boxes are introduced between two travelling aprons and placed 
close together, top to bottom. They are carried forward between padded 
rolers, which rollers oe mal them through guides till they come in con- 
tact with two rotary , Which are supplied with the composition to 
be placed on the sides of the boxes. The boxes then pass through a 
drying chamber. 


2158. Srram and oTHER Motive Powrr Escrxes, P. Gibbons, H. P. 
Gibbons, and H. A. Hitleenburg.—Dated Ind June, WiTT. bd. 

This relates to‘an improved form of governor. The frame carries two 
bevel wheels, to one of which is fastened a hollow vertical spindle, 
enlarged at the upper part. Through this spindle passes a solid spindle 
of smaller diameter, which has a rotary motion, and a longitudinal motion 
in the line of its axis, whilst the hollow spindle rotatesonly. Thecentral 
spindle carries a cross piece, to which are jointed pendulum levers, in such 
a way that, with the aid of two small links, the upper ends of which are 
jointed to the enlarged head of the hollow spindle and the other ends to 
the end of the pendulum levers respectively, the centres of the balls at 
the lower end of the pendulum levers are made to describe an elliptic 
curve. When the balls rise, the central spindle is lifted, and with it the 
the throttle valve, the stem of which is connected thereto by a coupling 
which allows of axial motion, or a rising and falling motion only being 
communicated to the valve. A modification is shown. 

2159. ManuractuRE oF Banps, Corps, or Rorss, LZ. Binns.—Dated 2nd 
June, 1877. 6d. 

A number of spindles are mounted upon a fixed frame, and ate fitted 
with a hook at one end and a bevel piston at the other, receiving its 
motion from a wheel upon a horizontal shaft. The shaft is thrown in and 
out of gear by a clutch upon the driving pulley. A travelling bed is fitted 
in the same manner with spindles, but in pairs, so that there are two 
hooks for each one upon the other frame. The driving band is arranged 
so as to work the spindles during the travelling of the bed. The spindles 
on the bette bm converge in pairs, so as to bring the hooks near to 
each other. This bed is also furnished with a shaft carrying two drums, 
on each of which a chain is fixed and wound, thefothcr ends passing over 
pulleys upon the end of the main framing is attached to a weight, thus 
giving the requisite strain to the ropes, and serving to. carry the travelling 
bed backwards when necessary. The unwound portion of the chain is 
regulated in length by a ratchet wheel and stop on the drum shaft. The 
travelling bed is fixed to an endless chain passing round suitable pulleys 
on the frame. A second travelling bed is fitted with a number of pointed 
fingers tpon one shaft, and a number of dividing wires upon another, 
being operated Ben by a handle on the end of each shaft. A pro- 
jection on one of these prevents the first travelling bed moving during 
the operation of twisting. The pe) J wires are vertical, and a 
strand is passed over a single hook and then over one of the pair of hooks, 
returning to the single hook and then to the other hook of the pair, until 
the required substance is obtained. The pairs are then made to revolve, 
twisting each part of the double hank, and advancing the bed as they 
shorten. The fingers are then brought between the two parts of each 
hank, the second travelling bed liberated, and the single hooks made ‘to 
revolve until the rope is completed. 

2160. Cuamrer on Mounpinc Panes, G. E. Wells.—Dated 2nd June, 
1877. _ 6d. 

The wedge of the planing iron is capable of adjustment vertically by 
means of a sct screw working ina slot in the stock. The underside of 
the stock is circular, and is fitted with a movable face yal set to any 
angle by a set screw working in a slot concentric to the curve of the 
bottom of the stock, and formed in the ends of the same. The face piece 
is grooved on its underside to any required shape. 

2161. Raitway Rone Stock AND PERMANENT Wax, A. S. Mose.—Dated 
2nd June, 1877. 6d. 

In order to facilitate the changing of the rolling stock from broad to 
harrow gauge, the wheels are made adjustable in an automatic manner 
upon their axles. The wheels are formed with a nave extending inwards 
having an internal screw thread working upon a boss upon the axle. 
The axles have a boss at cither end, cut with a right and left-handed 
screw respectively, so that by preventing the axle turning and running 
the carriage upon converging rails, the wheels will either approach or 














recede from each other according to the direction in which it travels, 
The hollow nave is fitted with flanges at both ends in order to prevent 
the boss working out, and a groove is cut om each side of the boss, in 
which metal balls are to prevent them jamming against the collars. 
The carriage should be made to run in the same direction as it travels to 
change the gauge. 

2162. DiscoNNECTING APPARATUS FOR Suips’ Boats, W. R. Lake.—Dated 

Qnd June, 18T7.—{A comimunication.—( Not proceeded with.) 2d. 

A lever is attached to each end of the boat, and is fitted with a hook at 
one end and a knob at the other end. This lever swivels on a pin close 
to the hook and a wire rope fitted with a ring at each end, and passing 
under the boat in a tube is attached by the rings to the knobs on the lever, 
holding them in an horizontal position. The hooks are then attached tu 

Jowering tackle, and the boat is securely held until the rope is 
slipped from the knobs, when the two levers swing up simultaneously 
and release the hooks. 

2168. ATTACHING THE Hooks AND Jacks ux Looms, J. A. Buckley and R. 

FB. Barber.—Dated 4th June, 18i7. 6d. 

A recess is cut in the rounded head of the jack lever (so as to allow the 
rise and fall of the jacks), which fite into the end of the hook. The end 
of the hook is formed with a vertical dovetailed groove tapering down- 
wards. The end of the jack lever is placed in its position in the hook, 
and a tapered key passed through the dovetailed groove in the hook and 
the recess in the jack lever, thus securing them together and allowing 
the requisite play for the jack. 

2164. Rorary Steam Enoines, L. Tomlinson.—Dated 4th June, 1877.— 

(Not proceeded a) 2d. 

The cylinder is fitted with a shaft passing through it longitudinally. 
The cylinder is of an elliptical form, and the main shaft is enlarged so as 
to fit the smaller axis, leaving a t form cl above and below. 
The enlargement of the shaft is slotted and fitted with pistons pressed 
outward by springs in the slot. 

2166. Fite Currinc Macutyes, H. B. Nickerson.—-Dated 4th June, 1877.— 

(Void.) 6d. 

This relates to the feed motion of a file cutting machine, and consists in 
fitting an adjustable excentric spur wheel to the end of the feed serew. 
The driving shaft carries an armed lever, to one end of which twu 
excentric pinions are attached, a spring acting upon the arm keeping 
them in gear with the feeding screw. These pinions are also adjustable 
on their shaft and gear with a pinion on the driving shaft. The gearing 
of the pinions with the spur wheel on the feed screw being intermitient 
will produce a varying velocity. 

2167. APPARATUS FoR CLippiInG Horses, J. C. Mewburn.—Dated 4th June, 

1877.—(A communication.) 6d. 

The stud or screw upon which the cutter generally revolves is replaced 
by a disc upon the handle of the cutter working in a recess formed in the 
stationary plate. Screws attached to this plate, and passing through slots 
formed in the cutter, enable the two to be tightened or slackened, and 
also serve as guides to the movable cutter. 


2168. Sarery VALVEs, 7. Messenger.—Dated 4th June, 1877. Gd. 

The valve box is formed in two chambers, one terminating in a tapered 
exit leading to the waste steam pipe, and the other forming the valve 
seat is formed with a nozzle opening into the waste pipe and an opening 
to receive a piston formed on the upper part of the valve. The valve box 
cover has an opening in which works a hollow spindle attached to the 
valve rod, and is furnished with a shoulder upon which the weight lever 
bears. A spring attached to one washer on the upper end of the valye 
rod and another screwed to the hollow spindie, pulls the latter well 
against the valve box cover, and by screwing the washer still further 
downwards, the requisite pressure is put on the valve. The steam in 
passing through the nozzle creates a partial vacuum. 

2169. 3g B. G. Brewer.—Dated 4th June, UST7.—{A communica- 
tion.) 6d. 

The blanks are formed of iron and steel in ¢ither a hot or cold state, by 

the metal through rollers provided with shaping recesses. A 
concave wedge: bar is thus formed, which is cut into lengths and 
bent to its proper form by any suitable means. 

2170. ARRANGING Woop For Ligutinc Fires, F. Cole.—-Dated 4th June, 
1877. 4d. 

A number of flat strips of wood are slotted at one end and fitted to a 
wooden tongue, the further ends being spread out in the form of a fan, 
to allow the air to circulate freely and aid the combustion. In order to 
cut the block of wood into strips, a number of knives are fixed longitudi- 
nally in a frame, the sharp edges uppermost. A series of knives is also 
placed transversely across the longitudinal knives, the former being 
slotted, soasto slide upon the latter, and be adjusted at any distance 
from each other. The wood is then foreed down upon the knives and cut 
into strips. 

2171. Recorprxe THE Motion or VeuicLes axp CuEecxixc Fares, R. 
Murray.—Dated Ath June, 1877.—{ Not proceeded with.) 4d. 

A longitudinal shaft is arranged on each side of the vehicle beneath the 
seats, and gears with the running wheels by bevel wheels; each shaft 
carries recording drums, the number corresponding with the seats. The 
seats are hinged and fitted with a pawl gearing with a ratchet wheel, the 
movement being transmitted to the recording drum each time a passenger 
sits down. b 
2172. Puers, Vices, &c., J. H. Johnson.—Dated 4th June, 1877.—(4 com: 

ameunication.) Gr. - 

This relates to pliers, vices, &c., in which the jaws are independent of 
the pivoted operating levers, and are so hung to the latter that they 
always work parallel to each other. The operating levers are pivotted 
together as in ordinary pliers, and the jaws are slotted for the reception 
of the levers, and are h to the upper ends of the levers by means of 
pins, whilst they are provided at the lower ends with grooves open at the 
bottom, and adapted for the reception of pins projecting from both sides 
of the lever. The two sets of pins are equidistant from the pivot, so that 
as the levers are operated the jaws are caused to approach or recede in 
parallel lines. 

2173. Manvuracture or Casks, A. Kansowe and T. J. Wilkie.—Dated 4th 
June, Wii. 1s. 2d. 

For jointing the staves, that isto say, cutting thei sides to a suitable 
form and bevel, a machine, consisting of a disc or face plate mounted on 
a horizontal axis, is employed. The disc is armed with radial cutters, 
a by which project through narrow slits in the face of the disc, 

n front o; isc 1s a swingi » Ce ing a tem: or bed, on 
which the staves are laid, and they are clar papal doom i The axis 
of the disc has a pulley driven by a belt. When the staves have been 
set pe in a how at the sowrer end in the usual manner, a machine for 
gathering e staves and forcing on the trussing hoops is emplo, 
which consists in a platform, og which the ry placed, and wry 
made to rise slowly at pleasure. Qyer the platform a gathering cone is fixed, 
and as the platform rises it receives the ends of the staves, and gathers them 
inwards. As the ends of the staves rise above the top of the cone, and as 
soon as the staves have been sufficiently drawn together, the trussing heops 
are put on. The hoops are driven by the machine, and over the cone are 
fixed rings, from which bolts may be shot out in such a manner as to 
prevent the trussing hoops rising with the cask. For preparing the 
staves to receive the head by trueing them where the head comes, and 
cutting a groove to receive the edges of the heading, a machine is em- 
ployed, consisting of a bed like a lathe bed, having two saddles upon it 
which can be moved to and fro by means of a lever handle actuating a 
pair of axes geared together and provided with arms, from which con- 
necting rods pass to the saddles. Each saddle carries a cone ring, which 
holds the partly made cask, the ends of the cask passing slightly through 
these rings. The rings are toothed on the exterior, and gear with 
pinions upon a revolving shaft. The pinions can slide with a groove 
and feather upon the shaft, so as to be able to drive the rings in every 
position. Each saddle carries upon it a rider, consisting of headstock, 
guide headstock, and spindle. The spindle is armed with suitable cutters 
and is driven at a high velocity. 

2174. Rats ror Street Tramways, &c., ¢. Levick.—Dated 4th June, 1877. 
—(Not proceeded with.) 4d. 

A flat-footed rail is made with a central web supporting the head, in 
which the groove is formed by first making a projection at right angles 
to the web, and then bending it upwards. A double-headed rail is pro- 
duced in the same manner and held in chairs. 

2175. ProrecrinG Suirs AND Forts From TorPEDOES, H. F. Jecl.—Datedt 
4th June, 1877.—(Not proceeded with.) 4d. 

A number of bars are disposed in a movable frame jointed to the sides 
of the ship and placed beneath the level of the water, so as to form an 
adjustable grating at a certain distance from the vessel when in use, and 
closing into a small compass upon the sides when not in use. A light out- 
rigger is attached to and projects to any required distance from the.bows 
of the vessel, and carries at the forward end a buoy supporting the spindle 
of a series of revolving blades to sever the connections between sunken 
torpedoes and their buoys. 

21'76. Bearinas ror Suarts, &., J. Higginbottom and_B. Hutchinson.— 
Dated 4th June, 877. 6d. ‘ 

Upon the plain shaft a bush or projecting journal is formed which is 
turned up true. The brasses overlap the ends of the bush, but not suffi- 
ciently to bear against the shaft. At each end of the bearing an oil 
chamber is constructed considerably greater in diameter than the bearing 
itself. On each side of the bearing a channel or groove is constructed in 
beth top and bottom brass, communicating with the chambers. A deep 
longitudinal groove is also cut.in the bottom brass, and also in the tep if 
the brasses are‘made reversible. hese grooves communicate with the 
chambers by holes at each end. 

2177. Gas Motor Enaines, F. W. and W. J. Crossley.—Dated 4th June, 
1877.—{A communication.) 10d. 
The slide for governing the passages for the admission of the inflam: 
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mable mixture and the kindling flame is formed with passages on one 
side only instead of passing through it. The slide is kept constantly up 
te the cylinder by means of a light spring, when there is no excess of 
pressure in the cylinder ; but in order to counteract the on the 
slide, when the pressure in the cylinder is considerable, a cavity is formed 
in the side of the slide furthest on the cylinder port, in which is fitted 
an equilibrium cap or ring that bears t the slide cover, and a com- 
munication is made between the interior of the ring and the cavity, so 
that the pressure of the gas being transmitted from the cylinder port into 
the cavity, causes the cap to be pressed inst the slide cover, while the 
slide at the same time is pressed against the cylinder face. 

=. or" FoR Overcoats, &., F. B. Halford.—Dated 4th June, 

877. 2d. 

The hood is of the ordinary form, but is made with an air-tight chamber 
which may be inflated so as to form a pillow for the head. 
2179. Srixninc, A. Higgins.—Dated 4th June, 18T7. 6d. 

The spindle is fermed with a boss at the top end and one at the bottom 
end, upon which a Yes tube constituting the bobbin is placed. The 
boss may be formed with cuttings or fitted with springs, so as to give 
a certain elasticity to enable it to more readily adapt itself to the tube. 
Throstles are made, so as to obtain the “‘ drag,” by interposing a carrier 
between the bobbin and the spindle, which having a flange resting on the 
copping plate, and passing downwards, has a weight attached to a flange 
formed at its lower extremity, so as to retard the rotation of the carrier. 
2180. Orpxnance, W. Morgan-Brown.—Dated 5th June, 1877.A commu- 

nication.)—{ Complete.) 6d. ‘ 

The body of the gun is bored to receive a bore tube running right 
through it, the aperture being larger at the breech end to insert the 
cylindrical breech round the tube. This breech extends into the body of 
the gun, and protrudes from the breech end a sufficient distance to form 
the neceiver and support for a sliding breech block. The breech piece is 
pierced transversely to receive the block, and is formed with an internal 
shoulder, against which the bore tube butts, and an external shoulder 
butting against a recess formed in the body of the gun. 

2161 Carnoys, F. D. Nuttail.—Dated 5th June, 1877.—{ Not proceeded with.) 
2d. 

This consists in constructing the carboys with flat sides and rounded 
corners, something on the principle of clock shades. e carboy is 
sear pd moulded in a round or cylindrical mould, and while in a highly 

ated state it is transferred to the flat-sided mould to be blown to the 
desired shape. 

2182. THERMOMETERS AND SprRoMETERs, J. 
June, 1877. 4d. 

A suitable cup is coated with any material which is a bad conductor of 
heat and provided with an inner metallic radiating lining. A thermome- 
ter tube is horizontally in the top of cup, and passes through an 
insulated opening to the base of the instrument, thus affording greater 
facility for the observation of the temperature of the animal body or 
breath. The upper part of the thermometer is furnished with a scale. 
2183. Manuracture or Sopa anp Potasn, M. K. G. Lieber.—Dated 5th 

June, 1877.—{ Not proceeded with.) 2d. 

This consists in the conversion of sodium and potassium chlorides into 
sodium and potassium carbonates respectively, by employing alumina and 
sulphuric acid and superheated steam. 

2184. Recuatinc THE SPEED or Manixe Enornes, J. H. Smith.—Dated 
5th June, 1877. 6d. 

When the screw propeller is raised out of the water by the pitching of 
the vessel the “‘ racing” of the engines is prevented by placing a vertical 
cylinder near the stern of the ship, having its lower end in communication 
with the water outside, and a float attached toa rod communicating with 
a throttle valve on the steam pipe of the engines. 

2185. Composition ror Lusricatinc WooL, &c., J. Sowden and H. Pike.— 
Dated 5th June, 1877.—{Not proceeded with.) 2d. 

Four pounds of potatoes are boiled in five gallons of water until they 
are reduced to a pulp. The liquor is then strained, so as to be free from 
all sedimefit, and one pound of soap is added, the whole being boiled and 
thoroughly mixed together, when it is again strained and run into a 
ec oler, where one gallon of ammonia is added. The composition thus 
formed is mixed with an equal quantity of Gallipoli oil. 

2186. Vatve Gear ror Direct-actinc Steam Enornes, &c., M. Benson, 
—Dated 5th June, 877.—{A communication.) 18. 10d. 

This relates to improvements of patent, No. 1413, 1876, and consists of 
giving the motion to the main valve seat directly from the piston by a 
suitable arrangement of levers, and further by actuating the main valve 
by the direct pressure of steam in asupplementary cylinder. 

2187. Measurinc Cuiorn, &c., P. Jensen.—Dated Sth June, 1877.—(A 
communication.)—{Not proceeded with.) 2d. 

This instrument is for indicating the length of material measured, and 
consists of an ordinary train of indicator dials, geared together and actu- 
ated by a peg to be pushed down by the user for every length measured 
by the tape measure attached to the instrument. 

2188. Wixpinc Corron Yary, D. Barber.—Dated 5th June, 1877.—(Not 
proceeded with.) 2d. 

From a double bracket attached to the front of a cop winding machine 
are supports carrying reels, a similar bracket at the feet of the machine 
carries other reels. The hanks of yarn to be wound are placed upon these 
reels, and in travelling from them to the bobbins the yarn passes through 
a brush, adjusted at any angle, so as to regulate the tension of the yarn. 
2190. Drrvirc Gear ror TRANSMITTING PowER TO MacurINEs, TOoOLs, &c., 

R. R. Gubbins and J. Whitestone.—Dated 5th June, 1877. 6d. 

Motion is given to a pulley upon a horizontal shaft running in a fixed 
bracket, by the main driving shaft in any convenient manner. The end 
of this shaft is fitted with a bevel pinion, gearing with a second pinion on 
one end of a vertical shaft carried also by the fixed bracket. A forked 
frame is attached to the bracket at the lower end, so as to be able to 
rotate thereon, and carries a short horizontal shaft to which pulleys fur- 
nished with bevel pinions are attached at either end; these pg 
with a bevel pinion on the lower end of the vertical shaft and are ven 


M. Granville.—Dated 5th 


— i ions. The driving id ~—_ over the pulley of the 
to be driven, and then over the pe leys on the horizontal shaft, 
and continuing downwards, is passed under my, other he pulley, to which a 


weight is attached. 

2191. Steam Piovcuixe, J. H. Johnson.—Dated 5th June, 1877.—(A com- 
munication.)—( Not proceeded with.) 2d. 

A single portable engine is held in position by a brake while the plough 

is at work, and then made to advance a distance equal to twice the width 
e furrows at right angles to them by a draught rope. When the 

plough has travelled twice across the field, it is held in position by an 

anchor, and the engine made to haul itself across to the oe side. 

When two portable engines are —re they are made to haul them- 

selves along by dragging at an anchor placed in front. 

2192. ApsusTaBLe ScHoot Desks, &., W. C. Pellatt.—Dated 5th June, 


1877. 6d. 

The main upright is of a circular form at the top, with a central boss, to 
which forked arms attached to the top plates are connected by a pin 
threaded at one end and fitted with a hand nut to adjust the top at any 
angle. The circular part ef the main standard is bevelled at the edges 
and fits into a corresponding bevel on one of the arms, where it is 
by a projection on the other arm brought to bear on the standard by the 
pressure of the hand nut. 

2193. Circutar Kyrrtinc Macuines, H. M. Mellor.—Dated Sth June, 
1877. 6d. 

This relates to a circular knitting shine for producing ribbed work, 
and consists in employing two revolving cy lindrical heads, placed together, 
end to end, with a slight space between the two for the web to pass. 
Fhe needles carried by each head work to and fro in grooves, and their 
stems are secured to slides upon which are nibs or projections to enter a 
groove inacam. The work produced is led up through the centre of the 
upper head, which is made hollow. The lower head carries the frame 
needles and the upper head the ribbing needles. Both sets of needles 
may be latch needles, or bearded needles may be used for the ribbing 
needles. Similar machines may be employed for producing plain work 
with an imitation seam, such as is produced by the machine described in 
specification No. 2325, in the year 1867. 

2104. Gatvanic Batreries, W. M. de Sussex and L. A. Brosseur.—Dated 
5th June, 1877. 1s. 2d. : 

A wooden oblong box is divided into a number of cells by glass parti- 
tions, inst which a plate of zinc and a plate of carbon or graphite are 
clenapol. The plates rest against the two faces of the partition, and are 
connected by clips of copper passing over the edge of the partition. Glass 
plates, similar to the itions, are placed at the ends of the box, and 
against the glass at one end there is a carbon plate and at the other end a 
zinc plate. The clips holding these plates are fixed to the end of the 
box, and connections are carried through to the outside to binding screws 
to receive the ends of the conducting wires. The box has a double bottom ; 
in the longitudinal axis of the upper bottom holes are formed abutting to 
a gutter hollowed out on the underside, and of the same width as the 
holes ; the gutter is closed by a plank which forms the second bottom, 
having no other exterior opening than on the side of the negative pole. 
Ordinary water is admitted by this opening, holes being made in the 
upper part of the box below the connecting slips, so that the water used 
as an exciting liquid shall not rise too high in the box. 

2195. Cuise, or Toot Hoxpers, J. N. Floyd and C. G. Marston.—Dated 
5th June, 1877. 6d. 

An enlargement is made at the end of the handle in which the tool is 
held, and a recess of the form of the shank of the tool is left therein. A 
taper hole is then formed across the enlargement at right angles to the 
recess, so that a pin flattened at the base may be brought to bear against 
the shank of the tool. The hole for the pin may be made to enter the 














recess and a set screw used to secure the tool. Bushes in two parts may 

also be placed in the recess so as to hold tools with shanks of any form. 

2196. Workinc Sevr-actiyc GraprLte Buckets anp Forks, W. D. 
Priestman and S, Priestman.—Dated 6th June, 1877. 6d. 

This consists in a means of automatically ling material, and 
then elevating it toa certain height and depecltion it in any position 
required. Two chains or their equivalents are used, one being the lifting 
chain, and the other the opening or discharging chain, which latter, when 
hauled = causes the bucket or fork to open and discharge its con- 
tents. e discharging chain is carried round sheave blocks, which are 
fixed upon the crane, hoist, lift, or other hoisting mechanism. One 
sheave or a set of sheaves is fixea in a sliding frame, to which is attached 
a balance weight. A pawl or catch and a break motion is fixed to the 
chain in any suitable position on the chain. 

2197. Morpantinc oR Prepartnc Woven or Fevrep Fasrics FOR 
Printine, H. Dewhurst.—Dated 6th June, UIT. 4d. 

The fabrics are passed through a closed chamber containing moist air 
and chlorine gas, which is supplied by the action of an acid upon chloride 
of lime in a cistern underneath the closed chamber, and com- 
municating therewith by pipes. The moist air enables the fabric to 
retain the chlorine. 

2198. PortLanp Cement, H. Reid and W. Smith.—Dated 6th June, 
1877. 2d. 

The “‘ calp” limestone of [reland is selected from the quarry, and after 
being dried is ground so as to pass through a sieve of at least a thousand 
meshes to the square inch. The powder is then made into bricks by a 

ressing machine under great pressure. The bricks are then burnt in a 
iln and afterwards crushed aad ground. 
2199. Sroves anp Rances, R. Crostheaite and J. R. Crosthwaite.—Dated 
6th June, 1877. 6d. 

This consists in a range of a cubical shape, having at the top and to the 
front corner of one of the fronts a fireplace with a front surface, one side 
being formed by the side of the range, the other end by part of the boiler 
side, and the back by the whole or part of one side of the oven, the oppo- 
site side of the oven being about 3in. from the back of the range. The 

k of the oven is in a line with the end of fireplace and against one 
side of boiler, the opposite side of boiler being the outside of the stove. 
Between the tops cf the oven and boiler, and top of the stove, is a flue, 
which passes down behind the oven, another under the oven and boiler 
and up behind the boiler into the chimney. Underneath the fire-grate is 
an ashpit, and mn connection with the fluesare dampers. For feeding, a 
movable top is arranged. The whole of the top of the stove, and also the 
front of grate, when let down form hot plates, the tops having circular 
openings with covers, into which saucepans may be put. 

2201. Lamps, H. J. Haddan.—Dated 6th June, 1877(—A communication.) 
te 


dl. 

A collar with a dome-shaped top is fitted to the body of the lamp and 
is covered by a dome-shaped cap free to revolve on the collar. A central 
opening is made to allow the passage of the neck tube, and a second open- 
ing is formed in both domes, which is opened or closed by revolving the 
cap. 

2202. Tins or CANISTERS FOR O1ts, Paints, &c., E£. 
June, 1877.—( Not proceeded with.) 2d. 

This consists in making the body of the metal cases, which may be of 
four or more sides, out of one sheet or piece equal in length to the whole 
number of sides, and in width to the height of the case soformed. Small 
semicircular or V-sha grooves are embossed right across the sheet, 
exactly at the parts where the corners of the case are to be formed ; also 
shallow, flat, or other shaped ribs or bands are embossed lengthways of 
the sheets, nearly across the spaces between the corner grooves, so as to 
strengthen these parts which are to form the sides. 

2208. Tent Corpines, J. ¢. Garrard.—Date! 6th June, 1877. 
eceded with.) 

At each end of the double cording, and at that part wheiv they are 
attached to the tent, an india-rubber or other spring is attached by an 
eyelet, so that when the cords expand or contract (by reason of atmo- 
spheric changes), the spring will contract or expand, so keeping a regular 
tension on the pegs. 

2204. CLosine orn Securine Grain on oTHER Bags, A. M. Clark.—Dated 
6th June, 1877.—{A communication.) bd. 

In the mouth, a little beneath the hem, are sewn the inner edges of one or 
two flaps. Where two flaps are used the outer edges are brought together, 
and the flaps are rolled together within the mouth, which is then drawn 
together by means of cords, whose ends are secured to the edges of the 
mouth on opposite sides of, and a little distance from, its centre. The 
cords are then passed over the mouth, in through its other side, along the 
edge, and out at a little distance from the ends of the edge. Having been 
drawn tight over the flaps, their (knotted) ends are tied ronnd the corners 
of the bag. 

2205. Apparatus ror Lirtinc, SHootmnc, Loapinc, aNp WEIGHING 
Sacks, &c., £. H. Tooley.—Dated 6th June, \ST7.—( Not proceeded with.) 
2d. 

The standards are formed by angle or tee iron, the ends being flattened 
down to form the feet. A small frame slides between the standards and 
is fitted with grooved brackets clasping the edges of the angle iron, and is 
drawn up or down by a chain passing over a shaft fitted with a winch 
handle. A cradle is attached to the frame for receiving the sacks, and 
rocks upon the top bar so as to cant the sack in order to shoot the con- 
tents. The cradle is fitted with a mouthpiece for holding the mouth of 
the sack open. The foot of the cradle extends far enough to take the 
sack with its greatest width facing the front of the machine, thereby 
allowing it to be taken from the side of the machine. The scale beams 
are carried by two horizontal bars across the feet of the machine. 

2206. BREECH-LOADING SmMaALL-aRMs, J. F. Swinburn.—Dated 9th June, 
1877. . 

The falling block is actuated by a lever turning upon the same centre as 
the hammer, and which serves to raise and lower the block, withdraw the 
striking needle, extract the cartridge case, and cocks the mer in one 
movement. A forked lever is attached to this lever, and working with it, 
brings its fork to bear on the tail of the block, causing it to revolve 
dowuwards upon its hinge, a small pin on the fork having already drawn 
the needle back into the block. A projection on the boss of this lever 
bears the hammer backwards until the sear of the trigger enters the 
full-cock bent of the tumbler. A second projection pushes a horizontal 
bar against the short arm of the extracting lever, and causing it to revolve 
upon a pivot, draws back the cartridge with the upper arm, against which 
the rim rests. The block descending pushes the lever still further for- 
ward, and completes the extraction of the cartridge. The axis of the lever 
is hollow in oie to allow the passage of the axis of a second lever turn- 
ing freely therein, and being square in the middle, to carry the hammer, 
so as to cock and uncock the gun independently of the opening and 
closing lever. A safety bolt is fitted in a transverse dovetail behind the 

r, and being formed with a cut in the centre, allows the free action 
of the t; r when the cut is directly behind it. In order to lock the 
trigger the bolt is moved along the groove until a flat part of the bolt 
bears against the trigger, so preventing it being pulled back. 

2207. Fisrovs Packrincs ror Pistons, £. Turner.—Dated 6th June, 1877. 
4d 


Yates.—Dated 6th 


{Not pro- 


2d. 


Strands are formed of tapes, webbing, or braids made from cotton, flax, 
hemp, or other fibrous material, and are either twisted or plaited into 
ropes of any suitable section, which are then prepared for use by satura- 
tion in grease. 

2208. Wasnixc Woot, A. P. Rochette.—Dated 6th June, 1877.—( Not pro- 
ceeded with.) 2d. 

A solution is made of stearic acid and pearlash boiled together until a 
soapy solution is obtained, which is used in the same manner as the 
ordinary solution is now employed. 

2200. Tyre Compostnc Macuine, EB. A. Cowper.—Dated 6th June, 1877.— 
(Not proceeded with.) 2d. 

The finger keys used for discharging the type from receptacles are 
fitted with strong springs to hold the charged springs for the discharge 
of the type in check. The force exerted on the type is thus made regu- 
lar. 


2210. Manvuracture or Paper AND MILLBOARDS, J. K. Martin. —Dated 
6th June, 1877.—{ Not proceeded with.) 2d. 

Leather cuttings or waste is reduced to a pulp in a powerful beating 
engine, and together with one-third in bulk of hemp, which after being 
beaten fine, is sized and coloured and treated with alum in the proportion 
of 10 Ib. to 2 cewt. of pulp. The millboard is rendered waterproof by a 
coating of solid puutine and passing them through heated rollers. 
2211. Boots anv Snoes, &c., FE. Brooks.—Dated 7th June, 1877. 4d. 

The sole, waist, and heel of the boot are made from willow cut to the 
proper thickness, boiled in a strong solution of potash, and then dried 
and impregnated with india-rubber. These parts are then attached to 
the other parts of the boot made in the ordinary way, by cement, sewing, 
rivetting, or screwing. 

2213. Gatvanic Batrertes, A. de Wattevile and J. Mayer.—Dated 7th 
June, 1877.—(Not proceeded with.) 2d. 

Instead of placing one of the electrodes in a porous cell as usual, the 
two electrodes are placed in an earthenware vessel, a zinc plate forming 
the positive electrode, being secured to the lower part of the vessel so as 
to support a layer of mercury upon it in such a manner as to’ cover the 
zinc plate and protect it from the action of the exciting fluid employed, 
which is supported on the mereury, and in which is placed the carbon or 
other negative electrode. The two electrodes being connected, a current 
will be produced and the battery be ready for use. 

2214. VenTILATING AND Fumicatine, W. and B. Verity.—Dated 7th June, 
1877. 1s. 
This consists in use of a hydraulic fly-wheel to drive rotary fans which 





send air through a reservoir with rough ice, or scent or disin- 
fectant. The waste water from the fiy-wheel may be c: to pass in 
spray across the air inlet tube. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A FAIR amount of business, as times go, was done on ’Change 
in Birmingham to-day—Thursday. Sheets occupied the first 
position, then came strips, and small rounds, and angles, together 
with plates of an inferior sort. 

Yesterday—Wednesday—the Walsall Ironworks, where strips 
have before been rolled, were entered upon by Messrs. Harrison, 
oe and Harrison, of the adjoining Cormorant Ironworks, 
and on their behalf will, by Mr. Thomas Holcroft, engineer, 
Bilston, be adapted to the making of sheets. Five sheet mills 
will be laid down at these works, which, together with the three 
atthe Cormorant Works, will make Messrs. Harrison Hip- 
kins the proprietors of the largest number of sheet mills owned 
by one firm in South Staffordshire. 

There is an increase in the extent of work doing at the plate 
mills. Good boiler plates are selling, but only in small quantities. 

Best bars are quiet ; but there is a steady Ceshuens oing with 
Government on account of dockyard requirements. 

Nail rods are in diminished request, and the immediate prospects 
are not cheering. 

Quotations are generally firm at the rates prevailing before the 
recent drop in wages; but a good specification may for all but 
medium sheets be here and there placed at from 2s. 6d. to 5s. 
under those figures. Medium sheets are firm at £7 17s. 6d. down 
to £7 2s. 6d. Better qualities range up to £9. Angles are quoted 
at £7 5s. Common plates are plentiful at £8 for ordinary sizes. 
Common bars are to be had at from £6 7s. 6d. to £7; and a good 
bar is freely offered at £8, though the standard quotation remains 
at £8 10s. 

Belgian girders, rivetted as well as rolled, are upon plentiful 
offer through London agencies, but business in them is checked 
by the inability of the vendors to promise early delivery. 

All-mine hot blast pig iron made from white ironstone and 
gubbin is selling at from £3 17s. 6d. to £4 7s. 6d. per ton, and 
cold blast £5 per ton. Cinder pigs range from £2 5s. to £2 10s.,. 
5 gaa upon quality, and whether made from tap or flue 
cinder. 

Derbyshire pigs are plentiful at £2 12s. 6d., and at that figure 
Northampton pigs are also in good supply. 

The stocks of pig iron continue heavy, notwithstanding that 
there are only about forty-two furnaces in blast, producing a 
little over 5000 tons a week. 

The demand for coal and lumps west of Dudley is good, but 
for fine slack the market rules dull. Prices remain on the basis 
of 9s. per ton for furnace coal. No alteration in price is likely 
to take place for coal, and wages are as low as they well can be. 
It is now thirty-five years since colliers’ w were as now 3s. 
per day, but provisions then were much capes than at the 
present day. 

To-day the annual meeting of the South Staffordshire I[ron- 
masters’ Association was held in Birmingham. e Wages’ 
Conciliation Board reported the recent arbitration and the drop 
in wages, and the report was approved. 

As the result of conferences with their masters, the chainmakers 
in and around Walsall have agreed to a reduction of 1d. per gross 
of links, being equivalent to about 124 per cent. 

"he common nailmakers around Sedgley have received notice at 
many of the warehouses of a further 10 per cent. reduction. 
This makes a total of 20 per cent. drop within a few months. 

The lock trade is so depressed that at its centre—Willenhall— 
the masters have had to take from the men the 7} per cent. advance 
in wages which they secured by arbitration some eighteen months 


ago. 

The Wolverhampton Corporation are in the market for 500 
or agaaae night soil pans, which are to be made from 20 w.g. 
sheets. 

The Railway Rolling Stock Company, at their annual meeting 
in Wolverhampton ou Tesndey, declared a dividend of 7 per cent. 
on the ordinary, and of 6 per cent. on the preference capital. 

The judge of the Walsall county-court has decided an interest- 
ing point as to custom in the iron trade. He holds that a 
customer, to be entitled to a discount of 24 per cent. on his 
account, must pay by the 10th of the month, not only for goods 
delivered in the previous month, but also for goods invoiced in 
that month. 

e new Mines’ Drainage Bill is exciting much opposition in 
the district. 

The Warwickshire Agricultural Society have accepted the 
invitation of the people of Coventry to hold this year’s show in 
that ancient borough. More than the requisite money has 
already been raised by the inhabitants of eta eo 

Mr. J. P. Hunt was, at the annual meeting of the Ironmasters’ 
Association this afternoon in Birmingham, re-elected chairman for 
the ensuing three years. 

Ata meeting of blast furnace proprietors this afternoon it was 
resolved to make no alteration in the current scale of wages, but 
individual employers were understood to be at liberty to take 
their own course touching premiums and perquisites. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tuer general want of confidence with regard to the future which 
appears to prevail, prevents any hope of material improvement, 
at least for the present, in the iron trade of this district. 


So far as Lancashire makers of pig iron, however, are con- 
cerned, although —- are securing very few orders, they show no 
disposition to meet the competition of outside brands by further 


ucing their prices, and for delivery into the Manchester dis- 
trict they are still firm at 50s. per ton for No. 3 foundry, and 50s. 
for No. 4 forge, less the usual 24 per cent. 
few ls of Derbyshire iron have been sold for delivery 
into this district at prices ranging from 49s. 6d. per ton for No. 3 
foundry, to 48s. 6d. for No. 4 forge, less 24 per cent.; and Lincoln- 
shire iron is also offered at something like the same figures—No. 3 
foundry delivered here being quoted at 49s. 6d.; and No. 4 forge 
at about 48s. per ton less 24. For ae brands of Middlesbrough 
iron makers’ full prices are asked, but a g.m.b.’s delivered 
into this district are still offered at 48s. 9d. per ton for No. 3 
foundry ; 48s. 3d. for No. 4 foundry ; and 47s. 9d. per ton for 
No. 4 forge, net cash. 

The finished iron trade continues in an extremely depressed 
condition. Very few orders are being given out, and although 
works are kept going it is only with great difficulty, and in many 
cases they are not running more than three or four days a week. 
Prices are without material change, North Staffordshire bars 
delivered into the Manchester district being quoted at £6 7s. 6d. 
to £6 10s. per ton; Lancashire at £6 5s. to £6 7s. 6d.; and 
Middlesbrough at £6 3s. 6d. to £6 5s. per ton, with other descrip- 
tions of finished iron in proportion. 

There is no material change to notice with regard to the coal 
trade of this district, the Sintend for all classes of fuel being 
still only limited, whilst prices continue very low. For house- 
fire classes of fuel, although in some quarters a little more activity 
is reported, the general demand is much below the average for 
the time of year, and there is a good deal of pushing for orders. 
Other descriptioni§ of fuel continue in very limited request, and 
until there is a revival in some of the staple industries, very 
little improvement can be looked forward to in the demand for 
manufacturing classes of fuel. The average quotations _he pit 
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mouth are much the same as last week, but there is a good deal 
of underselling in the open market, and |; buyers with cash 
can place their orders at very low figures. st Wigan Arley at 
the pit mouth is still quoted at 10s. to 11s. per ton ; common 
ditto, 86. to 9s.; Pemberton four feet, 8s. to 8s. 6d.; common 
house coal, 6s, 6d, to 7s.; forge coal, 5s. 6d. to 6s. 6d.; burgy, 
4s. 6d. to 5s. 6d.; and good ordinary slack, 3s. to 4s. per ton. 

The demand for shipping purposes continues extremely small, 
and the few orders which come into the market are keenly com- 
peted for at ramp pet low prices. 

The hematites of North Lancashire and Cumberland maintain a 

quiet but steady position, and it is observable that both makers 
and buyers are exercising extreme caution in their transactions, 
the former in keeping down the production with a view of hold- 
ing prices as firm as possible, and the latter in ordering only 
those small quantities of pig iron which are required to meet 
their immediate wants. e half the furnaces in the district are 
still out of blast, and it is obvious from the present demand, or 
from what can be seen of the future, there is no likelihood of 
these furnaces being relit till a more settled and more substantial 
commercial basis is arrived at. The great proportion of the 
output is Bessemer iron, as the demand for this class of material is 
much more considerable relatively than forge iron, and probably at 
the present moment seven-tenths of the whole of the furnaces in the 
district are under Bessemer blast. Steel makers in the district 
consume a great part of the Bessemer in a molten state, but heavy 
parcels of edremer pig find a market in the Sheffield district, 
and in other neighbourhoods where steel manufacture is carried 
on. The forge trade is undergoing a depressing influence, owing 
to the inactivity of South Wales and other neighbourhoods where 
forge iron used to find a good market. Stocks of both Bessemer 
and forge iron are large. Prices are easier, and may now be quoted 
at 66s. a ton at the works, for No. 1 Bessemer; 64s. 6d. for 
No. 2; 62s. 6d. for No. 3; 62s. 6d. for No. 3 forge; 60s. for 
Nos.4 and 5 forge ; and from 58s. to 60s. for white and mottled 
samples. 
‘The steel trade is busily engaged, both as regards rails and 
general merchant steel, and even at a time when the surroundings 
of other industries are dull and much depressed, there is a good 
prospect of a fair season’s trade in steel. This, to some extent, 
may be accounted for by the fact that steel is fast coming into 
more general use, and it is evident this branch of industry will 
soon show a marked development. Prices of finished steel are 
low, and do not offer much remuneration to the producer. 

Iron shipbuilders have booked one or two new orders, but the 
demand remains quiet, and prices low. 

Finished ironworkers are inactively employed in all branches 
of their trade. 

Engineers, ironfonnders, and railway rolling stock manufac- 
turers are indifferently employed, but marine engineers are 
fairly busy. 

Iron ore is quiet, but steady. Smelters complain that prices 
are too high for the raw material, considering the value which 
pig iron fetches in the market. 

e coal trade is quiet, but slightly higher prices rule for Cum- 
berland qualities. It is reported that several consumers of 
Durham coke are agitating for a lower rate of freightage from 
the Durham district, as the present price places them at a disad- 
vantage. Much coke is now being e in the district from 
native coal. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue transactions of the week in almost all kinds of raw and 
finished iron have been on a limited scale. The common 
of pig iron remain in poor request, and are therefore being offered 
in the open market at very low prices, both yy agents and 
vendors, a fair quality of this class being — at £2 to £2 1s. 6d. 

yer ton f.o.r. At the same time it may be mentioned that 
oundry pig is selling moderately well, not only on local orders, 
but on account of orders received from Staffordshire and other 
districts. Ordinary foundry brands realise 44s. for No. 1; 42s, 6d. 
No. 2; 408. to 41s. No. 3; and 40s. for No. 4. Better qualities 
command more money, several well-known Derbyshire makes 
being quoted at from to 50s. perton atthe works. Hematites 
are fairly steady, but owing to the increased competition which 
has recently been imported into this branch in Cleveland and 
other districts, vendors are not indisposed to accept rather less 
money in the open market, much of their aggregate output, 
nevertheless, having been contracted for on deliveries 
during the past fortnight of the year. In this locality deliveries 
of these pigs are on a considerable scale, and at one or two 
of the mer works there are heavy stocks on_ hand. 
This circumstance is no doubt attributable to the general belief 
that by the early conclusion of the war an immediate and great 
en og would be given to the rail trade. In regard to the rail 
I have nothing particular to record, save that I hear of an 
order for a home line of 10,000 tons having been placed at a price 
said to be very little over £6 per ton, and that other specifications, 
including one on Mexican account, are at present inthe market. 
Most of the rail mills which have been mentioned in these reports 
sev times lately continue to be fairly busy. The recent dis- 
cussions as to the future development of the railway system in 
India have been received with great interest by the rail manufac- 
turers, inasmuch as to carry out what has been indicated would 
require a very large tonnage, not only of rails, but of sleepers, 
&c., all of which could now be had on very easy terms. I believe, 
however, that I am correct in stating that these further commis- 
sions will not be given out at present, or until certain experi- 
ments and trials which the India-office has now in hand have 
been definitively decided in one direction or another. I am not 
at liberty to state what these trials are, but I ar! say that they 
ave of a kind calculated, if successful, to prove rather disappoint- 
ing to the manufacturers of a certain class of railway requisites. 
Two leading home companies are understood to be moving in 
the same direction. 

There is a fair demand for tires. A lately placed contract for 
these articles was at a trifle over £10 per ton. 

Railway carriage and wagon springs are in indifferent request, 
and a large number of the workmen in the ie are out of 
employment. Axles are generally quoted at about £11 10s. to 
£1 ew ton, but I have been told of one or two recent instances 
in which less money has been pecan’: 

There is a tolerably well upheld inquiry for steel ship-plates, 
which now seem to be in a fair way to very largely replace even 
charcoal plates of the highest reputation. At the present time 
several orders for these plates are being executed by local firms, 
some of whom have recently “‘laid themselves out” in a special 
way to secure the trade. 

Ta best boiler plates, frame plates, and other superior iron, a 
fairly good, but not very large business is being done at two or 
three of the ironworks. 3 

In the Leeds district matters are quiet, the forges being 
employed about three or four days weekly only. At Lowmoor, 
four days a week are age worked. The Leeds Forge Company 
have secured orders for shipbuilding iron for the Barrow Ship- 
building Company, and have also numerous commissions in hand 
for their locomotive fire-boxes, constructed on Mr. Fox’s principle, 
without stays, by means of corrugated plates. The same company 
have just made a flue on this principle for a special steamer for 
the use of the Prince of Wales on the Seine during the Paris 
Exhibition. A Leeds firm is also stated to have secured an order 
for fifteen locomotives from the Great Eastern Rail way Company. 

There is a very quiet demand for armour plates pending the 
result of the trials of the new compound plates. A further series 
of trials will be made in about a fortnight at Portsmouth with a 
couple of 9in. plates sent by John Brown and Co., of this town. 
‘Oharles Cammell and Co. are getting three plates ready for 
ithe same trials, at which the projectiles—chilled Palliser shots 





weighing 2501b. each—will be fired at a distance of 30ft. from a 
12-ton Yin. muzzle-loading rifled gun, with a charge of 50 lb. of 
pebble battering powder. 

At the Thorncliffe Ironworks of Newton, Chambers, and Co., 
the whole of the men engaged in the blast furnace departments 
have this week resumed work at a reduction o 124 per 
cent. The puddlersof the Northfield Iron Company, Rotherham, 
have now agreed to accept a reduction of 74 per cent. from their 
former wages, but the works cannot very wall be reopened until 
next week. It is stated that at other works in the Rotherham 
district, puddlers’ wages are about to be similarly lowered. 

_The British Wagon Company has just declared a half-yearly 
dividend at the rate of 10 per cent. per annum. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE prices of the previous week were maintained at the usual 
weekl iron market, held at Middlesbrough on Tuesday. Makers 
had adjourned from the Tuesday before with the resolution that 
they would not again meet until February, so that the rates of 

t week, so far as pig iron is concerned, may be maintained for 
another fortnight without any variation. The amount of business 
done has, however, been very trifling. Consumers have all along 
been combating the combination of the pig iron makers, and they 
do not like it von hetter the longer it is maintained, more 
especially as it has beyond all question largely served its purpose. 
Now that the production of pig iron in the Cleveland district has 
been diminished to the extent of nearly 4000 tons per week, the 
supply has been brought more nearly abreast of the demand, 
though the make of iron is still beyond the requirements of con- 
sumers, and a large quantity is going into stock. Makers are now 
making a little profit on the manufacture of pig iron, but in cases 
where they have large stocks on their hands, representing in some 
cases not short of £100,000 lying unproductive with a single firm, 
fay | are severely handicapped. The position of affairs all round 
is the reverse of satisfactory, and even should the promised settle- 
ment of the Eastern question bring a return of prosperity, it will 
be long before the Cleveland district is quite itself again. 

The exact production of ironstone in the Cleveland district 
during 1877 has now been ascertained to be 6,252,314 tons, as 
compared with 6,562,000 tons in 1876. The most productive mine 
in 1877 was that of Upleatham, belonging to Messrs. Pease, which 
yielded 613,744 tons, as compared with 662,200 tons in 1876. 

fter this mine comes Lofthouse, belonging to the same firm, 
which yielded in 1877 605,244 tons, as compared with 562,459 
tons in 1876. The next largest yield was 592,477 tons, obtained 
from Eston, as compared with 581,978 tons in 1876. The greatest 
falling off has been at the Skelton mine, which only produced 
20,549 tons in 1877, as against 136,448 tons in 1876; at the Bel- 
mont mine, which only yielded 57,301 tons, as comp: with 
117,600 tons in 1876; and at the North Loftus mine, which put 
out only 50,665 tons, as against 127,905 in 1876. 

There is no appearance of prices mending in the finished iron 
trade. On the contrary, with the single exception of the first 
quarter of 1877, the movement of prices has been continuously 
retrograde since the latter part of 1473, when plates were sold at 
£11 18s. 3d. per ton, as compared with only £6 10s. per ton in the 
last quarter of 1877, and about £6 7s. 6d. per ton at the present 
time. There is a fair quantity of work on the order-books of 
plate manufacturers, but rail makers are doing next to nothing. 

The firm of Bolckow, Vaughan, and Co. are now making Bes- 
semer steel rails at the rate of 840 tons to 850 tons weekly. Since 
their new works were started in October they have turned out 


ds | over 10,000 tons of steel rails. The Bessemer steel works of the 


Weardale Iron and Coal Company, which had been idle for the 
first three quarters of 1877, have lately been put in operation. 

This week the first annual report of the British Iron Trade 
Association, on the iron, steel, and allied trades in 1877, has 
been issued to members. e association now numbers in its 
ranks all the leading iron and steel making firms in the country, 
and it promises to take up a position of conspicuous usefulness. 

The Northumberland coal trade dispute remains still unsettled. 
Overtures are now being made with a view to the adoption of a 
sliding scale, and it is expected on al! hands that this will be the 
ultimate solvent of the difficulty. Meanwhile the steam coal 
trade of Northumberland is under a cloud, and it is not likely 
that it will recover its prestige for some considerable time. The 
coalowners of that county find themselves quite unable to com- 
pete with South Wales, where wages and the cost of working 
otherwise are lower, and hence Cardiff and other Welsh ports 
have been increasing their shipments of coal, while the north-east 
ports have been going to the wall. In Durham the collieries are 
working rather more than half-time, and in the coking coal dis- 
trict the output has been remarkably uniform, but slackness is 
now complained of in consequence of the stoppage of a number of 
blast furnaces. The prices of coal have not varied to the extent 
of more than 3d. to 6d. per ton for a long time. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue iron market has been considerably affected in the course of 
the week by the unsettling rumours in connection with the action 
of our Government with respect to Eastern affairs. Prices have in 

q' fluctuated a little, but on the whole they are now, 
when confidence has become restored, decidedly better than they 
were a week ago. This result is likewise due in a manner to the 
pacific way in which the coal and ironmasters are getting the 
wages of their workmen reduced. There has been a rather better 
inquiry for raw iron from abroad, while bars, as usual, exercised 
a pond effect ; and our manufacturers are now taking abont the 
ordinary quantity of pigs from the North of England. The ship- 
ments last week amounted to 6170 tons, as com with 6040 in 
the same week of 1877 ; while the imports of Cleveland pig iron 
were 5935, exhibiting an increase of 2430 tons over those of the 
gers gpm week of last year. Very little iron has been added 
to stock, and the reserve in Messrs. Connal and Co.’s stores, 
which amounts to 170,800 tons, has only been augmented to the 
extent of 500 tons during the past two weeks. There are 87 fur- 
naces in blast as against 114 at this time last year. 

The warrant market was greatly excited on Friday morning, 
owing to the nature of political intelligence, and prices receded 
to a considerable extent, but on the receipt of re-assuring tele- 
grams as to the intentions of the Government later in the day, 
the excitement abated, and the prices recovered. In the morning 
business was done at 50s. 9d. to 50s. 10d. cash, while in the after- 
noon the figures were 50s. 11d. to 51s. cash, and 5ls. 2d. to 
51s. 2}d. one month. On Monday the market was active, and 
showed a greatly improved tone in prospect of as y termina- 
tion of the war. Business was done in the forenoon at from 
5ls. 8d. to 51s. 44d. cash, and 51s. 44d. to 51s. 6d. one month, 
rather less being accepted before the close. The market opened 
on Tuesday at 51s. 2d. cash, and improved with a fair business te 
5ls. 34d. A moderate business was done on Wednesday at 
5ls. 3d. cash, and 51s. 5d. one month. To-day—Thursday—the 
— has been steady, 2000 tons changed hand at 51s. 3d. 
cash. 

Makers’ iron has been in better request, with a more cheerful 
tone in the market. No. 3 brands are especially inquired after, 
and they have been gradually rising in value compared with 
No. 1. Good mixed brands, No. 3, are selling at an ave of 
3d. more money ; Coltness and Surnmerlee, No. 3, improved 6d. 
each ; Carnbroe, No, 3, 1s.; Monkland, No. 3, 9d.; and Clyde, 

o. 3, The corrected figures will be found on another page. 





It cannot be said that the malleable trade has materially 
improved, but at some of the works there are indications of ! 0 





returning activity, and certain kinds of manufactured iron are 
in better request at a little more money ; notably bars, for some 
kinds of which a few shillings extra per ton has recently been 
obtained. Last week’s shipments of iron manufactures from the 
Clyde included £14,000 worth of locomotives, and £7991 railway 
— for * masa) 3 £22,166 cast oon plore for peux om aneiro ; 
, machinery ; £3600, castings ; i tubes ; and 
£4000 miscellaneous articles, ee ‘ 

As regards the western district, while the coal trade exhibits 
no improvement in the home department, there has been a better 
demand for ‘shipment, but there is no alteration in prices. In 
the eastern mining counties the trade is exceedingly sluggish, and 
the coasting traffic has greatly diminished during the week. 

Fresh notices of reduction of wages are appearing almost every 
day. At the ironworks of Messrs. Merry and Cuninghame, at 
Carnbroe, that of Messrs. Henderson and Dimmock, at m- 
peiller, and. at Messrs. Dixon’s, Limited, Calder Ironworks, 
notices have been posted up stating that on the Ist February a 
reduction will be made in the wages of the blast furnace men, 
engineers, mechanics, and others. Messrs. Merry and Cuninghame 
have likewise reduced the wages of their employés in the Kilbirnie 
district, the reduction being equal to 6d. per day in the miners’ 
wages ; furnace men, 10 per cent.; labourers, 1s.; and engine men, 
2s. per week, making the rates of pay about the same as they 
were early in 1871. On Saturday last the Messrs. Neilson 
intimated that on the expiry of fourteen days a reduction will be 
made in the wages of all the men employed at their Moss End 
Ironworks. 

A meeting of miners’ delegates from the various districts of 
Scotland was held at Hamilton a few days ago, when the question 
of organisation was considered, and it was resolved to hold 
meetings with the men in different parts of the country, with the 
object of persuading them to join the union. 

The report of Mr. Dickinson as to the inundation of the Home 
Farm Colliery, near Hamilton, has now been issued. He says 
that the miners knew there was risk, in working, of the water 
breaking into the mine, and that they might have availed them- 
selves of their own powers of inspection, or of calling in the 
inspector, but they did neither. He is therefore inclined to think 
that, though the result was very sad—the loss of four lives—each 
person accepted the circumstances, and should bear his own share 
of the consequences. 

The Glasgow building trade has fallen into a state of deep 
renee. At the last Dean of Guild Court only one building, 
a shed, valued at £300, was passed, whereas at the corresponding 
Court last year plans were passed involving an outlay of £57,300, 
and at the same Court in 1876 buildings were sanctioned to cost 
£51,250. It should, perhaps, be explained that these Courts are 
held in the city every fortnight. Large numbers of masons are 
idle. The employers have given notice that they intend reducing 
the wages in March from 9d. to 8d. an hour, and about 100 
masons have left here for London, within the past few days, on 
six months’ engagements, to take the place of the men who have 
been so long on strike in the metropolis. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Esspw VALE continues as busy as the condition of trade 
warrants, and some few iron orders are in hand. The works are 
now capable of turning out something like 1200 tons of steel rails 
per week. 

I am glad to record vigorous effort at Blaenavon in laying down 
the steel plant—Bessemer’s. By May it is expected all will be in 
working order. Rhymney continues one mill at work upon iron, 
and is doing a little with steel ; 362 tons left last week for Santos. 

Dowlais continues its unchanged state of things; wages are low, 
paane lower than Oey have ever been, labour rate at the 

ighest being 2s. 2d. per diem, and the mass of labourers get but 
13s. a week, while skilled labour, such as rolling and puddling, is 
certainly paid about two-thirds less than in the high times of four 
years ago. 

Steel continues in demand at low rates. The lowest quotation 
which would be accepted at most works is £6 at port, but I have 
known even lower prices taken, the lowest recorded at works 
being £5 15s.! 

Bilbao ore is now quoted at 15s. 9d. to 16s. 3d. The average 
iron yield of this is 55 per cent. Cumberland ore again is bought 
ex — for 13s. per ton. As for Welsh, it seems quite out of the 
market. 

No further movement has taken place in connection with the 
Aberdare and Plymouth estate. 

The coal export from Wales last week slightly exceeded 100,000 
tons. The supply to the coaling ports, Gibraltar, Malta, Port 
Said, Aden, and Singapore was fair; France took from Cardiff 
only 18,000 tons. This total does not include small, most of which 
now goes to the French ports, but at almost ridiculously low 
prices. In the Rhondda Valley small coal is now actually tipped, 
and it has been Seligpste® that if instead it were taken to the Cardiff 
Moors by some far-seeing speculator, who could get it for a 
nominal price, it would eventually pay. 

The rumours of approaching briskness in the bed. em trade 
have led to the starting of several dormant works, and the open- 
ing of negotiations for others... Large quantities of plates have 
been sent off lately to France, and amongst these a — eargo of 
700 boxes for Marseilies shipped by Poingdestre and Mesnier. 

Best steam coal petoes remain at the same figure they have for 
a long time, the only. difference existing at present being a little 
more firmness in the market: at Cardiff, but at Swansea there has 
been a slight tendency to a reduction. The fact is, that though 
the quotations range at from 10s. to 10s. 9d. for Rhondda smoke- 
less steam, the is sold for less when large contracts are made. 
I have been informed of one of the best coals of the district being 
sold at pit for 6s. 9d. This would be 9s. 5d. at port, inclusive of 
all charges. 

A good order for 15,000 tons rails for Russia has gone to 
Sheffield. 

The coal trade is slack in. the Forest of Dean, and the other 
branches of industry tolerably busy in tin-plate. Numbers of 
colliers have left for Lancashire and have written back satisfac- 
tory letters. 








METROPOLITAN IMPROVEMENTS Map.—The new map published 
by Mr. Edward Stanford, of metropolitan railways, tramways, 
and miscellaneous improvements for session 1878, the bills for 
which were deposited at the Private Bill Office on or before the 
30th of November last, is of larger dimensions than that of 1878, 
but ison a smaller seale, a difference imposed by the increase in 
the area which it is this year necessary to include in the map, as 
some of the bills relate to works widely separated from central 
London. The proposed improvements along the Thames northern 
bank at Fulham, the Fulham and Walham Green, Metropolitan 
District Railway, and the South-Western Railway station 
extension at Barnes, make it necessary that the map should 
include Chiswick on the west, and the improvements at the 
West-end of the Victoria Dock, that it should extend to Charlton 
and Plaistow Marshes on the east, a distance of nearly twelve 
miles. The map is. characterised by the usual fulness and 
clearness. 

South Kensincton MusrumM.—.Visitors during the week 
ending Jan. 26th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 am. to 10 p.m., Museum, 13,135; mercantile 
marine, building materials, and other collections, 1739. On 
Wednesday, Thursday, and Friday, admission 6d. from 10 a.m. 
to 4 p.m., Museum, 2667 ; mercantile marine, building materials, 
and other collections, 168. Total, 17,709. Average of corre- 
rey: week in game 15,652. Total from the opening 
the Museum, 16,928,593. 
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PRICES CURRENT OF IRON AND STEEL. 


Tue folk prices are corrected up to last night, but it should be 
borne in mind tt in many cases makers are ae to quote different 
terms for contracts. It is obviously ible to specify these 
eases and terms, or to give more than the saahaal Gow uotations and makers’ 


prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS, 


ScoTLanp— £s. d.) £s.d. 
G.m.b.—Ne, 1.. 212 6 | Glengarnock.—No, : 218 0 
No. 8 210 6} No. 213 0 
Gartsherrie—No. 1 219 6; Eglinton—No. “ 213 6 
No. 3 213 6/ No. 211 0 
Coltness—No. 1... 8 46 Dalmeltington =Ns. 1.. 213°6 
No. 3 215 6 3... 211 6 
Semper 1 219 0 Figo ag 
No. 3 213 0 Cuven—X Ball 52 ob 
Langloan = 316 - he 4 : . 
> 214 0 ere lected 
Carnbroe—No. 1 215 0 A minty lected in 
212 6 , 
Monkland—No. 1 oS Bows -t tbe ee 
=? 49 "At Leith, 4 
Chapelhall—No. o< 12 ¢ 
No. 3 000 Kinneil—No. R .. of BM O 
Quarter Clyde—No. 1 214 0 No.3 .. 211 0 
as . FU 6 At Bo'ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. No.l... .. ws 246 
Govan—No.1.. .. 212 6 — oe = : : : 
No. 3 o- 211 6) No. 4, foundry *. 22 20 0 
No. 4, forge .. 200 
Calder—No.1.. .— .. 218 6 Mottled .. .. -- 119 6 
Me.3 i... «3a 6 Te. 4.) 119 0 
At Port Dundas. Thornaby .. .. - 24% 0 





Se No. 8 tin-plate pig shim, 62s. 6d. at works, 
less 2} per cent. discount. 





~ Tredegar No. 3 foundry pig iron, 52s. 6d. do. 
£s.d. £58. 4. 
Wa.es—No. 2, f.0.b., Newport .. 27 6to0 0 0 
Forge, at works . 25 0t0215 0 
Common pig, at works. + 2 0 0t00 0 0 
Best native ore,at works . 215 0tc0 0 0 

Both, Davenport, delivered in Aberdare. 
eS L at Sheffield 25 Ote2W 0 
2 0 0t25 0 
ear en delivered in Manchester—No.$ 211 0 too 0 0 
- - No.4 210 Oto0 0 0 
Kk. H. Messelmoun ”.. Re . - 0 0 0t0510 0 


Messrs. Wurrwett, and Co. ‘a Stockton net prices ( on trucks) are—No. 1, 
£2 4s. 6d.; No. 3, £2 1s. 6d.; No. 4 forge, £2 0s. 6d; “ Thornaby ” No. 4 
forge, £2 15s. Od. net cash. 


Hematire, at works, 2; dis. for mpt cash. 
Millom * Bossomer ? SN 0.1 _ . ” ~« 376 
Nog oe oo " 35 0 
No. 3 4 326 
Ordinary No. 3 > . 316 
No. 4 ° - . 316 
No. 5 ° . . $16 
Mottled .. a6 . ‘ 8300 
White . * . - 800 
Maryport Hematite—No. 1 ‘ 5 8 7 6 
No.2. .. oo “~ es 350 
No.3 .. = ee oe 326 
No.4 .. 2 . ee 826 
No.5 .. oe ve we os S38 
Mottled and white _. o ob = o 826 
*Bessemer”— No.1 .. ° _ » ~» B&B Tue 
No. 2 e ao 8: 5..8 
No.3 .. om “ $26 
Puddled Bar— 
Wa.es—Rail quality, at works .- £38 5 Oto 310 0 
CLEVELAND .. - 45 Oto 47 6 
Laxcasnrme—Pearson and Knowles Goal and 
Tron Co. .. es oe - 5 O 26 
MANUFACTURED IRON. 
Ship Plates— 
Deas fi Kena, » bam om. fo? cash .. - $15 0 
Guiascow, f.c.b. .. - or 5 O0te $8 0 0 
Wares—At works, net . ‘ 610 0t0 0 0 0 
MrppLesBro’, at works . 6 56 Ott 67 6 
Fox, Heap, & Co., at works, ‘cash less 2 
Ship or bridge plates A) 610 0 
Mast plates ( =) ee tee Bs 700 
MAST, 
Boiler Plates— 
Weise oo ote 
Pearson and KNow es, ‘to 5 ewt. each plate os - 950 
Do. best best . . . a oo + 00 5 0 
Do. treble best .. ~s -122 50 
2} per cent. discount for cash. The Pearson and Knowles a 
of iron include delivery at station in Liv 


Warrington, im lots of not less than 2 to free alongside at Liv 
or 
in lots of 10 toms and upwards. ” 
Bow mc and Low Moor, terms in each case 2} dis. for cash in 
— yment of peeeene og - care cent. dis. for cash in 
eu of three months’ bill. Bowling Iron Co., Limited, and 


the Low Low Moor Co, dalbver tt I London st 10s.; Liverpool, 7s. 6d.; 
and Hull, 5s. per ton extra. £24. 
Under 2} ewt. each 19 =< =" 3 gee 140 
24 cwt. and under 3 cwt. - oe pee ab oo 3B .6-C 
3 cwt. aR eens tae eee eet Siaket ee 
3h cwt. a 4 cwt. «o om os os - 190 
4 cwt. » 5 ewt.- ae 7 . 112 0 
5 ewt. » 6 ewt. LAT 83 . 1% 0 
6 cwt. » 7 owt. = os oll - 1318 0 
7 a és se - 210 
Plates exceeding 6ft. wide, 2s. per cwt. wt. extra. All plates exceeding Sft. 
wide subject to special quotation. All plates differing from a square 


Suan Sr Se Be, & eee we Woe ek ee ee 
per cwt. 3s. 


ee et boiler plates 6d. per cwt. less; their terms as 


Low 
+ Momenen* «. T. bert = Sons). Best, he 
to 4ft. 6m. wide, and to wetaeeicteapininn per ton 0 00 
at works 
Best best - on _ oe " ll 0 0 
ene, to 4 cwt. po rR o- ~ os, 2019 2 
Special, to 3 1610 0 


Usual extras for overweight, sketches, &e. 
noe and Sons— 
B.B.H. ——e plates 





. 1010 0 
” ° - 1210 @ 
a ‘Best best plates oo. utpek ee 
CLEVELAX £8 Os. to 8 5 0 
Fox, ow and Co., at works, cash less 2j— 
Boiler sh c — ee ee on 3 
ell pilates ——— 710 0 
in AA oe oe oe - 810 0 
Flanging plates aS 
Do., special out anstes oni bs ée - 910 0 
Gascow, f.0.b. . . oo £7 10s. to 810 0 
Angle Iron— 
Bow tine and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches . oe: min 
For each additional inch extra per cwt., 1s. 
Pearson and Kxowrres—less 2} per cent. for cash— 710 0 
from 1 by 1 by } to 3} by 3}, per ton .. és ~} . 
Best boiler do., per ton 8 0 0 
Ww — ELL and Co., less 2} discount, dasa ton 65 0 
Jest 7 5 0 
Best best ‘boiler 815 0 
* Mowmoor,” at the works, up to eight united inches. 815 0 
Best do. ob - 91 0 
Best best do. 1015 0 
T-iron, as above, 10s. extra. 
Angle and T ‘pars, Sin. to 9in., 10s. extra. 
o »  %in. to 10in., 20s. extra. 

CLEVELAND 6 6 0s. to 6 5 0 
Wersu—“ Best best” angles from 13 x1}x5- 16 to 3in.. 65 6 
Also T-iron, f.o.b. less “4 and 1 per cent. 

Giascow, f.0.b. £7 Os. to 710 0 
ABERDARE.. es es - oe - £0 to 0860 





Bar Iron— 

Bow inc and Low Moor, and TayLor Bros., terms as abov: 
Per ewt. 
Flat, round, or beh ote to ed ewt. . es 
Do., 3} to 5 Ar} 
Do., 5 cwt. ond upwards “i 
Flats—1}in. by #in. and upwards. r 

oa under gin. thick to }in. 

et under jin. to fin. .. 

a. under jin. .. 

For each }in. less than 1jin. wide, extra, 10s. Rats ‘ton. 


at tet tt tet te > 


Squares—}in. and up 1 
” -16in. i « HG 
” fin. and 5-l6in. .. tS 
9 OR ae Ag ~ | 
Rounds—fin. and upwards we 
” 9-16in. an ~ “i 
a 7-16in. and say 
=. 5-16in. ° LY 


os jin. oe a’ aé te ae as 
Rivet, prices | as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
age Crown” (E. T. Wricnt and Sons), at the 


DoOrwoorwe Paar yee: 


cocococoos cooocoo™ 


Bars, jin. i round and square, or to Gin. flat .. 8 . ° 
” ” ” ” ” - 9 
Bost best ve = " 10 5 0 

Rivet iron, usual sizes é “ - ww 50 

Best best 2° 1 5 0 
Guascow, f.o.b. £6 15s. to 700 
Barrows and Sons, at works, , Port om short— 

B.B.H. bars oo oo 2 6 

» best angle i iron ¥ os aie - W110 0 
Merchant Bars— 
WHITWELL — sane f.0.b. works Cha dis. for apres aid ton— 

Crown q 600 
Best 610 0 
Ship rivet iron 615 0 

Crown ome. ‘Thornaby * 70 0 
Best ¢ 810 0 
Best best 910 0 

Detail specifications from warehouse 10s. per ton extra. 
Common Welsh bars, £5 Ts. 6d. f.0.b. South Wales ports, net cash. 
The Pearsoy and Know es Co.— 

Flats, from lin. to 6in. wide by }in. thick and apwards 615 0 

Rounds and squares, from jin. to 8in. .. 615 0 
Best, 10s.; best best, 30s.; treble best, 60s. per ton extra. 

Sheet— £8. a. 
Barrows and Sons— 
B.B.H. sheets. . ° - WwW 6 
» best do. 200 
+ _ best best do... ‘ + 3 00 
E. P. and W. Batpwrs, at works— 
“ Severn * "Singles to 20 w.g. 1 0 6 
“ Wilden 2 a MI se 200 
& » “BB”. 18 0 0 
” » “Be B” ‘ 400 
” im B chareoal” 200 
“EB’ 200 
Doubles 21 to 24 w. g-, 30s.; and trebles 25 to 27 w. g-, 
60s. per ton extra. Terms as usual. 
Charcoal Tin—Best “EP and WB” IC per box 1 8 0 
“Unicorn” IC .. “ os 2D 
“Wilden” IC 160 
“ Arley” gp 130 
Coke Tin — “Stour”... 710 
Josepx Trxn, Ashton Mills, Bristol, delivered i in Rndes~ 
ae agen quis - 812 6 
_ - sel 0 « 10 5.0 

Trebles de 4 ‘ie 115 0 

Singles, for vanising an: 4 900 

Special rg steel + Sowly 6b 0 

Wa es—Treforest Tin-plate Works— 

Coked tin, at Cardiff, 18s. at works ; 19s. 6d. in London. 

Lydney—Charcoal tin, I C .£1 3 6to 0 0 

Terne.. we 11 0tc 00 
Coke tin 1 0 6to 0 

Swansea .. o = 017 6to 018 

Gadly’s Aberdare coke 018 6to 019 

Morriston at works i. 018 Oto 018 6 

The Pearson and KNow.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 815 0 
Best and best for galvanising, 10s. per ton extra ; best best, 30s 
CrowTHER Bros. and Morcay— 
Tin Sheets—“ Lion & Crown,” Kidderminster— 

Coke, annealed. . .. Singles, ——— 114 0 

Charcoal do. ~ - od - 119 0 

Best charcoal do. 3.i,@ 

Doubles to 24 w.g-, 2s., and lattens to 26 w.g.» 
4s, per ewt. extra. 
Patent Coated Sheets— 
No.3lead.. Singles and doubles, perewt. 018 0 
B terne.. 20 os - = 140 
terne ee 2 ae 18 0 
Lattens to 26 w.g., 2s. per cwt. extra at works, 
less 2} per cent. discount. 
Wire—Rvianps Brotuers, Limited, Warrington— 

Best 7 Annealed drawn fencing wire, per ton— 
£10 4 £10 lis. £11 5s. £11 15s. £12 ls. 

Nos. 6 y 10 


Delivered free alongside ship Liverpool, 2} per cent. 
The Wurrecross Wire and Iron Co., Limited, Warrington— 
Best WY annealed drawn fence wire, per ton— 
Nos. 0 to 6 
£10 5 
w. Salvanised solid fence wire, per ton— 


7 8 9 10 
£14 15 a4 5 £16 5 £17 5 
oi 5s. per ton extra. 


Ni me to 6 
£14 5 


7 8 9 10 n 12 
£1015 £11 5 £1115 £21215 £83 5 £484 


Best best galvanised rolled telegraph win wire, in og ars, per ton— 


Nos. 0 to 6 
£16 0 


ww 
Best ‘Ww in Liverpool— 
Nos. 0 to 6, 68. 64.; 7 to 9, 6s. 94. to 12s. 6d. 


7 0 
£17 0 £17 0 Pd 15 £18 10 £9 - £20 0 
bright or annealed iron wire in 63 Ib. bundle, delivered 


Nail Rods—G.tascow, f.o.b. ° -- TWWtod O 
CLEVELAND .. eA és oe - 612 to 6 17/6 
‘oops—Perarson and KNowLes— 

Ordinary sizes and gauges, up to Sin. wide .. . 71 0 
Best, 10s.; best best, 30s. per ton extra. 
Rails—G.ascow, f.o.b. 7 0to710 

CLEVELAND .. - '« 515006 0 
Wates—Tredegar Iron Company - 5 0005 5 
f.0.b. Newport. 

At Aberdare and Merthyr , 6 0to0 0 

For colliery sidings, works .. 415 0 

Bridge rails to 30 Ib. per yard, at works .. 6 0 0 

10-ton lots, £5 7s. 6d. to £5 12s. 6d. 
Fishplates, at works, any section .. 57/6 to6 0 
Old and D H flange rails, at works . 2Wto3 5 
Railway Chairs—G.ascow, f.o.b. 315 to4 0 
Pipes—G.asoow, f.o.b. 41 to6 0 
STEEL. 

SHEFFieLD—At works— £8. d. s. d. 
Spring stee es ll 0 Oto1710 0 
Ordinary cast rods 14 0 Oto 21 0 90 
Fair average steel 24 0 Oto 32 0 0 
Sheet, crucible 20 6 Oto 60 0 0 
Sheets, Bessemer eo 26 os - 10 0 Otol 0 0 
Second-class tool. . oe os bs - 28 0 O0t0o45 0 0 
Best special steels 40 0 O0to70 0 0 
Fine rolled, for clock springs, ge -- 6 0 Oto70 0 0 
Rails— Siemens, at works .. ot -. 00 0to 000 

Bessemer, ordinary .. Hh .. 6 0 Oto 610 0 
Do. superior .. ob - 61 Oto 7 0 0 

Wates— 

Rails, f.o.b, Cardiff or Newport .. -~ 6 0 0to 6 5 0 
— ene Bessemer .. - - 62 6t0 65 0 
oo. A Sol 19 oe 

Sightly defective, Cardiff or Newport . 51 Oto 6 2 6 
Steel colliery bridge rail, works .. ° 7 0 0to 710 0 


MISCELLANEOUS METALS. 


£84 ‘£8 4. 

Conper—om bars os ee at 05 15 0 to 66 0 0 
B.S, in + os 7210 0to 7310 0 
Tough ates or bars 7010 0to 7210 0 
Tin—Straits 63 10 0 to 64 0 O 
British ingots . °° 67 10 0 to 69 0 0 
Lead—Best ane soft tg ne 19 5 0t020 5 0 
Foreign do, 18 7 6to19 5 0 
Spelter —Silesian 1815 0to 1910 0 
english .. An ss és os 0 0 0t0o19 7 6 
Quicksilver .... .. perbottle 0 0 0t0 7 5 0 
Phosphor Bronze perewt. 512 0t0 7 0 0 

COAL, COKE, OIL, &c. 

Coke— £s8.d.£s8.d.| Lancashire—Wigan pit prices— 
Cleveland, at works 0 9 9—0 11 0 Arle = 0 10 0—0 11 0 
Derbyshire... .. 0100-04 0 Pemberton 4ft. 0 80-0 86 
Tredegar .. .. 0 96-0 00 Forge coal ., 0 56-0 66 
Wales—Rhondda. 0 9 6—0 00 Bur 0 46-0 56 

best, per ton— Slac 0 30-0 40 
South Durham... 0 5 6-0 106 
Derbyshire— Oils, tun—Lard .. 49 0 0—5000 
Best, at pits .. 0 80-0110] Seal, - « 8100-0 00 
esetins 0 76-0 86 Brown... .. 29 00-3000 
0 36-0 60} Linseed ., .. 6 00-250 
South Yorkshire - Palm nut 36 10 0-0 00 
At the pits— Rangoon engine. 0 36—0 00 
Best ordinary 0 12 0—0 16 0 ry moa, English 
Converting 0 90-0110 0 00-3800 
Slack - os © 800 60 nivee 35 10 0—36 0 0 
Wales, through.. 0 59—0 60 Sperm... .. .. 75 00-7600 
Steam, less2}.. 0 59-0 73) Whale, pale . 0 00-3500 
House, at port 0 73—0 86 Brown... 30 00—8100 
Small steam .. 0 16-0 19 E.I. Fish.. .. 25 10 0—2600 
Glasgow— At pits— Petroleum, refin’d 
ne 0 70-0 80 0 0 0—0 0 9F 
Main. - 0 60-0 70 
Splint 0 66—0 0 0| Tallow, per cwt... 390 0—0 00 
Smithy 0 11 9—0 12 6| St. Petersburg, Y.C. 39 10 0—40 0 0 








PRICES CURRENT OF TIMBER. 





1 
Lead of 530 cubic feet. £ s. 





































1878. 
Per £s Per Petersburg standard. £8, £ 5. 
, ~~ab nelecnesey ay | Deats, 4c. (continued)— 
wove ececereececencosese os 31 5 
Dantsio and demei, crown, 40 5 10 | 
Best middling .........+.. 810 410 
Good do. and 2nd . - 3 0 315] 
Common middling - 210 3 0| 
Undersized - 25 2313 
8 a... - 232 ‘|. 
Stettin ..... - 21 310 
8 - 210 215) 
2 5 215) 
1% 2 5) 
Staves, per mille of pipe— 
8 0, Memel, crown . 199 0200 0 
0 0} ogy Hc 0 
8 0} ry 
6 0) ° 
° 
5 0) 
4 0) ° 
510) o 
5 0 
4 0) 5 
Pitch pine . 35 310; ° 
Do. for masts and spars -- 40 510) 5 
Elm, rock . - 4550 5 
. 610 7 0! 
- 310 410) 0 
410 510 10 
30 3” 
2130 ad a a 
. 410 5 0} v. 0 420 
. Town -@ 0 
- 8O0W 0 0506 
- 23030 0609 
-bWwn 0} 0609 
- 8090 - 010 1 6 
6 6710 Sass 
Standard— ~@ 06 
° 9 02 0 ~@3 084 
13016 0 020 
Peters! 15 01810 0 4° 
Ww: * ou 0 eos o7 
urg and white .. 9101010 Canadian .... ~@3 04 
Christiania, yellow and white 13 01410 — bird's-eye ........ -6407 
best sorts .......+.. wood, St. Domingo ...... e710 
Norway deals, other sorts er ton, £8 £4 
Battens, all sorts Satinwood, Bahama 6090 
Swedish deals, mixed | Rosewood, Rio 14 03 © 
sveevseres secese Bahia .... 12 020.0 
Inferior and 4th ... Tulip wood .. 15 020 0 
Battens 60s, less than deals err nt ge - 1 0120 
= tga Vines Bailes 8.3 8 
ah iim ii ° 
nee 90 0% 0 
lo 012 6 
5080 
- 6 020 0 
edad 
Lancewood spars, each, fresh.. 6 012 0 
Ordinary to fair .......... 3050 
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Eprrs’s Cocoa.—GRATEFUL AND Comrortinc.—‘‘ By a thorough 





knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a —_ application of the fine 
roperties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be graduall mee wie 
until strong enough to resist every tendency to disease. 
of subtle maladies are floating around us ready to attack camrien 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified ‘vith pure blood and a properly 
nourised frame.”—Civil weet Gazette, .—Sold — in a ie 
labelled—James Epps and Co., pathic Ch 
—lApvr.] 
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Empire. The ore bodies here wrought occur at depths | with the total value and the average value per ton of ore 
SILVER ae. IN NEVADA. of from 500ft. to 600ft. from the surface. The work of | raised in each mine :— 
wae exploration is carried on by a very deep vertical shaft 
VALUE OF THE PRopUCTS. sunk jointly by these companies, and destined eventually Name of mine. a a Bey | Value. 

Ix the four cory which have preceded fans wee! nay to benefit the neighbouring claims.* In the following is - a — 
cluding paper on the great silver my areateah pie presented a summary of operations of the Imperial Com- | ,.,..5,., & a | Pe ates 
Nevada, we have described the geological features of the | jany for the several years ending 31st May, 1869 : Crowd Pébit 110,762 31 79 4,598,849 
country, the methods of mining adopted, and the wonder- eae , cae Chollar Potosi 44,350 15 07 | 758012 
ful Sutro tunnel, and we have now to consider the value Cost per ton. .. Em ire Simeiien’’ 1 1,048 1s 10 Wii sit 
or the products obtained, The figures are of consider Yeor, | Ove. RO eee Millin hn repeat 58083 | 1403) | 811867 
able importance just now, as there can be no room to |__| Sicrra Nevada | 18,380 | 739, | 123,577 
doubt that but for the silver mines the present bill for Tons Dols. c. | Dols. c. | Dols. c. ters iy | 60 | |. 18 10,504 

. * : Tot 1864 640,369 43° | ; : entuck .. 11,183 8 90 141,847 
rendering silver money a legal tender in the United po acs oy 4 i shies Challenge... 380 | 488 | 11125 
States would never have been introduced. America 1866 | 36,182 1,019,275 92 | 5 10 00 Wan ro a | | 32. 028.152 
abandons paper and adopts silver, because she has plenty. a6 boy oes art, ioaae 4 Se a gee : “ty ag |, 12,028,153 

' PS 4 * : - 74 ¥ — Me, a 00 ‘ ? : 
‘1 1 — a = = i es : =< re Ln hk ns CO ee To this amount should be added the production of the 
per megs Pi mt cso cto as _ Total... 180,724 Yellow Jacket mines, estimated at 520,000 dols., and the 


1860, and has become widely known as a productive and 
successful mine. During the year ending November, 
1860, the receipts from the ore sold and worked amounted 
to 22,604 dols., increasing in the following year ending at 
the same period to 44,221 dols. In subsequent years till 
1869 we have the following statistics of preterm, and 
cost of mining the ore in each year ending the 30th of 
November :— 





Year. Ore Value. wa or ed ; 
Tons. | Dols. c. Dols. ¢,. 
1862 8,442 | 858,819 32 12 54 
1863 48,748 | 8,887,755 00 12 64 
1864 64,433 | 4,921,516 19 12 00 
1865 47,217 | 2,401,060 61 10 84 
1866 62,425 1,676,505 38 8 78 
1867 24,940 | 715,101 47 11 35 
1868 12,1538 95,284 92 10 34 
1869 15,879 253,666 03 7 2 


During the ten years ending 1869 the total receipts 
from all classes of ore worked and sold from the mine 
amounted in the aggregate to 14,875,935 dols., the calls 
on shares or assessments in the years 1861, 1867, and 
1869 amounting to 358,068 dols.; while the dividends in 
the four years ending 1866 amounted to 3,778,800 dols. 
Later on, the more recent return of production will be 
referred to of these and other mines. 

Savage Mine.—This mine adjoins the above, and 
commenced operations in the year 1860, and with like 
success. In the following statement appears the returns 
of the company’s operations for the ie years ending 
1869 on the Ist of July in each year, including the cost 
of mining and milling per ton :— 








Cost per ton. 
Year. Ore. Value. arr ne gms py rages aso; > mm 
Mining. Milling. 
| Tons, Dols. c¢. Dols. c. | Dols. c. 
1865 | 81,183 3,600,709 26 . _ 
1866 | 80,653 1,303,852 19 | 18 06 | 16 74 
1867 | 70,721 2,914,164 37 79 86} 14 08 
1868 87,342 8,506,082 97 7H,, J 13 74 
1869 69,287 1,950,550 92 8 90 12 22 
| 989,186 | 13,275,360 43 pi 





In the return for 1866 considerable explorations were 
made, and a good deal of prospecting work carried out, 
the cost of which is included in the average cost per ton 
of mining in that year. In order to make comparison in 
the various mines, it will be convenient to give, when 
possible, the calls and dividends made during the same 
periods as those to which the returns refer. Thus in the 
years 1865 and 1866 calls were made amounting to 
188,000 dols., while the dividend extending over the 
whole period was 4,208,000 dols., or £841,600 sterling. 

Hall and Norcross Mine.—This mine adjoins the 
Savage. The company commenced operations in 1861 ; 
in 1865 some valuable deposits were reached. Previous 
to this discovery the calls made by the company amounted 
to 350,000 dols. In the year 1868, the ore reserves falling 
off, additional calls became necessary. Subsequent dis- 
coveries in the following year enabled the company to 
resume the payment of dividends. In the annexed 
statement appears the returns for the four years ending 
1870 with the month of February in each year :— 














| Cost per ton. 

Year. | Ore. Value TT ty 
Mining. } Milling. 

J, 

Tons. Dols. c. Dols. e¢. | Dols. 
1867 | 29,401 1,358,084 89 9 08 14 26 
1868 | 25,432 865,925 45 = 14 23 
1869 «=| =: 16,808 395,691 77 9 02 13 11 
1870 57,980 1,232,929 O1 514 12 49 

Total .. | 123,616 3,852,631 12 WA | wi 


The dividends paid during the four years amounted to 
982,000 dols., against calls in the aggregate of 260,000 dols. 
Chollar Potosi Mine next occurs, and is the result of 
the consolidation of two or more claims, the chief of 
which were originally known as the Chollar and the 
Potosi. The encroachments upon each other’s claims at 
one time gave rise to much litigation, involving consi- 
derable expense ; in the end, however, consolidation was 
ed upon, and 
the three years ending May 31st, 1869, we have the fol- 
lowing statement :— 





| Cost, per ton. 








Year. Ore. Value. ase 2 em Hp 
Mining. Milling. 
Tons. Dols. c. Dols. c. Dols. ¢, 
1866 — 917,981 56 - ves 
1867 57,790 1,348,323 13 | 6 39 14 97 
1868 70,331 1,905,421 49 698 14 75 
1869 44,900 1,185,141 92 H 7 04 1315 
Total 173,030 5,356,868 10 | Lye 


The dividends paid during the three years amounted 
to 462,000 dols, against a like amount for calls. It may 
be observed that the above and previously referred to 
mines are in the Virginia group of mines. 

Imperial and Empire Mines.—These occur in another 
group of mines known as the Gold Hill group. Chief 
among these claims are the mines of the Tenesel and 








the present company established. For | $@ 





5,074,584 45 | 


The calls made in 1864 and 1869 amounted to 150,000 
dols., while the dividends paid during the years ending 
1869 reached a sum of 1,067,500 dols., or £213,500 
sterling. The Empire Company from the commencement 
of operations in 1863 down to December, 1869, shows the 
following results — 





Calls. 











Year, Ore Value. Dividends. 
Tons Dols. ¢. Dols. | Dols, 
1864 1,043,720 48 | 288,000 
1865 508,192 22 | 120,000 
1866 414,139 87 32,400 
1867 5,0 294,583 60 49,200 
1868 11,028 218,703 77 - 
1869 150,000 00 30,000 - 
Total .. — 2,629,329 94 30,000 489,600 





Yellow Jacket, Kentuck, and Crown Point Mines.— 
These are intimately related to each other, being connected 
together in their lower levels. The ore bodies forming a 
simple group, are being worked at about one equal depth. 
The operations in the first-named mine were greatly 
retarded in 1869 by a most disastrous fire which broke 
out in the lower levels, causing a great loss of life and 
damage to the property. The following is a statement 
of the operation of the company in the year ending July 
1st, 1868 :— 


Cost per ton. 





Year. Ore. | Value. Mining and milling. 
Tons. | Dols. c. Dols. c. 

1865 49,013 | — 1,528,790 54 23 83 

1866 55,006 | —:1,695,228 20 23 63 

1867 84,340 | 2,677,447 66 24 56 

1868 34,718 | 682,003 90 29 75 





> 
The estimated value of production previous to July 
1864, is set down at 1,500,000 dollars, while that for the 
eighteen months ending December, 1869, is estimated at 
2,500,000 dollars. The dividends for five years end- 
ing 1869 were 1,411,000 dollars, and the calls 1,350,000 
dollars. The annexed statement shows the operations 
of the Kentuck mine down to the end of October, 
1869 :—- 











Cost per ton. 
Year Ore. Value, - PLEIN ===> 
Mining. | Milling. 
Tons. Dols. c. Dols. c. Dols. c. 
1867 15,835 721,844 05 9 23 15 49 
1868 31,390 1,259,717 99 | 9 81 14 28 
1869 26,866 806,606 66 8 67 | 13 95 





The receipts for ore previous to May, 1867, was 852,803 
dollars, the dividend over the above-named period reach- 
ing 1,142,000 dollars, and calls in 1869 of 40,000 dollars. 
The Crown Point, at this period one of the most success- 
ful mines on the Comstock, gave the following returns for 
the year ending April, 1869 :— 





| | Cost per ton. 
Year. Ore Value. | ners eae OT ETS TOL OFT ee 
| Mining. | Milling. 

Tons Dols. c. Dols. c. | Dols. ec. 

1864 --— 36,572 08 — | a 

1865 3,766 134,080 92 2 | 12 13 

1866 18,259 700,565 56 S197) | 14 00 

1867 34,750 1,265,155 29 7 50 13.35 

1868 25,964 873,998 49 9 85 13 00 

1869 25,833 851,559 00 9 86 11 66 





The amount paid in dividends up to this period 
amounted to 858,000 dollars, against 305,370 dollars in 
the way of calls. 

A summary of the foregoing returns up to 1869 will 
show at a glance the value of the ore products of the 
Comstock lode, the amount of calls made, and total 
~ ios mag paid by the leading companies on the lode to 
that date :— 





Mines. 














| Value of ore. Calls. Dividends. 
Dols. c. Dols, Dols. 
eee, eu ee .. | 5,240,000 00 672,000 1,394,400 
Gould and Curry .. . | 14,875,935 24 358,068 3,778,800 
RTE . | 18,275,360 13 188,000 4,208,000 
Hall and Norcross.. .. .. | 3,852,631 12 610,000 982,000 
Chollar Potosi cs ee ee | 5,856,868 10 462,000 462,000 
Imperial .. .. .. .. .. | 5,074,584 45 150,000 1,067,500 
Empire .. .. .. | 2,629,339 94 30,000 489,600 
Yellow Jacket -. | 10,583,470 30} 1,350,000 1,740,000 
Kentuck .. .. . | 3,641,062 00 40,000 1,142,000 
Crown Point .. 3,861,931 00 305,370 858,000 
Belcher 1,570,370 00 668,720 | 421,200 
Overman .. 909,316 00 544,000 a 
Total .. 70,871,138 58 5,378,158 | 16,543,500 





Thus the total value of the ores wrought and sold by 
the above mines up to 1869 may be generally stated as 
equivalent to £14,174,227, the calls to £1,075,631, and 
the dividends to £3,308,700 sterling. In the year 1871 
four of the leading mines paid the following dividends :— 
Chollar Potosi, £330,400 ; Crown Point, £168,000 ; Hale 
and Norcross, £32,000 ; and the Yellow Jacket, £88,800. 

Advancing to the year 1872, the following shows the 
yield of the productive mines on the Comstock vein in 
that year, obtained from the assessor’s returns, together 


quantity produced from the tailings of the works where 
the ores were treated (on the basis of the assessor's 
returns for nine months), amounting to 1,021,572 dois., 
making a total yield of the Comstock Mines in the year 
1872 of 13,569,724 dols., or £2,713,945 sterling. 

A few facts regarding the Belcher mine, the first in the 
above statement, will show generally the extent and im- 
portance of the underground operations at this period. 
Of the 83,194 tons of ore wrought, 72,594 tons came from 
the 1100ft. level ; 10,000 tons came from the 1000ft. level ; 
and 600 tons came from the 1200ft. level. The extent of 
the labour performed in the extraction of the above ore 
involved the running of 2872ft. of drifts and winzes, the 
sinking of 559ft. of the incline; the re-timbering of 
257ft. of the main shaft, and the laying of 400ft. of car 
tracks. 

Without entering into minute details of receipt and 
expenditure, the following items will show the successful 
and profitable nature of the Belcher Mining Claim in the 
year 1872, paying dividends in that year to the amount of 
2,184,000 dols. The various items of expenditnre in pro- 
ducing the 83,194 tons of ore were as follows :—Labour, 
460,609 dols.; hvisting, 83,633 dols.; hardware, tools, iron, 
&c., 85,642 dols.; timber, 64,352 dols.; assays, ores, &c., 
3517 dols.; general expenses, 6284 dols.; freight and sup- 
plies, 19,124 dols.; wood and coal, 13,885 dols,; salaries 
and office expenses, 17,525 dols. Total cost, 754,571 dols. 
The ore on reduction yielded of gold and silver a total of 
1,483,753 oz., of the value of 4,794,659 dols., of which 
quantity 3,087,949 dols. represents the value of the gold, 
and 1,706,710 dols. the value of the silver. Advancing to 
the year 1877, the following statement shows the yield of 
the ore bodies of the producing mines on the Comstock 
vein, including their aggregate produce down to the 30th 
































June, 1877, in the order in which the respective dis- 
coveries were made, that of the Ophir Mine No. 1 being 
the first in the year 1859 :— 
eve | 
sFP 
ons : 
Mines. |g 2) ore. Value. Value 
= per ton. 
igs 
= | 
Tons. Dols. Dols, ec. 
Ophir,No1.. .. .. .. 1800 109,166 | 5,210,000 | 48 00 
——_ Curry. -- 1 | 1860 | 777,783 | 90,881,307 | 997 
Gold Hill.. -. 3. 5... | 1863) 1,087,412 | 26,840,762 | 25 30 
Yellow Jacket .. .. ) | 
Kentuck.. .. .. .. + | 1864! 418,051 | 13,389,068 | 32 02 
Crown Point... .. .. J | 
SRR sassy. cock 5 Oe 55,288 | 1,901,117 | 34 39 
Chollar Potosi 1. | 1865 | 553,958 | 13,985,415 | 25 39 
Overman.. .. ‘. | 1866 | 120,669 | 1,578,388 | 14 26 
Segd. Belcher .. | 1866 4,961 20 49 
Caledonia... 1. | 1866 16,613 | 12 89 
Hall and Norcross .. 1866 313,270 24 97 
Sierra Nevada a .. | 1868 111,497 $83,108 7 39 
Poi } "4 Oo ra 6 9 
pose cit .. -- -- ) | asz1 | 1,374,528 | 58,110,240 | 42 40 
Consolidated Virginia... 2 | y¢-: sak cake si s 
ot a a ie RR Rel te ed Ul ss oe india abmsneg 
Ophir, No. 2 .. . | 1874 254,000 5,548,055 | 20 70 
Justice ‘) 1874) 119,964 2,305,074 | 21 38 
Total .. 5,959,843 235,360,348 | 30 40 
The California Mine stands prominently in the above 


return, averaging 96 dols. per ton; this has been exceeded 
in the year ending December, 1876, the average being 
105 dols. per ton, the total of ore raised in this successful 
venture amounting in 1876 to 128,800 tons, of the value 
of 13,600,000 dols, the dividends paid during the year 
amounting to 8,640,000 dols., or about £1,728,000 sterling. 

The mines now known as the California are those known 
in the early history of the Comstock as the Central Cali- 
fornia, Central No. 2, and Kinney. This consolidation 
comprises 600ft. on the Comstock vein. The company 
consists of 180,000 shares, or 180 shares to the foot. 
Until quite recently, the California was considered of 
little or no importance; indeed, no work was done on the 
mines for many years. At an early period in the history 
of these mines some ore was raised from the 
Central—from the continuation of the ore deposits 
worked on the Ophir—and large bodies of quartz 
were found pets. to the 5 a levels, 428ft. 
in depth, of the California; but the ore was in 
bunches, and not very rich. Since the resumption of 
work on the Consolidated Virginia, levels have been run 
from the mine to the Ophir. An opportunity was given 
for prospecting the California Company's ground, which 
otherwise would not have been done for years to come. 
The discovery of rich ore in this mine was the result of 
the developments made in the Consolidated Virginia. The 
same body of ore extends from one mine to the other, 
and how far beyond is not yet determined. It is known 
to extend the whole length of the mine, and is from 
200ft. to 400ft. in width, and it would seem from present 
development that the “bulge,” or main body of the 
“bonanza,” lies in the California, The first discovery of 
this ore was made in the 1500ft. level, 14ft. south of the 
California line. The ore here averages 600 dols. per 


ton. In a drift on the northern line of the California, 
and about 10ft. below the 1500ft. level, the richest portion 
of the ore is found. It is said to average here 1200 
8000. dols. 





dols. per ton, selected specimens assayi 
per ton. The shares of the 


Consolidated Vir- 
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ginia and California number together 216,000; these, | the adventurers. The futwre advantage of the Sutro| of each, with his. own, hand, his pare, 
according to the market value in October, 1874, were | Tunnel to the Comstock vein is becoming more and more | address, atid, in the case of exhibitors, th 
Worth a fittle over 15,000,000 dols.; on the 21st Decem- | appreciated, and it is to be hoped that its completion | class in addition. 
| will bring to its indefatigable projector and manager the.| offices of the Commission, in the Avenue de la Bourdon- 


of the same year they had a market value of no less than 
108,000,000 dols—an example of successful mining 
seldom met with. It would have been desirable for pur- 
poses of comparison to have noted for the past two or 
three years the individual production of the several 
mines on the Comstock vein ; the information at hand, 
however, not being complete, it will serve generally the 
object in view by giving the annual value of the pre- 
cious metals obtained from the mines in the State of 
Nevada, together with that obtained from the other 
territories of the United States in each of the following 
years in dollars :— 
















State. 1876. 
Nevada... 35,452,283 49,280,764 
California .. 20,300,531 
Oregon. . 

Washington 

Idaho .. 

Montana 

Jtah 

Arizona 26,066 

Colorado .. 4,191,405 6,209,817 6,990,647 
Total | 70,139,845 | 71,965,620 76,705,418 | 86,869,475 








In the returns for Nevada it may be observed that the 
great bulk of production is derived from the ores of the 
Comstock vein. Taking, for example, the value of the 
ores produced in 1876 as above, it appears that the 
Comstock yielded no less than 37,000,000 dols., of which 


46 per cent., or 17,125,000 dols., was gold, and the | 
Of the whole product. of | 


remaining 54 per cent. silver. 
Nevada in 1876, 31 per cent. was gold, of a total value 
of 44,328,501 dols. 

Following the production in the three quarters of the 
year 1877, ending September, the total quantity of ore 
raised and sold appears to have been 416,913 tons, 
yielding a value of 46,560,200 dols., equivalent to 
£9,312,040 sterling, the average value of the ore being 
63 dols. Of this quantity the Consolidated Virginia 
Mine.gave 99,140 tons, of the value of 9,464,300 dols., 
and the California 153,361 tons, of the value of 
13,957,600 dols., these two mines alone yielding upwards 
of 60 per cent. of all the ore raised on the Comstock 
vein in the period referred to. 

In coneluding our notice it is due that our aeknow- 
ledgment should be made to the valuable reports of the 
officers of the United States Surveys by Messrs. James 
D. Hagne and Clarence King, Mr. Rossiter, W. Raymond, 
and those of the United States Commissioners of Mining 
Statisties. 

Since the foregoing was put in type, much additional 
information has come to hand bearing upon the progress 
of the silver mining industries in the United States 
during the past year; and although the returns in some 
cases are approximate, yet the data is sufficient to show 
that the increase is considerable in the year 1877 as 
compared with the previous year, amounting to nearly 
8 percent. From the annual report of the director of 
the United States Mint to the Secretary of the Treasury 
at Washington, based upon the returns of the first six 
months of the year 1877 and the average monthly pro- 
duction during the remainder of the year, as far as it 
was possible to ascertain the same, the yield of the several 
States and territories in the year 1877 appears in the 
following tabular statement, distinguishing the propor- 
tionate quantities of gold and silver in dollars :— 




















State or territory. | Gold. } Silver. Total. 
Nevada .. .. | 18,000,000 | 26,000,000 | 44,000,000 
California 15,000,000 | 1,000,000 16,000,000 
Montana .. | 3,200,000 | 750,000 3,950,000 
idaho. . | 1,500,000 | 250,000 1,750,000 
no. ss a 450,000 | 5,075,000 5,425,000 
Colorado .. . | 8,000,000 | 4,500,000 7,500,000 
Arizona .. .. } 300,000 | 500,000 $00,000 
New Mexico } 175,000 } 500,000 675,000 
Oregon .. | 1,000,000 | 100,000 1,100,000 
Washi | 300,000 50,000 350,000 
Dakota .. .. j 2,000,000 ~- 2,000,000 
Lake Superior } ~ 200,000 200,000 
Virgina .. .. | 50,000 _ 50,000 
North Carolina 100,000 | - 100,000 
Georgia — | 100,000 os 100,000 
Other sources .. ». 25,000 | 25,000 | 5,000 

Total 45,100,000 | 38,950,000 84,050,000 

\ 





The Engineering and Mining Journal of New York 
and Denver, always recording reliable information of the 
mining and metallurgical industries of the Far West, 
publish the following figures in their review of the pro- 
duction of the precious metals in the past year :—Arizona, 
1,500,000 dols.; California, 20,000,000 dols.; Colorado, 
7,500,000 dols. ; Dakota, 1,500,000 dols.; Idaho, 3,500,000 
dols.; Montaria, 5,000,000 dols.; Nevada, 50,000,000 dols.; 
New Mexico, 500,000 dols.; Oregon and Washington, 
1,000,000 dols.; Utah, 4,500,000 dols.; Wyoming, 250,000 
dols.; the aggregate totals amounting to 95,250,000 dols. 
equivalent to £19,050,000 sterling. The metals yieldec 
by the above ores are thus apportioned :—Gold, 45,300,000 
dols.; silver, 46,075,000 dig. lead, 2,900,000 dols.; and 
copper, 975,000 dols. 

An examination of these returns compares favourably 
witk those of the previous year. Of the enormous yield 
of the mining districts of the United States in 1877, 
Nevada stands foremost, its yield amounting to 50,000,000 
dols., of which 18,000,000 is distinguished as gold, 
31,000,000 as silver, and 1,000,000 as lead. 

Notwithstanding the energy displayed in the past year 
on the several bonanzas mines on the Comstock lode, 
atid tiie development of its mineral treasures, the most 
interesting feature in the year’s operations is the rapid 
progress made with the Sutro Tunnel, an accoant of 
which appeared in a previous notice, and to which atten- 
tion will be directed by-and-bye, as the work advances, 
its great object being, as previously stated, to diminish 
the cost of working by dispensing with the costly hoisting 
and pumping machinery now employed, and the utilising 
of ores yielding a lower percentage of metal, which, by 
means of the tunnel, may be operated upon with profit to 
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| 





reward he is so enrinently entitled to for his years of 
persevering industry. 


No. X. 

Ir may not be uninteresting to give here a few 
figures from the financial accounts, which are formi- 
dable documents, reducing them for convenience to 
round numbers in pounds sterling. In the first place, 
the general costs of administration, medals, fétes, &e., is 
set down at rather less than £220,000 ; the works on the 
Champ de Mars, £1,074,000, the principal items being 


£820,000 for buildings and £40,000 for steam power. | 


The total cost on the Trocadéro side is £460,000, of 
which the grand salle des fétes and galleries absorbed 
more than two-thirds, and the cascade and garden nearly 
£80,000 ; in addition we have £120,000 for the additions 
and annexes, and £40,000 for unforeseen expenses, making 
¢ total of £1,800,000, against which are receipts estimated 
at £1,354,600, made up as follows :—Entrance money, 
£560,000; subvention of the city of Paris, £240,000 ; 
other subventions, £180,000 ; sale of materials, £300,000 ; 
and sundries, nearly £80,000; leaving a deficit for the 
State to pay of £437,200, instead of £400,000, as origi- 
nally estimated. As regards the building in the 
Champ de Mars, earthwork and masonry, £120,000; 
two machine galleries or courts, each £72,000; 
iron framework of the two vestibules, respectively, 
£60,000 and £58,000; ironwork of industrial galleries, 
£207,000; ironwork of fine art galleries, £9228; roofing 


| of principal building and cost of slate and galvanised 


iron, £9200; flooring of imdustrial courts, £23,248; 
glazing, £22,156; roofing industrial courts, £46,000 ; 


| masonry of the entrance pavilions and porches of the art | 


galleries, £18,000; woodwork of roof, £2766; supplements 
to ironwork of roof, £5440; ditto to roofing, £8000; 
statues, £4040; group of children for vestibule, £400 ; 
other sculpture, £480; hire of rolling scaffold for painting 
the machine gallery, £400; ditto of candelabra and lamps, 
£1200; painting the machine courts, £1820; decoration of 
pillars of grand vestibules with enamelled faience, respec- 
tively, £1280 and £800; casts of group of children and 
escutcheons and crown, the pillars of the vestibule, and the 
domes of the corner pavilions of the front vestibule, 
£1800; zinc ornaments in repoussé for the over-doors of 
the grand vestibules and domes, £1200. Such are the 
most important items selected from the bill for the exhi- 
bition proper, the total being equal to £800,200, which is 
£32,000 odd below the original estimate. 

Next we have a small bill amounting to nearly £16,000 
for mould, sand, gravel, plantation, foundations of glass- 
houses, and other minor matters out of doors; also within 
the estimate. Then come a few special items: the 
building erected for the directors and jury, £8400; works 
on the quay, £9200; water supply, &c., £20,180; hire of 
woodwork for fine art galleries, £4200. 

We have already given the total amount of the con- 
tracts for steam power, we will now add a few of the 
principal items :—Supports for driving shafts in machine 
courts, £13,729; ballasting, &c., £4000; loan of twenty- 
nine motors with shafts, each, £80; chimney shaft and 
boiler house for the British section, and shafts for the 
United States and Sweden, £840 ; shafts for Belgium and 
Austria, £440; foundations for the supports of the 
driving shafts, £4816 ; supply of power to the Austrian 
section, £1080. 

The most important items in the contracts for the 
Trocadéro building, gardens, «&e., are as follows :— 
Foundations and basement of the grand central Salle des 
Fétes, £14,784. This represents an immense amount of 
earthwork and an enormously thick maintaining wall ; 
foundations and basements of the two wings, £25,620 ; 
the consolidation of the old quarries, which occupied a 
considerable portion of the ground, cost £23,200; the 
building of the two wings, £40,000; and that of the 
central structure, £80,000; the ironwork of the roof, 
£7000 ; glazing, £6050; roofing, £12,312; covering 
porticoes of the two wings with enamelled tiles, £3600 ; 
roof lights, £1596; Jura marble for columns anc 
steps of central portico, £1600; mosaic pavement, 
£3600 ; organ, £1800; ventilation of the great salle, 
£3000; statues and capitals of columns, £5780 ; 
lifts for the two towers, £960; the account finishing 
up with two supplementary items, one of £13,084 for 
extra work on the foundations and basements of the 
central hall, and another of £9300 for like work on the 
right wing. In this case, as in the former, the estimates 
were wonderfully near the mark, the sum of the contracts 
being nearly £50 less than the total of the estimated cost. 
The special items to be added to the above are—Supply 
and distribution of water, £20,000; the cutting on the 
quay for the omnibus and tramway traffic and bridge 
over the same, £14,436. The total here shows an excess 
of a few hundred pounds over estimates. Lastly, we 
have a few supplementary items, amongst which are— 
The building for the Algerian exhibition, £6480, and 
decoration of the same, £900 ; the building for the exhi- 
bition by the municipality of Paris, £18,600; annexes 
of the machinery courts. £12,812; arrangements for the 
agricultural show on the Quai d’Orsay, £11,200; and 
annexes on the left bank of the Seine, £10,000. Here, 
again, the estimates were slightly in excess of the 
contracts. 

An announcement by the Commissaire-General deserves 
attention. It states that cards of admission for the whole 
term of the Exhibition will be sent to the members of 
all commissions and sub-commissions, French and foreign, 
and to those employed under them, and to all exhibitors. 
Each person is requested to send two copies of his carte 
de visite, which is explained as meaning a photographic 
likeness of not more than about 11 centimetres by 6 cen- 
timetres—say, 4}in. by 24in.—and to write on the back 


functions, and 
e number of his 
The cartes are to be deposited at the 


| naye, during the month of February. In this notice 
| nothing is said about the demands of foreigners being 
| made, as in all other circumstances, through their respec- 
tive representatives. 

Spain is evidently determined to make as good a 
show at the Exhibition as possible, and her commis- 
| sioner is actively at work. Her agricultural pavilion, of 
| which we have already spoken, is now practically 
| finished, and Senor de Santos has been felicitated on all 
sides, both as regards the plan and decoration of the 
| building. The architectural fagade in the Champ 
|de Mars is also nearly completed. In one of the 
}rooms in this building is to be shown a collection 
of the paintings of the late talented artist Fortuny, 
consisting of thirty or forty oil paintings and a 
number of water-colour drawings. In another part 
| will be a collection of all the works published in 
| Spain since the period of the last Paris Exhibition, in 
| emulation of the French Minister of Public Instruction, 
who invited all the members of the University of Paris 
to contribute their productions since the same date. 
With the books will be a collection of the popes 
|and statistical productions of Spain. General [banez, 
| who is President of the International Committee for 
geographical works and weights and measures, is 
Director of the Geographical Institute of Spain, in 
which position he is the successor of Senor de 
Santos. This last-named collection will, therefore, be 
made with all possible care; it will include all 
the works of the Institute, astronomic, geodesic, geo- 
| graphic, and those connected with the Cadastre, or 
| land survey of the country. Instruments of precision 
will form an interesting section, in which will be found 
amongst many others, the cosmoscope, a very curious 
instrument invented by Senor Arce; Losada’s chrono- 
meters; printing type and material of all kinds; 
| edu vational apparatus and appliances, especially for 
superior scientific and professional teachihg, material 
of the library, the atelier, &c., and a fine collection of music 
and some instruments. Amongst other contributions 
will be found examples of the furniture of the famous 
maker, Zulonga; a fine show of gold and silver work by 
Isaura, of Barcelona; while Sert and Sold, who obtained 
the grand prize of honour at Vienna, will fill a space more 
than 45ft. long with their beautiful furniture stuffs, The 
| list contains many contributions of ceramic ware, glass, 
| and decorative art-manufactures. 
We have spoken of the railway laid down for the 
| special use of the exhibition, and we may here add that 
| by means of that and the Chemin de Fer de Ceinture, all 
| the lines in France are brought into direct communica- 
tion with the Champ de Mars. 

Amongst the buildings erected, or being erected, in the 
grounds on the French side, is an immense shed to receive 
the productions of Creusot; one erected by the Minister 
of Public Works, and another by the Paris Gas Com- 
pany; a glass manufactory, and chocolate works, two or 
more restaurants, and economic dining-rooms by Duval 
and Co. 

There is no doubt that during the painful period 
through which France recently passed many intending 
exhibitors hesitated, and the committees entrusted with 
the planning and contracting for the fittings, the costs of 
which are divided pro rata amongst all the exhibitors in 
each group, found themselves in a difficulty ; but all this 
was soon remedied when matters took a fortunate turn. 
There has, however, never been any coolness as regards 
the Exhibition itself, and the demands for space have 
been unprecedentedly large. The French machinery 
court presented about fourteen thousand square metres 
of available space, and the demands amounted to one 
hundred and forty-eight thousand metres! The conse- 
quence was the erection of the various annexes of which 
we have spoken. The actual space filled with French 
machinery will be about thirty-four thousand square 
metres, which was the minimum to which the commis- 
sioners found they could reduce the enormous demands, 
It was not the same, however, in all the groups. In that 
of agriculture, for instance, when the costs of installa- 
tion were demanded, many intending exhibitors with- 
drew entirely, or got admission into the collective exhi- 
bitions of their locality. This arose from the fact that 
in France purely agricultural shows are free of all charges, 
Apropos to this subject, a few facts from a statistical 
review of the agricultural wealth of France, published by 
the Minister, will not be out of place. The Minister 
deplores the notable inferiority of France with respect to 
domestic animals ; thus, while she has only 47'3 sheep 
and 22°1 horned cattle, Great Britain has 125 sheep and 
Ireland nearly 50 horned cattle per square kilometre. It 
is much the same in the case of horses. 

The special exhibition of the commercial ports of 
France, with their means of communication with the 
interior, their connection with other countries, their 
imports, exports, and materiel of all kinds, is progressing, 
The commission charged with its pene ae allotted 
the space between the various ports, and the chambers of 
commerce, are busy collecting and classifying the objects 
for Exhibition, and preparing the statistical and technical 
documents which are to accompany them. 


On page 94 we give a sectional elevation of the roof 
over the interior galleries, which form a very large pro- 


portion of the whole of the exhibition building. In the 
illustration the numbers accompanying the details will be 
found to correspond with the numbers placed near or 
upon thé same parts on the small scale m the sectional 
eteviition, as for instance, the cast iron strut is marked 3 
in both places. With reference to No. 5 in the details, 
showing the verticals supporting the louvres, the vertical 
on the right is shown as fastened to a purlin, while that on 
the left is shown upon the rafter as in the general view 
The illustrations are self-explanatory of the remainder o 
the information they convey. 
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RAILWAY MATTERS. 


AccorDING to an American paper, 2200 miles of railroad were 
made in the United States in 1877. 


Tue report of the Birmingham Tramways and Omnibus Com- 
pany, Limited, recommend a dividend at the rate of 10 per cent. 
per annum, The year’s receipts have been £27,643, and the 
expenditure, £22,808, 

Tue Americans are beginning to express themselves strongly 
against the curious custom on most of their railways, of granting 
tickets at half fares to preachers. They do not think that the 
fact that a custom has existed for years proves that it should 
always exist, 

Messrs. Bowvokow, VavuGHAN, AND Company, Limrren, 
Middlesbrough, iron and steel manufacturers. and colliery and 
mine owners, are among the largest trading companies of Great 
Britain. They have a subscribed capital of £3,650,000, employ 
12,000 operatives, and pay upwards of £1,000,000 a year in wages. 

WE understand that the whole of the blue bricks required by 
the Great Northern Railway Company for the next twelve 
months will be supplied by Mr. Joseph Hamblet from his works 
at West Rienwi. The excellent quality of the bricks from 
these works was remarked by us some time since. 

‘THE operatives employed in the locomotive and carriage depart- 
ments of the Great Western Railway Company at Wolver- 
hampton and Worcester are now leaving off work for the week on 
Friday evening, and-do not resume till nine on Monday morning. 
This is a reduction of 74 hours per week. A similar arangement 
exists at Swindon. 


PULLMAN cars are now running through Philadelphia from 
Boston to Savannah, Georgia, with the same conductor, the 
whole distance of 1133 miles, passing through eleven States and 
the district of Columbia, over the lines of fourteen corporations. 
A stop is made in Washingten sufficiently long to allow those 
who wish to see much of the national capital. 


A NEW and commodious station has been opened at Earl’s 
Court, on the Metropolitan District Railway. ‘lhe original and 
temporary station was burned down about two years since, but 
the new building, from the designs of Mr. J. Wolfe Barry, forms 
one of largest stations on the line, and the arrangements 
generally are specially those of convenience for the large numbers 
now using the station. 


Wut a Chicago and North-western box car was being loaded 
with nitro-glycerine at the Jackson mine, near Neguanee, Mich., 
on the 2nd inst., the mass exploded,.instantly killing seven men 
and demolishing the car. The locomotive was lifted into the air, 
thrown 50ft. and landed in pieces. And yet railway companies 
are called illiberal, and said to stand in the way of trade, because 
they will not carry nitro-glycerine. 

A yew Pacific railroad bill will be presented as soon as Congress 
reassemtbles. The eastern terminus is to be at Memphis. ‘The 
proposed road will pass Lake City to Jefferson, Texas, thence by 
the International and Great Northern Railroad to San Antonia, 
thence in a north-westerly direction to El Paso Del Norte, te 
connect with any road or roads to the Pacific Ocean now or here- 
after to be built. The projectors of the road “ask for thirteen 
million dollars in all, to be refunded to the Government as 
rapidly as the money may be earned by the transportation of 
mails and Government supplies. 


HerrScuerr er, in Oryanfiir die Fortschrittedes Bisenbahnwesens, 
1877, Heft v., discusses the influence of speed on the number of 
railroad accidents. Although he.finds four times as many acci- 
dents on freight trains as on express trains, and twice as many as 
on ordinary passenger trains, the slowest trains are not the most 
dangerous. After making allowance for the distance travelled, 
the principal kinds of accidents, and other considerations which 
are requisite for a true basis of comparison, he arrives at the 
conclusion that the danger of bodily accident increases as the 
square of the speed; and the danger of injury to the track or 
rolling stock, as the cube of the speed. 


THE Annales des Ponts et Chaussées, for August and September, 
1877, contain two valuable articles on the ‘‘ Block System” of 
running trains. From the second article we extract the following 
statistics :—The average loss of life in France, in travelling by 
diligence, was lin 355,000 ; on ae 1835 to 1855, Lin 
2,000,000 ; from 1855 to. 1875, 1 in 6,000,000 ; from 1872 to 1875, 
1 in 45,000,000. A pew travelling constantly by railroad, for 
ten hours a day, at the rate of 50 kilometres noon ns estimating a 
mean jetriiey at 30 kilometres, would have had the following 
changeer@f being killed by a railroad accident :—1835 to 1855, 1 
chance in 321 years ; 1855 to,.1875, 1 chance in 1014 years ; 1872 
to 1875, 1 chance in 7459 years 


THE Railway Age has compiled a statement of the foreclosures 
of railroads in the United States during 1877. There were fifty- 
four roads sold under foreclosure during the year, whose mileage 
aggrega’ 3875 miles, and whose bonds and debt were 
119,938,700 dols., and share capital 79,045,700 dols. Foreclosure 
proceedings were commenced during the year against forty-four 
roads, with a mileage of 5409 miles, 164,573,890 dols. bonds and 
debt, and 156,109,040 dols. of share capital. In addition to this 
there were sixteen roads ordered to be sold by the courts, but 
which have not yet been so disposed of. ese 8 have a 
mileage of 2388 miles, 121,830,400 dols. bonds and debt, and 
126,921,900 dols. of share capital. This shows a remarkable 
liquidation Among the railroads of the country. 


THE cost of carrying out the original plan of the new line which 
is to conneétthe railways of Germany with those of Italy by way 
of St. Gothard would, according to a paper just issued from the 
German: Chancellory, athount to 289 million francs, being 102 
million francs in excess ofthe: original estimate. The original 
scheme, which included several tredell lines, has accordingly 
been ¢ut down to such an extent that the first estimate will only 
be excéeded by 40 million francs. Of this sum the Governments 
of Germany, Italy, and Switzerland have agreed to provide 28 
millions—-Germany and Italy each ‘subscribing 10 millions, and 
Switzerland 8 milhions—on, condition that the St. Gothard Rail- 
way Company provides the remainder, or 12 million francs. The 
subvention ,which the three Governments had agreed to give on 
the original estimates was altogether 85 million francs, and will, 
therefore, be increased to 113 million francs, while the capital the 
company will have to raise will be 114 million francs. These 
final estimates now only await the approval of the German 
Federal Council, which, says Herepath, it is confidently expected 
they will shortly receive. 


AN extraordinary accident happened, a few days since, in the 
Rue d’Avon, Paris, a, street bordering on the fortifications, and 
formerly known as the Grand Rue de Montreuil. ‘This street 
runs across the Chemin de Fer de Ceinture, the circular railway 
round Paris, The passage across the railway is protected by 
gates, which the tram-car on approaching, found closed. A goods 
train was passing along from Vincennes to Courcelles. It was 
very long, and took up some time in passing. The signalman 
opened the gate as soon as the last wagon appeared, and the 
tram-car began to cross the line. But the goods train had masked 
another coming up in the contrary direction., This train dashed 
into the tram-car which was standing on the line waiting for the 
opening of the further gate, smashing it almost to atoms. The 
horses ofthe trami-car were not touched, the shock having 
broken their traces, releiged them. An outside passenger was 
pitched off the roof of the ear and decapitated. The driver of 
the tram-car was also killed on the spot, his head being smashed 
to pulp, and the signalman had both his thighs smashed. 
the accident cm yr a few hours later, when the tram-cars are 
usually crowded with workpeople, the catastrophe would have 
been far more terrible. 





NOTES AND MEMORANDA. 


At a late meeting of the American Meteorological Society 
Professor J. E. Hilgard, of Washington, in .an address on the 
‘* Progress of the Metric System,” stated that the United States 
had not yet been formally constituted a member of the Inter- 
national Bureau of Weights and Measures. The preliminary 
steps had been taken tyward this end, and.the matter. now 
rested at the disposal of the Senate Committee on Foreign 
Relations. 

Mr. T. GreGory, who has just returned from Peru, where he 
was in charge of the railroad foundries established by the late 
Henry Meiggs,informs us, says the Railroud Gazette, that in 
November last he erected and worked an ironfoundry at the 
Cerro dé Paseo silver mines, 14,200ft. above the level of the sea, 
and he béligyves it to be the highest point at which iron has ever been 
melted. All the materials for the foundry had to be transported 
on mules from*thesterminus of the railroad from Callao, The 
cupola was 20im, diameter inside; the fuel used was anthracite 
coal.from Pennysylvania, and the moulding sand came from 
Albany, N.Y. At that. height above the sea the barometric 
pressure is only 17°08in., and to supply the blast a No. 5 Sturte- 
vant blower was used, running 2160 revolutions, ‘The object was 
to prove that iron could be melted there without difficulty, as it 
is intended to build improved machinery for working the Cerro 
de Pasco ores, and it is not possible to transport heavy castings 
over the mountains. A number of successful casts were made. 

MINERAL oil does not not seem likely to decrease in quantity in 
America at present. Oil springs of the most productive character 
have beenfound thickly scattered for a hundred miles along the direct 
line, which runs in the direction of north-east to south-south-west, 
into the oil belt of West Virginia and Pennsylvania. A number of 
largely producing wells have, says.the Titusville Herald, also 
been sunk on this territory, one of them, the English well, 
producing 1200 barrels a day when first struck, and after it was 
tubed and pumped, yielding nearly 200 barrels a day for a long 
time. At Bren lin’s Creek, in Fentress County, oil flows out of 
the bed of the river, immediately under a bluff, 300ft. high. By 
riding a horse in the stream, about a mile above the mouth of 
Obey’s River, where Franklin creek empties into it, oil will come 
to the surface, and pebbles at the bottom of the stream look as 
though they had been immersed in petroleum. All along the 
western edge of Fentress County, oil springs in any quantity may 
be found. ‘There is a group of such springs near the mouth of 
Poplar Grove creek, and several on East Fork. 

In the basaltic zone which reaches’ from the foot of Mount 
Etna in a south-south-easterly direction, near the village of 
Paterno, there is, says Nature, a pre-historic doloritic lava con- 
taining olivine, which surrounds the clay deposits of a mud 
voleano, and which has been examined by Sig. Orazio Silvestri. 
Under the microscope the lava shows an augitic principal mass 
with a quantity of olivine and many white transparent crystals 
of labradorite. The lava contains numerous round or irregular 
cavities which are coated with arragonite and which are filled 
with mineral oil. This oil, of which there is about 1 per cent. by 
weight in the whole mass, was taken from one of the cavities at 
24deg. Cent. At about 17 deg. Cent. it begins to solidify, and is 
of a yellowish-green tint. by transmitted light, while by reflected 
light it is opalescent and light green. Chemical analysis of the 
liquid proved it to contain :—Liquid_ hydrocarbons (boiling point 
79°28 deg.), 17°97 per cent.; hydroearbons solidifying under 0 deg. 
(b. p. 280 deg. — 400 deg.), 31°95 per cent. ; paraffine, melting point 
52—57 deg., 42°79 per cent.; asphalte (leaving 12 per cent. of 
ashes), 2°90 per cent.; sulphur, 4°32 per cent.; total, 99°93 per cent. 


Apropos of the remarkable relation established by Dr. Kerr, 
between light and electricity, an interesting experiment has been 
made by Mr. J. Mackenzie, in Berlin, at the instance of Prof. 
Helmholtz (Pogg. Ann., No. 11). A glass plate, 161mm. long, 
12mm. thick, and with tinfoil on its opposite sides, from which 
proceeded copper wires to a Ruhmkorff coil (with six Bunsen 
elements), or a Holtz machine, and to earth, was supported and 
covered with larger glass plates, and placed between two Nicols, 
as in Dr. Kerr’s experiment, the light-source being a lamp. The 
electric action gave no perceptible increase of brightness, nor was 
any such obtained when polarised sunlight was used to give 
greater sensibility, and a leaf of mica thick enough to give the 
violet. colour was interposed between the glass plate and the 
analyser. Experiments with oil of turpentine likewise gave 
negative results. It is therefore concluded that the phenomenon 
observed by Dr. Kerr is not produced by electric tension itself, 
but possibly in a secondary manner, through the heating thus 
caused. -Confirmation of this is found in the fact that in Dr. 
Kerr’s experiments it was only after about thirty seconds from 
closure of the circuit that the action reached its maximum ; it 
also, says Nature, disappeared slowly. 


THE properties of zinc as a preventive of incrustations in 
steam boilers were noticed as early as 1861 at Havre, and have 
during the past few years been largely tested. When zinc is put 
into a boiler supplied with water which deposits thick crusts, it 
will be found that the scale does not adhere to the iron, but 
comes off without difficulty, leaving the iron bright and clean. 
In performing this function the zinc is converted into a white 
mass, recognisable at a glance as oxide of zinc, which is often 
found to. have retained the lamellar structure of the metal. 

metimes a core of metallic zine remains in the centre. It is 
evident that a slow oxidation of the zinc takes place. A sample 
taken from the boilers of amine near the Loire gave the following 
results, as reported by M. Lesueur to the Academy of 
Sciences: Water, 1°60; oxide of zinc, 87°30; oxide of iron and 
alumina, 3°80 ; carbonate of lime, 6°20; carbonate of magnesia, 
‘50; sand and clay, 1°60. A trace of zinc was found in the 
water itself, and but little in the scale, as the following analysis 
made of material taken from a boiler at Raynaly, Angers, will 
show :—Carbonate of lime, 75°60; carbonate of magnesia, 3°00; 
sulphate of lime, 9°35; oxide of iron and zinc, 4°20; chorides, 
‘40 ; sand and clay, 8°40. 


IN a paper in the Bulletin of the Belgian Academy of Sciences 
(Nos. 9 and 10), Prof. Van der Mensbrugghe discusses the causes 
of the seemingly spontaneous movements of bubbles of air in 
levels and of vaporous bubbles in the microscopical cavities of 
minerals, these researches being part of those into the tension of 
surfaces of liquids. Prof. Mensbrugghe explains these move- 
ments, as Mr. Hartley also does, by changes of tension in the 
surfaces of liquids produced by changes of temperature ; when the 
temperature of the liquid at one end of the bulb becomes, for 
some reason, higher or lower than at the other end, however 
small the difference, the tension of the surface decreases at the 
warmer end, and the bubble moves towards it. But, a thin film 
of water remaining on the glass, the surface of the liquid is 
enlarged at the warmer end, and diminished at the opposite end, 
and this, says Nature, according to experiments of the author, 
lowers the temperature and increases the tension at that end ; so 
that if the temperature now ceases to rise, the motion of the 
bubble is not only stopped, but the bubble also returns back- 
wards. Thus each displacement of the bubble immediately gives 
rise to such forces as tend to produce a motion in an opposite 
direction ; and the variations of tension produce the more obvious 
motions the smaller the masses of liquid in which the bubble is 
swimming. same explanation may be applied also to the 
movements of bubbles in microscopical cavities of minerals filled 
with liquids. In that case, the bubble being produced by the 
vapours of the liquid, its movements are yet more rapid, as every 
change of temperature is followed - further evaporation of the 
liquid, or by condensation, both which alter the dimensions of 
the surfaces of the liquid and their tension. The author supposes 
als@ that the Brownian motions of powders suspended in liquids 
may be explained in the same way, and that those powders which 
absorb most gas will best display this kind of motion. 





MISCELLANEA. 


Tue first Howard quinquennial prize, being that for the year 
1877, has just-been awarded by the Institution of Civil Engineers 
to Mr. Henry Bessemer, member, as—in terms of the bequest— 
the inventor-of a new and valuable process relating to the uses 
and properties of iron. 

ARRANGEMENTS are being made for holding an International 
Exhibition at Sydney in 1879, under the auspices of the . 
cultural Society of New South Wales, It is anticipated that 
many of the articles shown at the coming Paris Exhibition will 
be trans-shipped to Sydney. 

AN English co-operative company has purchased the Oakdale 
Furnace, at Roane, Tenn., U.S., together with 30,000 acres of land, 
on which it is proposed to locate large'eolonies, both from England 
and the North-eastern States, to carry on mining, manufacturing, 
and farming operations. So says an exchange, 

A NEW oil pipe, known as the seaboard pipe line, will probably 
soon be laid from Butler County, Pa., to Baltimore, a distance of 
230 miles. ‘The transporting capacity will be 6000 barrels of oil 
per day, andthe flow will be incessant. It is expected to bring 
into Baltimore annually about two million barrels of crude oil, 
about equal to the quantity now carried there by two railroads. 

THE fourth annual general meeting of the shareholders of the 
Phosphor Bronze Company, was held on Wednesday at 139, 
Cannon-street ; Mr. James Rock in the chair. ‘The Secretary 
read the notice convening the meeting, and the report of the 
directors, with the balance-sheet and revenue accounts, were 
taken as read and adopted. The dividend declared being 10 per 
cent. per annum. 

‘THE recent armour-plate experiments at Portsmouth not having 
led to a satisfactory determination whether steel is superior to 
iron for the coating of ships of war, a further series is in con- 
templation by the Admiralty, and already two plates have been 
received at Portmouth from Messrs. Brown, of Sheffield. That 
firm will also send an additional plate, and three plates are like- 
wise being manufactured b essrs. Cammell, of the Cyclops 
Works, for the purposes of the experiments. 


ANOTHER buried city has been accidentally discovered in the 
neighbourhood of Mount Gargano, near Manfredonia. There 
were found an ancient temple of Diana, a magnificent portico 
about 20 metres long, with an underground necropolis of great 
extent. A large number of important inscriptions has been for- 
warded to, and exhibited by, the National Museum of Naples. 
The discovered city is the ancient Sipuntum, near Arpinum, men- 
tioned by Strabo and Titus Livius. The houses are nearly 20ft. 
beneath the cultivated soil. This town was engulfed in conse- 
quence of a terrible earthquake. The Italian. Government has 
ordered researches to be made on a large scale. 

A CORRESPONDENT writing from Jackson, U.S., says:—‘* Wehave 
just completed a line eleven miles long, from this place to Cape 
Girardeau, through a hilly, heavily timbered country, and are 
using the Bell telephone. At Cape Girardeau our wire passes in 
on the north side of a window and the wire of the Western Union 
Telegraph Company passes through the window on the south side, 
and that is as near as they come together any place on the line. 
If we listen in the telephone at Jackson we can hear every click 

e by the Western Union instrument, which is in the same 
room with the telephone, but in no way connected by wires. The 
telegraph instrument is secured toa small table and the telephone 
is fastened on a railing 2ft. distant.” 

THE most industrious and profitable manufacturing locality in 
the world—in proportion to its size—is, according to the Chicago 
Journal of Commerce, the platform over St.. Anthony’s Falls, at 
Minneapolis, Minn. ‘‘It has sixteen flour mills, one woollen 
mill, one ironworks, one cotton mill, one railroad machine shop, 
two planing mills, one sash and door factory, one paper mill, one 
grain elevator with capacity for 300,000 bushels; two machine 
shops, one mill furnishing shop, one carding mill, eight sawmills, 
having a capacity for sawing 1,000,000ft. of lumber per day, and 
the city waterworks, together with the numerous offices and 
other buildings appertaining directly and indirectly to these 
various institutions.” 

On Saturday last Messrs. Raylton, Dixon, and Co. launched 
from the Cleveland Dockyard, Middlesbrough-on-Tees, the steam- 
ship Precursor, being the first of three vessels they are construct- 
ing for the Great Grimsby Ice Company, and intended for the 
purpose of carrying ice out to the fleet of fishing smacks, and 
collecting the fish from them, thus saving the delay and loss 
arising from the present system of doing this work by sailing 
vessels. As the fishing fleet of Grimsby amounts to nearly 700 
smacks, varying in size up to 80 tons each, some idea may be 
formed of the magnitude and importance of this trade, for the 
working of which, on the new system, a large number of these 
steamers will doubtless be uired. These vessels are 130ft. 
long, 21ft. beam, and 10ft. Gin. depth of hold, fitted with engines 
of 50-horse power nominal, and are remarkably handsome models, 
built. more with a view to speed and sea-going qualities than 
carrying capacity. Messrs. Raylton, Dixon, and Co. have at 
present ten steamers in course of construction, five of which are 
of very large size, being over 300ft..in length, and with engines 
of 220-horse power nominal. 

A NEW suspension bridge-in’ Minneapolis was completed in 
1877, the span of which is 675ft.; the towers, are 111 ft. high ; 
roadway, 20ft. wide ; foot-walks, each 6ft. wide ; platform, 40ft. 
above ordinary stage of water. The cables for the main bridge 
are 94in. in diameter, those for the foot-walks 4in. in diameter. 
The strength of the cables is 10,996,000 Ib.; strength of floor stays, 
440,000 lb. The anchdrage extends through limestone rock 10ft. 
thick. An additional protection is made by heavy masonry around 
each of the four anchors. Cost of the bridge and approaches, 
about 200,000 dols. ‘The Scientific American also speaks thus of the 
town :—Minneapolis was surveyed in 1854; population in 1870, 
18,000 ; in 1877, 40,000. Capacity of water power, 124,000-horse 
yower. There are twenty-one flouring mills in the city, manu- 
eotariné 1,306,000 barrels of flour annually. There are twenty 
t. of lumber annually. The 
industries of the city are numerous. Among the many are 
shingle and lath mills, machine shops, foundries, car shops, 
woollen mills, paper mills, oil mills, plough, harvester, and agri- 
cultural works, planing mills, barrel factories, &c. &c. Annual 
product of manufactories, about 17,000,000dols. The city 
contains fifty-two churches, ten large public school buildings, 
State University,.and numerous seminaries and private schools. 

SpEAKtnG of the great fires of the world, the Scientific American 

ives the following as to those of America,:—The city of New 

York has suffered by at least three great fires. One, in 1835, 
destroyed 600 warehouses, which, together with contents, were 
worth 29,000,000 dols. ; another, in 1839, destroyed property to 
the amount of 10,000,000 dols. ; and a third, in 1845, destroyed 
300.stores and dwellings, valued at 6,000,000 dols. Charleston, 
in 1838, suffered by a fire which destroyed 1158 buildings, 
covering 145 acres; Pittsburgh, in 1845, lost by fire 1000 
buildings, valued at 6,000,000 cols. ; Albany, N.¥:, some years 
since lost in steamboats and buildings, 3,000,000 dols.; St. 
Louis, in 1849, lost 3,000,000 dols. in steamboats and buildings : 
Philadelphia, in 1858, lost 300 houses. In 1845 two-thirds of the 
city of Quebec, comprising 2800 houses, were swept away by 
fire. The city of St. John’s, Newfoundland, repeatedly damaged 
by fire, was nearly all destroyed in 1846, when 6000 people were 
rendered homeless. Troy suffered severely in 1862, Portland, 
in 1866, lost 9,000,000 dols., including the loss of 1600 buildings. 
Chicago, in 1871, and Boston, in 1872, were devastated to the 
extent of more than 200,000. 


000,000 dols., and quite recently a 
devastating fire has almost; entirely destroyed the city of St. 


sawmills, producing 200,000,000f 


John, N.B. But.these marked fires do not alone measure the 
work of destruction ; much is due to the smaller fires, which 
make up by their frequency what they lack in proportions. 
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SUGAR CANE MILL FOR MESSRS. POLLEDO, RIONDA, AND CO, 


MATANZAS. 


THE@FARREL FOUNDRY AND MACHINE COMPANY, ANSONIA, CONN., U.S.A., ENGINEERS. 











Tue sugar cane mill which we illustrate above is the largest | 
which has yet been made in the United States. It is driven 
by a Corliss beam engine, with a cylinder 30in. diameter, 
and 5ft. stroke. ‘The cane mill rollers are 44in. diameter and 
Win. long on the face. The casting for the entire mill weighed 
over 300 tons. There is some reason to believe that America 
will soon compete largely with our own engineers in this 
class of machinery. This is by no means the first piece of 
machinery of the kind made by the Farrel Foundry and Ma- 
chine Company. 











ANALYSIS OF GASES ESCAPING FROM CHIM- 
NEYS, WITH A DESCRIPTION OF THE APPA- 
RATUS USED FOR THIS PURPOSE, AND 
RESULTS OBTAINED FROM PRACTICAL EX- 
PERIENCE. 

By Professor ScHWACKHOEFER. 

At the meeting of the Institute of Mechanical Engineers in 
Vienna, on the 24th of October, 1877, the following paper was | 
read by Professor Schwackhoefer on a subject about which very | 
little is practically known in this country. 

«In estimating the value of furnaces, we must begin by ascer- 
taining that of the fuel to be used. Unfortunately in practice 
this is seldom the case ; generally the area of the heating surface 
is determined to accord with the working power of the engine, 
and no allowance made for the quality of the fuel and the require- | 
ments of the grate for consuming it, whereas the influence of | 
combustion on the pasting surface depends no less on the quality 
and description of the fuel itself than on a suitable area of | 
chimney and arrangement of flues. | 

In the first place, then, the arrangement of the several propor- 
tions of a boiler must depend on the units of heat contained in 
the fuel. Secondly, on a proper knowledge of the constituent 
ingredients of the products of combustion as they leave the 
chimney. To ascertain the value of any fuel, it must be analysed 
in its natural state to determine the amount of its more important 
heat-giving constituents, viz., carbon and free hydrogen—as well as 
its lesser ones—oxygen, combined hydrogen, hygroscopic water, 
nitrogen, and the silicates of which the ash is composed. The 
process of combustion is as follows :— 


® 6 parts by weight of C. + 16 0. = 22.C0® 
je ” c 





e 80 =14.CO0 


The process (a) is the most perfect form of combustion, because 
C. has reached its highest stage of oxidation, i.e,, cannot be 
further consumed. ‘The process (b) is an imperfect form of com- 
bustion, because the carbonic oxide C.O can be further consumed. 
Exact and exhaustive trials show, that by the 


Combustion of 1 kilog. of carbon C. to CO2.. 8,080 units of heat produced 
1 C. toCO .. 2,400 


H. to HO. .34,462 « 
HO. tosteam 637 


1 
” 1 
Free hydrogen is the only form of H in fuel that has an 
influence on combustion, while the oxygen, combined wii 
hydrogen, forms the chemically combined water. This last, 
instead of promoting, rather diminishes the effect of combustion 
by withdrawing the 687 units of heat required to hg a it. 
—. for instance, 100 kilogs. of coal giving the following 
analysis :— 


” ” ” 





Kilogs. 

Curbon TI he le 1560 
| Water chemically combined 13°03 } 
Water hygroscopic... .. .. 3°95 | 
Ash .. 4°52 | 

100°00 


This will represent an entire heating effect of 715,801 units of 
heat as follows :— 


Units of heat. 
75 kilogs. of coal converted into carbonicacidgive 75 X 8;080= 606,000 
3°5 kilogs. H. converted into H.O. give .. .. 3°5 X 34,462= 120,617 





726,617 
= 10,8léon 


Together .. BORE IG Sed! Os 
Less eee ae «. (18°08 + 3°95) X 637 


a kilogs. coal gives. . 


From which, by 
combustion :— 
75°9.C. +- 200.0275, CO2, because C: O= 6:16:: 75: 2.*. =200 kil. oxy. 
3, H 28.0=31°5 HO, H: Ox 1: 8:: 8% :2.".2 F 
QO: N=28:77:: 228: x". x= 763° nit. 
Or 228, O. + 763, N = 991'3 = the theoretical quantity of air 
required ; or, taken altogether— 

275°0 kilogs. CO? 

16-98 HO (Hygrose. and ch ib, Water) 

16° . and chem, com ‘at 

763°3 N 


715,801 or 
Sh We tat) teed ibe, 1% 7,158 
calculation, we obtain the following products of 


” 


” 
” 
» 





We obtain,. 10386°78 of chimney gas. 


” 














If it be known howffmany units of heatJare required to raise | 
this gas 1 deg. Cels., that is, if the specific heat of the gas be 
known, the initial temperature can easily be calculated. The | 
specific heat of the totaljis obtained by adding together the | 
specific heats of the several gases which form the whole. 


The specific heat of Coz = 0216 
” ” Steam = 0°475 

” 9 Nitrogen = 0°244 
Air = 0°237 


” ” 


There are, therefore, necessary to raise 


27°00 kilogs. CO2 1 deg. Cels, 275°00 X 0°216 = 59 units of heat. 

hn i » Steam ldeg.Cels. 4848 xX 0475= 23 4 4, 

763°30 ” Nitrogen 1 deg. Cels. 763°30 % 0°244 = 186 " PP 
Ors. ° - «- 268 

Hence aa = 2670 deg. Cels. = the initial temperature if 


there be no excess of air in the furnace. As the following analysis 
of the escaping gases will, however, show, it is impossible to 
produce perfect combustion without an excess of air. 

To illustrate the effect of the admission of air on the initial | 
temperature, the same data will suffice, under the assumption of | 
double the theoretical quantity. We must add to the above 
mixture of gases in the chimney 991°3 kilogs. of air, which 


APPARATUS FOR ANALYSING 


uire 991°3 x 0°237 = 234 units of heat to raise the temperature ; is shown it does, by admixture of air, whether by repo 
1 deg. Cels., that is, altogether, 268 + 234 = 502 units of heat, a dampers too wide open, b e 
| an 


from which we obtain an initial temperature of eet = 1425 
deg. Cels. It is evident, then, that the admission of air is of the | 

test importance for the initial temperature ; in other words, | 
or perfect combustion. It has hitherto been assumed, in the | 
absence of sufficient analysis of the ae ases, that double | 
the theoretical quantity of air was requi' ‘or complete com- | 
bustion. The analyses, however, of results obtained from prac- 
tice show that this assumption is not borne out by facts. An 
imperfect combustion results as much from an excess as from a 
deficiency of air. The products of combustion, under the suppo- 
sition that half C is converted into CO, and the other half into 
CO, taking 1 kilog. of coal as a basis, are— 


0°375 kilogs. C +- 16/6 : 6°375.0. = 1°375.CO.2 
0°375 oni) a 8/6 : 0°875.0. = 0°875.CO. 
0°085 » H+ : 0°085 O. = 0°315 EO. 

The amount of O consumed = 1°78 kilogs., the eameecniine 
amount of nitrogen will be (23:77 = 1°78a). « = 5°959 N., that 
is, 1°78 + 5°959 = 7°739 kilogs. air. use the theoretical 

of air for this coal, as above, amounts to 9°913 kilogs. 
for 1 kilog of fuel, there will remain 9°913 — 7°739 = 2°174 kilogs. 











air unconsumed, In ‘calculating the units of heat of these pro- 
ducts of combustion, we find, to raise 






Kilogs. Units of heat, 
1375 CO2  1deg. Cels. we require 1°375 K 0°216=0°297 
0875 CO 1 deg. Cels. o 0°875 KX 0°250=0°219 
0315 H 1 deg. Cels, 0315 XK 0°475=0°1: 
5959 N 1 deg. Cels, < 5°959 x 0°244=1°454 
2174 Air 1 deg. Cels. as 2°174 X 0°238=0°577 
0°169 Water 1 deg, Cels, a 0°169 X 0°470=0°080 





Or to ad 10°867 products of combustion 1 deg, Cels, we require 2°757 units 


of heat. 


a, however, the effective heat with 4 CO? and 3 CO is 
only 


0°375 kilogs. X 8,080 = 3030 units of heat. 
900 ” 





0375 =, =X «2,400 = y 
0°035 X 34,462 1260 os 
+ 5136 units of heat. 
Less for 0°17 water .. - 108 a 
Gives 5028 units of heat. 


So the initial temperature oT = 1824 deg. Cels., against 1430 deg. 


Cels. with double the amount of air. Therefore, the initial 
temperature must be kept as high as the nari d of the fuel, and 
its perfect combustion will permit, and not allowed to suffer, as 


SECTION A.B 
SSS S SS 


SSS SS 


ip 






























































GASES, 


the 

charging the grate carelessly 

irregularly, or not getting rid of the cinder, by improper 

— between the areas of grate and heating surface, 
c. &e. 


From the foregoing it is evident how important a proper 
knowledge of the quantity and quality of the escaping gases by 
analysis is, to beasts one to regulate the admission of air actually 


| necessary for perfect combustion in every furnace.” 


The lecturer here proceeded to describe his apparatus for this 
urpose, a sketch of which, with description and tables of results 
rom practical aj a, are appended. It offers many advan- 

tages over the old ‘ Orsat” apparatus, which was very compli- 
cated and far from correct in any other hands than those of a 
chemist, as, besides being more compact and handy, it is less 
difficult to work, less liable to get out of order, and can be applied 
without any technical knowledge of the means whereby the 


results are indicated. The principal parts of the apparatus are :— 
I.—The three absorption nme A, B; C3 g cylinders 
fitted with air-tight rubber stoppers in square bottles. e@ por- 


tions which go deepest into the bottles are fitted with g! 

tubes to increase the upper. surface of the fluids, and the sides 
near the base are fi with four openings O, for the entrance 
and escape of the absorbent fluid. e teps of the vessels com- 
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municate with narrow barometer tubes with a mark M, andJare 
connected with phe pit Spipe Rhy means of indiaerubber tubes, 
The vessel A, for absorbing the carbonic.acid) is flledAvith potash 
lye of about 30 to 35 per cent. strength. The vessel B, for 
absorbing the oxygen, is also filled with potash lye with about 
twenty to twenty-five srammes of pyrogallic acid per 100 cubic 
centimetres. The vessel C, for absorbing carbonic oxide, con- 
tains a mixture of a hydrochloric solution of chloruret of copper, 
with a fine copper wire wound round the outside of the tubes, to 
insure a constant saturation of the fluid with copper. All three 
bottles communicate one with the other by means of the pipe J, 
and with the india-rubber suction ball D—shown in dotted ine. 
By squeezing D the absorption fluid can be raised to the point M. 

II.—The square flask F, of sheet zinc, with the junction pipe R. 
This latter is made of tin, and fitted at the front end with a 
right-angled brass cock H, with a tinned passage. The back end 


of the pipe R is head downwards, and inserted with a stop-cock 
arrangement in the neck of the flask F—see section A B. The 


mouthpiece of the pipe, which enters Fis a fine slit, over which 
a “on aie er my | G, os to ey gg to be 
analysed, is drawn. The downward projections, -, and ITL 
from the pipe R, complete the celtamtntication with the al j 
vessels, and the horizontal projection 4 is connected d 
quicksilver manometer H, g the pressure of the 
gases enclosed in the tin pipe F the bladder G., 
IIl.—The burette /, to Measure the gas by means of the 
amount of water driven out of the vessel F through the pipe Z, 
which communicates with it from below. eu part of the 
burette is connected on one side with the suction ball E, and on 
the other with the air cock 5. The burette is providedowith a 
scale, and vernie for reading it, from 0 to 35 in degrees and half- 


degrees, ead" representing one volume per cent., which is 
sufficient for every case, because at least 65 per cent. of every 
smoke or generator gas consists of non-absorbable nitrogen. 


gas 

IV.—A cogler K, to reduce the gases to their usual temperature, 
with @tim case and worm, and an enlarged base to provide for 
products of condensation which may accumulate. The mode 

i i hat similar to though less complicated 
will be seen from the construction, the 
only parts te be being the suction balls and the eocks 

cating with the separate vessels. An analysis to deter- 
mine the several « ities of carbonic acid, carbonic oxide, free 
oxygen—or exeess of air—and nitrogen can be made in fifteen to 
twenty minutes, for every sort of furnace. 

The feBlowing table of data shows the detrimental influence of 
an excess of air on the effective heat when the gases escape into 
the chimney with temperatures respectively of 250 deg., 300 deg., 
and 350 deg. Celsius :— 





Loss of effective heat during the combus- 
tion of 100 kilogs. of coal of the above 
analysis when the gases escape up the 
chimney at the following temperatures. 


Coal of the above-mentioned 
analysis, 





Without With an excess of air of 
é n : 
Celsius. : 
vee excess of | Per cent. Per cent. Per cent. 
air. 25 30 75 
Units of heat . $4,945 | 104,640 143,829 | 261,151 
ar | 
sseadag. Corresponding per 
cent. of coal. 11°9 14°6 20°1 36°5 
Units of heat 8,381 121,9 168,982 310,181 
300 deg. ,. - 
00 deg. Corresponding per 
cent. of coal. ; 13°7 i7*0 23°6 45°5 
ex ._, Units of heat 111,815 139,488 194,182 8,9 
350 deg. 
Corresponding per 
cent. of coal... 15*6 19° 27°1 50°1 





From which it will be seen that an excess of air acts detrimentally 
on the eifective heat, producing a loss, increasing with the tem- 
perature of the escaping gases. The results in the second column, 
with 25 per cent. excess of air, may be accepted as a fair normal 
for the process of combustion. Perfect combustion without an 
excess of air—as shown by column one—is practically unattain- 
able, and would, besides, be inadmissible, because the briskness 
of the fire would be retarded by an insufficiency of draught, 










| 100 cubi¢ metres of 
| chimney gas contains, 











Position of furnace. | Remarks, per cent. 
— . a 
CO2 oO | CO N 
Opera House. Vienna:| 
Immediately after charg- 
| ing the grate.. ..... 85 | — | 805 
3 min. affer charging‘the 
grate... .. g. Ss ..{12% 4 — |79°9 
L. Sommer and Co.,} | 
Vienna : i | 
With Ostrati coal imme- 
diately after charge .. 4°25/1525' 100 79°5 
With Pils¢n coul imme- 
diately after charge 4°00) 1500 150 795 
Sarg and Co. : | 
Chimney damper (Directly after | 10°25 


charging .. 








open. 5 min. = 16°50 | 
(15 min. a “50 | 18°00 
| | | 
Chimney damper [Directly after charging ...10°50| 850 1°00! 79°00 
alf open. 15 min. am -+| 2500/1800! — 79°50 
j25 min. * 1°50} 190} — | 79°50 
| j 
Concordia Mill : } | | 
Directly after charging ..| 9°00 | 10°25 | 
5 min. * t, +, 6°25) 13°75 
}10 min. > os 4°00 | 15°5 
Paper Manufactory, 
Schloegl Mill : 
Directly after charging ../12°50| 7°00; — .80°50 
5 min. ” ” --} 650) 14°30, —- | 79°20 
10 min. : 3°20 | 16°80T — ° 80-00 
Wagenmam Say Fel: j 
sBouilleur .. 1 min. after charging ..| 7°50,11°50! — | 81°00 
{Boiler .. . »- 25 min, a 2°00} 18°30' — 79°20 
Cornwall ., Banin. after charging .,/15°00| 4°80) — {| 80°20 
Liesing Brewery : } | 
Pan .. Directly after charging ..'12°00' 0°20 6°50 90°50 





The last example is only to show that, with a deficiency of air, 
an amount of carbonie oxide CO was still unconverted. 





| 





| 


J 
| 


The | 


gases were drawn from the entrance of the last flue into the | 
{ 


chimney. 

The above table represents the results of several separate 
analyses, from which it will be seen with what an enormous 
excess of air furnaces are worked in Austria; or, in other words, 
with what a waste of fuel.. The worst case, and unfortunately 
a frequent one, is that in which, even with an excess of air, owing 
to its improper admixture with the gases given off by combustion, 
the latter is so imperfect that a large quantity of carbonic oxide 
eseapes unconsumed with the gases into the chimney. It often 
happens that the dimensions of chimmeys are too small, i.e., that 
the stack is not able to draw sufficient air to produce perfect 
combustion, because it is» utiable:to overcome the: resistance; 
friction, and contraction of ‘the . ‘The consequences are not 
only a wasteful consumption of fuel, but destruction of 
bars, boiler, and flues. it is much easier to eheck a draughts 
indeed, a much more perfect combustion is obtained if the 


chimney dampers are partly closed, provided that a properjpro- 
person be obtained between the; areas; of grater andgheating 
sarface. 








INSTITUTION OF CTIVILSENGINEERS. 

Art the meeting on Tuesday the 22nd of January, Mr. Bateman, 

—— in the chair, the paper read was on ‘Some Recent 
mprovements in Dynamo-electric Apparatus,” by Dr. Higgs, 
Assoc. Inst. C.E., and Mr. Brittle, Assoc. Inst. CE. 

In a brief review of the_rise srogress of this branch of 
electricity, the authors “that the practical# application of 
Faraday’s important : i le centioliae appeared 
in the first magzieteselectric “m tructed in 1833 by 
Pixii, and subsee improved dClarke. The use 
of machines of size, driven at was suggested by 
Professor Nollét, In 1854 Dr. Siemens, o introduced the 
Siemens armature. The principle of accun by successive 
action, by combining twoeylindrical armature ines, was due 
pee | Wilde. are theimacneaiplectrio’ ae were dis- 

vantagedts in use, because their effect ¢ crease with 
their dimensions. In 1867 Dr. Siemens | Bmachine to 
obviate wapid. reversals. The step from electric to 
dynamo-electrie machines orginated with Dr. Werner Siemens, 
Sir Charles Wheatstone, and Mr. S. A. Varley, the priority 
falling to the former. In the Siemens machine a ar method 
of winding the wire on the armature, devised by Mr. von Hefner 
Alteneek, was employed. In :the Gramme machine, a principle 
was adopted which had been described by Pacinottf™in 1863, 
of whose apparatus the present Gramme machine wawa modi- 
fication. 

A description was then’ given of the latest construction of 
Siemens dynamo-electric machine and electric lamp, the latter 
devised specially for lighthouse illumination, and similar lamps 
were about to be supplied for the Lizard hthouse. The di- 
mensions, weights, number of revolutions e by the eylinder, 

























eo a ieee 

__Dinnnaons in oot) wage pe aor | tee 

Length. | Width, | Height. | 7% | cytinder, | ght. | Power, 
25 2 8°s 298 | 1100 1,000 | i} to 2 
29 26 9°5 419 850 4,500 | 3 to 35 
44 28°3 12°6 1279 480 14,800 | 9 to 10 





In the application to lighting purposes, the improvements in 
the present dynamo machines were obvious. e magneto- 
electric machines first employed in lighthouse Mlumination, as 
pointed out by Dr. Tyndall, bore a cost of 10 to 1 as compared 
with the latest dynamo machine, while the cubic spaces occupied 
were as 25 to 1, and the weights as 1377 to 1, the total light power 
produced for the condensed beam of light being as about 1 to 5. 
Thus, with a cost ten times, with a weight fourteen times, and a 
volume twenty-five times that of the latest construction, the old 
machine produced one-fifth of the light, with an expenditure of 
practically the same driving power. 

The results of experiments with the electric light apparatus by 
Capt. Abney, R.E., at Fort Monkton, in July, 1875, were given; 
but a more instructive series were contained in the Trinity House 
Report on the ‘‘Comparative Trials of Electric Lights at the 
South Foreland,” from August, 1876, to July, 1877. 

An important factor in the light efficiency of a given machine 
was the resistance of the circuit leading to the lamps. Experi- 
ment indicated that, to obtain a maximum of light, the resistance 
of the conducting wires should be proportioned to that of the 
machine. In the use of dynamo or magneto-electric machines, 
the chances of stoppages had been quoted as a serious dis- 
advantage ; but these chances had been so reduced as not to 
exceed those arising with machines generally. The Trinity 
House Report stated that *‘the No. 68 Siemens machine worked 
well from the 7th March to the 7th April, without any necessity 
for a stoppage. On the 11th March the commutator plates and 
brushes were adjusted ; on the 19th the brushes were renewed ; 
on the 28th the commutator plates and brushes were again 
adjusted; and on the 6th April the commutator plates and 
brushes were renewed.” The duration of the light, owing to 
required renewal of carbons, was limited to a certain number of 
hours, dependent on the size of the carbons and the machine 
employed, 

Much excitement had been evinced as to the probable com- 
petition between gas and electricity, as sources of light-power. 
Although, under certain circumstances these two agents un- 
doubtedly came into competition, they had two separate 
fields. Hitherto gas had been employed for lighting spaces of 
both large and small dimensions, because a better source of light 
for large spaces had not been procurable with economy. But for 
lighting large spaces not subdivided by opaque objects or screens, 
it was a want of economy to employ gas. Assuming light power 
proportional to horse-power expended, 100 horse-power would 
give 150,000 candles’ light; distributed from three points, the 
cost-would not be more than £1 2s. 6d. per hour, each hght-centre 
giving an illumination which would enable small print to be read 
ata distance of a quarter of a mile from the light. A burner 
giving the light of twenty candles consumed six cubic feet of gas 
per hour, which might be manufactured at a cost of 2s. per 1000 
cubic feet. This gave 7500 burners’ light only, and 45,000 cubic 
feet of gas at a cost of £453. per hour, a ratio of four to one in 
favour of electric lighting. The economical ratios differed 
greatly, being dependent chiefly upon the price of gas and of the 
motive power employed. For large spaces the cost of electric 
lighting was about one-fourth, or even one fifth that of gas lighting, 
when steam had been used as power, and wear abd tear were 
reckoned. With a gas engine as motor, the ratio had only been 
as one to three, the greatest economy having been with a turbine 
as motor. At M. Dieu’s workshops at Davours, the cost per 
hour for gas was 2s. 0°632d. against 1s. 7°2d, for electric lighting. 
M. Ducommun found, taking into account wear and tear and 
interest, that gas cost 2°25 times more than the electric light, 
which ratio was increased to 715 when wear and tear and interest 
were left out of consideration. At Messrs. Siemens Brothers’ 
Telegraph Works the economy was as two to one in favour of 
electric lighting. If, however, the ratio of light-intensities were 
adopted as the ratio of efficiency, the advantage would be con- 
siderably higher—twenty to one—in favour of electric lighting, 
It might be Jaid down as proved by experience, that for lighting 
large spaces, not too much subdivided, the advantage was greatly 


| in favour of the electric light ; but that where numerous light- 


centres of small intensity were required, or where the space was 
much subdivided, the advantage was in favour of gas. This 
advantage would cease when a practical method of subdividing 
the electric light was obtained. 

The limit set by distance to the transmission of power, by 
means at present adopted, had been comparatively narrow. 
Hydraulic power had been the most adaptable, with, however, 


| several important disadvantages. Although electricity as a means 





of transmission was also limited by the distance to be traversed, 
the limit was in this. case much more extensible, and under 
favourable instances practically disappeared.. For the trans- 
mission of power, say from a steam or water motor initially, the 
following system was adopted :—First, a strap or belt from the 
motor was carried’'to the pulley of the driving dynamo-electric 
machine which generated the current. By léading-wires of the 
required ‘| cal current generated: in the: :first 
machine was conveyed to the teriiinals of a seeondsand precisel 

similar machine, ‘Uhns the first machine generated the current, 
which was utilised in imparting motion to the second machine, 
The greatest work was yielded by the second machine when the 


strength of the current given by;the first machine or source had 
bee redaged tojone-half Ihy thd induced current fron the keeond 
machine. Supposing two equal machines arranged for the trans- 
mission of power, the amount of work reclaimable from the 
second machine would be 50 per cent. of that employed upon the 
first, and the number of revolutions of the armature of the 
second machine, corresponding to themaximum of wagk reclaimed, 
would be half the number made by the first, ats also 
proved that the loss of efficiency was proj e added 
resistance. call Ris, & 

The employment ef the currents of tri ines 
for electrotyping and electro; Superyeded the 
voltaic current. It was, howe’ Coat ee the 
current from a dynamo machine po Ree with advantage, 
For small electro separations, of magneté-electric 
machines had been constru be» ition of large 
quantities of metal, where by \ succession little 


shange a a 0 
machin" oe vst ‘og ge 90a 


machine gave | 
of ‘vate, as tend thtce tons 


machines, and® 


of copper had béen' ¥% 


At the meeting of this on Tuesday, oF b. Sth, Mr. 
Barlow, F.R.8, Vice Present the chain’ * ‘ 



















hat the € ting the i the Bint, 
that the ‘oun ac u Visions o ; yr 
had transferred Mésars. i y, ‘Thomas 

Alfred Chapman, James apman, & 


Coke, William» Dean, Wh Eliot, George r, 
Stuart Howard, Jabez James, Edward John Lloyd, Alfre 
William Morant, William Morris (Westminster), Charles Edy 
Walker Ogilvie, George Gordon Page, Charles Sells, and I 
Thomson, from the class of Associates to that of Members. 
that the following candidates had been admitted Studen 
the itution, viz., Messrs. John Francis Albright, All 
Francois Louis Alliman, Charles Henry Barratt, Wm, Henty 
ap sr, esting | Barrington, James Edward Berry, Arthur 
Robert yon, Jas. Trembath Boase, Urban Hanlon Broughton, 
Joseph Prende Coy, Rebert Dougal, Alexander Stewart 
Forbes, Samuel Haughton Galbraith, Ernest Hall Hedley, 
wae” es Thomas Stephen Lacey, George Lloyd, Frederick 


> Cotton Bowes. Arthur kville Thomson, 
Augustus Worthington Topp, Charles Arrowsmith Walsh, John 
Henry Douglas Watson, Thomas Henry Williams, Otway Edward 


W ouse, John Woods, and David James Wylie. 

The monthly ballot resulted in the election of eleven Members, 
viz., Messrs. William Anderson, Teesdale Ironworks, Stockton ; 
Arthur Ayres, Trinity House; Francis Bell, City Engineer, 
Sydney, N.S.W.; John Blackett, P.W.D., Wellington, N.Z.: 
Alan Brebner, Edinburgh ; Alexander Buchanan, Derby ; Wil- 
liam Errington, Auckland, N.Z.; Charles Puller Hogg, Glasgow ; 
Edward Neweombe, Midland Railway, Brecon; Charles Asshe- 
ton Whately Pownal, L. and N.W. Railway, Dallington; andJohn 
Avery Branton Williams, Cardiff; and forty-seven Asso " 
viz., Messrs. James Abram Arneil, P.W.D., Ceylon ; George Att- 
wood, Savile-row; James Barron, Buckie, N.B.; Richard 
Secker Brough, Officiating Superintendent Klectrician, Indian 
Government Telegraphs; Gustave Adolphe Canet, London 
Ordnance Works ; George Cartwright, Grimsby Docks ; William 
James Chalk, Stud. Inst. C.E., Worksop Waterworks ; John 
Thornton Chancellor, Manchester; William Alfred Dawson, 
Westminster; Waynman Dixon, Laurence Pountney-hill; 
William Eckstein, Ex. Eng. P.W.D., India ; Jenkin Johu Eyans, 
Maesyffrwd, Glamorgaushire; John Charles Gill, Stud. Inst. 
C.E., Peterborough ; John Godfrey Hochstaetter Goufrey, late 
chief geologist and mining engineer to the Japanese Government} 
Arthur Trethowan Goodfellow, Stud, Inst. C.E., P.W.D., 
India; Singleton Goodwin, B,A., Stud. Inst. CLE., Keppel-street; 
Alexander Grafton, Emerson-street; Henry Griffiths, Grove-street- 
road, S.E.; Arthur Franklin Guillemard, B.A., Stud. Inst., 
C.E., Rio Drainage Works; Willoughby Hannam, Queen- 
land Northern Railway, Rockhampton; Albert Josiah Hess, 
Stud. Inst. C.E., Westminster ; William, Henry Hodges, Mid- 
land Railway, Derby; William Hodgson, Stud, Inst. C.E., 
Nottingham; George Gordon Jenkins, Aberdeen; James 
Johnston, Chief Engineer to the Park Gate Iron Company ; 
Arthur Daniel Jones, Surrey Commercial Docks; Wiliam 
Barrow Kendall, Stud. Inst. C.E., Barrow-in-Furness ; Captain 
William Walter Kiddle, R.N., Board of Trade, Dublin ; Claude 
William Kinder, Shanghai; John List, Stud. Inst, C.E., 
Erith ; Robert Patrick Tredennick Logan, Stud. Inst. C.E., 
Sligo, Leitrim, and Northern Counties Railway; Charles 
Christian Malsch, Shanghai; George Martin, Gasworks, Monte 
Video ; Arthur Herbert Meysey-Thompson, Stud, Inst. C.E., 
Mansfield-street ; Herbert Neal, Stud. Inst. C.E., Llandudno 
Pier Works; Henry Wilkes Notma, Managing Dinector of 
the South Indian Railway; George Henry Ogston, Mincing-lane ; 
George Willes Ommanney, Loco. Supt. of the Trinidad Goyern- 
ment Railway; Robert William Roberts, Manager of the Delabole 
Slate Quarries ; William Sewell, Long Buckby; Walter Parker 
Smith, Assistant Engineer of the Cornwall Iway; George 
Hurst Stanger, Liverpool; Charles Anthony Stoess, Stud. Inst. 
C.E., Midland Railway, Kettering; Gerard Philip Torrens, 
Stud. Inst. C.E., Colflingham-road ; Captain Hamilton Tovey, 
R.E., Royal Gunpowder Factory, Waltham, Abbey ;..Gearge 
Kempthorne Watts, Stud. Inst, C.E.* P.W.D:, India; and 
Edwin James White, Stud, Inst. C.E., Short-street, Lambeth, 








H.M.S. Hercvies.—H.M.S. Hercules, 14, armour-plated ship, 
launched at Chatham on the 18th of February, 1868, and for some 
years flagship in the Mediterranean, has received so thorough an 
overhaul and repair at Portsmouth that she is in every respect 
as good as new. She was supplied with engines working up to 
8529-horse power by Messrs. John Penn and Sons, of Greenwich, 
and the same firm have been entrusted by the Admiralty with 
the work of renovating them for a fresh commission, They are 
horizontal trunk surface-condensing engines, with superheaters, 
and have worked up to the present time without iving an 
trouble. ‘Besides a new set of boilers, Messrs. Penn have fittec 
a new piston and trunks to the forward cylinder and a new back 
trunk for the after cylinder, supplied new cylinder covers, and 
refitted all the bearings. The 30th ult. was appointed forasix hours’ 
continuous full-power trial under the new Steam Reserve regula- 
tions. The ship left the repairing basin at half-past nine, under the 
command of Commander Clanchy, the trial of the engines being 
under the superintendence of Mr. Iceley, the chief inspector. 
The contractors’ firm were represented by Mr. John Penn, jun., 
and Mr. Gosling, and the Admiralty by Mr. John Oliver; and 
among those on board were the Earl of Caithness and Lord Ber- 
riemore. ‘The day was foggy at the outset, but as the bank lifted 
the trial was begim. At first the run was made with the expan- 
sion gear working at the earliest cut-off, but as it was found that 
insufficient steam was entering the cylinder, the expansion valve 
was put out of gear and the engines were worked up to a full 
power of steam. When less than half the trial, however, was 
completed, the fog again settled upon the water with such density 
that it was impossible to see a mile ahead, and in these circum- 
stances, though the engines were working admirably, and 
the pressures were being gradually increased, it was deen 
expedient, to arrest the trial, The following data were recorded ; 
—Pressure in boilers, 291b.; revolutions, 63; pressure of steam in 
cylinder, 181b.; and horse-power developed close upon 7000. The 
speed realised was about 13:2: knots per hour. On reaching: the 
Solent on the return journey the fo again lifted, and it was 
determined to. make an hour’s run with the jet injectors in use 
and with the expansion, valves in gear, The results were again 
highly satisfactory, a speed of 124 knots being obtained, the mean 
power developed rising as high as 3900-horse. The revolutions 
= 53, per minute, the cylinder pressure 12’3 lb., and the vacuum. 

in. 

















Fes, 8, 1878, THE ENGINEER. a 


































































































































































GENERAL LIST OF PRIVATE BILLS, No ____ Name of Petition, Parliamentary Agent, Remarks, No Name of f Petition, Fs _ Parliamentary Agent, — Remarks, 
‘DHrycicet - . 
SSIO 878, 95|Ventnor, Yarmouth, Fresh- 200 Birmingham Closed ‘Burial $.0.C, 
J ee SEs N, ; : ss water, and | Newport | Rail- Grounds ..|Sharpe and Co, ‘of @ 
Te following is the list of the Private Bills deposited on or oe gee .. «-{Dysonand Co, .. .. .,|No appear- 204 Sleaford Navigation mate -\Taylor and.Co, wu. we bm] sy 
: Y q indi ance, 2\Banbury an Che vuhan 
ne the Zlst ot Decentber, 1877. * The letters 8.0.0. indicate 96)Kingston-upon-Hull Docks ../Dysonand Co, ., .. .,/8,0.C, Direct Railway Fi .. (Sherwood and Co, -.+ ..| ,, 
Standing orders complied with.” The letters N.C. indicate | g7/ynetford and Watton and Wat- 203/Taff Vale Hallway. apit ad <_|etierstond = a ..| 4 
“ order: i ith” T P.P. indicate ton and Swaffham sessions 204| Midlam: ilway erwoodand Co, .. ./| , 
 Btauiling # not conyplied os The letters Companies .. .. .. ..{DysonandCo. .. .. sl qs 205|London and North-Western ¢|Sherwood and Co...) _.) ” 
ah ee until the date given. 98\Searborough Water |: [Dyson and Co, .. .. ss] 9 and Furness Railway Cos. (|Toogood and Balls .. ..| ” 
ae ae ee mA See ae ee 2 a 99) Harrow and District Railway... J.C. Rees .. .. .. ..|No appear- | 206) op ag a (Stipen- } 
a 100 Birmingham and Lichfield anee, diary Jus' F _+.|Sherwood and Co, ., 
Nol Name of Potition. Junction Railway .. ., ..|J. C. Rees - «ee. 207|Glasgow Extension|simnson, Wakeford, 
-“ ene | \d-Hants Railway... , .|Sherwood and Co. 1) °. on. sp 0.0. 
1)King’s ross and City Tramway iti Improvement and . 208|Glasgow Public Parks, &c. ..|Simson, Wakeford, aud) 
2 io a DRaK et Sgoramnd Sears) » 4 erga ‘Tramways Sherwood and Co. .. ..|N.C. ; Simson .. 
P idows' Fund... V. A. vow ¢ ve ce ceo fBOWC, 103|Great Kastern Ri ulway (Gene- | 209| Glasgow Corporation Tramways|Simeon, Wakeford, and 
3|Ballymena and Larne Railway Dyson andCo. .. .. ../8.0.C, ral Powers)... ../Sherwood and Co, .. ../8.0.C. Simson fs P. Feb. $ 
4 oe ape! Workington i 104| Bradford Tramways .. .. ..\Sherwoodand Co, .. ../P.P. Feb, 8 | 210 > site Municipal Buildiggny Sitason, Wakeford," * gud) 
" gaara eg iene SHS og 105|Chester Tramways .. -|Sherwood and Co, .. ../8.0.C, ++ ef Simson ..|8.0.€. 
5 Southport Water... J > that i Shari key 4h $n 106) Manchester nesses? A Tram- 211 Forth Bridge Railway ook Sa y Wakeford,” aid) 
6/lAmeric¢k C ration Gas ways . -|Sherwood and Co, .. ..|/P.P. Feb. § SUMSON a on 
” niall . * -¢{Dyson-and Co... ee 107/St. Mees 3 Gate “Brewery! 212/Barle Valley Railway .. ,..|\W. I. Manning... .. Ino” appear- 
7|Marske and Saltburn Gas, |Durnfordand Co, ., . ” (Dublin) Tramways... .. Muggeridge a and Boden $.0.C, ; a ance. 
8/Bristol aud Portishead Pierand) ac : 108)Batley Corporation Water ..|C, Walker RAE 213|Abernaut Branch Railway and 4 
Benen arson Line. &¢.)/Dyson and Co, .. 4, «.|No appear: | 19) Great Yermouth and Stalharal” Tramways. . K. H. Gough .. .. ..|P.P. Feb. 8 
9/Great Northern Railway(Trans- ance, (Light) Railway. A ee ee A 214 Wigneahed St. Mary Magdalen es ' 
fer, &c.) Dyson and Co, .. 4, +,/8.0.€, 110|Bradtord Water linprovement John M.Clabon.. .. ..|  ,; Drainage -|Dyson and Co, 4. . i om 
10\Great Northern Railway (Spald- ? 111)Dublin Corporation Water- 215|Bradford ‘Tramways -|Walter Webb wee ..|8.0.C, 
ing to Lineoln,, . -- {Dyson and Co, .. ., os) » works Acts Amendments .. Muggeridge and Budham se 216)| Pacific Steam Na gation Com- | 
11\South Wales and Forest 0 , : 112\Clyde Navigation W. A. Loch z pany . -. «|T. and V. Baines... 2 ae 
Dean Junction Railway ..|William Bell... .,_,.|No_appear- | 944) Rhins of Galloway Railway |\|W.A! Loch *. A, ts 217|Warrington Water .. .. 1S. H. Lewin 2: ae 
; gape. lis|Scottish Union and Scottish 218|Bangor Water andGas .. .. Ww yatt, Hoskins, & Hooker} 7” 
12\Conway Bridge .. .. William Bell =... ..  ..|8.0.C, National Insurance Com- 219|Aspinwall’s Patent .. .. ..|Wyatt, Hoskins, & Hooker, ”” 
13|West Bromwich ‘and Cannock k = panies 25. a ase. We Aa eh L 220|Hartlepool Gas and Water. .| Wyatt, Hoskins, &- Flooker!| — 
Chise Railway —.. |William Bell =... ..  .|N.C. 115|Cardiff Water Wyatt, Hoskins, & Hooker| ”” 221|Newbury Borough Extension... Wyatt, Hoskitis,.é Hooker) 7? 
14/Pontypridd, Ci verphilly, and Llu} ao KE xtension Mineral w att, Hoskins, and 222|\Brighton Aquarium... .. ..|Wyatt, Hoskins, &H er| ce 
Newport Railway... . William Bell ., 4, +4|8.0,€. ef oe. oie ss 223 Tredegar Water and Gas.) !. Wyatt, Hoskins, & H er) yy 
15/Glamorganshiye Canal Dock * William Bell... BF 17 Ballycastle Hailway :; :; <{|Dysomand Go. (. .. lind. 24 Imp t and 
16) leign Valley Railway —.. .Toogood and Ball =... ..|B.P. Feb. 7 118)Preston Tramways :. :. |./P-and V. Baines <. .|8.0.C, Hesboir i .|R. W. Cooper . _IP.P. Feb. 21 
17) Ballymena, Cushendall, - and] . lg\Truro Waters. sw... «8S. H. Lewin a Ee 225) Navan and Kingscourt Railws ay |p. Burrowes.Sh: urkey he ay 
Redbay Railway . Sherwood and Co, .. ,.|8.0.C. 120 Wirral ‘lramway se ee cel. HL Lewin — ne 22|Albert ‘Terrace (Hyde Park) 
18/Great Eastern Ri alway (North 4 121|West = Lancs oe A Railway) Improvement . ~C. Reea A 2.) 1 ..18.0.C. 
| ern Extension) ‘ «Sherwood and Co. .. ..| 4, (Steam Vessels) is, H. Lowin ge Be. 227|Stoke-upon- ‘Trent cérpotitic 
19|North British Railw: ay vs: +. Sherwood and Co... 6! 122/Exeter Chapel of Saint ssn Gas . .|John M. Clabon .. 0:5 ..| 4, 
20/Glasgow and South-Western Hospital ./8, H. Lewin ee a aa, indon, Marlborough, "and | 
| Railway aoe Sherwood and Co. es) 123|Mumbles Railws y and Pier 8. Hitomi 555s... (N.C. | Andover Railway ., .. ..|Sudlow and Parratt..) ..|_,, 
21|Borrowstounness Town “and Simson, W: akeford, "and 124|Llanelly Harbour and Burry | Tower Bridge (No.2), 2) ["|Sudlow and Parratt .)) |. |No appear- 
9% al Harbour .. ‘7 Simson. s+ +s eel os Navigation Commissioners. | purnford andCo, .. ../8.0.C, | ance. 
on Nottingham W ater . | Dyson and Co, ” 125|York United Gas... .. «.\DurmfordandCo, .. ../ ,, 230) South-Eastern Railway .. ../W, R, Stevens... .,) ../S.0.C, 
23 Lancashire and Yorkshire 126| Painswick Railway .. .-|Toogood and Bali 7; /"|No’ appear- 231Weston-super-Mare Improve- | 
>a! Railway»... 1 [Dyson Bnd Co... oe os) i lz7\Isle of Wight eerees June- ance. | se Commissioners re (Watery 
24)Birkenhead, Chester, and|Wy: ah . oe tion) Railway .. ..|Toogood and Ball... ..|S.0.C, | Supply) .. .. . ..{Toogood and Ball “ 
> North W ales Railway .. a : °° an 128] Dore rei -|Toogood and Ball .. ..| ,, 232) \Torquay Gas, -/Toogood and Ball vs 
25)Hounslow and Metropolitan i Wyatt Hoskins, "" and 129|Farnworth and Kearsley Gas ../Teogood and Ball <. ..| ” 233|Somerset and Dorset Railway. .|Toogood and Ball sales 
Railway .. ker . a 130| Dartmoor and Exeter Water ../Toogood and Ball .. .,|P.P.Feb,.14 234) Glasgow Houses of Refuge and| | 
26|Liskeard and C: wradon Railwé y {Toogood as Ball :. oe] 131\Charnwood Forest Railway] | Industriel “Rehacls and Ju-| i 
SiiLee Sxldge Distriet ¢ Fi ce op a A (Deviations, &¢.) .. --|Willfiam Bell .. .. ..|P, vaause Delinquency Repres-/Simson, Wakeford, _and| 
28| Belfast Hinprovement “A cag _ Se ee A 12lStone Water .- se oo +fWillliem Bell <. , ..No appear —.. 2.) , 
29\Cheltenham Water .. .. . ae: ‘ Fee Pt m ance. 285) Legal and General Life Assur- 
30 Bangor Local Board ., .. ..J.C, Rees .. +. 6 asl 133/South Dublin Railway .. ..|William Bell .. .. ../S.0.C. | “ance Society. |George Norton ». as 
31/Tower Bridge (No.1). »C, Rees .. .. oe «.|No appear: | 14 4/Market Deeping Railway I~ 00 oe ied 45 36| Bournemouth Gas and Water... «| Waatt Hoskins, & Hooker < 
, = 135|Pegwell Bay Reclamation ../William Bell .. .. ..|  ,, 237|Dalton-in-Furness Local Board|Sherwood and Co.- .; a 
82) Metropolitan Inner Circle Com-| ; ‘ 136|Neath Harbour Commissioners Willian > aes = : JAS. . Iewins: .3 3 ..|No appear- 
| pletion Railway .. . C, Rees .-|8.0.C. 137|\Cheadle Railway. ‘Toogood and Ball io 239\Cork and Waterford Direct phe... 
83\Castleford and Whitwood Gas Grahames and W; arcaw ee] oo 138|Stockton-on-Tees Quay " and] \W, att, Hoskins, “and Railway .. .. . -.|Muggeridge and Badham ae 
34/Wigan Junction Railways . Sharpe and Co, .. an eS Wakes .. Hoo fico 240| Waterford, Dungarvan, ar dl 
85 London, Brighton, and South 1y9|Brading Harbour District Gas| Wyatt, Hoskins, & Hooker| _,, | Lismore Railway (Extension, 
Cone vane Ma nema 140|Leominster and Bromyard] se | te neg tp Tramway) Mugyoridge and Badham/|P.P. Feb. § 
|, Powers) .. Dyson and Co, ., «. « a is Railway .. -.|(Sherwood and Co. .. .. 241| Bedlington Local Board Wt Nater) Marriott and Jordan.. ..|S.0.C, 
86 London, Bri hton, and South! } 141/Great Eastern and “Bury | - 249\Castlefor o Todi Bos . | Marsiott end Jordan i. r 
| Coast Railway (Croydon,| | Edmunds and Thetford Rail-| 243|Maryport Imp? ome .|Marriott and batipy. a 
| Oxted, and East a, ac way Companies .. .. --|Sherwood meGe i. 244/East Metropolitan Railway |.|Sudlow and Parratt .. _.|No appear- 
why aways, i YEON BECO, «. +s se ia 142|North-Eastern Railway . -\Sherwood and Co. .. ..| ,, 245\Enniskillen, Bundoran, and| ance, 
87\Newhaven Harbour and Dock|Dyson and Co, .) 6. thr 99 143\Exeter Gas . [Sherwood and Co. .. ../  ,, Sligo Railway . |P. Burrowes ome: § -.|N.C. 
38)South ta age aes } 144 .— rtand Downham’ Dis-| ad 246|Bristol Port and Channel Dock|J. C. Rees .. .-|$.0.C, 
| Drains Dysogamd Co, .. se asf 9 -|Dyson and Co, .. .. .. 247/ Mersey Docks and Harbow 
89 a ‘ond ‘Northwall Tram- eee Aa P. Feb, g | 145 Dublin, Wicklow, ‘and ‘Wextord| m Board , <0 6o ee? oe RRO A hate Phe. ot gs 
PO eo A ERA RA chef ee: AMR, | way -- Holmes, Auton, and Greig asiLichfield Gas) +. 12 2G Rees 2 Lo] 
41 | Huddersfield Improvement ..|\DysonandCo, .. .. ..|No appear- < ag rporation Wi Water “orge soon fi °° Se of 249|/Princetown Railway.. .. ag ' 2 ee ee 
ance, , 250|ge« . | ys 
2\Durham Water .. . . [Dyson and Co. oa sae. Ce 148 a Heer es District i eemee | a Merepbent an Desiinnevon ater Durnford and Co ” 
43\South-Kastern and can { Martin and Leslie ne 149 a Markets... -/William Bell .. .. ..| 4, Railway . p, er and Co, ., akg 
| Codie. cad Dover Bel U W.R. Stevens .. 3. |” 150|Clarbeston Road’ and White- P, 252|Metropolitan District Railway|Dyson and Co. <) 2. :.) }} 
bebe. nee pl Hy Dp Co, sand Bay Railway.. .. ++ /William eet, Serine 253|Serle-street and Cook’ eonut 
44Shrewsbury Gas , % mp) iol 151|Mid-Cheshire Water. -. J. C. Rees .. .. ., «(No appear- Improvement .. .. ..|Grahames and Netfiew EP. Feb, 7 
45 Belfast Street ene ..J, C. Rees Pecguaee tice | Be pr 254| Bermondsey Vestry . *"|Baxters and Co, $.0.¢, 
os fas ~ anon cate tees MET isg}South Hants Water J.C, Roos... «+ so ..|8.0.0, 259) Limavady and Dungiven Rail- ; 
| me iti ‘ia ae a Cues Sy 153\Clare Slob d Reclamation'John Sandes i way .|BaxtersandCo,.. ., ..|N.C, 
47)Grand « i Ge aa s <r hy Nai (|S idic 154|Southern Railen ay .|Muggeridge and Badham| 7’ 256\Waterford Corporation Water \ 
6S iBrediaed Datel Transter -|GeogyD EPR». +> oO, 155 bhp “=r am Town and Harbour r| and Improvement . .|Holmes, Auton, and Greig|§.0.C, 
49 om, m Improvement Gas ek sti rusk textenaicn Tahourdins & Hargroaves| _,, $57istaines and West ‘Drayt a4 : 
rR ge op 1selGreat Seuthern ‘and ‘Westen Railway *.. William Bell.. .. .. ../S,0.C, 
50 Hud ei Board. ays Works! -|Dysonand Co. .. ., +4} 55 Railw ‘ BY seb ee 258) Mansfie] Commissioners. Gas|W, Toe ie gil og 
6 — oad nee ee Dy d Co $.0.¢ 157|Metropo!l tan Railway Sherwood and Co, .. ../ 4, 259) Bala and Festiniog Railway ../Martinand Leslie .. ..| 5 
(Plums Jommon) . ysonand Co, ., .. .,/8.0.C, 158 Metropolitan Regen nt 260\Glasgow and Ibrox Tramway.,|Martin and Leslie .. ../No appear: 
2\Inns of Court, &c. (Metropolis) : - | Circus Railwa: ‘Sherwood and Co, .. ..|P.P.Fob.14 ance, 
— 1 Worki a - Dysonand Co. ., «. 4) 5 159|London and il “Western 261)Vale of Clyde Tramway ., ..|Martinand Leslie ., ..| 2 
ojos atiar ngton June- Dvaiiena Co. | Railway (Additional Power®) Sherwood and Co, .. ../8,0.C, 262|Draperstown Railway .. ..|Baxtersand€o,,, .. .,|N.C, 
b4\cromwell Hood Bridge‘. /“/Tahourdine & H | 1oo|Loudon and | North-Weste 2oiMen Valley Railway Gantry 
Cromwell Road Bridge ;-—--(Tahourdins é& Hargreaves) 4, Railway (Railways & Widen- Extension) P. Burrowes Sharkey . |P.P, Feb. 21 
cor Railway “. a Greon Tahourdins & H aves ings) .. .. .. «+ +. +:\SherwoodandCo, ., ..| , 264 Waterford and Central Ireland) 
66.0 led bet "Rail ‘Aadi. ma argret ” 161 Manchester South Junction and | Railwa IP. Burrowes Spagicey . Bie 12 
Monel Be way ( 0 Altrincham neen +» Sherwood and Co, , .. 265| Wandsworth- “road Tramways. .|Hanley and Carlisle., .. No’ appears 
| tional Powers)... . Grahames and Wardlaw . ” 162|Liverpool Improvem: SherwoodandCo, .. ..| - ance. 
” and eg OE 16a] Groat Westord and South Devan ¢ 200}Fulham Improvements... ..|Walterdo Winton .. ..| 
58 ee ae ae Scotiand,| ” Railway Companies ,, “a SherwoodandCo, ., «| 4 267/Peckham and | Road) T ebithse-r ich 
: ie ae r v ) es 
| Schoo! Propertion .- ; (Gruhames and Wardlaw . | _ » 164}Ross and Ledbury Railway [fh ff NwoR | on 268 Bucktngha "Gate “Improve: ° 
59) Alexandra (Newport) Dock| eng bebe and|No appear- A 5 bwNelon .. .. .. \Walter de Winton .. .. : 
60\ N eee, Valley Rail | cameo d © see” oc 1G5|Newent Railway = ., .. ft 6 Saree eee) 269) W ileeden and Bayswater Road 
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vicork rahe Kinsale Ve witless " Se Bee Tramways.., .. + +\DysonandCo, .. .. ../P.P, Fob, 8 .|/Sutton and Ommanney ..|No appear- 
‘ Railw. ./P. Burrowes Sharke P.P. Feb, 91 | 170/Drumcondra Clonliffe | and 275 ‘Charnwood Forest ‘Rallway ance. 
68 Manchester, 3 Sheffield, and Lin-| Sanne Glasnevin Ls cgead ++ .+(Cruseand Clay .. ., ../P.P, Feb, 7 ! (Abandonment) .. AWilliamBel .. .. ..jP.P, Feb.7 
/ golnshire’ Railway (Addi- Wyatt, | Hoskins, and Uri Trowtetige Meee: eS eee rest + OC Private Bill Office, House of Commons, H. B. MAYNE. 
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71 bornuaks ae sypeos "iy 6 hap oe 8.0.0 bom Lewes Gas .. ++ ++|Dyson -_ > : ‘ ance, with standing orders or otherwise, ‘will be given in future 
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' 78\Croydon Tramway: ~ yaaa Wyatt, Hoskins, & Hoole a Turnpike Roads, and Police ../William Robertson .. ..| ,, on the “ Preventing of Railway Accidents.” This was followed 
79|Dublin Central Tramways .. (Cruse and Clay .. » 182 Clitheroe oe Water, and Im- Steaby omd Contied by a @ discussion. n the course of the evening Mr. Newton 
80/Dublin "sana District PR tg od ish nee gana Lelie. Moa ees announced to the meeting that in a communication which he had 
8 Leo gy Wadebridge and ,[ rose and Clay... a at io Newr Gas ig +. ++(Martin and Leslie <) ‘|? that day received from Earl Granville, his lordship said he should 
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82|Cornwall Mineral and Bodmin : 1s|Dudley and Oldbury Junction|Martin and Leslio .. ..|P.P. Feb. 8 | sary festival of the Association of Foremen ingineers, on 
and Wadebridge Junction | Ra lw ay . teas + iM artin 3 = — ++ + /8.0.C, Saturday, March 16th, at the Cannon-street Hotel.” 
iL - a 8. ee oe 
| we - i. ee a _ o 7 aerlGiyn V alley Tre ow i hee “|e artin pee Leslie i Kine’s Cottece Enerneertne Socrery.—fAt a general 
+e ma umways ee [Durnford pr on = eh Mien 189|Dover and Deal Railway.. Rema cs... a. meeting of the above society, held on Friday, February Ist, Mr. 
85|Mi snchenter Compan tion Water/Sherwood and Co. 1. 1/|P.2. Feb, g | 190 Cardiff (River Side) Road and| Wy att, Hoskins, and) H. N. Harvey read a paper “On Tin Mining in Cornwall.” 
86\London and North- Western) Bridge 4 1k Rail. ® Hooker Le eee He treated the subject under the aoe heads (1) The different 
Railway eget to Leeds) erwend ana Co. “gahavs 2 191) We atorfor and Limerick Rai sig os Wakeford, and forma in which tin occurs. A) Se dr: von of — 
87\Great Western Railway .. ..|Sherwood and Co. .,  .,/8.0.C. e AY segs Ry ag EA a 3) Method of extracting the ore. (4) Stamps used in crushing 
si oat gmt rdshi hire Wat rf — _ a * Se — antham Borough .. a "Simeon be 5 apap - a “ore. And finally the dressing of the ore. He gavea full 
or auton tetas nire Water. Dyeon pret Co. i 193'8 South London (Spring) Water|Wilkins, Biyth, and Co. ..|P.P. Feb.12 description, of the Cornish pumping engine, and different a »pa- 
91\Christchurch, Newgate-street é egite ae 194| Westhoughton Local Board irpe and Co... .. 8.0.0. ratus used in draining the mines, and also described the old kind 
| (London), Tithes Commuta- 196) Esk Sewerage and Conservancy Simson, Wakeford, “and of stamps used for “crushing the: pas ; at the same time com- 
tion .. » «+ +«{Dysonand Co. .. ” G Burst |e ten ‘i Wardlaw _|P.P. Feb, g | Paring them with a newer kind of stamp on the pneumatic 
92\Tees Conservancy --|Durnford and Co. ” ue Hamilton Burg: .s Posen an Wardlaw "'o.c,_| principle, invented by Mr. Husband. A short discussion, and a 
a Water = 4 eee Rail- negesner nese Meanie Mc 198) Callander end Gben fang Grahames and Wardlaw ..|,, vote of thanks to Mr. Harvey for his instructive paper, brought 
way ., «0s 06 3PM ONE OO. cco ceil 199| Leven River Purification.. ..(William Robertson .. ..|  ,, the meeting to aclose. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.,—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesers. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwietMever, Bookseller, 

NEW YORK.—Tse Wittmer and Rooers News Company, 
31, Beekinan-street. 
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PUBLISHER'S NOTICE 


*,* With this week's number is issued as a Sipplement, No. CVII. 
of the Portfolio a Working Drawings, representing the Compound 
ngines of H.M.S. Steel Despatch Veasel Iris. Hvery copy as 
issued by the Publisher contains this Su, t, and subscribers 
are requested to notify the fact should they not receive it. 














TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

8. J. C. E.—You will sind the vacuum brake described at pages 164, 169, and 
415 of our 39th volume, and page 308, vol. 40, 

F. W.—The Institution of Foremen Engineers and Draughtsmen. 
address is 48, Great Prescott-street, Goodmon's-flelds, London, EB. 

L.. 8.—-You can obtain dynamo-electric machines for the deposition of metals 
in quantity from Messrs, Siemens, Queen Anne’s-gate, Westminster. 

1. B.¢ joes). —In the absence of any precise information as to the way 
in which the experiment was carried out, we are unable to say move than that 
your explanation is probably correel. 

VuLcan.—Had you referred to our last umpression you would have found at 
page 79 a note to Mr. Jones’ letter which would have saved you the trouble 
of writing. We have nothing to add to that note, 

AmaTEUR.—Many attempts have been made to support the vail under the 
Ssh-joint, but they have all failed. In your case an extra sleeper would be 
required, and the gain would not be worth the cost, 

W. C, (Pundooah).—The idea involved is not new, and possesses no value, 
because the frictional resistance of the screws would be enormous, aud there is 
no means of appluing the power to drive them satisfactorily, 

J. H. C.— There is a little book by Turnbull which will answer your ‘purpose, 
it is @ guide to the Board of Trade engineer examinations. You can 
procure it through Messrs. Spon, ov Messrs. Lockwood, ov, indeed, through 
any bookseller, 

Lroatity.—We are not aware that there ia any statutory measure such as 
you mention. By the Railway Clauses Act (8 and 9 Vict., c. 20), sec. 118, a 
copy of the regulations of the company relating to its carriages is to be 
supplied by the secretary te any person applying for the same. 

M. ¢ —{1) The cost of an engine depends on its design and construction. A 
morine engine and boilers competent to work up to 10,000-horse power would 
cost about £160,000, less or more, according to circumstances. (2) We could 
not answer your second question without details, The pump might cost 
nearly as much 13 the engines, 

A. G. (Newark, U.S.A.).—Cwlinders have been kept hot by being placed at the 
base of the funnel in portable engines. It would be possible, however, we 
think, for you to obtain a valid patent. We are doubtful that the 
invention would pay, because it is very difficult to get air to take up heat 
quickly, and as a consequence, your apparatus would have to be bulky and 
expensive. If this difficulty could be overcome we hove no doubt that the 
resulta obtained would be satisfactory. 


Their 


BRUSSELS CARPET LOOMS. 
(To the Editor of The Engineer.) 

Sir,—Would any correspondent kindly give me the names of some firms 
who make the most improved looms for weaving Brussels carpets? 

Perth, Feb. 5th, TEXTILE. 

THE STRENGTH OF CAST IRON, 
(To the Bditor of The Eagineer.) 

S1r,—I shall be obliged to any correspondent who will say where I can 
obtain any records of experiments on the breaking weights of short cast 
iron bars of varying lengths, together with the crushing and tensile 
strengths of the iron so broken. Many records of experiments on bars 
exist where the length is from thirty to fifty times the depth, but none 
that I know of where the “e “eges is less than this. H. 8. 8. 

Greville-place, N.W., Feb. 6th. 


GAS IN SYPHONS. 

(To the Editor of the Engineer.) 
Sir,—In answer to your correspondent ‘“ M. S.,” Chester-le-Street, I 
to recommend the following as a likely way of overcoming his 
difficulty :—As gas will collect at the crown of the syphon and prevent 
the flow of water in the pipes, I think if he were to take a tall vessel, say 
of the shape of an ordinary air vessel, fitted with perfectly air-tight 
cocks at the top and bottom, and connect this vessel with the crown of 
the syphon, all the gas that may be travelling with the water will, when 
it arrives at the crown of the syphon, rise to the top of this receiver or 
vessel, and continue to do so until the vessel is filled with gas. When 
the receiver has been so filled, the cock at the bottom must be closed, the 

top one opened, and the gas displaced by water. It will be necessary 
fix along ga lass to show when the vessel is filled with gas, and 
should the syphon draw large quantities of gas, it might be requisite to 

apply an automatic artang t to work the cocks. 

if this eye be not quite clear, I shall be glad to send “‘M. 8." a 

hand-sketch if he will communicate with me. W. Henperson. 
Merrington-lane Ironworks, Spennymoor. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
‘rom the office, on the following terms (paid in advance) :— 

Half-yearly (ineluding double number). . + £0 lds, 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding THe ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 188. each :— 
Vols, 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
pet mo sent by Post-office order must be accompanied by letter of advice 
a Publisher, Thick Paper Copies may be had, if preferred, at increased 


tes, 
Remittance b be 
ose fe by | Post-office Order, — Australia, Belgium, Brazil, British 


France (Paris 


Good Hope, Denmark, t, 
“Teak , Jay ee 
Newfoun ew Wales, 
Switzerland, Tasmania, Turkey, 
be rn West Indies, China vié Sou 
eaitte nce by Bill in London.—Austria, Buenos Ceylon, 

and Algeria, Cresee, Ionian Islands, Norway, ~ ita Row 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, 


ADVERTISEMENTS. 

*y* The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adier- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements Jrom the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except tly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

oe Six o’cLock ON THURSDAY EVENING IN EACH WEEK, 

a” Letters relating to Advertisements and the Publishing Department of the 
ape ete iy edarenet to the Publisher, Mr. d Riche; all 
letters to be addressed to the Editor of Tar Enainusr, 163. Strand. 


mit MEETINGS NEXT WEEK. 
iE INstTITUTION oF Civil ENGINRERS.—Tuesday, ‘ ..? 
“On the E tive Power of L tive Bolles,” by Mesa. - 


1eTY OF TELEGRAPH ENGINEERS.—Wednesday, Feb, 18th, at 
.; “ American Telegraphy,” by W. H. Preece, MALCE, 


and Java, £2 bs. 





DEATH. 
On the Ist Dec., at Turin, Italy, Mr. Epmonp Jutius Doucias WALKER, 
Superintendent, Persian Division, Indo-European Government Telegraph 
Department, to the inexpressible grief of his family. R.I.P. 
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PROGRESS IN FIELD-GUNS. 

SUFFICIENT has transpired to show that, in their 
efforts to produce an improved field-gun, the autho- 
rities connected with the Royal Gun Factories have 
been gaining fresh light of great value as to the condi- 
tions of success. One element of accuracy in the shoot- 
ing of breech-loaders has been very clearly ascertained, 
and will be appropriated for the benefit of muzzle-loaders. 
When a gun is loaded from the rear the shot of course 
goes in first. This being the process, it has been neces- 
sary to fix the position of the shot by some mechanical 
arrangement, independently of the powder charge. 
Hence the powder chamber has been made to retain an 
unvarying capacity, and it has been perfectly prac- 
ticable for each round to possess exactly the same ele- 
ments. Consequently, when shooting for accuracy, a very 
neat diagram has been made, it being possible to lodge 
the several shots very close together. e muzzle-loader 
having its shot rammed down upon its cartridge, has been 
subject to varying degrees of pressure on the latter, and 
a varying position of the shot. Weight for weight, any 
number of rounds might be exactly the same, but the 
capacity of the powder-chamber might be rarely twice 
alike. What this involves has been strikingly apparent 
in the experiments with the 80-ton gun. A gun is loaded 
not only with powder and shot but also with air, and the 
proportion of the latter affects the burning of the car- 
tridge, the pressure set up in the gun, and the velocity 
imparted to the projectile. If a breech-loader has the 
same weight of powder and shot in a succession of rounds, 
it also has the same bulk of air behind the shot. The 
makers and advocates of breech-loaders were apparently 
unconscious until lately of the advantage which they 
gained in this respect. But the matter is well under- 
stood by Herr Krupp at the present time. The principle 
being apprehended, there is no reason why it should not 
be applied to muzzle-loading guns, and this is the point 
which has now been reached. The varying air space in 
the different rounds probably accounted for the defective 
shooting at high angles during the Eastbourne experi- 
ments. 

There is no need for any more of this, and the 
new field-gun will unquestionably be provided with 
better appliances for securing a fixed capacity in 
the powder-chamber. It is also possible that we may 
see some change in the position of the copper gas-check. 
Herr Krupp places his gas-check—at least in some of his 
recent guns—a short distance in advance of the base of 
the shot, the gas-check being a ring or band instead of 
a disc. As this tends to weaken a projectile, it would be 
an objection in an armour-piercing shot or shell; but 
the objection would not apply in the case of field ar- 
tillery. There are certain advantages in such an appli- 
cation of the gas-check, and though there may be some 
mechanical difficulty in employing this method with 
muzzle-loaders, it would seem that something of the kind 
can be effected. As for the rifling, it is unquestionable 
that we are bidding good-bye to the studs, and that rota- 
tion is to be obtained henceforth from the gas-check, in 
conjunction with the polygroove system. 

Until very recently the breech-loader had an advantage 
over the muzzle-loader in the possession of a powder 
chamber. The enlargement of the bore at the lower end 
of arifled breech-loader was not adopted originally for 
the sake of using a shorter cartridge or a larger charge, 
but in order to make room for the entrance of the lead- 
coated projectile. Afterwards it was discovered that 
other benefits accrued. The action of the powder charge 
in a gun not being so well understood as it is now, it was 
thought that if a muzzle-loader were chambered, it would 
be necessary to have a cartridge of peculiar construction, 
so that when rammed home it should expand laterally 
and occupy the enlarged diameter. But the big gun has 
taught us that it is well to have some amount of space un- 
occupied in the powder-chamber, and accordingly there is 
no peculiar difficulty in the use of a chambered muzzle- 
loader. In fact, if it is thought desirable to make the 
cartridge swell out so as to fill the diameter of the 
chamber, it becomes necessary to create an air-space 
inside the cartridge by means of a hollow cone, or similar 
contrivance, which, in the case of the 80-ton gun, is util- 
ised for the transmission of a flash through an axial vent, 
whereby the cartridge is fired centrally, thereby pre- 
venting or diminishing those waves of pressure which 
act locally with abnormal force. 

Two new field-guns, designed and manufactured by Sir 
W. G. Armstrong and Co., have been fired at the proof 
butts on the Government ground at Woolwich, an 
about to be tried at Shoebu 
One is a muzzle-loader, and the other a breech-loader. 
The trials with the experimental 12-pounder of the Royal 
Gun Factories are still a and very important 
results have been achieved. How these will compare 
with the performance of the Elswick guns remains yet to 
be seen. The gun itself is not the only question. There 
are many details connected with the projectile which 
enter largely into the efficiency of the weapon. In 
respect to velocity, the experimental 12-pounder of the 
Royal Gun Factories appears to be very efficient. Col. 
Owen, in his recent official “Treatise,” has given the 
velocities attained with this piece as ing between 
1550ft. and 1700ft. per second. We believe that even a 
higher velocity than the latter has since been obtained, 
but it is not considered desirable to employ such a velo- 
— the service. 

e Government gun is chambered, the dimensions of 
the powder-chamber being given in the “Treatise” as 8in, 


are 





ess for range and accuracy.’ 





in length, and 3’6in. in diameter, the powder charge rang- 
ing from 2°75 lb. to 3 lb. These data may now be departed 
from, but the total length of the probably remains 
unaltered, namely, 83in. The calibre is given as from 
3in. to 3°2in. and the weight 8 cwt. The question of field- 
guns is now one of ¢ importance, and the impending 
changes possess much interest. 


HIGH AND LOW-PRESSURE MARINE ENGINES. 


We illustrate very fully this week engines which 
embody the most important improvement that has been 
effected for several years in the propelling machinery of 
our ships of war. Steam must be worked expansively if 
it is to be used economically ; and economy of fuel is of 
considerable importance in the case of ships which do 
not carry as much coal as is desirable because they have 
to carry armour and guns instead. But steam must have 
some considerable pressure before it can be used expan- 
sively ; yet.a boiler containing high-pressure steem is a 
very dangerous companion on board a ship of war in 
action—how dangerous has been proved by the results 
which followed on the failure of the boilers of her 
Majesty’s ships Thistle and Thunderer. Those who 
have made themselves familiar with the circum- 
stances of the explosion on board the latter vessel will 
not fail to perceive that had the ship been in action at 
the time she must have fallen a prey to her enemy, 
as—to say nothing of the demoralisation of her crew—she 
was left quite helpless for nearly an hour, during which 
she could not be manceuvred. A shot or a shell by 
penetrating a boiler carrying a pressure of 50]b. or 601b. 
would give a speedy and disastrous end to a naval engage- 
ment, so far, at least, as one ship was concerned ; and an 
argument based on this fact was long used to dissuade the 
Admiralty from adopting high pressures in the navy. 
The absolute necessity for economising fuel, and the 
protection afforded by armour-plates, at last overcame 
official inertia, and high steam and compound engines 
are now to be found in the navy as well as in the 
mercantile marine of Great Britam. It is not to be 
denied, however, that economy of fuel has been purchased 
at a high price when an imperfectly protected ironclad 
has to go into battle with steam far above atmospheric 

ressure in her boilers. The nature of this danger was 
ully appreciated years ago. The old paddle-wheel 
steamers of the navy, such as the Basilisk, 400-horse 
power nominal, or the Gorgon, 320-horse power, carried a 
pressure of but 10]b. and 8 1b. on the square inch. When 
a little further on screw steamers were introduced in the 
shape of line-of-battle ships cut down and converted, low 
pressures were still retained, not only because they were 
the rule at sea, but because high pressures were regarded 
as fraught with peril. The Ajax, for example, 450-horse 
power nominal, carried but 6]b. in her Calas, which 
was much less than that regularly used in the merchant 
service. Her indicated horse-power was only 846, though 
she had a displacement of over 3000 tons. The Arrogant, 
2500 tons, and 623 indicated horse-power, carried only 
5 lb., though safety valve loads of as much as 14 |b. and 
15 1b. were to be found in ordinary ships. It is not 
necessary to give additional examples of a fact which is 
often lost sight of in the present day. One of the 
first duties of a naval engineer on going into action 
was to see that, small as were the pressures we have 
named, even they should be brought still lower. 
No pressure of steam greater than about 1 lb. above the 
atmosphere was to be carried, and he was provided with 
fear-naught canvas, red lead putty, boards, and logs of 
wood to stop a shot-hole should’ one be made in the 
boilers. With steam only at or about the atmospheric 
pressure, little or no danger need to be apprehended, even 
if a shot did strike a boiler, as the outrush of steam 
would be trifling, if it took place at all. Assoon as it had 
come to be understood that guns were on the whole too 
powerful for armour, and that it was by no means easy to 
effectively protect boilers in our ironclads, although the 
engines would be rendered tolerably safe by keeping 
them below the water-line, a problem presented itself for 
solution. Low pressures were essential to safety, but 
high pressures were needed for economy. How could.an 
engine be made which would work well with steam of 
any pressure? The first practical solution of the diffi- 
cu yas supplied by the engines of the Iris, constructed 
by Messrs. Maudslay, under a patent secured by Mr. 
Charles Sells, who has long : held an important position 
with the firm. 

The Iris is an unarmoured ship, and her boilers, although 
protected to some extent so long as her bunkers are full, 
are yet exposed to greater dangers than those in an iron- 
clad. The ship is fitted with compound engines, driving 
twin screws, and so arranged, that whereas under ordinary 
circumstances steam is admitted from the boiler to the 
valve chests of the small cylinders only, and after leaving 
the small cylinders, completesit work in the large cylinders, 
still when the necessity arrives, as on going into action, 
the steam can be sent directly into the low-pressure 
valve chests also, and the engines then worked as though 
they were not compounded, and in this way the ave 
pressure may be kept up to apoint not much less than 
that which obtains when theengines are worked compound, 
although the boiler pressure, instead of being 65 Ib. on the 
square inch, is little above that of the atmosphere. The 
area of each small piston is 1320in., and of each large 
piston 4418in. The stroke is the same in both cylinders, 
so that their capacities are, neglecting clearance and port 
space, as the areas of the pistons. In other words, the 
large cylinder has approximately a capacity of 3°34, that 
of the small cylinder being unity. if the steam is cut 
off at about half stroke, or expanded twice in the small 
cylinder, then the total, expansion will be seven-fold, 
neglecting loss, and “gaps” in the diagrams ; and steam 
of a total pressure of 75 Ib. on the square inch expanded 
seven times would give an avelage cylinder pressure of 
about 31lb. In practice the regular driving pressure 
would be much less than this, probably about 23 Ib., o 
thereabouts. If steam of atmospheric pressure was worked 
through a range of, say, 90 per cent. of the stroke in both 
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cylinders, there would be an effective pressure of probably 
not much less than 10 Tb. on the square inch ; and if the 
powers were nearly as the pressures, it will be seen that 
the engines of the Iris could, with a boiler pressure of 
but a pound or two above the atmosphere, work up to 
nearly one-half the power which they would develope 
with steam of 65 lb. pressure in her boilers. The power 
would decrease, however, more rapidly than the pressure, 
because the piston speed would fall off as well. The 
speeds of ships vary, broadly speaking, in the same ratio 
as the cube roots of the propelling powers. When work- 
ing up to 7000-horse power, the Iris attained a mean 
speed of 16°45 knots per hour. When working non- 
compound, she probably would exert about 2500- 
horse power, which should give a speed of over 
11° knots per hour. Although she has been tested 
at full power, and at atmospheric pressure, the 
Tris has made no run which gives her speed under 
the latter condition. It is estimated, however, that it 
ought to be 11 knots, or a little less than the figures we 
have given above. But even 11 knots is a highly respecta- 
blevelocity, and if it canbe maintained with low-pressures, 
the Iris may go with confidence into an action in which 
she could not prudently take part did she carry 65 |b. 
steam ; and this enormous advantage is obtained, as will 
be seen, by very simple means, entailing no complication, 
and quite unlikely to get out of order. The highest 
velocity which could be got under steam from our screw 
ships up to the year 1850 did not exceed ten knots an 
hour, the Dauntless, a 2200 ton ship, alone exceeding this 
velocity by a fraction of a knot with a safety valve load 
of 8 lb. In the Iris, and no doubt in many vessels yet 
to come, a higher velocity than that of the fastest of our 
old men-of-war may thus be obtained under conditions 
of yet greater safety as regards pressure. 

We have heard it urged that by slightly increasing the 
diameter of the cylinders, and working low steam full 
stroke im the small cylinders when going into action, 
almost the same results can be obtained as though Mr. 
Sells’ principle was adopted. But it is surely much 
better to employ a couple of valves to secure 
the required end than to augment the dimensions of an 
entire engine. Apart from this, however, it may be 
easily shown that under no reasonable conditions could 
the same result be obtained. Unless steam is worked 
almost without expansion in both cylinders, it is impos- 
sible to dispense with a pressure of some pounds above 
the atmosphere in the boilers, and steam of even 5 lb. on 
the square inch will scald at least as effectually as steam 
of 40 Yb. or 50'lb. The great point is to keep the pressure 
down quite to that of the atmosphere, or even a little 

low it. Then, when a hole is knocked in a boiler, it 
must be stopped, not only to keep steam in, but to pre- 
vent air from rushing in, finding its way to the engines, 
spoiling the vacuum, and stopping them. This is a difti- 
culty which is easily overcome, and hardly needs much 
consideration. Buta great mistake will be made if what 
may be termed “compromise” engines are adopted, 
which can be worked as we please, either with 70 lb. or 
10 Ib. steam, let us say, but unable to get over the centres 
with much less than the latter pressure, instead of 
machinery such as we illustrate, which will give a speed 
equal to that of most mercantile steamers, with practically 
no lead on the safety valves. 


RED-HOT WATER. 

Can water be made “red-hot?” In other words, can 
it be raised to a temperature of, say, 1000deg. Fah.! It 
is well-known that air is raised daily to this temperature, 
and even to much more, and the hot blast sent into some 
of the great North-country furnaces will readily ignite 
paper or wood; but it is to the last degree improbable 
that water, save in very minute quantities, has ever been 
heated to as much as 1000 deg. How it would behave 
under such a condition has often excited speculation ; but 
the question has generally been put on one side as a matter 
of no practical importance whatever. Within the last few 
days, however, a certain amount of attention has been 
directed to the point, because a building has been burned 
down, and it is asserted that the fire was caused by water 
tubes, used for warming purposes, becoming nearly or 
quite red-hot, and so igniting a wooden floor or partition. 
Now it is well-known that conflagrations have been 
sometimes occasioned by the use of heating pipes, 
the temperature of which never exceeded 200 deg. The 
woodwork close to these pipes has been desiccated 
to the last degree, and at last what is known as spon- 
taneous combustion has taken place. Flues not unfre- 
quently contain air and fire gases at a temperature nearly 
as great as that of the hot blast to which we have 
referred above, and such flues are a prolific source of 
fires. But in the case to which we refer no attempt has 
been made, so far as we are aware, to attribute the con- 
fiagration to a slow and prolonged process of heating and 
drying woodwork. It is argued that the pipes contain- 
ing the hot water actually became red hot, and that this 
directly and at once wrought the mischief. We think it 
may be shown that ae of this kind could have 
taken place; and that, in a word, no pipe or system of 
pipes that might be used for heating could be made 
red-hot while containing water. A red heat may mean 
anything within a wide range of temperature, but 
950 deg. to 1000 deg. is about the lowest at which iron 
will glow Spppecebis Oaoeme red-hot—in daylight. If 
water could he raised to this temperature within a pipe 
of iron, then the pipe would glow. The question to ~ 
solved is, simply, could water be raised to 1000 deg., or 
some temperature near 1000deg. Supposing the source 
of heat to be sufficient, there is nothing connected with 
the phenomena of circulation and convection to prevent 
the water being brought up to as much as 2000 deg,, or 
indeed to any number of degrees; and we must there- 
fore look for the reason why it cannot be made red hot 
in some other direction. ‘This is not far to seek; water 
cannot be raised to a, high temperature under the stated 
conditions, because the pressuxe which it would exert 
would burst any system of pipes which it is practicable 
to use in heating a building. 





It is generally assumed when water is heated even 
in a closed vessel which it completely fills after it has 
expanded, that what may be termed intra-molecular steam 
is produced, which causes a pressure on the sides -of the 
vessel gontaining it and the heated water, The steam 
follows the same laws as steam produced in the ordinary 
way ina boiler, that is to say, the pressure augments 
with and bears a certain relation “to the temperature. 
Thus while steam of 14°7 Ib. pressure, absolute, has a 
temperature of 212 deg., steam of 50 lb. pressure, abso- 
lute, has a temperature of 281 deg.; 100 Ib. steam has a 
temperature of 328 deg., and so on. Experiments 
made by Regnault have demonstrated that the tem- 
perature rises much more slowly than the  pres- 
sure. Thus, steam of 1 Ib. pressure, having a tempera- 
ture of 102°1 deg., steam of 6 lb. will have a temperature 
of 170°2 deg. The difference is 681 deg.; in other 
words, 68'1 deg. of heat have to be imparted to 
increase the pressure 5 Ib. But the temperature of steam 
of 11 lb, is 197°8. That is to say, we put on the second 
increase of 5 Ib. for an increase of 27°6 deg. of heat only; 
and this principle obtains all through the whole range of 
temperatures and pressures so far as is known. The law 
of variation in the increments of temperature correspond- 
ing to augmentations of pressures, has been carefully 
investigated by several writers up toa certain point. It 
is unnecessary to go deeply into the subject here. Tables 
of pressures and temperatures have been calculated which 
answer all the ordinary questions of the engineer at a 
glance, and Mr. Clark, in his admirable “ Manual of 
Rules, Tables, and Data for Mechanical Engineers,” has 
extended the ordinary figures, and given a table of the 
woperties of steam up to 1000 1b. on the square inch. 
Put the temperature corresponding to this pressure is but 
546°5 rea below a red heat, and to ascertain what 
the pressure would be at higher temperatures, we must 
have recourse to calculation. Mr. W. M. Buchanan prepared 
a very convenient formula for this purpose, which has long 
been used by engineers, and is known to be accurate up 
to pressures of about 450 1b. on the square inch. Beyond 
that it is probable that it should only be regarded as 
approximately correct ; but there is reason to think that 
it errs rather in giving too low a pressure for a stated 
temperature than in the opposite direction. The formula 
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p is the pressure and ¢ the temperature. 

Probably the lowest temperature at which a metal can 
be called red-hot is 950 deg., but by the aid of the 
formula given above we find that steam of about this 
temperature has a pressure of not less than 8500 Ib. on 
the square inch. From all which it appears that 
the water contained in the heating apparatus said to 
have become red-hot, must have exerted a pressure in the 
pipes of certainly not less, and probably a great deal 
more than 4 tons on the square inch. 

Provided the pipes could withstand this strain there 
was no physical and insurmountable obstacle to heating 
the water red-hot; conditionally, of course, that the 
furnace would supply caloric faster than the pipes 
radiated it, and that there was no safety valve. 
Pipes used for heating high-pressure warming appa- 
ratus are made of wrought iron welded, and usually 
with an internal diameter of little more than lin., 
the strength of such pipes is not very remarkable at any 
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time, and it would be reduced by at least one-half when | 


the metal was heated red-hot. We are not aware of the 
existence of any trustworthy record of experiments made 
to test the strength of such pipes; but it is easy to see 
that one an inch in diameter and, say, }in. thick, could not 
sustain a much greater pressure than about 6000 Ib, to the 
square inch ; and even if the pipes were tin. thick, they 
would not stand more than about 12,000 Ib. to the square 
inch, when cold, or less than half this when red- 
hot. It may be safely affirmed, therefore, that water 
could not possibly be made red-hot under the stated condi- 
tions. Whether it could be made red-hot under any condi- 
tions is quite another matter. A very small quantity might 
no doubt be enclosed in a cavity, say, within an iron 
sphere, and there raised to a temperature of over 1000 

egrees ; but nothing whatever could then be known as to 
the behaviour of the fluid at exalted temperatures. Very 
minute quantities of water have been highly heated 
under oil, with various results, but such experiments 
convey little that is instructive. So far as experiment has 
gone, it tells us that pressure is rapidly accummulated as 
heat is iapertnd to imprisoned water, and that there 
appears to no limit to this pressure. Further, that 
when a moderate space is allowed to exist above the water, 
then the whole of it may be converted into steam, occupy 
ing a space not much greater than that of the original 
water; and various phenomena have been observed, such 
as the sudden apparent disappearance of the water as a 
given temperature was reached. But all inquiries of this 
kind have been conducted on an mae ae a small scale, 
nor can it be otherwise unless considerable sums of money 
become available for expenditure on experimental appa- 
ratus, highly heated water being nearly as dangerous a 
commodity to deal with as nitro-glycerine. 

FRAUDULENT PATENTS. 

Ay action for infringement of patent rights tried this week 
at the Rolls, was the means of bringing tc: light a transaction 
which, to say the least and best of it, is instructive. Mr. 
Frearson, the inventor and patentee of a. machine for making 
screw blanks, brought this action against a Mr. Loe, in respect 
of certain yy infringements of Mr. Frearson’s patent. 
This patent is dated lst June, 1875. Amongst the defences 
set up by the defendant was one which relied upon anticipa- 
tion by another patent, and it was in investigating this 
particular defence, and the history of the latter patent, that the 
following remarkable revelation was made. It was shown 
that the defendant, having obtained improperly a set of draw- 
ings of Mr. Frearson’s ine, went to Belgium with one 
R. B. Johnson, who there applied for and obtained a 
This done, Johnson returned to England, and forthwith com- 
municated the substance of the Belgian patent to one.a P. 
Wells, who then obtained letters patent, dated 1lth May, 
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1875, for the invention, as a comniunication from abroad. The 
object of this little plan; aecording to the statements of the 
defendant, was that he might be spared the pain of making 
here the usual declaration as to the invention, which declara- 
tion, having regard to his peculiar relations to the plaintiff, 
could not be otherwise than false. It is not necessary to 
discuss the morality of the affair; itis sufficient to say that 
the Master of the Rolls decided promptly that Wells’ patent 
was fraudulent, and could not he regarded as any obstacle to 
the plaintiffs right. This is a very satisfactory decision, and 
is completely adapted to the facts of the particular case. But 
whether the decision amounts to a proposition that every 
erord so improperly obtained is no prior publication,’ as 

tween true inventor and the public, may be doubted. In 
every c xe as between true inventor and fraudulent patentee, 
the ie would be binding; and it would also be available 
as against the public in those cases where the complete speci- 
fication of the fraudulent patent had not been published pre- 
viously to the specification of the later but genuine patent, 
Beyond this it is difficult to see how far the decision conld 
be extended, The facts above given are generally interesting 
to inventors, who may be assured that a schemer so ingenious 
as the defendant in this action will not want for imitators. 
Verbum sap. 

BESSEMER STEEL, 

Ir it be true that ‘ nothing succeeds like success,” then the 
success of Mr. Bessemer’s great metallurgical invention may 
be said to be indeed successful. Within a limited period— 
practically within fifteen years—it has worked a silent revo- 
lution in the iron trade, and now appears likely utterly to 
extinguish several of the older iron-working processes. The 
world requires cheapness and quality in combination, and 
these two requisites are, at the present time, satisfied by the 
material in question. But buyers also require the material 
they obtain to be reliable, and it is in this one respect that 
the product of the Bessemer converter has not hitherto 
appeared to advantage. This defect, however, is, it is said 
by steel makers, now being rapidly got rid of, and there is 
some probability that this class of steel will prevent be 
manufactured in such a way that it will not only be of known 
quality, but will be guaranteed to take a temper equal to that 
now only to be obtained by the use of good cast steel. Some- 
thing to this effect is hinted at in the letter of our Sheffield 
correspondent published to-day. Should this prove a manu- 
facturing success on a large scale, there can be little or no 
doubt that another most serious blow will thereby be dealt to 
the crucible steel industry. Already, however, the growth 
of the Bessemer trade all over the world is simply astonishing, 
and bids fair to exceed the wildest estimates ever formed of 
its probable success. In this country there were only eighteen 
Bessemer steel works in 1870, the number of converters being 
eighty-five, and the total production about 215,000 tons ; 
whereas in 1877 there were twenty-four works of this kind, 
with 110 converters, and an estimated actual production 
yearly of at least 750,000 tons, and with powers equal, accord- 
ing to some estimates, to nearly 3,000,000 tons per annum. 
These estimates are based on the assumption that each con- 
verter yiells 90 tons per twenty-four hours for 300 working 
days yearly ; whereas, as a matter of recorded fact, it is known 
that in this country, as well as in the United States, as much 
as 250 tons have been made per twenty-four hours from a pair 
of 6-ton converters ; so that it would seem to be quite possible 
forus to quadruple our present Bessemer production, without 
materially increasing the existing plant and appliances. 


A LIVERPOOL CONTRACT. 

A curious circumstance in connection with hydraulic 
machinery has recently occurred. The Liverpool Dock 
Board required some new hydraulic machinery, the amount 
of the contract being over £40,000, and without inviting any 
competition, they gave the work to Messrs. Sir W. Armn- 
strong and Co., of Newcastle. There can be no doubt but 
that the firm are quite competent to execute the work in 
the best possible manner. The chairman, Mr, rison, 
remarked that he was unable to learn that any large 
hydraulic work had been constructed by any other firm in 
the pang and no doubt in consequence of this statement, 
although Mr. Littledale moved an amendment, the tender 
was accepted by a majority of 22 to 2. Now it luckily 
happens that in this case the Liverpool Dock Board have 
fallen into’ good hands, but it might have been otherwise, and 
the chairman should learn that there are two or three other 
firms in England which can carry out hydraulic works, and 
have carried them out successfully, on a large scale. Had he 
ascertained the facts in the first instance, a little wholesome 
competition would have been introduéed, the good folk of 
Liverpool would have lost nothing, and the reputation of the 
Board for intelligence, capacity, and love of fair play would 
not have been imperilled. 








REVIEW. 


The History, Products, and Processes of the Alkali Trade, 
including the most recent Improvements, By CHARLES 
Tuomas Kinezerr. With 23 Illustrations. London: 
Longmans. 1877. 

Tue author has put together in this volume the series of 
papers on this important branch of chemical industry 
which he had recently communicated to a contemporary. 
His aim has been to be at once concise apd cum ehensive 
—to prepare a book which shall be reada alike to the 
general public and to those engaged practically in the 
technical branches with which he has to dak F 
alive to the importance which may upon occasion attach 
itself to a process which, viewed by the light of our 
present knowledge, may appear to be of no availand 
impracticable, he has wisely bestowed considerable 
attention to propositions and suggestions for improved 
processes whick have not been as yet, and perhaps never 
may be, adopted in practice. In what may now seem a 
failure may te the germ, incompletely developed, of a 
method of great technical importance, which only needs 
the moulding by another mind to make it of service to 
mankind. Particular stress has been laid on the 
chemical characters of waste products, and their possible 
utilisation. The past history of technical chemistry has 
taught us many most. striking lessons..of value..of. 
such products when we learn how to.use them. 

The subject has been handled in its widest sense, 
and we are provided with the details of the manufacture 
of sulphuric acid from sulphur and pyrites ; the recovery 
of traces of copper and the noble metals from the latter 
mineral ; the history of the production of salt, sodium 
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sulphate, carbonate and hydrate, as well as of hydro- 
chloric ‘acid ; the: regeneration of sulphur-from alkali 
waste; andthe manufacture of soap, ‘The latter half of 
the book deals with the processes for preparmg chlorine, 
bleaching powder and bleaching liquors, and potassium 
chlorate. 

Pyrites was first used on a large scale in Great Britain 
for the manufacture of sulphuric acid, about forty years 
ago, the supply being chiefly drawn from the mines of 
Cornwall and Ireland; in 1874 nine-tenths of the acid 
made in England- was prepared from foreign pyrites, 
imported chiefly from Spain, Portugal and Norway, 
During the last ten years the consumption of pyrites im 
France has risen from an annual amount of 90,000 tons 
to 180,000 tons, and in England during the last decade 
from 180,000 tons to 520,000 tons. Another and a curious 
source of sulphur is the product obtained by passing coal 
gas through a mixture of iron rust and sawdust, when 
purifying it by Hill’s process; after repeated use this 
mixture may contain as much as 40 per cent. of sulphur, 
and one ton of the material is stated to have yielde 
1} ton of hydrated sulphuric acid. The discovery of 
sodium nitrate—also called caliche, or cubic nitre, or Chili 
saltpetre—in South America in 1821, in apparently almost 
unlimited quantity, gave a great impetus to the sulphuric 
acid meanatacture; this salt contains 9 per cent. more 


nitric acid than is found in saltpetre. Among the most 


recent and ingenious improvements im’ the economical}: 


preparation of sulphuric acid is that, to which the author 
refers, which has been devised by Dr. Sprengel, of inject- 
ing pulverised water, in place of steam, by means of a 
platinum spray jet, into the lead chambers. It will 
already be familiar to many of our readers ; 20 lb. of 
steam convert 80 lb. of water into spray at the rate of 
about one third of a ton in twenty-four hours. The jets 
are placed in the wall of the chamber about 40ft. apart. 
In one factory nearly two-thirds of the amount of coal 
formerly consumed to produce steam have been saved by 
this simple device, while its introduction fayours those 
conditions of temperature and volume under whith the acid 
is most readily formed. The costly retort of @n alloy of 
platinum and iridium for the eoneentration of the acid, 
the price of which is about £4000, has now given place 
in England to retorts of lead glass of an improved kind; 
the use of the metalli¢ vessels, however, appears still to 
be preferred in many of the French factories. Scheurer 
Kestner’s recent experiments on the solubility of platinum 
in sulphuric acid of varying degrees of concentration are 
described by the author, as are also the economical pro- 
cesses adopted at the Widnes Metal Works for the 
recovery of silver, gold, and copper from the residues’ of 
vyrites, ; 
The development of alkali manufacture next engages 
the reader's attention, and the history of the crude pro- 
duct is fully gone into,..The kelp trade was introduced 
from Ireland by MaeLeed in 1730 to the Hi ds_of 
Scotland, and it is said that Lord Maed of the 
Isles realised £10,000 a year from his shores alone. In 
1814 soda crystals cost £60 per ton; in 1861 the price 
had fallen to £4 10s. per ton, and in that year there were 
fifty soda factories in Great Britain, producing 3000 tons 
of soda ash, 2000 tons of soda crystals, and 250 tons of 
sodium bicarbonate per week, as well as 400 tons of 
bleaching powder, the total annual value of the products 
exceeding 2,000,000 sterling. The annual yield of salt, 
which so largely supplied the crude material for this 
branch of industry in the United Kingdom, is stated to 
have amounted in 1860 to 1,570,972 tons. For every ton 
of soda ash produced there are from 14 tons to 2 tons of 
residual waste, which accumulates at the rate of from 
500 to 600 tons per week, When we consider that there 
are consumed annually 300,000 to 400,000 tons of pyrites, 
we can form some idea of the total bulk of the waste 
material which is now being stored up. This soda waste 
contains 15 to 20 per cent. of sulphur, or nine-tenths of 
the sulphur contained in the pyrites originally employed. 

A further source of soda is the eryolite of South Green- 
land, of which from 12,000 to 15,000 tons are consumed 
annually ; the process of obtaining it from this mineral 
is fully discussed. Of caustic soda, it appears, more than 
20,000 tons are made annually in England, of the value 
of £350,000 ; and, as the author points out, any question 
regarding an improvement in such a trade is deserving of 
the most careful study and consideration. Weldon’s 
chlorine process is gone into in the fullest detail, and is 
illustrated with plans of the plant. The. importance of 
the invention is heen out by the faet that, taking the 
bleachers’ make of Great Britain during 1874 to be 
90,000 tons, more than 50,000 were manufactured by this 
new process. In Germany, France, and’ Belgium it is 
being largely introduced. Deacon’s process, made known 
seven years ago, also receives the attention it deserves. 
In conelusion, we may refer the reader to the curious 
statistics, on pages 244 and 245, of the varied products 
derived from one constituent or other of the salt which 
is annually produced in this kingdom. 

In our examination of this volume we have remarked 
the care with which it has been prepared. In some 
instances names and places are not correctly given, but 
such instances are few. Occasionally words, obscure and 
hard to understand, have been introduced, such as 
“ hydrothion,” several times on page 138, and “ chemo- 
lysis,” on page 174; moreover, the expression “ moist 
sulphurous anhydride ”—page 136—and the first two dis- 
cordant analytical determinations mentioned on page 141 
arrived at and quoted by the author, should, in our 
opinion, have been revised. “The History, Products, 
and Precesses of the Alkali Trade” are, however, fairly 
represetited in this work. 

: . is to. be regretted. that this volume is without an 
index. 








Tue RoyaL AericuiruraL Soctety.—At the Council meeting 
of the Royal, Agricultural Society held. on the 6th inst,,.in 
Hanover-square, it was announced that the Lord Mayor 
London had decided to call a meeting on the .18th~Mareh, with 
pn inviting the Society to hold their show within the 
metropolis. 





STEAM ON COMMON ROADS, 


WE have receritly on two octasions briefly referred to the 


use of steam on common roads, and to the opposition which 
it meets with, especially at the hands of county magistrates 
and others, who, in a traction engine, seem to see something at 
which to tilt with the pugnacity that any innovation, however 
useful, engenders in some natures. The traction engine is 
now a well-tried and absolutely ry impl t, as is 
shown by the faet that the owners of several thousands of 
these engines, the value of which with their adjuncts cannot 
be less, but is probably over £2,000,000, ‘continually find 
plenty of work for them to do.. The law relating to the use 
of road locomotives is, however, most injurious in its opera- 
tion, as it places vast power in the hands of those who may 
use it in a most meddlesome and vexatious manner, for reasons 
which are generally as tenable as those which a few years ago 
were used by objectors to the employmeut of steam threshing 
machines, The most valid objections to the traction engine 
are those based on the injury done to the roads, more especi- 
ally by the heavy ploughing engines; but it is very well 
known that where the roads are properly made even this 
objection loses its force, for no injury, but very often 
zood is done» by these engines in consolidating the road. 
There are, however, miles of badly made and. inefficiently 
maintained roads in some of our agricultural districts, and it 
is the district boards having these under their charge that are 
most frequently en in these traction engine prosecutions ; 
princi because their district rates do not enable them to 
at the rdads in a condition suited to modern requirements. 
f, however, as seems to. be the case, farming cannot now 
be profitably carried on without the aid of these engines, it 
becomes the duty of such boards to cast about for the means 
to employ competent road makers and material. It is a 
suggestive fact that’ in some districts where traction engines 
are largely used, prosecution of their owners is never heard 
of, while in others it is a weekly occurrence. Every country 
policeman has it in his power to stop an engine on the 
most trivial pretences, and the restrictions imposed by the 
—— law are so many and varied that any silly objection 
ne may make is sure to find some support in the districts last 
referred to, and in which the magistrates make full use of the 
powers given them by the Acts of 186] and 1865, The ridi- 
culous and shameful unfairness to which traction engine 
owners are thus exposed, as compared with the owners of an 
other heavy vehicles, is too well-known and set: forth 
by the everyday mewspaper reports of actions and fines, to 
make it necessaryto refer to them here, and the restric- 





tions imposed are not more annoying than the 
effects of the absurd anomalies of the law as_ it 
Stands. If, for instance, a stone merchant sends a block 


of stone, weighing, say 20 tons, along a road, and breaks through 
a culvert, or belie, e pays nothing for the damage done, but 
if a traction e, weighing 10 tons, had broken through, 
the owner pay all costs of repairs. If, again, smoke 
isallowed to issue from the chimney of an engine for five 
minutes, the owner is liable and very often is fined, while in 
some places locomotives run for miles close to the common roads 
-—in some towns, as in Newport, Mon., they run through 
streets—and may emit clouds of smoke, without any more risk of 
action for creating a nuisance than that incurred by a plumber 
who stands a smoking fire in a brazier, or a threshing machine 
owner who works an engine, alongside the road. The restric- 
tions as to hours of working are again of such a character that, 
having this in their hands, some magistrates have proposed to 
reduce the working hours to those between midnight and 
6 a.m., and one is known to suggest reducing it to two hours 
of the twenty-four. If an owner wishes to send an engine 
through the metropolis, he must, if he strictly observes the 
Metropolitan Board of Works’ regulations, perform a miracle, 
inasmuch as his engine must travel twenty miles in eight 
hours at a speed of two miles per hour. Unless the driver 
disregards the regulation as to speed—for which he may be 
fined—he will find himself somewhere within the metro- 
politan boundary at 6 a.m., where he may be stopped by any 
policeman, and then fined for obstructing the ona 

It may be h arked, with reference to the hours of 
working, that ¢ ] limitation to the dark hours seems to 
be a most unt ‘yestriction, for although the number of 
yehicles and horséS’on most roads is much greater in the day 
time than at night, it is infinitely more dangerous to meet an 
engine in a dark night than it is in broad daylight. Not only 
are horses much more easily frightened, but darkness makes 
the danger much greater from other reasons than simply the 
absence of assistance when required. Horses are more easily 
frightened and less readily managed, and it is far less easy for 
the engine driver to work very close to the side of the road 
with safety or to see vehicles approaching from ahead or from 


‘is not surprising, ‘therefore, that owners of road engines 
should combine te re: possible the restrictions. under 


which In"Pae Encrxerr of the 14th December 
last, the 1 meemng, of the National Association of 
Qwners of i comotive Steam Engines, was 


briefly announced, theobjects of which are threefold, namely, 
“To obtain a reform in the law as the use of agricultural 
locomotive steam engines;” to defend members of the associa- 
- in cases of vexatious. papiees sanee the existing law ; 
q ally to promote nterests of persons employin; i- 
1 frepatieirings.” Pocss ncopy-a ee ruled of 
the Association we learn that members are to consist of owners 
of agricultural locomotives, of who are not owners-but 
who are interested in the objects of the Association, and of 
manufacturers of agricultural locomotives. Each meinber 
must pay a small admission fee, and an annual.subseription in 
proportion to the number of engines owned by him. The 
second-class will only pay a small subscription, and the third 
will pay an annual subscription of. £21. The first general 
meeting of the Association was held: yesterday at the Cannon- 
street Hotel, Mr. Thos. Svsling occupying the: chair, in the 
absence of his grace the Duke of Sutherland, president. 

The meeting was numerously attended, and the rules,.as 
proposed and published by the Council,- were unanimodsly 
approved. The chairman urged that it was siecessary that-all 
those possessing and working engines should do their utmost 
to keep from offending against the law as it stands, and that 
all should impress’ ipon. their representatives: the urgent 
necessity of securing reform in the law. 

The Association only asks that the recommendations of the 
Select. Cominittee of the House of Corimons of 1873 should 
pass. into: law. Their report-recommended that snost of the 
restrictions at present imposed should be removed, and stated 


that the law as it stands is full of absurd and vexatious 


anomalies, It is now ea five years since that report was 
made, and it must be hoped-that the Association Will atcoaed 
in getting its recommendations carried into effedt. 





BOILER EXPLOSIONS IN 1877. 

THE annual report of the Manchester Steam Users’ Association, 
presented by Mr. L. E. Fletcher, the chief engineer, at a recent 
meeting of the executive committee, the president, Mr. Hugh 
Mason, in.the chair,s#tates that theAssociation made, during the 
past year, 9712 boiler examinati of which 3066 were “ entire,” 
103 “internal,” 36 “flue,” and{ external,” the ‘ entire,” 
the “internal,” and the “flue” examinations being made with 
the boilers at rest, and prepared so that. the inspectors could get 
inside and pass up the flues as necessary, and the “ external” 
examinations being made with the boilers at work under steam, 
These examinations have revealed 1402 defects, such as wasting 
of the plates from external or internal corrosion, fractures, fittings 
out of order, &c., 51 of which were dangerous. 

During the year 1877, 37 explosions occurred, killing 52 persons 
and injuring 65 others. The average for the preceding ten years 
was 49 explosions, killing 64 personsand injuring 101 others, sothat 
the number of explosions for 1877 was a little helow that average, 
possibly due to the depression of trade and the consequent reduc- 
tion of the number of boilers at work which at ironworks and 
collieries must be considerable, 

In addition to the explosions arising from steam boilers there 

were nine others, which are termed ‘“‘minor explosions,” due. to 
the bursting of steam pipes, &c., and by which a persons were 
killed and six others injured. The following are one or two 
illustrations :—On January 2lst a man was scalded to death 
through taking off the blank fiange of a steam pipe before the 
steam was fairly down. On October 19th an engineman 
at a cotton mill was severely scalded when in the act of 
opening the stop valve on the top of a boiler, through the 
bursting of the valve box in consequence of the lodgment 
of water in the steam pipe, which was due to the mal- 
arrangement of the pipe and want of sufficient drainage. 
October 22nd, a similar case occurred at another cotton mill, 
killing two persons. Suitable drain pipes should be fixed at any 
point in the steam pipes where water is liable to lodge, so as to 
fet off the water formed by condensation before the stop valves 
are opened and a rush of steam set up, by which a water hammer 
action inside the pipes is induced, which does the mischief. On 
November 27th, one man was scalded to death and three others 
seriously injured by the sudden discharge of steam from two low 
water safety valves. This would not have occurred had the 
valves been suitably bonnetted and supplied with discharge pipes 
for carrying the waste steamto the outside of the boiler house, 
The weights on lever safety valves should be secured in position 
to prevent their being accidentally shifted. Two feed-water 
heater explosions occurred. ‘The first was due to the peculiar 
construction of the heater, which consisted of one pipe upwards 
of half a mile long, containing a number of bends through whieh 
the water had to find its way in passing from the pump to 
the boiler. The second feed-water heater explosion was due to 
an accumulation of pressure consequent on the safety valve outlet 
becoming choked with incrustation. The safety valves of feed- 
water heaters should be strictly watched to see that they are in 
working order. On October Sth, a kitchen boiler burst, injuring 
one person. A small reliable safety vaive should be fixed to every 
boiler of that class. These cases bring the total for the year up 
to forty-six explosions, killing fifty-six persons, and injuring 
seventy-one others. 

The average working pressure of all the boilers that burst was 
50 Ib., so that the explosions were not, as a rule, due to a high 
pressure of steam, In one ease the pressure was 20 lb.; and in 
others 30 Ib. per square inch. By far the greater number of 
explosions during the year were due to defective condition and 
mal-construction, and might have been prevented by competent 
inspection. 

‘Three of the persons killed were outside the works at which 
the explosion occurred. One was a child seventeen months old, 
playing in the upper room of a dwelling, when a large fragment 
of the boiler crashed through‘the roof, and, falling on the child; 
killed it on the spot. A second was a lad ten years old, who was. 
standing on a public quay at the time. <A third was a-womeat 
lying in bed on the opposite side of the street in which the exple- 
sion occurred, the débris being shot against her house with such 
violence that it fell to the ground, burying her in the ruins. 
These cases show that those living in the neighbourhood of boilers 
are in actual danger unless every precaution is taken to ensure 
the boilers being suitable for their work. A system of competent 
independent inspection would secure this, and the Association 
urges that it has become the duty of the Government to enforge 
this simple precaution in the interest of the public safety. 

The Association combats the statement made in the report of 
the Select Committee of the House of Commons on “Steam 
Boiler Explosions” in 1871, that ‘compulsory inspection would 
lessen the responsibility of boiler owners, and that owners ars 
the best able to ascertain the condition of their boilers,” pointing 
out that in three cases during the past year owners themselves, 
though minding their own boilers, were killed. In each instance 
the cause of the explosion was the wasted condition of the boiler, 
and had the owners placed the rs under competent inspee- 
tion, the explosions would have n prevented, and their lives 
saved. The transference of responsibility by no means implies# 
shirking or evasion of responsibility. The retention of the 
responsibility by the owners cost them their lives. The Associa- 
tion considers that the statement of the Select Committee is 
opposed to the entire experience of the Association working for 

ears, 

* The Association recommends that a competent court of inquiry, 
totally distinct from the coroner’s court, be appointed to investi- 
gate every boiler explosion, whether fatal or not. In the event 
of colliery explosions, railway eolligions, the loss of vessels at sea, 
&c., and also on the occurrenee of a boiler explosion on board a 
passenger steamer, investigations are at present made by a court, 
independent of the coroner’s, and more competent to deal with 
technical questions. It is therefore an anomaly that an 
investigation apart from the @oroner’s court is not made in the 
event of boiler explosions on land: The experience of the past 
years showed that coroners’ juries, however competent they might 

e to deal with criminal questions, were not competent to dea 
with the scientific questions involved in the investigation of boiler 
explosions. ; 

uring the past year, there have been indicated and inspected 
_by the Association, 176 engines, comprising 246 cylinders, many 
of the engines being compound, and developing 23,508 indicated 
horse-power. Striking an extended average, it was found that in 
é¢ompound condensing engines, with a mean. boiler pressure of 
68°5 lb., the consumption of Goal per indicated horse power per 
hour was 4°79 Ib. gross, and 3° Ib. net, while:in single cylinder 
eondensing engines, with a boiler presSure of 47°5 b., the 
‘consumption of coal was 5°85 Ib. gross, and 4°58 Ib. net. 
™ A careful test has been made to ascertain the comparative 
economy of mechanical firing or hand firing; while arrange- 
‘hents are completed for other! trials on a more extended scale. 
‘An evaporative test of a ‘‘ Sin¢lair” water pipe, externally fired, 
Atigh-pressure boiler showed that the boiler evaporated 7°23 Ib. of 
Water per pound of Scotch co m_the Marquis of Lothian’s 
Colliery, the water being evaporated froma temperature of 89deg., 
and under a steam pressure of 30 I). to 35.!b 

The Association urges on the Gogernment to’take action for the 
prevention of steam boiler explo: , stating that fifty or sixty 
deaths per annum de not represent the entire amount of suffering 
involved, as a greater number of pérsons are injured, while many 
of those killed and of those injured are bread-winners, on whom 
the support of othezs depends. The extension o* — 
of independent periodical inspection would reduce this sufferi 





ering to, 
a minimum, 
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motion, and the engines can be started or reversed by one man 
by means of the steam starting gear with which the engines are 
—_ thes eee are, it will be seen, connected to the 
means of strong wrought iron distance bars, 
whi alse also gH ‘hhe guide bars for the crossheads. Ina small 
number of the working drawings these bars were incorrectly 
shown as though of a round instead of square section. The 
space in the vessel for the ng Bs is as usual very limited. 
and this made it necessa’ lace the condensers and 
air pumps in the wings be’ ind the low-pressure cylinders. 
The surface condensers are, in order to secure lightness, 
made entirely of brass, that for the forward engines having 
5290 brass tubes, jin. inside diameter and 7ft. in length, that 
for the after engines having 7024 tubes of the same diameter, 
5ft. 3in. in length, their united cooling surface being 14,000 
square feet. The air pumps, which are vertical single-acting 
pumps—one to each pair of engines—are 43in. in diameter, 
and have a stroke of 2lin ip are, as will be seen by the 
transverse section, worked b ll-crank levers from the 
pistons of the foremost “ane in each compartment, the 
engines being separated by a watertight bulkhead and door. 
The two centrifugal circulating pumps are 3ft. Sin. diameter, 
worked, as is usual, by separate engines. A characteristic 
feature of these engines is the arrangement of Mr. Chas. 
Sells, by which the ra Ry | used throughout 
with low pressure steam. vantages attending this 
are important, and we have sloaed to them in another page. 
The construction of the engines with reference to this detail 
was fully illustrated and described in Toe EncrneER of 20th 
October, 1876, vol. xlii., p. 272. It consists in arranging, in 
connection- with the cylinders, valves by means 0: ich 
the e between the eduction of the high-pres 
por and the low-pressure slide chest can pn 
and communication be opened between the low-pressure 
slide chest and the main steam pipe, so that when desired both 
high and low-pressure cylinders may be supplied with low- 
ressure steam direct from the boilers, both oe Poe ae 
into the condensers. The valves referred to are operated b, 
the winch handles seen above the low-pressure cylinder in the 
sectional elevation, and also in the working drawing. 

During the trial above referred to, on the 7th December 
last, with » — of steam at the cylinders of 41b. pre 
square inch, the engines made 66 revolutions, and with atmo- 
spheric cane 4 only they made 60, equal to a speed of eleven 
knots per hour, or about two- thirds of the maximum speed, 
a result of extreme importance, and one highly satisfactory to 
the engineers and confirmatory of their calculations. 
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Cross-street, Manchester.—A communication from Friedrich Pelzer, 
Dortmund, Germany.—17th November, 1877. 

46438. Improvements in REGULATING, ConTROLLING +, or MeasuRine the 
Supp.y of Liguips for WaTeR-cLosets and for other pu , and in 
apparatus therefor, William Davies, Liverpool.—7th December, 1877. 

4663. A novel means of ImpaRtinG Motion to all kinds of MAcHINEs 
without the use of belts or straps, Thomas Dove Cole L Leveritt, Mansion 
House-buildings, Westgate-street, Ipswich.—A communication from 
-". André Klockhoff, Antwerp.—8th December, 1877. 

4733, ye ee in Umsretias, John Samuel Mignot, Squirries- 
-~B., thnal-green-road, London.—13th December, 187 

we Improvements in the treatment of Pyroxiin for pharmaceutical, 
oe —— and other purposes, Ferdinand August Zimmermann, 

incing-lane, London.—A communication from Ernst Schering, Berlin. 
Me December, mph ‘ om wm . . 

4809. mprovements n aj agp connec Ash EXHAUSTERS 0} 
boiler ash pits or r R ble in part for condensin; 
vapours, cooling engine and other bearings, cleaning boiler tubes an 
also ships’ decks, George Robertson, Three Crown-square, Southwark, 
Surrey. 

4816. Improvements in Siipinc Penpants for burning sm —— 
other o} Sasssond Moir Hewit, Edinburgh.—18th December, 1 

= fm im Garment or Suir to be used as an overall or other- 

phim, Canning-place, Liverpool. 

So anproved a apparatus for CUTTING SCREW-THREADS on or in bolts or 
a omas Graham Elliott, Leeds, Yorkshire.—24th December, 1877. 
4901. Improvements in AUTOMATIC Draveut Recutators for steam 
boilers, Herbert John Haddan, Strand, Westminster.—A communica- 
tion from Reginald Fairfax Hyde, Springfield, Massachusetts.—27th 

December, 1877. 





108. Improvements in apparatus for RerriczratTinc, Edward Furness, 
Fleet-street, London. 
110. Improvements in Preservine Woop, Alexander Melville Clark, 
prs ge don. — A communication from Madame Veuve 
d'Escalonne, née Caroline Elisabeth Lerevert, Paris.—8th January, 1878. 
=< Improvements in BraceLets and NECKLACES, Clotilde ubert, 


14. Improvements in Hanoinc Mixistones and in apparatus therefor, 
Anthony Stevenson, C r, and Samuel Wylde, Runcorn, Cheshire. 
118. Improvements in Cuurns, Henry Leach Wilson and John Clegg, 

Clayton-le-Moors, Lancashire.—9th Junuary, 1878. 

122. Improvements in Larcnes for Doors and Gates, John Post Law- 
rence, London.—A communication from Coates Walton, Philadelphia, 
Pennsylvania. 

124. Improvements in S1raps or BAnps applicable for driving belts and 
for other purposes, Frederick Searle Parker, Bedford-row, London.—A 
communication from Monsieur George de Beerski, Paris. 

126. Improvements in and apparatus for the production of CLEaR or 
TRANSPARENT Biock Ice, David Guillod, Chelsea, London. 

128. Improvements in machinery for SEWING STRAW Braip, William 
Robert Lake, Southampton-buil , London. — A communication 
from Seymour Cyrus Brown, Philadelphia, U.S. 

131. Improvements in the construction of ELECTRICAL CABLE so as to 
protect the cores of such cables from the destructive action of marine 
and subterranean insects, Daniel Géllner, Bata: Java. 

182. Improvements in Biast FuRNAcEs, Charles mton Abel, South- 
ampton-buildings, London.—A communication from John F. Bennett, 
Pittsburgh, U.8S.—10th January, 1878, 

134. Improvements in od ga for TitTING and EmMptyinG VESSELS con- 
taining liquids, Ishmael William Lister, Merefield, and Albert Edward 
Shepherd, Mitchel-street, Rochdale. 

135. A new Sarety Razor, Henry Francois Stanislas Brandner, Langham- 
place, Portland-road, London. 

136. Improvements in Sprinc or Exastic Bortoms for Beps, BERTHS, 
Coucues, or other appliances for lying or reclining upon, Richard 
Hunt, Liverpool. 

140. Improvements in Tips or Har-tips for boots and shoes, in fitting 
up the same, and in device or apparatus therefor, Walter Alfred Barlow, 
St. Paul’s-churchyard, London. 

142. An improvement in Suet Stups, SLEEVE Lryks, and similar articles, 
Thomas Shaw and Frederick Arthur Walton, Birmingham. 

144. Lmprovements in CHAFF-cUTTING MACHINES, Frank Wirth, Frank- 
fort-on-the-Maine, Germany.—A communication from Messrs. Persell 
and Co., Chur, Switzerland, 

146. Improvements in Rartway Covup.ines, George Fenwick, Gateshead- 
on- 

148. Snaeevel ap tus for Icxitinc Cigars, Pipes, CANDLES, Lamps, 
and other analogous articles, Albert Pollet, Brussels, Germany.- 

+ pal communication from Theodore Jonas, Paris. —lith Janery, 


un , FA in machinery and apparatus applicable to Cop Winp- 
ING Frames, Edward Glover, Radford, Nottingham. 

154. Improvements in the manufacture of STEEL INcots or Biooms for 
a plates and other purposes, George Walter Knox, Sheffield. 

poy nema in machinery for Spryyinc and Dovsiixe Corron 

Waite er fibrous materials, John Dodd, Oldham, Lancashire. 

157. Improvements in EXPANSION VALVE GEAR for high-pressure steam 
engines, Franz Joseph Hoster, Manchester. 

158. Improvements in Tramway and other LocomorivE ENGINES or 
Steam TRamcars, parts of which improvements are also applicable to 
other es purposes, Francis William Fox and Edwin Walker, 


159. Improvements in the construction of Tramways, William Oliver and 
Thomas Lockie, Edinburgh, N.B. 

160. taneous in TRANSMITTING SIGNALS on Boarp Surps, and in 

-- er vessels or situations, and in apparatus therefor, Thomas Bassnett, 

verpoo! 

lel. Seepoardaiibite in Joints for ConnectiNnG Pipes or Tupes for Gas, 
WareR, or other purposes, Charles Jordan, Newport, Monmouthshire. 

163. Improvements in and apparatus to be used in Pick ire and SWILLING 
Meta Piares previously to their being coated with tin or other 
— or with alloys of metals, John Richard Gibbs, Morriston, near 

wansea. 

164. Improvements in Stoppers for BorrLes used to hold aerated liquids 
and other liquids under pressure, George Edmonds and Edwin 

Bir ham.—12th January, 1878. 

165. Improvements in LoosENING Topacco, and in the apparatus em- 
ployed therein, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Hermann Messmer, Magdeburgh, Germany. 

166. its in the facture of WATERPROOF Fasrics, William 
Abbott, Queen Victoria-street, London. 

167. Improvements in Frre-poxes and Tuses of Steam Borters to in- 
crease the ane surface thereof, such improvement he also applic- 
able to coppers, pans, and other apparatus or utensils for h 
water and other’ liquids, Edward Sheppard Bigg, Blackheath, Kent. 

169. Improvements in apparatus for Lcatine Cigars and Pipes, and 
for other p of ignition, and in matches to be used therewith or 
separately, Henry Klein, Lansdowne-road, London. 

170. Improved apparatus and machinery’ for ScourrNG, Sizine, and 
WARPING WOOLLEN, be emyrers Linen, or Corron Yarns in sections in 
one continuous 0; and winding the w: — made on the 
loom beam ready for w caving, John Leach, Roch 

171. Improvements in the construction and ventoutaeture of ARMOUR 
Priates, Robert Hadfield, Sheffield. 

172. Improvements in Exarses for CoMPpREssING AIR or Gas, John 
Alexander, Gartsherrie Ironworks, Lanarkshire. 

174. Improvements in the treatment of Paper and Woven Fasrics, and 
in apparatus employed therein, Alfred Elkanah Healey, Willesden 
Junction, London. 

176. Improvements in the production and preservation of CoLouRED 
PuotocraPns, Gertrude Dale, Winchmore Hill, Middlesex. — 14th 
eee 1878. 

An improved preparation of materials for Pavina Roaps, applicable 
iis for the manufacture of drain pipes and other articles, John Collins 
Russell, Kensington, London, 











4916. an alge apparatus for Recorpinc Fares received of p 8 

wy persons in charge of omnibuses, tram-cars, or other vehicles, 

enry Sydney Jones, High-street, Stoke Newington, London.—28th 
December, 1877. 

4923. Improved appliances for Preventinc the Escape of Erriuvia or 
Excreta from Sanatory Pans or Boxes during removal, or when at 
rest, George Hughes, Wolverhampton.—29th December, 187 

5. Improvements in Ri aaa, Macuines, James "Marshall, Gains- 
borough, Lincolnshi: 

12. Improvements in "the treatment of Sewacr and Impure WATERS, 
Henry Robinson and John Charles Melliss, Westminster-chambers, 
Victoria-street, London. 

13. Certain improvements in Nut-Locks, Edwin Reese, Baltimore, Mary- 
land, U.8.—lst January, 1878. 

25. Improvements in the mode of PropeLtinc Suips and other vessels 
through the water and in prayers therefor, William Phillips Thom 
son, Lord-street, Liverpool. —/ from si Fidéle 
Mott, Bruxelles, Belgium. nae January, 1878. 

54. Improvements in STRETCHERS used in marking linen and other such 
like articles, and the cases or boxes in connection therewith, Henry 
Charles Stephens, Aldersgate-street, London.—4th January, 1878. 

76. Improvements in Icr Sares for the preservation or * transport of meat 
and other articles of food, John Imray, South London. 
—A communication from Jean Charles Keesen and Albert Paul Georges 
Daumesnil, Paris.—5th January, 1878. 

82. Improvements in Tosacco Poucnes and other receptacles, John 
Macintosh Macintosh, Barnard’s-inn, London. 

84. Improvements in the construction and manufacture of ARMOUR 
Puates for ships, forts, and other like structures, Andrew Alexander, 

Greave, Sheffield. 

85. Improvements in Brns or receptacles for street and other refuse, 
Albert Roberts, Sheffield. 

86. Improvements in the construction of BuiLpinGs, Roors, ARCHEs, and 
other like structures, and in the apparatus or means employed therein, 
David Wood, Benmore, Argylshire. 

* Improvements in FasTENeRs for ‘Doors, WINDOWS, and other articles 

athan ndon. 











91. ts in the facture of Lace in TwIst-LACE MACHINES, 
Robert Maxton and Frederick James Perry, St. Picrre-les-Calais, 

rance. 

94. An improved method of Uritistna the Power of Sream or other 
elastic or inelastic fluids, and in machinery or apparatus therefor, 
William Righter Comings, Southampton-buildings, London,—7th Janu- 
ary, 1878. 

96. Improvements in Umpre.ta Furniture, Edward Roberts and George 
Butwell, Birmingham. 

98. Improvements in Warer-cLosets, Henry Owen, Sussex-place, South 
Kensington, London. 

100. Improvements in or appertainin; = BoILers or Water Heaters for 
household and oq purposes, Wil Edgar Lea, Runcorn, Cheshire. 

102. Imp! y for en and CLEANSING CLOTHES, 
TEXTILE Womens or WovEN Faprics, WASHING WOOL, AGITATING or 
Bienvinc Liquips, CHURNING, and for other purposes, Thomas Green, 
Leeds, Yorkshire. 

Sg Ty prs rm in Locks, Charles Whittle, Hercules-buildings, 

on. 

106. Certain ee, bp ance in GuIDE-FYEs as applied to railway carriages 
and other similar purposes, and in the apparatus employed fer produc- 
ing the same, Thomas Smith, ham. 











78. in INTERNAL Stoppers for Botries, Francis Dixon 

Mruteall St. Helen’s, Lancashire. 

179. Improvements in the mode or system of and in apparatus for PRE- 
PARING Peat for Usk, Richard Edwards Corcoran, Lord-street, Liver- 
— ~eo from William Ely Wright, Rome, Oneida. 

Ww ior! 

180. Improvements in Governors for steam and other engines, John 
Fletcher Wiles, Cornhill, London. 

181. Improvements in machinery for Currixc the Tereru of Fives, 

William Robert Lake, Southampton-buildings, Lcndon.—A communi- 
cation from Alfred John Dobson, New York, and Charles Frederick 
Mudge, Brooklyn, New York. 

Is2. Improvements in machinery for ForMING the Treetx of Rasps, 

William Robert Lake, th London.—A communi- 
cation from Alfred John Dobson, New York, and Charles Frederick 


Mudge, Brooklyn, eee York. 
in th facture of Cuarns, James Noad, Richmond 
Works and Sawmills, Plaistow, Essex. 


1 fact 





x 








of Biocks and ArtTIcLEs from 
Paren 2 and Frsrovs M ATERIAL, Alfred Elkanah Healey, Old Oak Cottage, 
Willesden Junction, Middlesex. 

~~ Improvements in the —_ of Sutpnuric Acip, Rudolph 

, Silvertown, Victoria Docks, Essex. 

iss Improvements in DRAWING-OFF Liqurps, and preventing the reflux 
of same or of gases pipes, and in the construction of automatic 
tray ee NB. and fittings connected therewith, Robert Meldrum, 

" arg 

189. An improvement in Lap.es for metal founding, Alexander Melville 
Clark, Chancery-lane, London. — A communication from William 
Fawcett, Omaha, las, Nebraska, U.S. 

190. Improvements in DirrERENTIAL GEARING, Richard Russell Gubbins, 
phen ag jaa seg Staffordshire, James Whitestone, Upper Thames- 
street, Lon and John Samuel Wallis Allin, Cannon-street, London. 

191. New or improved means, apparatus, or for Uriisine and 
ConveyYING SounDs or SIGNALS from or to telephonic or Laps we arny 
sound-produc’ or ing instruments, George Edward hett, 
Bishop Stortford, Herts. 

192. Improvements in the construction and fittings of the Iron FRAMES 
of Granp PianorortEs, John George Webb, Portland-street, Oxford- 
street, London. 

193. Improvements in Looms for Wravina, Robert Hopwood Hutchinson, 
Blackburn, Lancashire. 

194. Improvements in VenTILatinc Rooms and Buiipines, and in 
apparatus therefor, Walter Alfred Barlow, St. Paul’s-churchyard, 
London.—A communication from William Liénholdt and Franz Linholdt, 
Frankfort-on-the-Maine, Germany. 

195. Improvements in ens iat for Firtering WATER and 
other fluids, Francis Henry Atkins, Fleet-street, London. 

196. Improvements in the manufacture of WHEELS, WHEEL Bosses, and 
Tires, John Charles Wilson, Grove Park, Redland, Bristol. 

197. Improvements in Rvuab Locomotive ENGINES, Thomas Aveling, 
Rochester, Kent. 

198. Improvements in Presses or apparatus for = or finishing 
paper, John mere" A or Lincoln’s-inn-fiel lagkink com- 
munication fro: rdinand Heim, Offeabech-on the-Maine, 
Germany.—15th Sascarg't 1eYe 

202. Improvements in Fitter Presses, John Charles ond Okes, 
Maida-vale, Marylebone, London, and Henry Robinson, ee Vestunineter. 
chambers, Victoria-street, Westminster. 








Improvements in the construction of SzeLr-actinc MuLes and 
“Twn used for or spinning and doubling cotton and other f sub- 
stances, Thomas Dol Oldham, I hi 

205. A Porous ian SELF-ACIING Vent: -pEG, Emanuel Smethurst, Edward- 
street, Higher Hillgate, Stockport, Cheshire. 

206. poten: — in or bang to BILuiap TaBLes and in Markers 
for the same, William Glover, Prestwich, near Manchester. 

207. An improved a for Mountine Cagp FILLets on CyLinpERs, 

alton, Haughton Dale Mills, Denton, Lancashire. 

208. Improvements in DyEinc Frerovs "MareRiazs, and in the apparatus 
employed therein, John Paul Woleeurbat ohnson, ne erat a London. 
—A communication from Paul Paris.—16th January "yy 1878. 

210. Improvements in CorKING stg James Fielding Smyth, Belfast, 
Antrim, Ireland. 

7 Improvements in Ancuors, Johannes Johannesen, Stavanger, Nor- 





212.  Dhippoeudiandia in Grain THRASHING Macuines, Ernest de Pass, 
Fleet-chambers, Fleet-street, London.—A communication from Jonathan 
Brown, Malahide, #igin, Ontario, Canada. 

213. I y for Foroine Nuts, John Peers Scott, 
Manchester.—A Fe from Kettler and Vogel, Hagen, West- 

halia, Germany. 

214. Improvements in apparatus for Distrisutinc Heat and Economtsinc 
ee 3 Issachar James Thorp and Charles William Summerskil, Man- 
chester. 

216. An improved Governor for Gas Burners, Frank Wright, MilJbank- 
street, Westminster. 

217. Improvements in Drop-Box Looms for Weavine, William Stead and 
James Conlong, Radcliffe Bridge, Lancashire. 

218. Improvements in SLEEPERS and Cuarrs for Tramways, John Charles 

Shaw, Manchester. 

219. Improvements in machinery for Pumrinc or Forctna Firs for 
motive power or other purposes, James Graddon, Clapham, Surrey. 

221. Improvements in instruments or appliances for MEAsuRING CURVES, 
Edward Robert Dale, Granvilles Wootton, Dorsetshire. 

222. Improvements in ‘Sream ENGINES, John Penn, Greenwich, Kent. 

224. Improvements in the construction of WricHING Macuinegs, Adolfo 
Cozza, Queen-street-place, London. 

225. Improvements in Governors for W. ATER-WHEELS, also ‘applicable for 
steam and other engines, William Robert Lake, 
London.—A communication from Henry Turnbaugh Farnsworth, Belle- 
fonte, Pennsylvania, U.S. 

230. Improvements in the Purirication of a and the production of 
bye-products therefrom, r William Wallace, Mark-lane, London, 
and George Christopher, C! am, Surrey.—1l/th January, 1878. 

236. Improvements in machinery for Winpinc-up or REELING WALL 
Papers, James Huntington and Charles Philip Huntington, Darwen, 
Lancashire. 

238. ae i tena in and in the mode or means of ArracHinc HEELs to 

Suoes, Edward Griffith Brewer, Chancery-lane, London.—A 
coammiunidition from Alphonse Girard, Paris. 

242. Improvements in RaG Macurnes or ‘other like machines for breaking 
up woven fabrics or for pulling, teazing, and opening fibres, Stephen 
Berry and Squire Fay ay Cleckheaton, Yorksh: 














244. Impr the tion of COMBUSTIBLE Gas, and in the 
enrichment thereof f for illuminating purposes, and $y therefor, 
James Livesey, Victoria Ww and James Kidd, 
Eglantine- | Wandsworth, Surrey. 


246. Improvements in Furnaces for burning tan and other refuse, Sealy 
James Best, Hickman’s Folly, Dockhead, London, and John M‘Rae, 
Carshalton, Surrey. 

248. Improvements in Wispow Fasrenines, John Frederick Cooke 


Farq , Long-acre, London.—18th January, 1878. 
250. Im pvements in in apparatus for Drawinc-orF or DecaNTING FLUIDs, 
onsron enau, near Berlin, 


252. femmes hyp in Dryine and CLEANING Gray, seeds, and other 
‘ee the same being aoa Ta for pam and withering tealeaf, 


or for other anal purposes, and paratus employed therefor 
Thomas Balm az, Pookabene: saheaday es ~~ 


254. Improvements in RAILWAY CaRRBIAGE Lamps, John Pitt Kennedy, 
Lupus-street, London, John Latham, Folkestone, Kent, and John 
Andrews Dryden, Elsley-road, Surrey. 

256. Improvements in manufacture of the ANHYDRITe of SuLPHURIC 
Acip and of the concentrated sulphuric acid, William Majert, f- 
Schlebusch, Germany. 

258. in the facture of ARMOUR-PLATES, Thomas 
Hampton, Sheffield, Yorkshire.—19th January, 1878. 

264. Improvements in apparatus for Makine INFusions or Extracts from 
SUBSTANCES by STEAM PRessuRE, Robert Ulrich Eitzens’ Midland 

, St. Pancras, London. 

266. Improvements in the utilisation of Pear for the manufacture of 

articles applicable to building and other purposes, Gerard Wenzeslaus 

von Nawrocki, K: <, Berlin, Germany.—A communication from 
Georg Gercke, Hamburg, Germany. 

268. Improvements in Carts, wagons, lorries, and we wheeled 
vehicles, John Dobbing, Fighting Cocks, near Darlington, 

270. Improvements in Packrnes for glands of ee be * and 
ae machines, William Hardaker and Charles jes Balt. Iie ep York- 
8 

272. Improvements in the method of and gpeecetes for producing Fancy 
Yarw, Thomas Craven, Keighley, | Yorks! 

274. in the ot Fe Fut, licable also to other 
purposes, James Frederick Lackersteen aa John Coley Bromfield, 

itry-chambers, London. 

276. Improvements in RarLway BRAKE APPARATUS, William Robert Lake, 
Southampton-buildings, London.—A communication from the Hon. 
John Woods, Melbourne, Victoria, Australia.— 21st January, 1878. 

280. Impr in the of iG Rouiers for litho- 
graphic and other , Robert Lanham, pi te lane, London. 
282. An improved CONDENSER for the engines of steam launches, steam 
yachts, and other vessels, Alexander Melville Clark. Sg aig 
London.—A communication from Myers Coryelle, New York, U.S 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


303. An improved ComBinaTION and. ARRANGEMENT of UsEeruL BMPLe- 
MENTs in one article, John Cox, Plymouth, Devonshire,—23rd January, 
1878. 

340. An improved method of Maxine-urp Lone ELis, John Furneaux, 

, Devonshire.— 26th January, 1878. 


Patents on which the Stamp Duty of £50 has been Paid 

323. Pumpinc Apparatus, Henry Davey, Leeds, Yorkshire.—28th January,§ 
1875. 

336. ELEcTRIC TELEGRAPH APPARATUS, Richav~d Robert Harper, Salisbury- 
street, ae London. —28th January, 1875. 

346. Lime and Cement KILNs, James » Wrays, Surrey.—29th January, 


187 
ba ‘Srorrens for Botries, John Wadsworth, St. Ives.—4th February, 


163. y ete Macuinery, William Clark, Chancery-lane, London.—é6th 
February, 1875. 

345. Footsteps, &c., of the Sprvptes of MuLEs, Henry Thomas Palmer, 
Middleton.—29th January, 1875. 

$84. DupLex and MuttipLex TeLeGraPus, Thomas Alva Edison, Newark, 
U.S.—2nd February, 1875. 

881. TREATING FaRrINAcEous SuBstANces, John Henry Johnson, Lincoln’s- 
inn-fields, London.—2nd February, 1875. 

398. GuARDS for CARY ING-FORKS, James Russell and George Dominy, jun., 
Weymouth.—3rd February, 1875. 

412. Garnnadeiues John Coope Haddan, Treherne-road, Brixton, and 
Henry Smith, Covent Garden.—4th February, 1875. 

483. CrotcHeT Hooxs and Hanp.ixs, Cornelius Devenport, Birmingham. 
—Oth February, 1875. 

529. SELF-sTOKING FuRNaces, &c., Thomas Vicars, sen., Thomas Vicars, 
jun., and James Smith, Liverpool. —13th ee hs 1875. 

401. PREPARING Corton, "&e.; James T 
1875. 





Srd February, 
430. Gas Burners, George Porter, jun., Cullum-street, London.—4th 


February, 1875. 

479. SreaMinG Printep Fasrics, Honoré Frangois Adolphe Cordillot, 
Sepouchoff, near Moscow, Russia, and William Mather, Salford. —th 
February, 1875. 

1111, Prerartne Corton, &c., Edward Buckley, Stalybridge. — 27t/ 
March, 1875. 





Patents on which the Stamp Duty of £100 has been Paid 


250. MiTRAILLFuses, Thomas James Smith, Fleet-street, London.—21st 
January, 1871. 

306. Power Looms, Thomas Bell, William Walton Urquhart, and Joseph 
ae: Dundee, N.B.—4th February, 1871. 

. STEAM ENGINES, &c., Henry Davey, St. Neots.—lst February, 1871. 

316. UMBRELLAS, &c., Thomas iddowson, Bolsover-street, Sheffield.—7th 
February, 1871. 

303. PREPARING, &c., Corron and other fibrous substances, Richard 
Curtis and William ‘' Greasley, Manchester.—4th February, 1871. 





Notices of Intention to Proceed with Patents. 


3046. ShowrR Barus, Nicholas Joseph Butler, Kingstown, Dublin.—10th 
August, 1877. 
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3598. Erasers, Samuel Darling, Providence, U.S.—A communication 
from Alfred 8. Miles.—25th September, 1877. 

3603. Mrrer Taps, George Augustus Adanis, Pecl, Isle of Man.—206th 

September, 1877. 

Rattway Brakes, George Baker, Aldershot. 

27. KaLerposcore, George William Ambridge, Hoxton, London.—27th 
September, 487 
Steam Borvers, William Robert Lake, yo agg mer ag ae 








me amps communication from Messieurs Ch. Bourgois and 

uchez. 

3636. WATER-WASTE PREVENTERs, William Martin, Southsea.—28h Sep- 
tember, 77. x 

3¢45. VenritaTors, &c., John Currall, Birmingham. 

3646. CULTIVATING LAND, Frederick Savage, King’s Lynn. 

3648. Wrrmnc Materiats, Noah Jacobson, Berlin, Prussia. —29th Septem: 
ber, 1877. 

73. CARRIAGE Brakes, John Gibson Mather, Newcastle-on-Tyne.—2rd 
October, 1877. 

3675. Wasurxe Urewsits, Joseph Miller, Blackburn. 

3687. Tix Cans, &c., William Henry Miller, Plumstead, Kent, and Alfred 
Phimer Stedman, Hatcham-road, Surrey.—38rd October, 1877. 

3706. Gas Recuiators, Oskar Annell, Stockholm, Sweden.—5th October, 

S77. 

3725. Foour Miurs, Carl Pieper, Dresden, Saxony.—A communication 
from: Gustave Daverio.—sth Oetoder, YSTT. 

3743. MAGNETO-ELECTRIC MacutNes, John Henry Johnson, Lincoln’s-inn- 
fields, m.—Aconununication from Joseph Miot. 

3744. MovuLpine Piane, Carl Pieper, Dresden, Saxony.—A communica- 

jon from William Gréssler.—th October, 1877. 

3765. Rerixine Sucar, William Edward Newton, Chancery-lane, London. 
—A communication from Edouard Merijot.—10th October, 1877. 

3806, Foop for Antmaxs, William Clark, Chancery-lane, London.—A com- 
munication from Joseph Senior Kirk and Gustavus Ricker. 

3815. Gas Sroves, Henri Charles Gambicr, Paris..—15th October, 1877. 

3331. Maxtine, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Auguste Marbeau.—1l6th October, 1877. 

3914. Motive Excrves, Goorge Williamson, Hunslet, Leeds.—23rd October, 
1877 











v7. 
3928. SHARPENING CuTTING Toots, John Henry Johnson, Lincoln’s-inn- 
ids, London.—A communication from Frederic Guillaume Kreutz- 


3938. Lusricators, John Dewrance and George Henry Wall, Borough, 
Surrey:—24th October, 1877. 

8960. Sprrve Borroms for Bepstraps, Richard Hunt, Liverpool.-- 26th 
October, 1877. 

3992. AmMowiacaL Liquips, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Julius Vorster and Hermann Griineberg.—29th 
October, 1877. 





4036. Rar-way Brakes, Henry Arthur Dibbin, Hallaton, Leicester.—31st | 


October, YST7. 

4142, Ware Leap, William Thompson, Limehouse; London.—7th Noreia- 
ber, 1877. 

4280. MEASURING SEED, John Harrison, Leicester. 

4282. Rorary Prwp, Charlies Asbury, Birmingham.—A communication 
from Thomas Henry Asbury.—13th Norember, 1877. 

42%. DovsLe PULLEY Bock, Joseph Gee, Loughborough.—16th November, 


1877. 

4308. Burrixc Sprives, Henry Lee Corlett, Monkstown.—I17th November, 
1877. 

4400. Uritisesc Oty Doverr-HeaApEpD, &c., Rais, Frederick Richard 
Wheeldon, Wolverhampton, and Benjamin Ford, Bilston. — 22nd 
November, 1877. 

4488. Vauves and Cyiixpers, John Scarisbrick Walker and Thomas 
Ascroft Walker, Wigan.—28th November, 1877. 

4094. Savinc Lire Apparatus, Robert Henry Battersby, Lakefield.—10th 
December, 1877. 

4736; ABRaTED and other BEVeRAGEs, David Johnson, Wrexham.—I13t! 
Decenber, Y77. 

4912. Sprsntna, &c., MAcutyery, Frederic Alexander Greenwood, Brad- 
ford.—27th December, 18TT. 

4923) Preventive the Escape of Errivuvia, &c., George Hughes, Wolver- 
hampton. 

5. Steam BorLers, Samson Fox, Leeds.—29th December, 1877. 

4949, Sewine Macurves, Nahum Salamon, Holborn Viaduct, London.—A 

communication from Lawrent Pierre Manquet.—31st December, 1877. 

5. Propettine Snips, &c., William Phillips Thompson, Lord-street, 

Liverpool.—A communication from Fidtle Motte.—2nad January, 1877. 

57. VENTILATING Mrxés, &c,, Thomas Hesketh, Warrington. 

59. Roitrxc Mitts, Joseph Betts Bradshaw, West-end, Rotherham. 

67. Prorectiye, &c., the Epcrs and Borpers of Fasrics, Joseph Lindley, 
Manchester.—4th Janvary, 1878. 

78. Sprep or Storpace IxprcaToRs, Henry James Barr, Apsleytoun.—th 
Jarvery, 1878. . 

83. Scorer Boxers, Willlam Russell, Kilmarnock, znd Alexander Wyllie, 
Stewarton, Ayr.—-7th Januery, 1878. 

9, Stvpck Doors, Charles McNeil, jun., Glasgow. 

108.- REFRIGERATING, Edward Furness, Fleet-street, London.—-Sth Jonu- 
ery, 1878. 

128. Sewine Straw Brarp, William Robert Lake, Southampton-buildings, 
London.—A communication from Seymour Cyrus Brown. 

131. Exueerricat Castes, Daniel Gillner, Batavia, Java.—l0th Junvery, 
1878. 


151. Breyeves, &c., William Carter, Sneinton, Nottingham.—12th January, 
1878. 





we 


179. Prerarrsc Peat, Richard Edwards Corcoran, Liverpool.—A com- 
munication from William Ely Wright. 

191. StexaLtinec Instruments, George Edward Pritchett, Bishop Stort- 
ford, Herts.—15th January, 1878. 

202. Fierer Presses, John Charles Raymond Okes, Marylebone, London, 
and Henry Robinson, Westminster.—1tth January, 1878. 

216. Gas Burwers, Frank Wright, Westminster. 

219. Pompine Frems, James Graddon, Clapham, Surrey.—17th January, 
1878. 

274. Fuet, James Frederick Lackersteen and John Celey Bromfield, 
P rabers, Londen,-21«t Joe vary, 1878. 

280. InkING ROLLERS, Robert)}Lanham, Abchurch-lane, London.—22nd/ 
January, 1878. 

304. Nirro-GLYcERINE, Thomas Tolley Jones, Basinghall-street, London. 
—A communication from Frederick Mann.—23rd January, 1878. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
er Majesty’s Commissioners of Patents. 





9060, Boxes ror Recervinc 
Dated 26th May, 1877. 7 
The box is fitted with a swing door near the baseand closed at top with 
A cover, provided with a transverse slit, through which the coin is 
admitted. The internal mechanism is carried on a rectangular frame, 
and consists of a tumbling guide situate immediately below the slit in the 
cover. The coin falls on to the tumbling guide and passes through slits 
in a segment-shaped case on to an incline, from whence it slides on to a 
radial leaf or plate formed within a drum having open ends, and also at 
its periphery an opening to allow the coin to fall on to the table. This 
drum is free to turn, within a limited range, so as to tip the coin off the 
receiving table into the receptacle below, from which it can be taken by 
opening the swing door. 


Fares AND ApMission Fees, H. J. Crosslé.— 


coment: recess on its inner face, to receive a strip of metal which is 
ple at the back of the comb. ‘ The two parts are then joined and the 
teeth cut, so. that the strip of metal forms part of the foot of each tooth, 
thereby strengthening the teeth and the back of the comb, 
2317. Raisine SuNKEN Suips,.&e¢., H. Jubler.—Daced Tth June, 1877. 6d. 

A number of triangular frames attached to wire hawsers, which are 
tightened by a revolving drum worked from above, rest upon the ground 
at right angles to the ship to be raised, and are fitted with a movable arm 
or lever, by which the vessel is gripped. A number of inflated canvas 
bags are fixed to the frame, and in rising depress the handle of the lever, 
forcing the lever against and under the ship, 
2218. Ventinarinc Sewers, W. Greenhill.—Dated Tth June, 18T7.—(Not 

proceeded with.) Ad. 

A rising pipe is connected with the sewers, terminating above ground 
in a post or upright, at the top of which is a fire-basket charged with 
asbestes. Gas from the gas mains is laid on to the basket, and is burnt 
so as to heat the asbestos to red heat, when the sewer gases ascending 
are deprived of their noxious qualities before escaping. 
2219. Wooven Pavements, C, M. Lloyd.—Dated Tth June, 1877.—(Not 

proceeded with.) 2d. 

This consists in reducing the’ thickness of that portion of the lengths 
of wood intended to form the wpper surface of the roadway, so as to give 
their transverse section an irregular appearance, the irregular surfaces 
forming projecting key-pieces. These lengths are then cut to one uniform 
size. The bed upon which the blocks are to be placed consists of con- 
crete floated in cement, planks of timber placed in layers one above the 
other, or im a direction diagonal to the line of the road, or any other suit- 
able foundation may be made. When the blocks are gcie in a suitable 
position, the keyed recesses formed by the reduced thickness of the 
upper portion are filled in with granular concrete, or small stones, which 
have been washed, Portland or other cement is then poured into the 
recesses. 
2220. FurRNAcEs For SMELTING Meta.s, J. Foley.—Dated 7th June, 1877. 

{Not proceeded with.) 2d, 

The cast iron base plate is raised upon feet and is furnished witha flange 

| upon which a brick furnace is built. The furnace is inclosed in a wrought 
iron casing forming an air chamber furnished with an internal pipe near 

the top to distribute air from a blower into the air space. The air is driven 

through the air space under the supporting ring on the base plate, and 

enters the furnace at the bottom. 

2221. Looms, W. Lord and G. Jackson.— Dated Tth June, 1877. 6d. 

This consists in employing anti-friction bowls fitting in the slots of the 
shuttled box in the place of the swells, which bowls are mounted on the 
fingers connected to the cricket bar, or on levers jointed to the back of 
the shuttle-box, ainst which bowls the shuttle acts. 
| 2222. Fastentsc Neckties, H. A. Bonneville.—Dated 7th June, 1877.- 
(A comm unication.)—(Complete.) 
| This relates to the uniting of the collar, shirt, and necktie by means of 
| a fiat plate, attached to the latter, having a hollow in the middle near the 
| bettem, through which the shirt button is passed, and then passed 
| upwards in a narrow slit in order to prevent it going through again. The 
; metal stamped out to form the hole in the plate is bent backwards and 
| forms a spring, so as to keep the necktie in place should the knot slacken. 
| 2223. Boat Lowerinc axp Disexcacine Apparatus, J. Cox.—Dated Tth 
} June, 1877.—{Not proceeded with.) * 
| The blocks carrying tackle are suspended from the davits, the lower 

blocks being rivetted to slings extending to the sides of the boat, and 
| there retained by longitudinal reds. These rods are caused to move in 
| opposite directions by means of a lever placed near the centre of the boat. 
2224. Looms, J. Holding and J. Crossley.— Dated Tth June, 1877. 6d. 
| This relates firstly to the “ crank arms,” which are made in two parts 
bolted together, each part being formed with a half of each bearing at the 
ends, thus doing away with the straps and cottars. The second part con- 
sists of constructing the temples with pin discs, one having an inde- 
pendent motion within a recess formed in the other; the cloth passing 
between guides is held by the pins on the discs, the guides further serv- 
ing to prevent the contact of the cloth with the lower pins travelling in 
an opposite direction to the cloth. The ends of the warp beam are made 
of sheet iron, with a hole in the centre for the passage of the beam to 
which it is secured by brackets. The heald shaft consists of a bar sus- 
pended from above and fitted with spiral springs upon which a second bar 
rests ; the healds passing over the second bar receive the requisite strain 
through the springs. 
2295. Maxine Horseshoes, 
communication.) 6d. 

The bar of iron from which the shoe is to he formed is placed in the 
machine beneath the die and rests “gn rollers attached to arms on either 
side, These arms receive an upward motion, and thus bend the shoe to 
the shape of the die, to which a horizontal motion is then given, so as to 
pass the shoe into the female die, whence it is ejected by a rod sliding in 
one of the plates of the female die. 

222'7. MOULDs USED IN THE MaNuracTuRE or Bricks, 7. Gater.—Dated 
6th June, S77. 4d. 

Strips of wood or metal, fitted with handles, are arranged side by side 
upon a horizontal table. The upper faces are provided with projections to 
form the hollowed portion of the bricks. The sides of the mould are 
also formed of strips of wood or metal, slotted so as to allow them to 
be arranged longitudinally and transversely by the slots being brought 
into coincidence with cach other and held together, the points of — 
being so arranged as to correspond with the length and breadth of the 
bricks. A quantity of cells are thus formed, into which the clay is forced 
and allowed to dry, when the sides are removed, leaving the bricks upon 
the bottom strips. 

2229. Lamp Extincvisuers, EF. Behelby. 
proceeded with.) 2d. 

A cap is made to fit over the wick tube and is carried upon a lever, the 
lower end of which projects outside the lamp, and is used to lift the cap 
up and down. 

2230. Fervces For PAINTING AND StmILaR Brusues, W.H, Elphick and 
H. Hobbs.—Dated 8th June, W877. 6d. 

This consists in providing the internal surface of the ferule with ridges 
or corrugations running circumferentially around the same, se as to cross 
the outside hairs and bite or grip them firmly, to prevent them being 
pulled out ; also in making seamless ferules with internal ridges or corru- 
gations. The ferule may be cast in a mould, the ridges being cast at the 
same time, or they may be cut afterwards in the lathe. Or the ferule 
may be made from sheet metal by stamping in dies, or from a length cut 
off from a tube. The ridges or corrugations would be formed by placing 
the ferule upon a circular grooved mandril on a lathe, and applying a 
tool to the exterior, so as to force the metal into the grooves. The 
ferules may be made by soldering into a circular form a strip of corrugated 
metal. 

2231. Equiniprivm Valve ror WATER AND OTHER FLUIps, J. Bagshaw 
and W. Bagshaw.—Dated 8th June, 1877. 6d, 

This consists in providing a valye-box. with an inner and outer compart- 
ment or chamber. A valve or plug which is made taper on one or more 
sides and faced, slides freely therein, and when closed these sides fit on to 
corresponding faces on the inner chamber forming a water-tight joint. 
When open, the faces not being in contact, a communication between the 
two compartments is established, The inner chamber is so constructed 
that the fluid presses equally on both faces of the valvé or plug, preserving 
the plug in equilibrium. The opening or denne of the valve may be 
effected by means of a screw, lever, or their equivalents. 

2232. Looms, EB. Smith.—Dated 8th June, 77. 6d. 

This relates to looms for weaving chenille hearth rugs, and consists in 
operating the heddles, shafts, or harness by a single treadle. ‘The treadle 
is hinged to the frame of the loom, and is connected by a rod to a second 
lever neat the top ; this in its turn is fitted with a red working a crank, 
so as to produce the requisite combination of action of the heddles, by 
means of one rocking lever to which the catcher chain threads are 
attached, and a second rocking lever carrying the ground chain threads. 
These levers are actuated by a tappet. fitted with a stud, te which one end 
of the crank is attached. 

2238. Cur PuLiers, J. Bervaclough.—Dated 8th June, T7. 6d. 

The periphery of the pulley is grooved. At certain distances round 
the flanges are formed recesses opening into the groove. Into these are 
placed the movable jaws, one half on each side of the groove, which are 
held in their position, sufficient play being allowed for an upward move- 
ment of the jaws. They are also rounded at the bottom to the size of the 
rope, and are acted upon from twnderneath by a spiral screw. When the 
pressure of the rope is removed by the revolution of the pulley, the spring 
forces the jaws upwards, which releases the rope. 

2234. Axneauixa Furnaces, E. James and 8. Thomas.—Dated 8th June, 
1877. 6d. 

The furnace is constructed with horizontal flues running the whole 
length of the oven or furnace, underneath the bottom and in connection 
with these fines vertical openings or upcast flues are formed, coming 
through the bottom of the furnace. The flame rushes through the hori- 
zontal flues and over and through a perforated bridge at the end of the 
furnace in which the box containing the articles to be annealed is placed ; 
and on its way back over the top of the box is met by the hot air and 
flame coming from the vertical openings, thus burning and destroying 
the smoke and gases generated, and obtaining complete combustion. 
2235. MepicinaL CooLinc Dravuent, &c., J. B. Moore.—Dated 8th June, 

1877. 2d. 

This consists in an anti-scorbutic compound composed of the. essential 
oil of limes, or juice of limes, mixed with sugar and tartaric or other 
acid in suitable quantities. To render it effervescent a suitable quantity 








bd. 


2d. 


A. M. Clark.—Dated 7th June, 1877.—(A 


Dated 8th June, WSTT.—{Not 


2236. Treatinc Minerat Woo. AND MANUFACTURING THE SAME. INTO 
Wappinc, Fectine, Paver, &c., A. M. Clark.—Dated 8th June, 1877. — 
(A communication.) 6d. 

This consists in providing for a perfect separation of the vitrified fibres 
from their shot or sand-like impurities by employing an extra jet or jets 
of air or steam, or both combined, to be blown through or against the 
spray as it flies from the stream of scoriaceous matter, forcing the fibres 
into another direction than the shot. In place of the jet a mechanical 
agitator may be used, To make a felting the mineral wool is cau to 
settle into pans or vats, wherein it is compressed by any suitable means, 
so as to prevent the breaking of the fibres and to facilitate the uniform 
intertwining of them. To give more compactness to or to strengthen the 
sheets of mineral wool thus obtained, size or paint may ;be mixed with 
the wool while in the vats or applied after the sheets have been taken out. 
Bituminous, resinous, or gummy substances may also be employed in the 
felting by placing them in the same chamber as the pans, the heat of the 
chamber partly vaporising these substances, the vapour condensing on 
the fibres before they reach the pans ; or they may be applied in layers or 
coats between and upon the layers of mineral wool in the pans, which 
may then be reheated. For making paper, the fibres are acted upon by 
diluted acetic or other suitable acid, which softens or attcnuates the fibres 
by changing the sulphide of lime into carbonate of lime. The wool is 
agitated by means of a mechanical agitator or currents of boiling water 
either while or after it is in the diluted acid, causing the heavier residue 
to settle to the bottom and the finer fibres to float near the top. These finer 
fibres are then mixed with the paper pulp. 
2237. Movtpixc aND Castine Busues, v. 

1877. 

This consists in making the ends of the core ef the same diameter as 
the outside of the bush, and in rounding off the inside edges of the bush 
at each ond, by which means the ends of the core form the ends of the 
bush. 

2239. Tenrer Hooks, G. Hertzog.+ Dated 8th Ju nes BIT. Gd 

On the side of a link of the travelling pitch chain, to which the fabric 
to be stretched is attached, a bracket is fitted with a stem terminating in 
one gripper jaw. A forked boss on the bracket carries a bell-crank lever, 
one link of which terminates in the other gripper jaw ; the other link 
being heavy presses the jaws well together. The taces of ‘the jaws are 
shaped so that the tension of the fabric causes them to grip tightly, In 
order to release the fabric the bell-crank lever is lifted upwards. 

2240. Tetecrapntc AND Evecrric Apparatus, C. FP. Vorley.—Dated 8th 
June, WT7.—( Not proceeded with.) 2d. 


Swethurat.—Dated 8th June, 


Od. 


The condensers are made of thin plates of metal covered with an 
insulating material, Thin leaves of metal are then laid over this material. 
The stouter plates are connected together by wire, and the foils are 
united in the same manner, and a number placed in a box. One set of 
plates is connected to the one pole of a battery, the other pole being con- 
nected to the earth. The other set is connected to the line wire youerally 
through a large condenser. 

2241. Dissoivine Scenes, H. Keevil.—Dated 8th June, 1877.—(Complete.) 
4d. 

Only one light is required and one lanthorn. <A prismatic lens (or glass 
right-angled prism having one of its surfaces formed convex), with its 
diagonal surface silvered, is adjusted within the converging rays of 
light after passing through the condenser from the burner (in a lateral 
direction), so as to intercept those rays and turn them in a direction 
nearly at right angles, that the light may cover the same place on the 
screen as that from a direct through or front optical arrangement. The 
burner carrying the line is arranged to swing on a pivot, to present the 
flame to each pair of condensers alternately. 

2242. Macuine anD AXLE Brartnes, PLUMMER BLocks, &c., 
Dated 8th June, TT. be. 

This consists in forming bearings from rolled or drawn shects of suit- 
able metal, by cutting them into suitable lengths and widths and giving 
them the required curve by means of bending rollers or by a die. | To 
prevent the bearings turning in the plummer blocks, set screws or their 
equivalents may be used, or projections may be pressed ont upon tlic 
bearings by dies and recesses made in the plummer block to reeeive such 
projections, 

2243. GaLvanisinc Snerr Inon, 





W. Pawton, 


R. Heathjtidd.—Dated 9th June, 1877. 


td. 

The bath is fitted with two pairs of rollers instead of one as hitherto, 
the additional pair being placed horizontally, and the distance between 
them regulated by a cam fixed to an upright axis projecting above the 
bath, pressing against the bearing of one of the rolters, so that when 
turned by the aid of a lever the rollers slide in their bearings and regu- 
late the distance between them. 

2244. Nose Baas ron Horses, F. Ayehbourn.—-Dated oth June, 1877. 

A perforated vessel of any convenient form is fitted with a bag at 
either side into which the food for the horses is placed. These bags con- 
tinue underneath the vessel and form the bottom, so that the food is only 
supplied as it is required, passing from the side bays into the central 
vessel where the animal's mouth enters, the whole Leing suspended, in 
the usual manner to the neck by straps. 

2245. Ree Gra, J. Joknston.—Dated Oth June, S77.—(Not proceeded 
with.) 2d. 

A vertical rectangular tower is fitted with an elevater by which the 
grain is raised and thrown into a hopper. A series of horizontal endless 
wire cloths are arranged one above the other, and the grain delivered 
from the hopper is carried on to the end of the first wire cloth, and is 
then thrown on an inclined board, from which it falls on to the wire 
cloth beneath, and so on until it reaches the bottom of the tower. 
Heated air is circulated through the tower by a blowing fan. 

2246. Maxine Nats, &e., J. Bennie.—Dated 9th June, W77.—(Not pro- 
creded with.) 2d. 

The strips of iron are made with a transverse taper in its thickness, 
so as to form a head edge and a point edge. The successive cuts are made 
parallel to each other, the taper being given by the varying thickness of 
the strip. 

2247. AnTIsePTics AND Distnrectants, F. 7. Bond.—Dated 9th June, 1877. 

—{Not proceeded with.) 2d. 

This consists in dissolving the crystals of oxalic acid and bisulphite of 

sodium in water, whereby sulphurous acid is disengaged. Or any 

alkaline or earthy bisulphite, sulphite, or hyposulphite in the solid form, 

and any other suitable acid may be used. 

2248. Wrichinc tHe Dross rrom Coat at Prr Heaps, J. Hines.—Dated 
Oth June, 1877.—( Not proceeded with.) 2d. 

The dross-receiving hopper is hung by links*to the front. horizontal 
arms of two bell-crank levers, carried on steel fulcrum centres in forked 
brackets secured to the side frames of the screen. These levers are con- 
nected by a cross spindle and act as a balancing or weighing frame 
counterbalanced by weights, one of the arms being attached by a rod and 
bell-crank lever to the recording dial. 

2249. Manvuracrure or Gas, M. H. Stroag.—-Dated wth June, 1877. 6d. 
A vertical retort is provided with a fire at the lower end, by which it is 
highly heated and the escape flue then closed. Finely ground coal is 
then introduced from the top, and falling down through the heated retort, 
is volatilised, and combines with steam that is also admitted in a highly 
heated condition, and the gases pass down through the incandescent 
carbon, the heat of which serves to combine and fix the gases, which then 
pass to the hydraulic main through an opening in the ash-pit. 

2250. Exrractinc TANNING MATTER FROM LEATHER, B. and W. Foster.— 

Dated 9th June, TT. 4d. 

The leather is steeped in water for some time and then boiled for two 
hours; the liquor is then run off and a quantity evaporated, leaving a 
strong liquor containing tanning materials applicable for tuuning, dyeing, 
and other purposes. 

22538. Lacine Stup ror Boors axp Suoes, W. R. Lake, 

1877. 6d. 

The stud is made from a solid picce of wire, and consists of a shank 
hollowed out so as to allow the edge being turned over to grip the 
material, with a head formed at the outer end by two dises concentric 
with the shank and connected by a neck to receive the lacing cord, which 
neck is excentric to the shank. - 

2254. Prats Printinc Macuinery, R. W. Wilkinson and C. J. Wallis.— 

Dated 9th June, \ST7.—(Not proceeded with.) 2d. 

This relates to the inking device, and consists in placing the inking 
roller in adjustable bearings, carried by frames, which are free to rock on 
the axle of the ductor roller, and thus allow the inking roller to be raised 
clear of and lowered on to the engraved plate. 

2255. Suurrie-Box Motions ror Power Looms, H. B. Barlow.—Dated 

Yth June, 1877.—(A communication.) 6d. 

The shuttle boxes are supported in the usual manner by a lifting rod 
connected to one end of a lever pivotted to the frame, the other end being 
fitted with a pin moving in a slot formed in a nut which works upon a 
horizontal shaft. The shaft is made to revolve by a pinion gearing with 
two racks moved up and down by a lifter fitting into notches. The lifter 
is caused to move up and down by a lever receiving its motion from an 
excentric on the tappet shaft, and is made to engage with the right notch 
in the racks, by means of levers actuated by pins on a ratchet wheel, the 
wheel being turned by a pawl connected with a cam on the tappet shaft. 

2257. Greeninc Preserved VecETaBLEs, &c., A. C. Collineau and M. BE 

Savigny.— Dated 9th June, 1877. 4d. 

A solution is made of about 2Ib. 1°40640z. troy of drinkable pump 
water and 6°43 dwt. of pure extract of cauline; to this solution is added 
about 31 grains of a solution, at 25 deg. Beaumé, of bicarbonate of soda. 
This liquid is brought to boiling point, and the vegetablés or*fruits are 


Od, 


Dated 9h June, 


{A communication.) 














2216. Comns, J. F. Fawrelle.—Duted Tth June, 1877. 6. 
The comb is formed first in two parts, each part being made with a 





of carbonate of soda or other alkali may be added, 


thrown therein, and left for a few,seconds, when they immediately 
become of a magnificent green. 
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9259. Roapways, Pavements, &c., 7. 8. Bale,—Dated 9th June, 1877. 


4d, 

The: piresent: asphalte used for roadways is corrugated and roughened 
by mane of naonied rollers drawn eran teo surface when soft, or coatin, 
it partially with very hard, loose granular material. ways or pave- 
ments hy formed with blocks of clay pressed and fired very P 
and being fhened or bined with an elastic material to lessen the 
noise. i sort of bold pebble mosaic for ornamental garden walks is 
formed of pottery or glass with the refuse of pottery and briek works, so 

bined as to prod —— a ma the above pottery being 
made in round balls either by dies or by grooved rollers. 
Power Hammers, D. Davy.—Dated 9th June, 1877. 6d. 

This relates to hammers actuated by an clastic fluid in a reefprocating 
cylinder, interposed between the hammer and its actuating shaft, the 
hammer head being attached to the piston rod, The fluid is introduced 
by pipes fixed parallel to the line of motion of the cylinder and passing 
through stuffing boxes in the ends of chambers formed on the outside of 
the cylinder and communicating with the interior by a series of holes. 
The stuffing boxes move with the cylinder and slide up and down the 
pipes. 

2261. Puairrxa on Poupiva Fasrics, F. Rath.--Dated 9th June, 1877.— 
(Not proceeded with.) 2d, 

A reciprocating blade is mounted on rocking levers and caused to move 
over the surface of a table. A roller covered with felt revolves in bearings 
above the table, and the fabric is fed in between the roller aud the table. 
A step-by-step movement is given to the roller by a driver upon the 
rocking levers gearing with a ratchet wheel on the roller, and as the 
fabric is folded by the blade it is pressed, carried forward, and delivered 
by the movement of the rollers, plaited and finished, ready for use. 
22638. Arraratos yor Currixna Seep Potatoes, W. Meek.—Dated 1th 

June, 1877. 6d, 

The apparatus is made of two main parts conneéeted together by a hinge 
joint ; one part is formed with holes of various sizes to receive the 
potatoes, and each hole is furnished with radial knives ; the other part is 
tormed with projections to press the potatoes through the holes and past 
the knives, and is provided with a handle, 

2264. Bits ron Horses, W. B. Winn.—Dated 1th June, 1877. 4d. 

The mouthpiece is hinged at cither end to a bell-crank lever, one end 
of which carries the rein ring, the other end being bent to the shape and 
a under the horse's under jaw, and are provided with curved ends, 
vy which they are attached together by a chin chain or strap. 

2265. Preventixe INcrvustation Lx Bowers, S. 7. Shu ttleworth.—Dated 
Mth June, 1877.--( Not proceeded with,) 2d. 

An iron receiver is fitted to the under side of the boiler and the water 
passes through holes imto a chamber formed in the upper part of the 
receiver, a communication between the chamber and the lower part of 
the receiver being effected by a slide valve actuated in the usual manner. 
When the slide valve is open the water passes through into the lower 
part of the receiver. The receiver is titted witha ty by which the 
water is discharged when the slide valve is shut, leaving only the solid 
matters deposited, and which can be removed by adoor at one end of 
receiver. 

2266, Ki.ys, IV. Bull.—Dated 11th June, 1877. 4d. 

This relates chiefly to improvements on former patents of the inventor 
in May, 1874 and 1875. A method of double firing is adopted, wherein 
one division of the kiln is applied to drying or partly burning the goods, 
and another to completely burning them. Furnaces used for bottom 
firing alone are combined with vertical combustion chambers as used for 
top firing alone. 

2268. CLornes WasHIna Macuine, W. RB. Lake.—Dated 11th June, 1877. 
—(A communication.) Not proceeded with.) 2d, 

A trough is fitted with a false bottom consisting of a wooden grating, 
upon which a corrugated roller travels from end to end of the machine, 
its motion being produced by rods connected to a swinging frame moved 
to and fro by hand. The sides of the trough are curved upwards and 
strike the journals of the roller at each end of its stroke, thereby giving 
the frame an innpetus in the opposite direction. 
22°70. Preservine Avimas Foon 1x a Frese State, W. Iforgan-Brown. 

—Dated Wth June, 77.—(A communication.) Not proceeded with.) 
2d, 

A powder is made of the following ingredients: Chloride of sodium, 
fifty parts; acetate of soda, thirty-five parts ; azotate of potash, two 
parts; chlorhydric acid, ten parts. Thesé salts are dissolved in a xufiicient 
quantity of water, the solution filtered and carefully evaporated. The 
inass thus obtained is pulverised and passed through a sieve, being then 
ready to be rubbed on the surface of the food to be preserved. 
22°71. Sewinc Macuines, 8. Pitt—Dated Uth June, 1877,+(A communi- 

cation.) &d. 

‘This relates to a means of stoppirig the needle in any position without 
at th: same time stopping the driving wheel, and also to raise the presser’ 
foot, if desired, when the needle is stopped, by the same mouvement con- 
tinued, The driving wheel imparts its motion to the machine by the aid 
of two springs attached to it and crossing to each other, so as to form a 
ae ee which an arm fastened to the driving shafts engages, 
and is, by means of levers, thrown in and out of gear, thus stopping the 
néedie, The presser foot is connected with the lever in such a manner, 
that upon co uing the motion after the needle is stopped, the presser 
foot is raised, 

22/72. Srveracirs, &e., G. Pevvell.—Dated Vth June, 1877.—(Not pro- 
eeoled with.) Id. 
frame consists of a tubular band of zine into which a band of 
copper is placed at that part which touches the nose of the wearer, so as! 
to produce a mild current of clectro-galvanism, 
22°78. Lappern Tapers ror VeNerian Buiyps, &c., J. Sankey.—Dated 11th 
June, 1877.—( Not proceeded or 2d. 
The cross straps are woven with the main tapes in an ordinary tape 
‘with two rows of shuttles, one of which weaves the main tape, and 
the other the cross straps, one of such series of straps being on one side 
of the main tape, and another seriés on the other side, the two rows of 
shuttles working together with the warps to form the longitudinal tape.. 
The two series of cross straps are sewn together, thus forming the tape 
ladder. 
2274. Weioninc Macnixes, H. B. Newton.—Dated 1th June, 1877.—(A 
communication.) 6d. 

This consists in apparatus for showing the total weight of — with- 
out the employ it of weights, and also the total costs of the goods. 
The indication of price is effected by means of a graduated scale or 
counter, over the divisions of which a slider is moved and stopped at the 

















moment the total weight is obtained. seale pan is ye on a hori- 
zontal frame. The vertical motion of the pan caused by placing hea’ 
substances thereon is transmitted to the horizontal frame, wpon which 


are mounted two levers in the form of graduated stales, and which both 

participate in the same oscillating movement. When the scale is in 

equilibrio, the indexes are placed ——— to one another, and the double 

lever, represented by the graduated scales, is horizontal, and the movable 

pointers ure at the starting point or zero. 

2275. Maxine anp Conttectine Hay, W. XN. Nieholson and W. Mather.— 
Dated With June, W77. 6d. 

The motion of the forks is reversed by means of pinions gearing with 
tecth inside the boss of the driving Wheel. These pinions are always in 
gear, one being upon the main shaft and the other upon an intermediate 
shaft, and are so arranged that they cannot beth gear with the drivi 
wheel at the same time. This is effected by means of a link cen 
between the two pinions and fitted with pins working in grooves upon 
their bosses, so that as one is advanced in gear the other is pushed back- 
wards by the other end of the link. A spiral spring is arranged in a box, 
and by causing w levet’to bear on the fork arms, enables the fork to give 
to any obstacle. The tecth of horse rakes are kept well inst each 
other by means of a central shaft passing threugh them, and furnished 
with a nut at each end for tightening up the teeth as they wear. 
22°76. Rervriceratinc Apparatus, B J. B, Mills.—Dated 12th June, 1877. 

—(A comumunication.)—(Not proceeded with.) Ad. 

Salt is placed in a receptacle placed in an opening in the ref ator, 
and so constructed that the salt will pass through openings in the bottom 
and be brought in contact with ice tai inar tacle b th 
The salt as it melts falls down through the i¢¢ arid forms brine, which is 
drawn off by an automatic waste pipe connected with the bottom of the 
ice receptacle. 





_CoMPOsiTE BLOCKS AND Siaws ror Burnprne, J. J. Lish.— Dated 
12th June, 1877, 4d, 

The moulds are made of cast metal and have the desired profile of the 
block to be manufactured. Sheets of fibrous fabric are soaked in a semi- 
flwid cementitious material and then placed against that part of the 
mould which forms the face; the moulds are then filled in with conerete 
and subjected to p » 80 as to make the facing sheet take the in- 
terior form of the mould. The material is then removed and allowed to 
harden, when it is ready for use. In order to render the bricks impervi- 
ous to moisture, the fabric may be coated with a waterproof material. 
22'78. Storrina BorrLes, H. Hampson.—Dated 12th June, 1877.—(Not pro- 

ceeded with.) 2d. 

A metal ball is coated with an elastic material and placed in the 
interior of the bottle, of which it closes the neck by the pressure of the 
gas within. The bottle is opened by driving in the ball, to whicha peg is 
attached for the purpose. 
22°79. Looms, 8. Shart.—Dated 12th June, 1877. 6d, 

This relates.to an arrangement for actuating the drop boxes movement 
for changing the shuttles in looms for fancy weaving. A sliding frame fs 
matte to rise and in any convenient manner. This frame carties the 
pegged cylinders, over which the — chain es ; and on the end of 
the axle of the cylinder is a ratchet wheel w: is made to turn one 








tooth each time the sliding frame falls, thus moving the cylinder and 
pattern chain one row of holes. Over the centre of the pegged cylinder 
are the ends of three bent rods or feelers, corresponding with the three 
centre holes in the cards. Two of these are tor working the shuttle 
boxes, one at atime, The third moves a sliding cam into gear, causing 
a pinion to move a rack double distance when required to pass a box, 
that is, to rise or fall two boxes at once. 

2280, Distrisurinc Manure, J. Fraser.—Dated 12th June, 1877.—(Not 

proceeded with.) 2d. 

The breaking and distributing of the manure is effected by a cylinder 
with projecting spuds working in the manure hopper, between and over 

jikes, and falls through a bed ~ na beneath the cylinder. The spuds in 

e cylinder project to their full length below, and after discharging the 
manure, withdraw into the cylinder. 

2284. Buck.es, 7. Kendrick.—Dated 12th June, 1877. a 

One end of the strap is attached to a plate having its sides turned 
upward and partly closed at the top by an inclined plate. A second 
plate is provided with a peg, and is free to move backwards or forwards 
in the first plate. The strap is attached to the peg and the plate pushed 
forward, thereby securing the strap. 

2285. Dress Fasteners, F. W. Kuschmann and L, Hirsehseld.—Dated 12th 
June, 1877.—( Not proceeded with.) 2d. 

This consists in inserting mechanism inside of an artificial head, such 
as the head of a bird, so.as to form an ornamental fastener, The mouth 
is oaes by ure applied by the thumb and finger to the back of the 
head, and when released the mouth holds fast anything that may be 


yut in, 
bose. Frreriace on Rano, A. C. Sinyth.—Dated 12th June, 1877.—( Not 
proceeded with.) 2d. 

An L-shaped plate forms the side next to the grate and the upper part 
or heating plate of the oven. The back of the oven and side farthest 
from the grate are made of brickwork. The bottom is formed by the 
hearthstone, and the front is covered by a door. 

228'7. Lecaine or Garrer Boot, J. Plant.—Dated 12th June, W877. 4d. 

The front upper is cut so that the top will form the legging or gaiter, 
which can be closed round the leg by clasps of any suitable form. 

2289. Venrivatinc Carriaces, H. Carter and C. Warren.—-Dated 12th 
June, 1877.—(Not proceeded with.) 2d. 

A blowing or ventilating apparatus constructed upon the principle of 
ordinary bellows is placed under one of the seats in the vehicle, and is 
actuated by levers attached to the boss of one of the running wheels, 
2291. Orenie anv CLosine Gas Cocks By Evecrricrry, W. R. Loke.— 

Dated 12th June, 1877.—(A communication,)—(Nor procecded with.) 2d. 

A magnet is arranged so as to cause a weight to descend upon the cock 
with sufficient force to cither open or close the cock. 

2292. APPARATUS FOR ASCERTAINING THE RATE OF VESSELS AND FLow oF 
Srreams, C. #£. Kelway.—Dated 12th June, 1877. 6d. 

Near the centre of the vessel 4 vertical open tube is arranged, the upper 
end being at a convenient height above the level of the water. The log 
consists of a suitable box containing suitable wheelwork, which is actu- 
ated by a helical rotator projecting below the bottom of the box, The box 
is lowered down the vertical tube from within the vessel. Insulated 
metallic wires connect the box with an electro-magnetic indicating appa- 
ratus, the wires passing through the vertical tube. 

2298. Lirrinc Ruppenrs, Prore.iers, on Rams L. Thomes.—Dated 12th 
June, 1877. 6. 

This consists in attaching or securing the rudder, propeller, or ram, as 
the case may be, to a disc, , or plate, by which means it may be 
brought in board the vessel through a slot or opening in the stem orstern 
of the vessel, or it may be elevated above the water level only when found 
most convenient. The disc can be worked by a lever or other power 
within the ship. 4 
2296. Fasteninc Purses, Cigar Cases, &c., M. M. Franzini.—Dated 13th 

June, 1877.—( Not proceeded with.) 2d. 

This consists in forming the purses in two parts, the inner one, contain- 
ing the money, being fitted with longitudinal rods on its outer surface to 
slide between guides made in the interior of the outer case. The two 
frames are held in position when closed by means of a spring hook upon 
one of the cases entering a hole in the other. 

4297. Ro.ier Skates, R. Werd.—Dated ath June, 1877. 6d. 

This consists in cutting the foot-plate in a peculiar manner from aslabof 
wood, so that the grain of the wood runs in the most favourable direction 
to the action of the skate. One single wheel is employed, which is placed 
centrally under the foot-plate, the axis of the wheel being situated at a 
Peay re from the heel ot the foot-plate equal to one-third the length of 

e latter. 

2298. ComprensaTiING THE VARIATIONS IN THE LENGTH OF SIGNAL AND 
OTHER Wires, B. Burstowr.—Dated 13th June, 18i7. 6d. 

An arm is placed approximately at right angles to the direct line of the 
wire, and one end of which is capable of moving to and fro with the wire 
on a fixed centre at the other end. The movable end of the arm carries 
pulleys through which the slack wire is drawn bya weight suspended 
by it over another pulley near the centre of motion of the movable arm, 
2298. Apparatus ror TRacinG Exipses, M. V. Constant.—Dated 13th 

June, 18T7.—{ Not proceeded with.) 2d. 

This consists in a frame fitted with two rules which slide at right 
angles to one another, atid having rack teeth which gear with a tooth 
wheel mounted in the frame. From each of the rules projects upwards a 
standard with a vertical joint, surmounted by a clip through which passes 
a bar having rack teeth, gearing with a pimion mounted in one of the said 
clips, The bar carries the pencil or tracer. Each of the standards is of a 
cranked form, aud is jointed to the rule so as to be capable of turning on 
a vertical axis, 

2300, ApraraTus FOR THE MANUFACTURE OF ELastic Fasrics, C. Cotton. 
—Dated 13th June, 1877. a 

This consists in a rotary fratne with sinkers divided into two sets, The 
point bar and the presser bar have traverse motion given them so as to 
act alternately with the respective needles during the formation of the 
“tuck ” work, and they are retained from endway motions to operate 
with every other needle in the production of the “ welting.” 

2301, Srorvenine Borries, W. Cotton.—Dated W3th June, 1877. 6d. 
The bottle is made with a rim to receive clips from the stepper, which 


‘is provided with an elastic ring or collar, a groove or recess being formed 
‘in the stopper for the reception of the said ring or collar. 
2302. Pistons, J. @. Caimeron.—Dated 13th June, 1877... 6d. 


This consists in employing a corrv 
upon the Pm wage ring, and being fixed in the y of the piston. The 
tension of the spring may be adjusted by the insertion of packing strips. 
The spring may be in one piece or in two or more lengths, secured toge- 
ther or arranged by butt joints or otherwise. 

2303. Vatves ror Sream Encines, &c., HW. J. Haddan.— Dated 13th June, 
1877.—(A communication.}—(Not proceeded with.) 2d. 

This consists in placing a valve gate on the exhaust pipe or port of the 
cylinder, so arranged as te prevent and regulate the admission of steam, 
gas, air, or other expansive matter into the cylinder by the exhaust pipe 
or port after each di-charge of the exhaust. 

2304. Ratuway Carriaér Lamps, 4. J. Ford and J. M. Mackintosh.— 
Dated Wth June, 1877.—( Not proceeded with.) 2d. 

This consists in causing holes to be made in the outer casing of the 
lamp for the passage of cold air, which passes through a tube or tubes at 
the side of the lamp direct to the under part of the burner. In making 
the top of the lamp a perforated hollow cylinder is employed at the top 
which fits over the cone of the lamp. This cylinder is encased in a 
wind guard, on the top of which a metallic disc is placed, 

2305. ArrParatus For OPERATING wiTH BAND Saws, C, Kaltieasser.— 
Dated 13th June, 1877.—(Void.) Wd. 
The saw is supported and controlled in its 


ted spring, exercising pressure 





ment by three rollers 


-or wheels, one of which is of a larger diameter than the others, and is 


that by which the motive power is applied to the band saw ; the other 

two rollers or wheels acting as guide wheels. 

2306. Rearinc anp Mowinc Macuines, P. Jensen.—Dated 13th June, 
1877.— {A communication.)—-(Not proceeded with.) 2d. 

The road wheels are loose upon the axles, but can. be connected thereto 
by catising a pawl lever at each wheel to fall with its tooth into a wheel 
on the axle. About the middle of the axle is a wheel with a zig-zag 
rim. A lever fitted with two rollers, one on each side of the rim and 
fixed ona weigh shaft, tr it: iprocating motion to the knives 
of the machine by means of a lever and connecting rod. 

2807. Corkscrews, G, W. von Newrocki.—Dated 18th June, 1877.—(A 
communication.) ° 

The stem is made with a crutch or handle, and terminates below in a 
thin blade with a sharp bottom edge. On the stem slides a sleeve, fitted 
or formed with another similar blade. The sleeve may be held in place 
by a spring, and may be formed with a projecting rim or two projecting 
horns for facilitating the pushing down of the sleeve. The two blades 
may be pushed together by means of a staple and lever. 

2308. AcruaTinc Screw-privers, Corkscrews, &c., A. C. Alliot.— 
—Dated 19th June, 1877,—(Not proceeded with.) 2d. 

The handle is formed with a socket into which the stem of the screw- 
driver, or other similar article, fits. The socket is formed with a solid 
spindle having ribs or feathers fitting into grooves formed in a ratchet 
or toothed ring within an enlarged socket formed in the handle. Within 
the enlarged socket are pawls mounted on pivots, and which are pressed 
into the ratchet ring by a spring. 

¥ . ALWAY PoINTs AND SwitcuEs, P. Bourgin.—Dated 13th June, 





«_ 6d. 
The shifting of the points is arranged by means of a combination of 
levers, which are actuated by arms or projections upon the approaching 


engine or carriage. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE markets in Birmingham to-day —Thursday—and in 
Wolverhampton yesterday, were fairly encouraging. Many 
more inquiries than before were about, and small orders were 
given out with a little less reserve than for some. time past. 
Nevertheless there was manifest’ anxiety as the course of the 
negotiations at the forthcoming Peace Conference, and this 
checked business in heavy lots. 

Prices of finished iron remained without change upon last 
previous quotations. Good bars.were plentiful at from £7 10s. to 
£8, and ordinary galvanising singles were selling at: from 
£7 17s. 6d. to £8 2s, 6d. The superior qualities ranged upwards 
to £9 for singles. Pigs were firm at from £2 17s. 6d. to £3 5s. 
for a good medium quality, and from £3 15s. to £4 5s. for high- 
class all-mine hot-blast iron. 

The British Iron Company are about to put in another furnace 
at, Conigreaves ; Messrs. Turley are doing the same at Tipton ; 
and at Bilston Messrs. Fowler and Co, are lighting a wholly new 
furnace. In iron of a less valuable sort there is more competi- 
tion. Hence the Castle Coal and Iron Company at Walsall are 
about to blow out a furnace. ‘The Osier Bed Company, Wolver- 
hampton, have intimated to their hands that unless their col- 
liers work at least another half-hour per day, making eight and 
a-half hours, they shall in six weeks stop their furnaces. 

Here and there the mechanics and general operatives about 
the ironworks are co-operating with their employers, and working 
half an hour extra daily. 

There is much unemployed labour at the collieries, but at present 
signs of yielding the longer hours are scarcely discernible, but 
employers do not despair of a gradual yielding, as the necessity 
for it becomes increasingly manifest by the want of work. 

Coal prices keep very low, the competition is severe, and 
the Cannock Chase Colliery Company decline to quote under 
the terms which they contend should be regulated by the exist- 
ing wages agreement. 

Certain of the colliery proprietors of the Cannock Chase and 
Brownhills districts have appealed to their men to allow “the 
Birmingham agreement,” or sliding scale, to remain in abeyance 
for the present, in consequence of the existing competition in the 
coal trade. ‘The miners have replied that they consider the 
present wages—2s. 9d. per ‘‘ day ”—to be low enough, and have, 
therefore, decided to abide by the compact. 

At a meeting yesterday of the Mines Drainage Commissioners, 
at Wolverhampton, Mr. S. Minton representing the Oldbury 
district, and Mr. H. Ward representing the Bilston district, 
declared that they should not be satisfied with the new bill of 
the commissioners, unless its clauses gave the districts, which had 
petitioned themselves out of the Act, power to return only upon 
their own action. 

The dispute between the miners of Longton and their masters 
is to be submitted to the arbitration of Colonel Roden, one of 
the candidates for the representation of Stoke-on-Trent. 

The North Staffordshire ironworkers’ complain that their 
masters, instead of being content with: reducing wages 74 per 
cent., as is being done in the south of the county, in accordance 
with Mr. Chamberlain’s award, have resolved upon a 124 per 
cent. drop in the case of shinglers and forge rollers. The masters 
will be appealed to to reconsider the subject. 

The proprietors of one of the largest collieries in the Bedworth 
district are obtaining miners from parts of the country removed 
from Warwickshire, and are thereby incurring the expressed 
displeasure of the loca] Union. 

Miscellaneous domestic goods are now going out to Turkey and 
the Black Sea ports that had been kept back through the war. 

Very severe competition exists in the making of brass and 
copper boiler and condenser tubes, and in the iron tube trade 
there is severe cutting, though the North-country tube makers 
are now working in harmony with the Staffordshire firms. 

Wire rods made in this district have to run the gauntlet with 
those rolled upon the Continent, and the wire drawers are buying 
the foreign product with unpleasant frequency. 

Nailmakers are suffering from foreign competition, which has 
just extorted a further concession from some small makers of 
from 5s. to 10s. per ton. 

Some classes of galvanised iron, braziery and stamped sheet 
iron goods are down 5 per cent. and 74, per cent. respectively upon 
previous quotations. 

The directors of the Birmingham Wagon Company, Limited, 
have declared a dividend at the rate of 10’per cent. per annum 
for the past half-year, and a bonus of 5 per cent. for the year upon 
the oo capital. 

The Birmingham Town Council on Tuesday approved a precept 
from the Tame and Rea District’ Drainage Board for £23,831. 

Business was seriously checked to-day in Birmingham by the 
rumoured entrance of Russian troops into Constantineple. The 
market was all excitement, and traders pave themselves up to 
reading the telegrams as fast as they arrived. The excitement 
abated a little towards the close of Change, and sales of mine 
and of pigs were reported in encouraging lots. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


THERE was a tolerably good attendance at the Manchester 
weekly meeting on Tuesday, but the business doing in either raw 
or manufactured iron was extremely small. Lancashire makers 
of pig iron are securing very few orders, owing to the much lower 
prices at which outside brands—particularly Lincolnshire and 
Derbyshire—can now be obtained in this district. But; notwith- 
standing the fact that they are being driven out of their own 
market, local producers still show no disposition to make’ further 
reductions in their rates, which, for delivery into the Manchester 
district, remain at 51s. per ton for No. 3 foundry, and 50s, for 
No. 4 forge, less 24 per cent. Lincolnshire and Derbyshire irons, 
however, which are usually considerably higher in price than the 
local makes, are now offered at 1s. to 1s. 6d. per ton below what 
the Lancashire producers are willing to take, several fair 
parcels of forge having been sold during the past week at prices 

ual to about 48s. 6d. per ton delivered into the Manchester 
district; and foundry qualities are offered at 50s. per ton and 
under, less the usual 2} per cent.. In Middlesbrough iron there 
is but little doing, as consumers are not disposed to pay the 
combination prices asked by makers and their agents. For 
delivery into the Manchester district makers’ prices are’ based on 
about 49s. 9d. per ton for No. 3 foundry, but the few orders given 
out are mostly secured by merchants who have still iron on hand, 
which they are offering at 48s. 9d. per ‘ton for No. 3 foundry, 
48s. 3d. for No. 4 foundry, and 47s. 9d. per ton for No. 4 forge, 


t cash. 

The finished iron trade is extremely dull, and there are very 
few orders of any kind stirring in the market, bridge and girder 
being about the only descriptions of work in which there is any 
approach to activity. Quotations for delivery into the Manchester 
district remain at £6 7s. 6d. to £6 10s. per ton for, North Staf- 
fordshire bars, £6 5s. to £6 7s. 6d. for Lancashire, and £6 3s. 6d. 
to £6 5s. per ton for Middlesbrough bars. 

The Lancashire finished iron makers are, I understand, 
endeavouring to arrange some uniform basis for quotations, with 
a view of getting a better price for local bars, and I also hear 
that the wages question has again been under consideration, but 

has yet been decided upon is not 


whether any definite action 
known. 

With regard to the Railway Steel and Plant Company, 
Limited, to which I referred last week, I-hear it has been decided 
that the company shall be wound up. 


The works near Man- 
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chester are very extensive, and at one time the 


i, namely, that they would not sell No. 1 for less than 44s. 





pany was a 
very flourishing concern, and turned a large quantity of railway 
material of various descriptions, one important branch being the 
manufacturefof large turntables. 

In the coal trade, with the exception of a little extra demand 
for house fire classes of fuel, caused by the cold weather of 
the last few days, there is no material change to notice. Supplies 
of all descriptions of fuel continue abundant in the market, with 
prices low, Yorkshire coal competing very keenly in this district 
with the home production. The average prices at the pit mouth 
are about as under :-—Best Wigan Arley, 10s. to lls. per ton; 
common Arley, 8s. to 9s.; Pemberton four feet, 8s. to 8s. 6d.; 
common Wigan house coal, 6s. 6d. to 7s.; steam and forge coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. 6d. to 5s. 6d.; and good slack, 3s. to 
4s. ton. f 

shipping trade shows no signs of improvement, and the 
business doing is chiefly confined to a few small lots for coastwise 
shipments. For common coal there is little or no demand, and 
this class of fuel is offered at the high level, Liverpool, at as 
low as 6s. 6d. to 7s. per ton, and delivered alongside at 1s. per 
ton extra. 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association was held at Manchester on 
Tuesday, but there was only a small attendance, and no business 
of importance was \y 

The week’s business in the hematites of North Lancashire and 
Cumberland has been slight, and it is clear to be seen that so 
long as the tone of confidence in business circles is at such a low 
ebb there is no reason to hope for a change for the better. Makers 
are still employing about two-thirds of their smelting plant or 

rhaps rather more, sixty out of the 100 furnaces built in the 
Sistrict being in blast. Of these, seven-tenths are engaged in 
the production of Bessemer, and forge is consequently in a 
relatively low position. The fact is, that forge being used for all 

meral purposes, and there being a depression in most of the 
—-_ of trade, into which forge finds its way—the tin-plate 
trade of South Wales for instance—it is not in demand at 
present, but Bessemer iron being used for a special purpose, viz., 
its conversion into steel, and the steel trade at the present 
moment being in a brisk state, with a probability of a continu- 
ance of good trade for several mon the demand for Bessemer is 
relatively good, and will probably remain so. e chief part of 
the business now being done is on home account, there being very 
little confidence in the continental trade. A few inquiries came 
from the latter quarter, but the price at which they want iron to 
be delivered does not induce makers of hematite to accept their 


ers. 
The market value of pig iron is not so firm as it has been, but 
we do not hear of trade being done at less than 66s. for No. 1 
mer, and 62s. 6d. for No. 3 forge, with other qualities at the 
usual margin of prices. These values are in fact as low as it is 
possible to arrive at, unless some change is effected in the cost of 
raw material and of labour, and it is not probable any such 
will take place. Therefore, even if the demand was to 
fall off still more than at present, it is impracticable to ex 
lower prices, and makers show a disposition rather to reduce 
their output than submit to a cheaper rate of prices. 
rails and m t steel are in fair request at low rates, 
and the works in the neighbourhood are working nearly full 


time. 

Iron shipbuilders occupy a quiet position, and they have only 
a limited amount of trade in hand. It is affirmed, however, 
that one or two orders are on the point of acceptance. 

Finished ironworkers, although they have m successful in 
making a new arrangement with their workmen, are not in 
receipt of much new business, and prices rule very low. 

ineers, both marine and general, are indifferently employed, 
and ironfounders are sharing an equally dull trade. 

Iron ore has a steady tone and prices show no variation, 

the raw material is in stock at some of the mines. 

Coal, both as steam and house descriptions, is very 
dull, and there is no prospect of an improvement. Shipping is 
inactive. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
TRADE is quiet, and likely to remain so in several leading depart- 
ments for some time to come. In not a few directions people are 
inning to be convinced that iron is doomed to a great extent. 
There are ample proofs of this in the everyday transactions of 
business, for one sees articles which were formerly solely made in 
iron, now constructed of steel, and in nine cases out of ten this 


steel is Bessemer. 

I am told that the chrome steel of Messrs. John Brown and Co. 
made in the Bessemer converter in the usual way, but by a par- 
ticular process, has proved a most reliable material for tools, 
which have been tried for lathe and other purposes, and have 
answered the most sanguine expectations which had been formed 
of them. Some tools made from this steel have been put through 
tests for temper, hardness, and “‘ body,” which were severe—and 
are still at work. In saying this I simply record a fact which is 
of no little interest to persons in all branches of trade. 
hear that a leading local firm which has long had a distinctive 
reputation for their charcoal and other wrought iron ship plates, 
are now so thoroughly convinced of the great future there is in 
store for steel, that they are making considerable alterations in 
their Bessemer houses, so as to enable them in future to turn out 
a class of steel which they can aver is of any required temper and 
tenacity. ; 

In the iron trade proper matters do not mend in any appre- 
ciable degree, and a further chance of stop; will be 
if it be true, as I am reliably informed is the case, that the iron- 
masters of this town and district have arrived at the conclusion 
that the reduction of 74 per cent. in Staffordshire will necessitate 
another drop here in the wages of puddlers, shinglers, millmen, 
and rollers. It is stated to be the intention of the employers to 
enforce these lower terms almost immediately, unless something 
now unforeseen should occur. There is a very poor demand for 
merchant irons, but certain ome manufactured — remain 
in fairly steady request, altho ices are purely nominal. 
For ane ship plates, deck re on plates, and special engi- 
neering iron there is a moderate demand. 

Messrs. J. Oakes and Co., of Alfreton Ironworks, have taken 
the contract for the pipes required for the local waterworks 
extension, at the sum of £4496. 

In the cast steel trade some little hope has been excited by the 
somewhat sweeping tariff changes put forward _ Ways and 
Means Committee of the American House of Representatives, 
but well-informed people appear to think the measure has no 
chance of bei through Co: in its present form. 

The coal trade remains quiet in all directions, and directly the 
northern lock-out has been settled we may expect to hear of lower 
wages hereabouts. At present the general rate of wages is about 
6s. per seven hours’ shift, and a“ per hour for the day men. 
Already the mmers employed at Remshaw Park Collieries have 
been asked to submit to a reduction of 5 per cent., but by mutual 
arrangement the subject is postponed until March. A small 
colliery near Chapeltown has just been wholly laid off. At the 
Shireoaks collieries some little trouble has arisen owing to the 
introduction of a new method of filling the corves, in such a way 
that hard coal shall be all hard coal without slack. These pits, 
like many others, have lately been on short time only. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Prices at the week’s iron market at Middlesbrough were 
based on the resolution arrived at by makers before the market 





per ton, nor No. 3 for less than 41s. Of the latter there is now 
a large quantity on offer, the stocks in makers’ hands being still 
on the increase until they have attained the dimensions of nearly 
250,000 tons. This does not seem a very enormous stock, having 
regard to the productive resources of the district, but it is all the 
same, larger than any stock that has ever before been accumu- 
lated in the North of England, where three years ago makers’ 
stocks were all but nil. 

There are now 104 furnaces in blast within the limits of the 
Cleveland ironmasters’ district. The production has within the 
last six weeks been reduced to the extent of nearly 4000 tons per 
week, but it still continues in excess of the demand, which is not 
so active as it was. 

There is a feeling abroad that if a durable and solid peace 
were once established between Russia and Turkey, the condition 
of things would speedily mend, so far as the North of England 
iron trade is concerned. A large part of the iron made in that 
district is shipped to the Continent, the quantity so disposed of 
last year being not less than 364,000 tons, and this quantity would 
doubtless be very materially increased if confidence took the 
place of the great distrust which now prevails, not in this country 
only, but over Europe. 

In reference to the finished iron trade of the Cleveland district, 
the manufacture of plates and angles has been very actively 
prosecuted of late ; but rail makers continue as much under a 
cloud as ever. It is, however, believed that if there should come 
to pass a demand for the iron sleepers that are now being some- 
what largely adopted on the Continent and elsewhere, the rail 
mills of the North may yet be profitably utilised. It is a very 
serious matter for the rail manufacturers that the production of 
rails has been reduced within four or five years from about 
300,000 to less than 40,090 tons per annum, but there is no lack of 
either capital or enterprise if the means of making the works now 
lying idle pay a fair dividend should once become apparent. 

A number of launches have taken place during the last few 
days on the north-east coast. Messrs. John Redhead and Sons 
have launched at Shields a screw steamer of 1200 tons gross, and 
Messrs. Richardson and Co., of Stockton, have launched another 
screw steamer of 1781 tons. The Tees is now the fourth most 
important shipbuilding port in the kingdom, having contributed 
over 78,000 tons to the shipping launched last year. 

At tie Witton Park Ironworks a plate mill and forge, that have 
for some time been idle, have this week been set in motion, 
affording employment to upwards of 150 hands. 

There is no change in the situation, so far as the coal trade is 
concerned. The mine owners and miners have failed to agree 
upon a sliding scale, and the former continue their refusal to 
submit the case to arbitration. This week, the miners’ executive 
are issuing voting papers in order to ascertain whether the 
majority y Atay to continue the strike, or to accept the reduction 
of 124 per cent. in wages. At Sleekburn the men have deter- 
mined to resume work at the full reduction claimed, and the men 
of Seaton Delaval are in favour of a resumption of work on the 
sane terms. 

In the coal trade of Durham the situation is tolerably hopeful, 
the shipping trade is improving, and the demand for both gas 
and household coal is brisker that for some time past. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Vantous‘circumstances have combined to produce an improve- 
ment in the iron market, and it should be all the more re-assuring 
that this has taken place, at a time when business generally is 
much unsettled by the crisis of affairs in the East. During the 
past week there has been an improved demand for pigs from 
abroad, while considerably less Cleveland iron than usual is being 
imported. Stocks have not been augmented to any appreciable 
extent ; indeed there has actually mn a 8 decrease in 
those in Messrs. Co and Co’s Glasgow stores, which now 
amount to about 170,700 tons. There are eighty-seven furnaces 
in blast, as compared with 118 at the same time last year. The 
warrant market has fluctuated considerably, but on several days a 
large amount of business was done, and the prices are now 
decidedly better than they were a week ago. 

Business opened in the warrant market on Friday at 51s. 5d. 
cash and 51s. 74d. one month, and in the afternoon with a 
demand the figures were 51s. 6d. to 51s. 8d. cash and 51s. 8d. to 
51s. 10d. one month. The market opened very strong on Monday, 
a at an advance of 5d., and a further improvement of 
3d. took place, which latter was, however, lost before the close. 
In the forenoon business was done at from 52s. 1d. to 52s. 4d. 
cash, and 52s. 3d. to 52s. 5d. one month, whilst in the afternoon 
buyers were little inclined to operate, and sellers accepted 52s. 3d. 
one month, the closing prices being—sellers, 52s. 14d. cash, and 
52s. 3d. one month ; and buyers, 14d. less per ton. On Tuesday 
the market was easier, with a fair business in the forenoon, at 
52s. and 5ls. 104d. one month, and 51s. 10d. and 51s. 9d. cash. 
In the afternoon transactions were effected at 51s. 8d. and 51s. 7d. 
cash, and 51s. 104d. and 51s. 9d. one month ; closing, sellers, 
5ls. 7d. cash, and 51s. 9d. one month; buyers, 1d. less. On 
Wednesday the market was dull in the forenoon, and steadier in 
the afternoon. To-day (Thursday) the tone was very flat, with 
business at 51s, 44d. and 5ls. Bhd. one month, and 51s. 3d. and 
51s. cash. 


For makers’ iron there isan improved demand, with an advance 
in values. Good mixed brands, No. 1, improved 6d. per ton; 
No. 3, 1s.; Gartsherrie, No. 1, 6d.; No. 3, 1s.; Coltness, No. 1, 
1s.; No. 3, 6d.; Monkland, Nos. 1 and 3, 6d. each; Cee, No. 3, 
1s. 6d.; van, No. 1, 6d.; Calder, No. 1, 6d.; No. 3, ls. 
Glengarnock and - aagpese: No. 3, 6d. each; Kinneil, No. 1 
6d.; No. 3, 6d. e quotations are now as follows :—Good 
mixed brands, f.o.b. at Glasgow, per ton, No. 1, 53s.; No. 3, 
5ls. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s. 6d.; Coltness, 
No. 1, 65s. 6d.; No. 3, 56s.; Summerlee, No. 1, 59s.; No. 3, 53s.; 

loan, No. 1, 62s. 6d.; No. 3, 54s.; Carnbroe, No. 1, 55s.; 
No. 3, 528. 6d.; Monkland, No. 1, 53s.; No. 3, 5s. 6d.; Clyde, 
No. 1, 54s.; No. 3, 53s.; Govan, at Broomielaw; No. 1 33.3 
No. 51s. 6d.; Calder, at Port Dundas, No. 1, 59s.; No. 3, 
; Glengarnock, at Ardrossan, No. 1, 58s. ; No. 8, 53s. 6d.; 
Eglinton, No. 1, 53s. 6d.; No. 3, 51s. 6d.; Dalmelli No. 1, 
53s. 6d.; No. 3, 51s. 6d.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
60s. Y No. 3, 55s.; Kinneil, at Bo’ness, No. 1, 54s. 6d.; No. 3, 
51s. 6d. 

The shipments of pig iron from Scotch ports last week 
amounted to 6550 tons, as compared with 5297, and the imports 
of Middlesbrough pigs at Grangemouth to 3235, as against 2970 
tons in the co mding week of last year. 

In the malleable trade there is a slight improvement, but it is 
yet far from being in a satisfactory state. ices of all sorts of 
malleable iron are nominally without change. As regards the 
manufactured iron trade, locomotive engineers, founders, and 
pipemakers continue busy, and with respect to the latter branch 
there are several fresh contracts at present in the market. 
Marine engineers are slack, with numbers of operatives being 
placed upon short time. Last week’s exports of iron manufac- 
tures from the Clyde were comparatively unimportant, com- 
prising £7750 worth of cast iron pipes for Rio de Janeiro, and 
£1900 miscellaneous articles. It is interesting to observe that 
in the course of the week forty-one packages of machinery were 
imported from New York, and that from other places consign- 
ments of iron girders and a large quantity of nails were brought 
to the — 

There has been a moderate home inquiry for coals in the 
western districts, but the foreign demand is not quite so good as 
it was in the preceding week. Stocks are rapidly increasing in 
the eastern mining counties; the trade is very slack,‘and the 
miners have in many cases been placed on short time. 


’ 
. 
, 








_ At the various collieries of the Lesmahagow district the reduc- 
tion of the miners’ wages came into force on Monday. The “on 
cost” men have the alternative offered them of a ten hours’ 
shift, with their former wages, or an eight hours’ shift with a reduc- 
tion of 20 percent. Some of them have left the locality for Ayr- 
shire, but the large majority remain, and it is anticipated that 
the longer hours will be accepted by the men. The object of the 
colliery owners in making these change of shifts is the very 
necessary one in present circumstances of curtailing the per- 
manent working expenditure. A reduction of wages has likewise 
taken effect at all the pits of Messrs. William Baird and Co., in 
the neighbourhood of Kilsyth, the miners being reduced from 6d. 
to 10d. per day, enginemen 1s. 2d. per week, and labourers 1s. 
per week, No resistance is, in any case, offered to the lowering 
of the wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE canes in trade which led to the dispersion of the 
Cwmavon Works, when the property of the Governor and Company 
of Copper Miners, has now caused another estate to be put into the 
market, and like that of Cwmavon, though only a colliery estate, 
it is unique of its kind. This is pamagan se near Neath, and com- 
prises not only an extensive colliery plant, engines, &c., but a 
village, a public bank, chapel, and school. e whole will go 
to the hammer next week. 

The bill for making a line between Newport, Mon., and 
Rhondda Valley, now before the House, will, I understand, only 
be op by the Taff Vale so far as regards giving it running 
powers over the latter. The directors of the Taff do not object 
to the junction with their line, but to give it running powers 
would be to interfere to a serious extent with the mineral trains‘ 
which run every ten minutes. The quantity sent down the line 
from Treherbert, which is the highest station in the valley, down 
to Hafad and thence to Cardiff, amounted last year to nearly 
three and a-half million tons. 

The collieries in the South Wales district did not accomplish 
more than the average of 100,000 tons last week, and many 
including even Cyfarthfa, which is generally well employed, had 
ong Derowe of si ation. 

The dispute at Llansamlet colliery has been settled in a satis- 
factory manner. 

During the last week there has been a strenuous effort in many 
parts to engage the surplus colliers. In the Forest of Dean 
agents from the North were busily employed in engaging 100 men, 
and extensive negotiations are on the eve of a aoe. bos from 
there and various places in South Wales. 

There has been a greater speculative movement of late amongst 
the French, in the matter of small coal, than amongst local men. 
Small steam from the best four, six, and nine-feet veins, can now 
be had for a trifle, and the patent fuel makers in France—a 
manufacture in steady course of development—have started a 
vigorous trade between the Welsh ports. 

A Welsh steamer which ran into Odessa the other day with a 
cargo of 800 tons of the best steam coal realised £6 5s. per ton, or 
a premium of about £5 per ton, which was the reward of the 

venturous captain, who sailed under German colours. 

The Dowlais and Ebbw Vale Works continue busily occupied 


with rails from Bombay. 
A os deal has been said about lifting prices and bringing the 
rate, by lessening the make, nearer to the desideratum—20s. per 
box, ordinary coked plate. I do not believe in the practicability. 
The competition is too keen. 

There was a sale at the Ynyscedwin Works last week. The 
amount distrained for was close upon £2000. It is to be regretted 


that something is not done with the property. There is a 
mortgage upon it of £3500 at 74. About eight years ago the 
works were bought for £5000. 


The Rhymney Company are sending rails this week to Gothen- 
burg. Thirteen colliers and their families left Mountain Ash 
this week for Flintshire. This is in keeping with Lord Aber- 
dare’s advice. He has written to the | papers to state that, 
since the ironworks are not likely to go on, the best course with 
a redundant population is migration to districts where there is a 
greater demand for labour. 

The Swansea tramway improvement scheme is being vigorously 
carried out, and will be completed this month. Steam coal at 
Swansea is quoted at 9s. 3d.; anthracite, 10s. 3d.; Cardiff steam 
f.o.b., from 88. to 10s. 

The rope at the Castle Pit, Cyfarthfa, broke on Tuesday. a 
after the men had been brought up. No one was injured. T hear 
the rope was a new one. 
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Sovrn_ Kensincton Musrum.—.Visitors during the week 
ending Feb. 2nd, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 am. to 10 p.m., Museum, 10,425; mercantile 
marine, building materials, and other collections, 4072. 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 4 p.m., Museum, 2014; mercantile marine, building materials, 
and other collections, 85, Total, 13,596. Average of corre- 
sponding week in former years, 16,366. Total from the opening 
of the Museum, 16,942,189. 

Turoat Irriration.—The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling 
and irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, 


ing, mes 
actively healing. Sold only in 6d. and 1s. boxes (by post for 14 


48, T eedle-street, and 170, Piccadilly.” 
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CABINET-MAKING BY MACHINERY. 


THE nend.veebing sackinas made by such English 
firms as Ransome, Worssam, Western, and one or two 
other houses, enjoys a deservedly very high reputation 
all over the world; but it must not be assumed that they 
have exhausted the resources of the engineer's art in 
desi ning and constructing machine tools for working in 
te nthe United States wood-working machinery 
may be found, differing in many respects from that made 
in England, but pain a ve very good. An examination 
of the saws, tenoning and morticing machinery, General 
Joiners, &c., of English manufacture will show thatas a rule 
these tools are all intended to operate on comparatively 
soft wood, such as pine, and that their principal purpose 
is to execute what may be called straightforward work. 
Again, there are special tools made for special purposes, 
such for example as Ransome’s admirable cask-making 
machinery; but these special tools rarely come pro- 
minently before the public, and they embody certain 
pecemastien, not only in principle, but in detail, which 

eserve more notice than they receive. We fancy, there- 
fore, that a brief description of a very beautiful set of 
special wood-working machinery, designed to work up hard 
woods into chairs, tables, side-boards, &c., will possess 
some interest for our readers. 

The machinery to which we refer has been designed 
by Messrs. Howard, of Berners-street, London, for their 
own use, and it was made on their own premises in 
Cleveland-street, Tottenham-court-road. Messrs. Howard 
have been known for years as makers on an extensive 
scale of a high class of household furniture, and they have 
recently introduced what is known as Parquet flooring 
for the manufacture of which machine tools may be said 
to be absolutely necessary. This Parquet flooring is of 
three kinds. The first consists of pieces of various hard 
woods, such as oak and teak, cut into various forms, and 
glued ona backing or groundwork of deal. The ornamental 
woods are about gin. thick ; the back made up of three 
thicknesses, glued together, with the grain of two thick- 
nesses at right angles to the third—is about jin. thick. 
The teak and oak are arranged in various patterns, 
making a species of mosaic work. The whole when 
finished and dried appears in the form of boards of 
various dimensions, and can be laid at once on the joists 
in lieu of ordinary flooring boards, the effect being 
similar to that of the floors usually met with on the 
Continent. The second variety of Parquet work differs 
from the first only in that the mosaic blocks are glued 
together and to a backing of stout canvas, so that it can 
be laid on an ordinary floor. The third variety is the 
same as the second, except that the mosaic work is united 
together in strips which are secured to the canvas. The 
strips, however, are not glued together by the edges, and 
it is thus possible to roll up the Parquet flooring like a 
mat, and remove it at will. It will be readily vs ow oe 
that if much fitting was required to adjust the mosaic 
work bits together the cost would be very great. The 
difficulty is got over by sawing up the wood so true that 


no fitting with a chisel or plane is required. The sawn | fj 


faces are invariably glued together, and no better joint 
can be desired. So much premised we may go on to 
describe the process of cabinet-making by machinery 
more in detail. 

The factory in Cleveland-street consists of several 
dwelling-houses and workshops, which have been acquired 
by Messrs. Howard from time to time as their business 
extended. It need hardly be said, therefore, that they 
are inconvenient, and that space is limited within them. A 
huge timber gantry has been erected high over the tops 
of some of the houses, and by this the timber is moved as 
occasion requires from one yard to another. Close to the 
entrance gate is a log saw, stowed away close to the side 
wall-aadii indeed, one side of the frame in a recess made 
in the wall for the purpose. By this the wood is cut into 

ylanks or has the outer sides slabbed off. From this 

ards to be planed are taken into a shed in which is 
fixed a very large planing machine, the most note- 
worthy feature in which is perhaps a set of weighted 
guides used to hold the wood duwn in the bed. The 
machine as a whole resembles an iron-planing machine 
far more than anything else, the ft carrying the 
rotary cutters rising and falling for adjustment in 
a high vertical frame. In this machine the thinnest boards 
of such material as teak or black walnut are reduced toa 
beautifully true surface. 

In one of the upper floors will be found the most inter- 
esting of the machine tools used. The wood for Parquet 
work is cut by very thin circular saws running at a high 
velocity. Chair-backs and curved pieces of all kinds are 
cut out with a Perrin’s band saw, or with a jig sew made 
on the premises, having a stroke of about 3in., and 
worked sometimes with tiny saws, not more than one 
eighth of an inch wide and 6in. long. For tenoning and 
_ morticing a peculiar machine is employed, which accom- 
plishes both operations, and is in several respects unlike 
any other machine for working wood with which we are 
acquainted. It consists of a square cast iron table about 
aft. by 2ft., standing about 2ft. 6in. high. At one side of 
this table is a heavy cast iron frame fitted with two sets 
of bearings carrying shafts, on the outer ends of which 
next the table tc which we have just referred, are fitted 
two fly-cutters. ‘The piece of wood on the end of which 
a tenon is to be made, is secured by a hand lever on the 
table, and the table—which runs on V grooves at right 
angles to the cutter spindles—being then pushed forward, 
the fly-cutters operate in the usual way and make the 
sides of the tenon. But in ordinary machines two small 
circular saws take the wood first and cut the end or 
shoulder of the tenon. Messrs. Howard found that with 
this arrangement it was impossible to get in hard wood 
a joint between the shoulder and the piece which it ought 
to fit, which was quite true ; it had always to be prepared 
with a chisel. In their own machine, therefore, 
the shoulder is not cut by circular saws, but by two 
portions of what may be termed a crown saw secured 
to each cutter block. The accompanying sketch will 


explain this arrangement. A saw-cutter is shown 
detached in Fig. 2. In Fig. 1, A is the cutter-block, 
B plane-iron, C saw. The teeth of the saw are bent 
over a little, as 
shown at C, Fig. 2. 
The action of this 
appliance is so 
perfectthat walnut 
and other hard 
woods come from 
the machine quite 
smooth, he 
shoulders are dead 
true, and square 
to the tenons, and 
the joint made 
is accordingly perfection. When the machine is used 
for tenoning, a gouge-shaped or hollow boring-bit, the 
diameter of which is just less than the thickness of the 
tenon, is secured in the end of the upper horizontal spindle. 
The wood to be morticed is pec yo the sliding table, 
and being brought up to the boring-bit, a hole is made at 
each end of the mortice to the required depth ; a clutch 
is then thrown into gear, and the table is worked 
rapidly backwards and forwards in front of the borer, 
which acts like the well-known slotting drill. The 
moment the mortice has been made of the right size as 
to depth, the machine ve automatically. The ends of 
the mortice are semicircular, but this in small glued work 
is of little consequence, and when it is ctherwise the ends 
are easily squared out with a chisel. In this way all the 
joints about a chair, for example, are made with great 
speed and finish, and of hundreds of chairs made to the 
same pattern any one tenon will fit any mortice in 
similar parts, and fit it well, which is more than can be 
said of most cabinet-makers’ joints. 

It may be convenient here to take some member of a 
piece of furniture and follow it through the shops. Let 
us select for illustration one of those small circular 
tables on one leg, which must be familiar to our readers. 
The central leg is round, and connected with the foot 
by three curved pieces, with moulded edges. The 
leg itself is turned round out of the reg arts of it 
are left square, and the shaft of the leg is fluted. The leg is 
sawn out dead square to begin with. It is then 
turned in the ordinary way in a lathe, a tenon having 
been first made on it to fit a block which will ultimately 
be attached to the bottom of the table-top. It has next 
to receive, say, eight flutes gin. wide and 10in. long. 
These would in the ordinary way be made by hand, and 
would occupy a wood carver about four hours ; they are 
made in a special machine in as many minutes, and with 
absolute accuracy. The machine consists of an adjust- 
able circular horizontal cast iron table. In the centre is 
a hole about 6in. in diameter ; through this rises a ver- 
tical spindle driven by a strap and pulley at the bottom. 
The speed can be adjusted, by shifting a friction wheel 
on a face-plate, to any velocity between 3000 and 7000 
revolutions per minute. On the top of the spindle is 

tted a cap corre two cutters, as shown in the 
accompanying sketch, Fig. 3. The table-leg is fitted in 
two headstocks secured to the cast 

iron table, on which they can be € 3 
shifted by hand. One headstock ik 
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is mounted with a dividing plate 
similar to that used by clock- 
makers in cutting the teeth of 
wheels, and by its aid the table-leg 
ean be shifted round exactly one- 
eighth of a revolution when re- 
quired, The machine being started, 
the leg is pushed up to the cutter 
and novel horizontally at the same 
time, and the cutters then scoop out 
the flute. 

The cutter C is secured in the cap by a key; any cap 
will fit the vertical shaft, and cutters of any section can 
be used. The curved brackets for the foot of our table 
are finished up in a second machine of the same kind, in 


| 
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which cutters of a different form and somewhat larger are 
fitted, as shown at B B, Fig. 4. The cutter-head revolves 


FIG. S 








within a kind of curved fence, as seen in plan in Fig. 5, 
where A is the circular iron table, C the cutter at the 








head of the vertical spindle, B is the fence, and D is one 
of the brackets of our table, having the curves moulded 
to some pattern, such as, let us say, Fig. 6; but very 
elaborate moulding can be cut if necessary. These are 
two of the most interesting machines in the whole 
establishment. They execute work with absolute 
precision and with astonishing speed. Chair backs 
and legs, and al! manner of carved work, which before 
now has had to be carved slowly and at considerable 
expense, is turned out by them fora mere trifle, one 
skilled hand to attend each doing the work of at least 
a dozen men operating in the ordinary way. Rose- 
cutter wood tools, as they may be called, have been much 
used in the States of late years, but we have never seen 
them in use in England in any works but those of Messrs. 
Howard. 

The leg and feet of our table may go to the 
cabinet-maker’s to be put together. We must now see 
how the top is made. This shall be like the rest of the 
table, of black walnut, but the top is to be inlaid in white 
with a geometrical device. The table top comes from 
the lathe round, with a moulded edge, and say lin. thick. 
To cy Bee on the old plan, a veneer of black walnut 
would have the pattern traced on it. This would be cut 
out with a fret saw. Then the veneer would be glued on 
the table top. Next a veneer of white sycamore would 
be selected, and this would be cut to a pattern similar to 
the first but reversed. The white sycamore cut out 
would then be glued into the space left for it in the 
walnut. When the whole was dried it would be planed 
and smoothed, and there was the inlaid top, abounding 
in imperfections, because of the difficulty of making one 
piece fit the other. The process was costly too and 
tedious. Now an entirely different principle is adop 
which is singularly elegant and ingenious. In one o 
the upper rooms is a heavy rolling machine, con- 
taining four polished cast iron rolls, about 8in. 
in diameter, and 2ft. long. These are arranged in pairs, 
one pair above, the other below, and can be brought 
together by screws. The black walnut table top has a 
veneer of white sycamore glued on to it. When dry it 
is placed on a table, veneer side uppermost ; on the veneer 
is put the precise counterpart of what the inlaid pattern 
is to be, cut out of sheet zinc about y;in. thick. The 
whole table top, zinc and all, is passed through the rollers, 
and when it comes out the zinc is found to be driven 
into the sycamore, from which it is easily lifted out, and 
is none the worse. But the zinc, in being rolled into the 
wood, has in its turn driven the sycamore before it into the 
black walnut. The whole table top is now put into the 
— and the sycamore is cut down to the level of the 

ttom of the depression made by the zinc; but this point 

reached, all the superfluous veneer has gone, and the black 
walnut comes up with the white inlaid pattern ; when 
smoothed up and varnished or polished, our table top is 
ready for its legs ; and we have really a work of art, 
produced almost without the aid of hands. The process 
is applicable to all kinds of wood decoration, such as 
door panels, mantelpieces, &c. It is patented by Messrs. 
Howard. 
_ The manufacture of the Parquet floors calls for but 
little description. The wood is all prepared by thin 
circular saws, and when glued together the whole is 
subjected to hydraulic pressure, so that the wood is 
really weaker than the joint. — and young lads are 
principally employed in assembling the pieces. An 
endless variety of effects can be produced by glueing 
together slips of different-coloured woods, then cutting 
them up and re-arranging them, as will be readily under- 
stood. The Parquet work is applicable to many pur- 
poses, such as lining walls, covering doors, &c. e have 
seen a common deal-framed door, imported from Norway 
for 8s. 6d., cased on one side with satin wood, and on 
the other with pollard oak, all got up by machinery, 
which door, when complete, left nothing to be desired, 
and yet could be sold at a price so low that we shall not 
name it. All this was machine work ; and yet, in the 
face of such facts, joiners and cabinet-makers think a 
strike a good thing now and then. 

Messrs. Howard are now using Mr. be ot Hamilton’s 
dovetailing machine, one of the most beautiful tools 
ever invented, and now after years of labour on the 
part of the inventor made apparently perfect ; but of this 
machine we must reserve our description as our limits are 
almost reached. In another impression we shall describe 
and illustrate it. May we venture to hope meanwhile 
that any of our readers who belong to the cabinet-makers’ 
or joiners’ unions will take what we have written 
seriously to heart. So longas machinery is at a distance 
itloses much of itsterrors, but here we have in the heart of 
London a well-known firm making house furniture in great 
— and almost able to dispense with skilled labour. 

intelligent apprentice of a year’s standing could put 
together chairs and sideboards as they came from the 
machines we have described. There is no chiselling, or 
sawing, or adjusting save in the more elaborate speci- 
mens of furniture. The facts are of great importance, 
and no one knows precisely where the art of cabinet- 
making by machinery is likely to stop in its spread 
penn 


England. 

ON THE ECONOMICAL EFFICIENCY OF AN 
ENGINE AND BOILERS AT MESSRS. CRAIGS’ 
PAPER MILLS, DALKEITH. 

By JamMEs BROoWNLER 

QW) The report written by Mr. Fletcher and published 
in THe ENGINEER of Aug. 24th, 1877, on the performance 
of an engine and boilers at Dalkeith, must have been 
perused by many persons with much interest. Experi- 
ments of the character described when carefully conducted 
are very instructive, _— when the burden upon the 
engine is invariable. In driving rag engines the power 
fluctuates considerably, and the results are therefore not 
so reliable. : : 

(2) This paper is, however, written chiefly with the view 
of directing attention to the misleading nature of the 
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figures in the thirteenth column of Table 4, which will 
be found in THe ENGINEER for August 24th, page 131. 
In referriug to those figures, and taking the third experi- 
ment 23 an example, we find it stated that 488°5 units of 
heat were carried off per minute, per indicated horse- 
power, by hot well and steam jacket. In his letter to 

HE ENGINEER, September 14th, Mr. Northcott makes 
the same statement, viz., “ Heat rejected 29,310 units per 
hour,” which corresponds to 488°5 per minute. Now as 
l-horse power or 33,000 foot-pounds is equivalent to 
33,000--772= 42°74 units of heat, one would naturally 
infer that the expenditure of heat could not be less in this 
experiment than 488"5 x 42°7=531°2 units per minute per 
indicated horse-power. The boiler, however, only evapo- 
rated 28°08 lb. of water per hour per indicated horse- 
power, or “468 Ib. per minute, and as the respective tem- 
peratures in the hot well and boiler as given in this case 
were 104°67 and 283°5 deg. Fah., the quantity of heat 
taken from the boiler by this “468 1b. of water could not 
ex 

‘468 x [1113°4 — 104°67 + °305 x 283°5] = 
= “468 x 1095°2 = 512°55 units, 
which is 18°65 units less than the apparent consumption, 
as erroneously estimated by measuring the whole water 
discharged from the condenser, without deducting the 
weight of steam condensed and mixed with that water 
in the hot well from which the boiler is replenished. 

(3) It may be observed that the heat rejected as thus 
estimated by Messrs. Fletcher and Northcott depends in 
a large measure upon the temperature at which the cold 
water enters the condenser ; but this is right only when 
the feed-water is supplied to the boiler atthe same low tem- 
perature, and before having passed through the conden- 
ser. If, however, the water required by the boiler was 
regularly withdrawn from the hot well by the feed pump, 
and not measured along with the discharge water, the 
measurement of the discharge would then correspond 
with the weight of the cold water supplied to the con- 
denser, and this latter weight, multiplied by the rise of 
the temperature, is the only true measure of the heat re- 
jected. 

(4) In the third experiment to which we have referred 
it is stated that the engine indicated 1753 horse-power, 
and the whole water discharged from condenser 1345 lb. 
per minute, or 1345 + 175°3= 7°67 lb. per indicated horse- 
power. Then since 468 ]b. of this water comes from and 
1s returned to the boiler, the actual quantity of cold 
water injected- into the condenser could not exceed 
7°67 — 468 = 7°202 lb., and as this cold water was raised 
in temperature from 41 deg. to 104°67 deg., or through 
63°67 deg., the heat conveyed to this injection water and 
rejected could not exceed 7°202 x 63°67 = 458°6 units. 
Assuming the steam to leave the boiler in a dry state, 
each ‘468 lb. would, as already stated, require to be sup- 
plied with 512°55 units of heat, which heat appears in 
this experiment to have been disposed of as follows :— 

(5) Carried off by cold injection water 458°6 units. 

Utilised in work J0 cil et iw? ABF 
Dispersed in atmosphere _..... 


S74, 


21, 


Total boiler supply per indicated 
horse-power per minute . 512°55 units. 
Permitting the whole heat supplied to the boiler to be 
represented by unity, the above results may be put in the 
following form :— 





Fraction of heat rejected ihe 
Fraction of heat utilised +f 083 
Fraction dispersed in atmosphere "022 

Total ... . 1000 


(6) When an engine is supplied with steam at a tem- 
perature of 283°5 deg. and condenser, as in this case, at 
104°67 dég., the fraction of heat rejected cannot by any 
human device be reduced below 

104°67 + 461°2 _ 565°87 
2835 +4612 7447 
and the fraction of heat utilised, and which disappears in 
doing work, cannot, when using steam or any other fiuid, 
or by any combination whatever, possibly exceed 
283°5 — 104°67 _ 18083 __ 249 * 
283°54+4612 744° 7 

(7) When working between the above pair of tempera- 
tures (283°5 deg. and 104°67 deg.) it is no more possible 
for an engine to yield over ‘242 x 772=186'8 foot-pounds 
of work to each unit of heat expended, than it 1s fora 
clock to wind-up itself, or for a water-wheel or turbine 
to return to its original source more water than that by 
which it is driven. ' 

(8) In the experiment under review the work derived 
from each unit of heat supplied to the boiler (assuming 
the feed-water to be taken direct from the hot well at a 
temperature of 104°67 deg.) is ‘083 x 772 = 64°08 foot- 
pounds, and as the maximum could not exceed 186'8 foot- 
pounds, the efficiency of the engine in this experiment, as 
compared with the: maximum of a perfect engine when 
working between the same pair of temperatures, is 

64°08 ux 083 _ 343 
1868 “242 

(9) Supposing each pound of coal had yielded to the 
boiler 10,000 units of heat, the quantity consumed would 
have been 60 x 33,000 +64°08 x 10,000=3'09 lb. per hour 
per indicated horse-power. But since each ceed | of coal, 
with Lancashire boiler in this case, only yielded 6497°5 
units of heat (as correctly stated by Mr. Sinclair in THE 
ENGINEER, page 150), and as the feed-water was not sup- 
plied to the boiler direct from the hot well at a tempera- 
ture of 104°67 deg., but from some other tank after having 
cooled down to 80°6 deg., the quantity of coal actually 
consumed was 848lb. per hour to 175°3 horse-power, or 
848 + 1753 = 483 lb. per hour per indicated horse- 
power. 


= “758 





* The principles involved in this equation were,we believe, first advanced 
many years since by Carnot, and at a later period—after Joule’s experi- 
ments—demonstrated by Sir Wm. Thomson and others; but, judging 
from the injudicious and mischievous utterances of an eminent engineer 
at the late meeting of Naval Architects in Glasgow, the bearing and 
truth of those ¢emonstrations are not yet fully recognised. 





(10) Furthermore as each *468 Ib. of water supplied to | 
boiler yielded 1 indicated horse-power, or only 33,000 
foot-pounds of work, which corresponds to 33,000 + *468 | 
= 70,513 foot-pounds per pound of steam, it does not ap- | 
year that very much has been gained by expansion. | 
Since the pressure P in pounds per square foot by 
the volume V in cubic feet of one pound of steam of 
52 Ib. absolute pressure per square inch is P V = 52x 
144 x 8021 = 60,060,and 4°18 = 3-473 = Wo 
60,060 PV 
(11) In this expression W, = 70,513 = work in foot- 
pounds, derived from 1lb. weight; or 8°021 cubic feet of 
steam generated under a pressure’ P of 52 x 144= 
7488 lb. per square foot, and which corresponds to 70,513 
+ 8°021 = 8791 foot-pounds per cubic foot of 52 lb, pres- 
sure steam. Now letting W, denote the work in foot- 
pounds derived from one cubic foot of steam of any ab- 
solute pressure P pounds per square foot, we shall then 


have + =py and in this case the work W, in foot- 

= nay per cubic foot of steam of pressure P is 
y 76 : . 

We = Sal = 1'173 times the pressure in pounds per 
P 7488 


square foot. Dios 

(12) As the pound weight of steam (which in this trial 
yielded 70,513 foot-pounds of work) entered the cylinder 
at a pressure only of about 42 x 144 = 6048lb. per 
square foot, and therefore expanded in volume from 
8'021 to 9°806 cubic feet without doing work, the actual 
work obtained from this lower pressure steam is = 
(70,513 + 9°806) = 7191 foot-pounds per cubic foot, which 
W: _ 7191 
P ~ 6048 
lute pressure of admission only, although cut off in this 
case and expanded in the cylinder from about 42 lb. 
down to 14 lb. before exhausting into the condenser. 

(13) This compares very unfavourably with ordinary 
tables or calculations which are usually made with regard 
to the advantages which are to be derived from ex- 
— The discrepancy here noticed arises chiefly, as 
1as often been observed, from a considerable portion of 
the steam liquefying while entering the cylinder, which 
liquid re-evaporates, partly towards the end of the stroke 
(and thereby slightly increases the terminal pressure), 
but to a greater extent after communication is made 
with the condenser. 

(14) It may also be noticed that the loss from ports 
and clearance space in this engine is rather more than 
usual ; that space being one-fifteenth (or 1°14 cubic feet to 
17°18 cubic feet) of piston displacement ; and looking at 
the diagrams furnished by Mr. Fletcher, it does not 
appear that this loss has been reduced as much as it 
might have been by recompression of vapour into this 
space by closing the exhaust valve some time before the 
termination of the stroke. 

(15) Discussions have frequently arisen regarding the 
best ratio of re-compression (Rc) corresponding to any 
given and fixed ratio of expansion R. It does not, how- 
ever, seem to have been noticed by any writer that 


corresponds to = 1189 times the abso- 


P —or work per unit of volume divided by the pres- 
sure—is the hyperbolic logarithm of the ratio of re-com- 
pression (Rc) by which the loss from clearance space is 
reduced to a mimimum with any given and fixed ratio of 
expansion. This statement is strictly true, however 
small or large the clearance space, provided steam when 
compressed or in expanding followed Boyle’s law. Under 
the above stipulations the ratio Re is always greater 
than R except when the steam is expanded down to the 
pressure in the condenser or back pressure, when the 
ratio of expansion R and ratio of re-compression Re 
become equal to each other, and the loss from clearance 
is then, excluding friction, reduced to nothing.* 

(16) The work in foot-pounds realised from one cubic 
foot of steam usually ranges with different engines from 
‘5 to 1°5 times the absolute pressure in pounds per square 
foot,but in some rare instances has exceeded twice that 
pressure. 

(17) In the trial now discussed it has been shown that 


the work realised was >" = 1°189 times the pressure. 


The ratio of re-compression of vapour into clearance 
space should, therefore, according to what has been 
stated, have been 3°25, as the hyperbolic log. of 3°25 is 
1°189 nearly. 

(18) In ms or nearly all, condensing engines the exhaust 
valve is too late in closing, and a greater ratio of com- 
pression in this instance would probably have been advan- 
tageous. Since in most cases some undischarged water 
remains in the clearance space after the exhaust valve 
closes (except when the discharge ports are on the under 
side of the horizontal cylinder, as in the Corliss engine), 
and the pressure of vapour when mixed with water does 
not increase in the same ratio as the diminution of 
volunie, but at a much lower rate. Moreover, the saving 
effected by the quantity of vapour forced into the clear- 
ance space is of secondary importance when compared to 
the large quantity of heat which, at small expense of 
power, is generated,t by the compression of a mixture 
of vapour and water, and transmitted to the metal sur- 
faces, whereby the liquefaction of fresh steam,. when 
brought in contact with those surfaces as it enters the 
cylinder, is in a large measure prevented. An early-closing 
exhaust valve is, therefore, much more essential, and con- 
tributes more to steam economy than is generally con- 
ceived. 

(19) The figures which have so far been given refer 
only to the third day’s trial, and those figures are repro- 
duced in column 3 of a table which will be given fur- 


* When the ingress and egress of steam can be suppressed at any 
point of the stroke with equal convenience, and the ratio of expansion 
unfixed, the loss from clearance with any given consumption of steam per 
stroke is least—as first correctly pointed out by Mr. Hartnell, in 1871, 
and at a later period Mr. Macfarlane Grey and Mr. G. W. Macalpine— 








b 
when Re = R, provided. steam followed Boyle's law in expanding. 
+ On this question see Tue Encinesr, October 2nd, 1863, page 200, 


ther on. The other four days’ trials have been similarly 
computed, and the figures entered in parallel columns. 
(20) In a condensing engine the water with which the 


boiler is supplied is uniformly taken direct from the 
hot well, the temperatures of which water in those 
experiments are entered in line 6 of the table. 

(21) The quantity of heat required to convert 1 lb. of 
this water into steam at the pressures in line 4 is entered 
in the seventh line of the table, those ym nr 
1102°3, &e.—being in accordance with Regnault’s ex- 
periments, as described in‘ THE ENGINEER, July 22nd, 
1859, p. 60. From some unexplained cause the feed- 
water was not in those trials supplied to the boiler at the 
full temperature of the hot well water, but at a some- 
what lower heat, having probably cooled during the process 
of measuring; but no notice is here taken .of this 
unnecessary and exceptional loss of heat. 

(22) The weight of water discharged from the hot well 
per minute, as entered in the tenth line, includes the 
steam condensed in jacket; and dividing those numbers 
by the indicated horse power—in line 9—we obtain the 
weight of water discharged from the hot well per minute 
per indicated horse-power as entered in line 11. 

(23) The weight of water supplied per minute to the 
boiler is entered in line 8, and dividing this weight by the 
indicated horse-power—in line 9—we obtain the figures 
in the twelfth line—'419, 384, &c.—being the weight of 
water per indicated horse-power supplied to boiler per 
minute. 

(24) Then subtracting the figures in line 12 from those 
in line 11, we obtain the weight of cold water entering 
the condenser per minute per indicated horse-power 
—6'074, 5°676, &e.—as entered in line 13, Now as this 
water entered the condenser in the five experiments at 
the respective temperatures of 41, 41, 41, 44, and 41°5 deg., 
and was discharged at the temperature in line 6, the 
differences of those temperatures were 55°43, 61°58, 
63°67 deg., &c., as entered in line 14. In multiplying 
those figures by the weight of water heated, we have 
(6074 x 55°43) = 336°67, &c., as entered in line 15, being 
the units of heat communicated in the five experiments 
to the injection water per minute per indicated horse- 
power, and which includes the heat of water from the 
—_ jacket, which was also discharged into the hot 
well. 

(25) In line 16 the constant number 42°74 units of heat 
as entered is equivalent to 1-horse power per minute, and 
disappears in lifting 33,000 Ib. one foot. 

(26) Now—whether the boiler primed or delivered dry 
steam—if the temperatures and quantities of water dis- 
charged from the hot well are correctly stated, and further, 
if the steam had lost no heat by radiation, conduction, 
leakage from boiler or otherwise while travelling from the 
boiler to the hot well, the quantity of heat required to*be 
supplied to and delivered by the boiler in the first experi- 
ment would have been 336°67 + 42°74 = 379°41 units per 
minute per indicated horse-power, which corresponds toa 
consumption of 60 x 379°41 + 10,000 = 2°28 Ib. of coal 
per hour per indicated horse-power, provided each pound 
- ae had yielded to the water in the boiler 10,000 units 
of heat. 

27) On the same conditions, the consumption of coal 
in the second, third, fourth, and fifth experiments would 
have been 2°35 lb., 3 Ib., 2°95 lb., and 2°72 Ib. per hour per 
indicated horse-power, provided always that the feed- 
water had as usual been supplied to the boiler direct from 
the hot well at the temperature as noted in line six of the 
table. 

(To be continued, ) 








MANCHESTER Water Svuppiy.—The question whether Man 
chester is to be supplied with water from ‘hirlemere or not has 
been referred by Parliament to a double committee. 

THe Martn Drartnack or Barrow-1n-Furness.—Contract 
No. 2 of the main drainage of Barrow-in-Furness, consisting of 
the low-level sewer, pump-wells, and deep reservoir, has arrived 
at a state of completion. Contract No. 3, consisting of engine, 
boiler-houses, &c., and the high-level sewer, has been let, anc 
will be proceeded with immediately. The contractor for No. 2 
was Mr. James Bush, of Ulverston, and No. 3 has been obtained 
by Mr. John Cleator, of Barrow. The whole of these works 
have been designed by Mr. Arthur Jacob, B.A., M.I.C.E., and 
are being carried out under the superintendence of Mr. John 
Price, jun., C.E., as resident engineer. 

Srrikes IN 1877.—Mr. Philip Bevan gives the total number of 
strikes during the year 1877 as 191, involving some fourteen 
sections of operatives, viz. :— 


1. Building Trades. | Flint glass-cutters .. 1 
TOUS. ss ee. foe oe, ov 2D Earthenware turners 1 
Joiners and carpenters .. 27 * pressers 1 
Building operatives. . 2 Grinders < oe 1 
ere 4 —7 
Stonecutters 1 8. Wood and Stone Work. 
Bricklayers... 4 Quarrymen.. .. .. .. « 7 
Plasterers .. 4 Marble polishers 1 
Plumbers 1 Paviors of 1 
Painters 6 Coopers ws 2 
Sawyers 1 Deal porters j 1 

—70 Cabinetmakers .. 8 
2. Coal mining. French polishers 1 
Colliers yor Ge lad Sissi flo OD Lathrenders 1 
Engine tenters.. .. .. .. 2 | —22 
—2) a. Clothing. 
3. Tron, de. : eel CaS Wane mae? 4 
Fitters .. oe) ee 1 Bootmakers ch ed 3 
Puddlers 2 Portmanteau makers 1 
Steel workers 1 —8 
Iron miners .. 1 10, Textiles, 
Tin-plate workers 2 | Cotton operatives .. . .. Il 
Nail-makers 6 Woollen ditto se 2 
Rivet-makers 2 Flaxworkers . 1 
Boiler-makers .. 2 | Linen operatives ae fe 1 
Moulders .. .. .. 1 Spindle and fiy-makers .. 1 
Nut and bolt-makers 1 Machine-men oe 1 
Chain-makers .. .. .. 2 | Rope-spinners .. PSS 
Hinge-makers .. .. .. = —18 
Brass-finishers .. 4 1 ll. Printing, &e. 
-~-23 Compositors .. .. .. o 1 
4. Engineers. Bookbinders .. .. .. o 1 
Pieters... 4+ 99). 0¢ Ri) —2 
12. Curriage-buildings 
5. Railways. | Wagon builders... .. o 2 
Engineers and drivers .. .. 1 | Carriage builders .. « «. 2 
Milesmen and roadmen.. .. 1 | -4 
—2 | 13. Agricultural Labourers .. 2 
6. Shipbuilding. | 
GR: tentdacns serine A 14. Sundries.) 
Shipwrights .. .. .. .. 4 |Cabdrivers.. .. ..,.. «o Tf 
Ironworkers 0 00 a) OD FP BaRer ce 6. ea ae 
—8 |Tanners ., oo idol 
7. Ceramics and Glass. —3 
Clayworkems  «. 6s «2 ss 2 4 ceed 
Bottle-makers .. .. «© « 2 | Total .. .. «eo oo Jl 
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RAILWAY MATTERS. 


Tuer Great Eastern Railway Company has just given out an 
order for fifteen locomotives, which has heen secured by a Leeds 
firm. 

THE great French railway companies have commenced a law- 
suit against the town of Paris. They claim damages to the 
amount of from 12,000,000f. to 15,000,000f. for the pillage of their 
termini at Paris during the Commune. 

Apvices from Philadelphia state that the Baldwin Locomotive 
Works in that city are making great progress with the large 
order for locomotives recently received from the Russian Govern- 
ment, As many as eight engines are being turned out weekly. 

THE Don Pedro Segundo Railway line has reached its highest 
point, an altitude of 3550ft., 225 miles from Rio de Janeiro, in 
traversing the gorge of Juan Ayres, in the Mantiqueira range, 
whose highest peak is Itatiaia, 8380ft. in altitude. ‘The Pyrenees 
range, in Goyaz, although not so towering in outline as the 
Mantiqueira range, has been found to be over 1000ft. higher, and 
to be the highest in Brazil—its real backbone, in fact. 

THE Board of Trade has issued a return which shows that from 
the passing of the ‘l'ramways’ Act in 1870 to the end of June last 
year, Parliament sanctioned the raising for tramway purposes of 
capital amounting in the aggregate to £5,528,989, of which 
£3,269,744 has already been raised and expended. The total 
length of tramways authorised was 363 miles, of which 213 had 
been opened to the public at the date of the return. Most of the 
tramways have been made by private enterprise, and only one of 
the companies is in liquidation. 

Ar a recent meeting of the Gomersal Local Board a petition 
was signed by the members present to the London and North- 
Western Railway Company, ‘‘ praying the company to make a 
line running from the company’s own system at Heaton Lodge, 
touching upon Heckmondwike, Gomersal, Birkenshaw, Dudle: 
Hill, and ‘Tong, and going forward from thence to Bradford, 
having stations at the several places mentioned.” It is under- 
stood that the local authorities having jurisdiction in the places 
mentioned will forward similar petitions to the London and 
North-Western Railway Company. 

THE first railway opened in Japan was from Yokohama to 
Tokio, eighteen miles long, of narrow gauge, and with carriages 
of light construction, similar to tramway cars. The journey from 
Yokohama to Tokio occupies about an hour. A _ prolongation 
from Tokio to Tagasaki is now being surveyed. The Kobe and 
Osaka line, twenty-two miles long, was opened in 1873, and that 
from Osaka to Saikio or Kioto in February, 1877. These two are 
broader gauge, with substantial works, well-built stations, and 
the usual type of rolling stock. The three have been built and 
superintended by English talent, and the material and rolling 
stock came from England. ‘The line from Kobe to Saikio is to be 
completed by a line to Isuruga. The idea of connecting Saikio 
with Tokio is abandoned for the present, the Treasury being too 
heavily loaded, the debt contracted to the date of the report 
having been 152,000,000 yens, or 836,000,000f. With regard to 
tramways, a Belgian company is endeavouring to obtain the con- 
cession for one at Tokio, 

On the 4th inst., an important addition was made to the 
already fine fleet of the Great Eastern Railway Company, 
employed in their continental service between Harwich, Rotter- 
dam, and Antwerp, by the launching of a new vessel, built for 
them by the londea and Glasgow Engineering Company. This 
vessel, the Princess of Wales, is an iron paddle steamer, of about 
1500 tons. She has accommodation for about 200 saloon and 100 
fore cabin passengers, the fittings and appointments in each case 
being of a character to be met with in no other line running 
between England and the Continent. A speciality of the vessel 
is that the lower deck, in which the sleeping cabins are placed, is 
entered by a hatchway leading direct from the upper deck, thus 
securing a thorough ventilation even in the hottest season. The 
launch was most successfully performed, the vessel being chris- 
tened by Miss Isabel Adams, the daughter of the locomotive 
superintendent of the Great Eastern Railway Company. 


A PLAN for the construction of underground railways in Paris 
has been aurerved, according to Galignani, by the Council- 
General of Ponts-et-Chaussées and the Minister of Public 
Works. If the scheme is carried out a subvention of 106 millions 
of francs would be furnished by the State, the department of 
the Seine, and the city of Paris. Phe central terminus would 
be in the garden of the Palais Royal, at a depth of about 24ft., 
and from that point three main lines would branch off—one to 
the Bourse, Opéra, St. Lazere station, and Batignolles ; another 
by the central markets to the Eastern and Northern Railways, 
with branches at the Boulevard Sebastopol to the Lyons, Vin- 
cennes, and Orleans termini; the third to the Place St. Germain- 
des-Prés, Montparnasse and Sceaux railway stations. Besides 
these principal lines a subsidiary one would run on the south 
bank of the river from the Orleans station to the Quai-d’Orsa: 
at Grenelle, passing by the Halle aux-Vins, Polytechnic School, 
and Place St. Germain-des-Prés, 

On January 5th, a conference of the deputies from the several 
cantons interested in the St. Gothard Railway, was held, at Berne, 
for the purpose of settling the proportions to be assumed by each 
canton of the supplementary subvention of 8,000,000f. The following 
are the proportions taken up by the respective cantons :—Zurich, 
1,200,000f.; Berne, 1,000,000f.; Basle (town), 800,000f.; Argovy, 
250,000f.; Basle (canton), 100,000f.; Schaffhausen, 75,0008. ; 
Thurgovy, 40,000f.; making in all, 3,465,000f. It will be seen 
that this is much below the required amount, and even in sub- 
scribing so much only, several cantons have made their new sub- 
scription dependent upon conditions not a little complicated. 
The cantons of Lucerne, Un Schwyz, Soleure, and the Tessin, 
and the North-Eastern and the Central Railways have refused any 
further contribution. It has been resolved to add to the com- 
mittee a member from the direction of each of these railway 
companies, and to prepare a fresh scheme of allotment of the 
necessary supplemented subvention, which will be discussed at 
another conference. 


THE annual reports of the condition of railways in Great 
Britain for 1876 affords some interesting’ points of comparison 
with roads of the United States, and the following is made by 
Engineering News:—There are only 16,872 miles of railway in 
Great Britain, the addition for 1876 having been 214 miles. The 
number of miles of road in the United States is 77,000—more 
than four times the number of miles in Great Britain. In the 
latter country there is one mile of road to every 2000 persons. In 
this country there is one mile of road to every 533 persons. The 
first reflective suggestion by this is that Great Britain is very 
insufficiently supplied, and the United States very well supplied 
with railways. But there are other facts in the comparison which 
show that Great Britain possesses nearly all the railways it needs, 
while we possess more than can be run at a profit, and therefore, 
more than we really need. ‘The total nominal capital of the 
16,872 miles of British railways, including stocks and loans, is 
3,290,000,000 dols., while the total nominal capital of our 77,000 
miles is about 4,500,000,000 dols. The capital of British rail- 
ways represents an average cost of about 190,000 dols. per mile, 
while that of our railways represents an average cost of about 
53,000 dols. per mile, The gross earnings of the British roads for 
1876 were 310,000,000 dols., or 18,440 dots, per mile, and their net 
earnings 142,000,000 dols., or 8666 dols. per mile ; the gross earn- 
ings on our roads were 497,000,000 dols., or about 6600 dols. per 
mile, and their net earnings 186,000,000 dols., or 2415 dols. per 
mile. Our 77,000 miles of road earned more than a half more, 
sross, than the 16,872 miles of British, but the net earnings of the 

ritish roads were nearly four times as great te the mile as ours. 


The percentage of operating expenses in Great Britain is 54 
per cent. of the gross earnings ; in the United States it is 69 per 
cent, 





NOTES AND MEMORANDA. 


THE preparations for the Dutch North Polar Expedition are 
being actively continued, as the expedition is to sail in May next, 
but 10,000 florins are still wanting to cover the expenses of the 
expedition. ; 

THE prizes of the Paris Academy of Sciences have been recently 
awarded. Practical engineering has secured some of the im- 
portant awards. In mechanics the Poncelet prize was awarded 
to M. Laguerre for his mathematical works ; the Montyon prize 
to M. Caspari, for his work on chronometers ; the Phumey prize 
to M. Freminville, for his improvements in steam engines ; the 
Fourneyron prize to M. Mallet, for his tramway engine. 

‘THREE places are vacant in the French Academy of Sciences by 
the deaths of Regnault, Becquerel, and Leverrier, the members, 
now 63 in number, being properly divided into eleven sections of six 
each. There are also French free academicians and eight foreign 
associates. The corresponding members are divided according to 
their nationality as follows a a 32; Germany, 19; Great 
Britain, 16; Russia, 6; Italy, 2; Austria, 1; Denmark and 
Sweden, 4; Switzerland, 4; Belgium, 2; United States, 3; 
Brazil, 1; and there are 11 vacancies. This class numbers 100 as 
@ maximum. 

Goop strong blown glass tumblers are being delivered into 
English ports from America for 8d. per dozen, can good hexagonal 
con octagonal cut Dutch tumblers for 4s. 8d. per dozen. The 
above fact relating to importation from the United States, from 
whence but recently nothing of the kind was exported, is illustra- 
tive of the keen competition in manufactures generally, and in 
particular shows the necessity for the abolition of the English 
glass blowers practice of ve but four days per week, a 
practice maintained by the glass blowers guild, and one which 

srevents the continuous operation of the costly furnaces and plant 
in a glass works, A smaller profit on most English goods will 
have to be accepted in the near future. 


THE movements of sediment in the sea it has been common to 
regard as exclusively an effect of wave motion. M. Fuchs has, 
says Nature, recently pointed out that while this is an obvious 
cause, it is not the only one. Another factor, and one which is 
probably more powerful in its action, consists in the accumulations 
which the water undergoes periodically, partly through the flood- 
tide, partly through winds prevailing on the coasts. Suppose the 
sea on a coast heaped up 10ft. to 30ft.—and this is not uncommon 
—the hydrostatic equilibrium must be thereby greatly disturbed, 
and a current must arise in the depths from the point of greater 
to that of less pressure, i.¢., from the coast to the deeper parts. 
If a calculation be made of the excess of weight caused by 
such accumulation of water, such enormous sums are obtained 
that it is easy to see how the current generated will be strong 
enough to move not only fine detritus, but large blocks, towards 
the depths. 

Tue Hon. Rollo Russell sends Nature some notes on 
experiments he has made, which go to prove that there is no 
need to insulate the wires connecting a pair of telephones—at 
least, when used for short distances. No. 18 uncovered copper 
wire was laid along grass and trees 418 yards, the two lines being 
kept well apart. Articulation and a small musical box were 
very well heard. The same wire buried for 3 yards in wet clay, 
the lines being about 5ft. apart, and the telephones 20 yards 
apart, gave good results; and it appears that the bare wires may 
be taken under roads, &c., without diminution of the audible 
effect. With the same wire, taken across a pond, the lines being 
submerged in water about 40 yards, and lying on the grass the 
rest of the distance about 28 yards—the wires were about a yard 
apart in the water—conversation in low tones was distinctly 
heard, when not overpowered by the noise of a strong wind 
blowing at the time. Probably No. 18 copper wire, uninsulated, 
might be laid across rivers and straits, a used for telephonic 
purposes without appreciable loss of sound, as Mr. Russell, not 
in any of the above cases, noticed a feebler effect than with insu- 
lated wires. 

At a recent meeting of the Royal Society of Edinburgh, Sir W. 
Thomson gave some explanation of the telephonograph. All 
previous attempts to record sound were, he said, founded on the 
motion of a style or marker at a true parallel to the paper. 
Mr. Eddison’s ingenious invention of the electric pen was 
different. It consisted of a fine point, which, by an excessively 
rapid vibration perpendicular to the paper, caused by a small 
electric machine connected with two thin wires to the point, left 
a trace ot any person’s handwriting in a row of very fine holes, 
from which the handwriting could be printed. Mr. Eddison, 
from this invention, elaborated the phonograph. By the greater 
or less pressure produced through the action of the alternate 
condensation and expansion of the air caused by the mechanism 
of the voice, the diaphragm operated upon the point and recorded 
the sounds. It was the most interesting mechanical and scientific 
invention they had heard of in this century. There could be no 
limit to its application. A man could speak a letter through the 
phonograph—it would be recorded on tinfoil, sent in an ge pea 
through the post, and his friend, by applying the point of the 
phonograph to the tinfoil, could reproduce the words and tones 
Desared. 

A SECTION of a paper by Messrs. Bonnay and Hill, F.F.G.S., 
on the pre-carboniferous rocks of Charnwood Forest, read on the 
9th ult. before the Geological Society, was devoted to the faults 
of the Forest region. ere the principal fault runs along the 
anticlinal axis, with a downthrow on its eastern side which 
diminishes from 2500ft. at the north end to 500ft. at the south 
end. East of this the beds seem undisturbed, but on the west 
they are shattered by many faults, whose course cannot be traced. 
These are most numerous near Whitwick. The anticlinal fault 
is pre-carboniferous. In conclusion, the age of the elastic and of 
the igneous rocks was discussed. The authors inclined to the 
opinion that the former are of the same age as the Borrowdale 
series of the Lake district—lower Silurian—but admitted that 
the recent discovery of agglomerates in the pre-Cambrian_ rocks 
of Wales, and in the probably pre-Cambrian ridges of the Wrekin 
district, weakens the arguments for this correlation. They do not 
think that there is any reason for supposing them Cambrian. If 
the Charnwood series is lower Silurian, they think it most pro- 
bable that the syenites and the Quornden granite were intruded 
in some part of the old red sandstone period, and that the later 
dykes were very probably post-carboniferous but pre-triassic. 

THOUGH the deep boring in the Wealden and at Messrs. Meux’s 
was not fruitful of practical results, it secured valuable scientific 
information. Further explorations have been determined on in 
the vicinity of Dover or Canterbury, and an influential committee 
has, it is stated, been formed. It is proposed to raise £5000 by 
subscriptions, and to commence the work, which will be entrusted 
to the ieswed Rock-boring Company, as soon as promises to 
that extent are received. ith the powerful machinery which 
can be employed there will be no difficulty in reaching a depth of 
2000ft. in nine months; and as the first 1000ft. would be a 6in. 
bore, and the remainder of the depth proportionate, there would 
be a favourable opportunity for accurate experiments on under- 

‘ound temperature, and which no doubt will be made use of. 
3 selecting a site the sub-committee consider that an area of 
depression such as that which lies on the south side of the chain 
of the Ardennes and of the Mendips should be avoided, and the 
old area of elevation formed by the underground axis of these 
chains, and continued in a plateau to the north of it, should be 
sought for—this Silurian plateau having been proved by the 
borings at Guisnes, Calais, Ostend, and Harwich at 627ft., 
1032ft., 985ft., and 1020ft. respectively, In order to make more 
certain of coming upon the main axis of elevation, and in view of 
the lower secondary strata there beneath the chalk being possibly 
comparatively thin, they recommend a site in Kent within the 
valley of the Stour, south of Canterbury or at Dover, still nearer 
to the Channel. 





MISCELLANEA. 


THE revenue of the Suez Canal Company in 1877 amounted to 
£1,310,456. The corresponding revenue in 1876 was £1,198,999 ; 
and in 1875, £1,135,452. The company’s revenue thus increased 
at a more rapid rate in 1877 than in 1876, notwithstanding that 
a reduction of 5d. per ton was made in the tolls in April, 1877. . 


THE Manners Colliery Company, Ilkestone, have applied to 
the Ilkestone Local Board to lay in service pipes to supply their 
collieries with gas. The company are ready to use gas not only 
on the surface, but in the underground workings, and the board 
have agreed to lay in the gas main half the distance required, 
or 150 yards, on condition that the company lay in the other half 
and use gas both underground and on the surface. 


Ir was reported at the last meeting of the Darlington Town 
Council that the council intend to make application to the Local 
Government Board to borrow £10,000 for making a new sewer 
from Nestfield and carrying out other sewage works. The mayor 
hoped that the corporation would do the work themselves, and 
engage the unemployed labour in the town, instead of the men 
being employed at the stone heap. 


A COMMISSION has, it is stated, been appointed by the Belgian 
Government, consisting of twenty prominent civil and mining 
engineers, iron manufacturers, architects, and railroad officers, to 
enlarge the field for the consumption of iron. The report of the 
Minister of Public Works, in accordance with which the commis- 
sion was appointed, urges the investigation particularly as likely 
to increase the demand for the products of the Belgian ironworks, 
which have long been suffeging for the want of sufficient orders. 
The Minister mentions that in his department already experi- 
ments have been made in renewals of wooden railroad ties by an 
iron substructure with hopes of success, and he mentions as 
worthy of attention the substitution of iron for wood for frames, 
floor beams, cranes, scaffoldings, &c., in building ; for supports, 
&c., in mines, &c. 


Tue Lifeboat Journal thinks the time has come for a revision 
of the night signals established by the Merchant Shipping Act, 
1873, and defines the principles which, it thinks, should be kept 
in view in any such revision, in the following sentences :—‘“‘ (1) Tt 
is indispensable that signals of distress should be few in number, 
and readily distinguishable from all other signals, especially those 
shown in the night, since persons having to interpret them on 
the land would, in general, have no e of signals to refer to, 
but would have to trust to their memories alone. (2) They 
should not be of an expensive or unwieldy character, or of a kind 
requiring skilfulness in their use, or they would not be available 
for all classes of vessels. (3) It would be desirable, as far as 
possible, to utilise articles already on board rather than to provide 
new ones unavailable for any other use.” 


THE Japanese trade returns for the fiscal year ending June 30, 
1877, show the exports of the twelve months to have been of the 
value of 27,503,457 yens, and the imports to 25,121,897 yens, thus 
giving an excess of exports over imports of 2,381,559 yens. This 
is an exceptionally favourable result for Japan, where, during the 
last eight years, 1868-76, the imports have, on an average 
annually, been 6,000,000 yens in excess over the exports. The 
favourable result of the last year is due to the high prices and 
extensive shipment of silk prevailing during the first four months 
of the fiscal year. Among the imports woollen and woollen and 
cotton mixed goods show a value of 4,557,629 yens; cotton yarn, 
4,155,665 yens; shirting, 3,364,273 yens; manufactured cotton 
goods, 2,102,793 yens; raw cotton, 663,115 yens. Of treasure, 
the export has been 7,395,305 yens ; the import, 7,977,598 yens ; 
giving an excess of import over export of 582,292 yens. 


Mr. WIGNER thus tabulates the results of his investiga« 
tions on the water supply of sea-side watering places :— 
Amongst the best waters tested are those received from 
Exmouth, Kingswear, Ryde, Paignton, Weymouth, Ply: 
mouth, Portsmouth, and Ventnor, and these are follow 
very closely by Teignmouth, Lynton, St. Ives, Dartmouth, 
Penzance, Gosport, West Cowes, Devonport, East Cowes, and 
Ilfracombe. They may all be ranked as first-class waters, and 
it is satisfactory to know that about 300,000 residents, and pro- 
bably 500,000 visitors, or about 800,000 persons in all, are 
supplied with water of excellent quality. Eleven other places— 
wig Seaton, Sidmouth, Shanklin, Brixham, Clifton, Portis- 
head, Westward Ho, Falmouth, Sandown, Torquay, and Weston- 
super-Mare—are supplied with water which must be considered 
as second-class. The defects in these waters, however, 
are not very serious, and in almost every case are due 
either to imperfect storage or imperfect filtration. The only 
places where the water supply may eS characterised as third-class 
are where there is no public supply, but the water is derived from 
umps and wells, or direct from the river. Amongst these we 
Feel it a duty to mention Dawlish, Freshwater, Yarmouth, Isle of 
Wight, Kingskerswell, Seaton, and Paynton. The water at 
Aldeburgh, in Suffolk, is described as excessively saline and 
otherwise contaminated, as well as swarming with animalcule, a 
description which probably will not tempt us to Aldeburgh for 
our next seaside trip. Rottingdean, that prettily-situated village 
near Brighton, is credited with having the most impure water of 
the 230 samples analysed by Mr. Wigner in the course of his 
investigations. The Isle of Man sends two first-rate samples 
from Douglas and Ramsay. This series of investigations is about 
to be re-published from the Sanitary Record in a convenient form 
for reference. 


Two powerful war vessels have been added to the navy of Great 
Britain by the acquirement of the ironclad Payki Sherref, now in 
Millwall Docks, and her sister ship, at present unnamed, and on 
the stocks at the building-yard of Messrs. Samuda, nearly oppo- 
site Greenwich. The latter vessel is incomplete, and has none of 
her armour fixed ; but the Payki Sherref, or ‘‘ B 71,” is finished 
ready for sea. It is an iron armour-cased corvette with a raised 
fighting battery deck amidships, rising from below the water- 
line to a height of about 18ft., and mounts four 25-ton guns, 12in. 
muzzle-loaders. Two of the guns fight on the port and two on 
the starboard side, and have scope for traversing, so that they 
can fire direct fore and aft, or upon one spot at ninety yards 
range. The battery deck is an octagon of about 60ft.; while the 
guns are but 16ft.in length. Theyare rifled with eight grooves, and 
on an increasing twist. The shot rises through a lift under the 
muzzle, and is carried along a bar overhead to the position most 
convenient for loading, the cartridges also coming up from below 
through openings on the centre line. The projectiles as well as 
the guns are already on board.» The armour-plating consists of a 
belt of 12in. iron at the water-line, diminishing above and below 
to Sin., the thickness of iron protecting the battery varying from 
9}in. to 104in. ‘The main deck, which will be nearly level with 
the water, is composed of 3in. plates of armour, encased in oak. 
Upon this main Sock is erected a spar or hurricane deck, contain- 
ing the officers’ cabins and other appointments ; but the assump- 
tion is that all this deck would be shot away in action, leaving 
only the armour-defended battery and submerged hull as a mark 
for the enemy. The designer of the ship was Hemit Pacha. 
She measures between perpendiculars 245ft., and has a breadth 
of nearly 60ft. The ship’s crew, officers, and men will number 

Her burden in tons is 3075, builder’s measurement, and her 
draught of water 19ft. forward and 19ft. Gin. aft. Her displace- 
ment at the load-line is 4777ft. and the area of her midship section 
895°68 square feet. ‘The engines are by Messrs. Maudslay, Sons, 
and Field, and are of 600 and 3900 indicated horse-power. She has 
attained a speed of 12‘99knotsonhertrial. There is a steam steering 
apparatus, and wheels to be worked by hand, both on the battery 
deck and under cover of the lower deck. An official survey has 
also been made of the Hamidie, which was illustrated and 
described in THE ENGINEER, on pages 38 and 65 vol. xliii., her 
name then being Memdouhiye. 
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On page 22 of our current volume were illustrated the roofs 
over the food departments or galleries, and of the verandah or 
covered way extending throughout the length of the build- 
ing. The external structures at thetwo ends of the building | 
are of a different character, and form what are styled the 
grand vestibules. A transverse section of these is given above, 
from which it will be seen that the vestibule is 24-4 metres, 
or 80ft., span, and 19°575 metres, or 64ft., in clear height 
inside. Outside this is a covered way, the roof being sup- | 
ported by cantilever girders, 6 metres in length, or 19°68ft., | 
attached to the piers supporting the vestibule roof at a height | 
of 6°98 metres, or 23ft., above the roadway. From the six | 
sections of the ironwork forming these structures the method | 
of grouping the angle-iron and plates will be gathered, while | 
the whole of the dimensions may be learned from those that 
are given. The circles in the sections GH, IJ, KL, and MN | 
indicate the down pipe from the gutters. 








BOWER’S SEWER GAS TRAP. 
THE accompanying engraving illustrates a trap manufactured | 
by Mr. B. P. Bower, of Frankfort-street, Cleveland, Ohio, 
.S. A is the down soil pipe, B overflow to sewer, C trap 
screwed on to C' at F and readily removed to be cleaned, D 








is a bali of hollow india-rubber, copper, &c., lighter than | 


water, which always rises and seals the drum pipe; even 


though the trap should have a good deal of water, this ball | 


will keep the end of A‘ gas tight. The arrangement is very 
simple and should work well. Our engraving 


different forms of this trap—one with a straight, and the other | . 
i of a counterweight, or may be advantageously kept covered | new institute. 


with a bent discharge pipe. 
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| section. 
| of course take place quite gradually, a3 shown in Figs. 1 and 2. 


shows two | furnace at top. The cylinder itself is closed by 
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ZIEBARTH AND PULSCH’S GAS PRODUCER. | up with coal, which additionally insures the closing of the 
THE accompanying cut illustrates a coal gas producer, | hole. The counterweight is kept suspended from a chain over 
intended to be worked in connection with gas furnaces. It is | # Toller. The producer is lined with fire-clay "Pp to a little 
built on the vertical sunk shgft plan. At its bottom portion | above the top of the gas channel. There is no fixed height 
it is square, Fig. 4; at its top end circular, Fig. 3, in cross | for the fuel. This is settled by experience, according to the 
The transition from the one shape to the other must | size and caking properties of the coal, and the thereby defined 
| quantity supplied in each time. The walls are not made with 
holes for breaking up clinkers, as a 
partial removal to one* side of the 
conical stopper allows this to be easily 
done from above. 
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Institute or CuEeMistry.—The first 
meeting of the Institute of Chemistry 
of Great Britain and Ireland was held 
on Friday week at the rooms of the 
Chemical Society, Burlington House. 
Professor Frankland, F.R.S., the first 
President, reqd an address in which he 
gave an account of the origin of the 
institute. At a dinner given to Professor 
Cannizzarv on the occasion of his visit 
to London in May, 1872, Professor 
Frankland drew attention to the in- 
creasing importance of chemistry in 
relation to the wants of communities, 
and suggested the usefulness of an 
institute that should be to chemists 
what the Colleges of Physicians and 
Surgeons are to the medical profession, 
the Institute of Civil Engineers is for 
civil engineers, and the Inns of Court 
are to the legal profession. Although 
the need of experts in connection with 
water and gas analysis, legal proceed- 
ings, and nuisances was recognised, and 
the application of chemistry to agri- 
culture and manufactures was known 
to be of great importance, the sugges- 
tion was not taken up in a practi 
way until the beginning of 1876, when 
a meeting to consider the subject was 
held at the rooms of the Chemical 
Society on the 26th of April. A com- 
mittee was appointed to draw up a 
scheme for the constitution of the 
institute, which was laid before a meet- 
ing held in November. At one time it 
was thought that the objects might be 
effected by establishing a separate branch 
of the Chemical Society, with the Fel- 
lows of the Chemical Society. After 
much discussion the formation of the 
present institute was decided on, and 
after some correspondence, ly of a 
hostile nature, with the Pharmaceu- 
The grate is set horizontally, and is easy to examine and to | tical Society, the terms of the articles of association were 
fire. Thechannel for the delivery of the gas is set as high as | ae to. The institute has power to py examiners as to 
possible, and close to the producer is fitted with a damper. | the fitness of candidates for its membership. Professor Frank- 
The supply takes place by means of a short cast iron cylinder, oe oe A ere poche wrt pert oe ns a —— 

: 4 : . : under ct 0! 
which i Stted into the brick dome, closing ‘up the ee of the Chemical Society, may call himself a chemist unless he is 
Stare ot @ | duly registered as a pharmaceutical chemist. There are already 
ut by means | 995" members and isd associates, and a fund of over £1000 for the 
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hollow cast iron cover, which is commonly kept s 
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CARRIAGE, SOUTH-WESTERN RAILWAY. 


CLEMINSON’S FLEXIBLE WHEEL BASE SYSTEM. 
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TuoveH the desirability of using some arrangement of the 
under carriages of railway rolling stock, by which the axles 
would be free to depart from rigid parallelism when traversing 
curves, has been felt for many years, it is only recently that 
imuch has been done in this direction as regards passenger 
coaches in this country. Previously all the stock, and even 
n10w on most of our lines practically all, was and is fitted with 
wheels whose axles are rigidly parallel, a condition which could | 
not have been allowed to exist so long, had it not been possible | 
to obtain the requisite engine power and strength of the parts of 
the vehiclesand permanent way which such asystem of construc- | 
tion entails, On a straight line a vehicle with parallel axles 
may be considered to oH very little guidance by the flanges or | 
rails ; the tendency of such a vehicle in motion is to pursue 
obstinately a straight course, and from it is only caused to 
«lepart by side pressure on flanges and rails. The intensity of | 
that pressure may be imagined when the amount of skidding 
or any curve is remembered. For instance, a train passing 
round 90 deg. of a curve of, say, ten chains radius, is actually 
«kidded through not less than 60ft. or 70ft., the actual amount 
of skidding depending, to some extent, upon the length of the 
vehicles. The Americans first endeavoured ina practical manner 
to remove this defect by the application of the bogie, but even 
that very useful invention only partly removes it, as each bogie 
is in itself a vehicle with a axles, but with a short | 
wheel base. It is only recently, however, that even the bogie | 
has been much used in this country, though it has for several | 
years been known that long carriages run much more | 
steadily than those of the ordinary length, and that | 
the proportion of dead weight, or non-paying load, may 
le made to decrease with increase of length. Car- | 
riages of increased length have been built, most of them | 
running on six wheels with parallel axles, a certain amount | 
of transverse play being allowed in the central axle. Even | 
with this, however, the position of the wheels on a sharp curve 
is as illustrated in diagram Fig. 4, from which the tendency | 
of the wheels to mount the rails, and the increased power 
necessary on a curve as compared with a straight line, to pull | 
such a carriage along, may te estimated. By the use of the | 
bogie the strongest objections to long carriages have been over- | 
come, but others have been imported by which the object of | 





naire eee carriages has been partly defeated. The bogie | 
car 


ing supported only at or near the ends, its motion 
is little better than an ordinary short carriage, while 
the distance between the supports involves the use 
of very strong and heavy framing, and the bogies of 
. themselves are of such weight that the paying proportion of | 
the load, instead of increasing with the ites ength, has in 
most instances decreased. e el axles of the bogies 
have, moreover, the objections which are attached to short 
carriages with such axles, so that although it, as far as itself 
is concerned, permits the construction of long carriages, the 
yrinding and waste of power on curves is as t as with 
ordinary short carriages, for the direction of pull of the long 
carriage on a curve causes a thrust on the inner rail at the fore- 
most end and on the outer rail at the rear end. 

Our object here is to place before our readers a system 
of construction invented “Bing James Cleminson, of West- 
ininster, which overcomes these difficulties in a satisfactory 
manner, its chief recommendation being that while securing 
other advantages, it provides the means of passing round the 
8 curves with the axles always normal and radial 
thereto, whatever its radius, as shown in Fig. 5. 

This result is achieved by so attaching the axles to the 

and to each other as to permit them to adapt them- 


selvee automatically and with perfect truth to the varying 





conformations of a railroad. This is effected as follows :— 
The axles, with their axle-boxes, guards, and springs, are | 
mounted in frames BC D, Figs. 1 and 2, separate from the 
main under-frame E. The end frames B and D have central | 
pivots H, around which they swivel freely, whilst the 
middle frame C is at liberty to slide transversely to the 
main under-frame E through a range equal to the versed 
sine L M of an are N LO, the chord of which equals the 
wheel-base N M O—see Fig. 6—and finally the frames are 
connected to each other by the articulated radiating gear I 


and K. The action of the combination is simply thus :—- 
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When a vehicle enters a curve, the middle axle and frame C | 
move transversely through the versed sine of the wheel-base | 
arc, and, in doing so, cause the end axles and frames B and D | 
to swivel around their pivots H, so that all the axles a:sume 
positions of radii of the curve. | 
There is, it will be noticed, nothing of a special nature, | 
beyond the axle-frames, required in the application of the 
invention, either in building new carriages, or converting | 
old stock, these frames entailing very little extra cost, for | 
as the main under-frame E is relieved of the strains ordinarily | 
due to curves, it is said that it may be reduced in strength to | 
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such an extent as to compensate for the cost of the axle-frames. 
All standard fittings, such as axle-boxes, guards, and bearing 
springs, are retained without alteration. 

It will be seen that the system permits the construction of 
vehicles of any length, and secures the unattained objects of 
the bogie with the advantage of support throughout the length 
of the carriage. In very long carriages, say, 80ft., eight 
wheels would be employed, with a modification of the arrange- 
ment illustrated. 

The carriage illustrated by Fig. 1 is the new Royal Saloon car- 
riage constructed by theSouth- Western Railway Company, and 
was briefly degcribed in Tue Excinger of the Both November 
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last. Brief reference tothe steadiness and ease with which the 
carriage passes round sharp curves was made on page 75 of the 
current volume. Carriages on the system described have been 
running for about a year on the London, Chatham, and Dover 
Railway, and any nger travelling from Chatham to 
London will be able to make the journey in the old and new 
carriages, and prove for himself the great difference in the 
comfort of the two systems, especially when travelling by the 
boat express from Chatham to Herne-hill. The line. is 
notoriously crooked, but it is on such lines that the new 
carriages show their great superiority in steadiness and smooth- 
ness in running. 

Besides being in use on the lines referred to, a number of 
pairs of short Metropolitan carriages are being converted into 


| single long carriages on the new system by splicing, and-a 


large quantity of stock is running on the Campanhia Paulista 


| Railway of South America. Several English companies are 
| making up whole trains, and a somewhat remarkable example 
| of the eae of the system is its use on the North Wales 


Narrow Gauge Railway. The gauge is lft. ll4in., and an 
official trial of a whole new train was recently made at a speed 
of twenty miles per hour, which ona line which may be almost 
conside as a continuous set of curves of two chains 


| radius, would be attended with the greatest danger with any 


other stock. The stock has hitherto been of the bogie 
class, the carriages being 25ft. in length, carrying thirty 
passengers, and weighing 54 tons. The new carriages 
are 30ft. long, carry forty-two passengers, and weigh 4} 
tons each. The latter have thus 33 per cent. more accommo- 
dationand weigh 20 per cent. less than the former. The bogie 
carriages rock very much in passing round the two chain 
curves, but this is not the case with the new carriages, which 
have a wheel base of 23ft., or more than one-sixth the radius 
of the sharpest curve. The economy in weight in this 
instance is, it will be seen, very great, and is illustrative, for 
though on the stock of full size railways the gain is not so 
much, it is very large in all cases. In proof of the 
merits of the system, we may point out that it is bein 


| regarded with much favour by many locomotive an 


carriage superintendents, who are necessarily not the 
least easily satisfied. The facts that the carriage is so 
thoroughly supported throughout its breadth and length, and 
that the existing frames, springs, hornplates, &c., are all 
applicable, as well as the general simplicity of the arrange- 
ment, very strongly recommend it. If to the convergence 
of the axles a simple arrangement by which the outer wheel 
could run faster than the inner wheel on a curve, so as to 
avoid torsion of the axle and slipping of one or other wheel 
could be added, there would be little to look for in improve- 
ment in this direction. 








STEEL MARINE BOILERS. 
Tue following report on steel for boiler making has 
just been submitted to Lloyd’s :— 


“Tn accordance with the committee’s desire that we should in- 
vestigate the subject of the adaptability of steel for the purpose 
‘of marine boiler construction, we beg to report as follows :— 

‘In order to obtain as much information as possible regarding 
this material, we visited the steel manufactories of Messrs. John 
Brown and Co. and Messrs. C. Cammell and Co,, Sheffield, and 
of the Bolton Iron and Steel Company, Bolton, the engineering 
and steel works of the London and North-Western Railway 
Company, at Crewe, where over 1000 locomotives have been con- 
structed of steel, and the boilermaking establishments of Messrs. 
Hicks, Hargreaves and Co., Bolton, at which steel plates to the 
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extent of from 5000 to 6000 tons have been employed in the con- 
struction of stationary boilers, and of Mr. T. Beeley, of Hyde 
Junction, who makes on an average about three boilers per week 
of this material. At each of these works we were received with 

e greatest courtesy, and every facility was afforded us of obtain- 
ing information on the subject of our inquiries. 

“The method adopted in the manufacture of mild steel by the 
B and Si Martin processes, which have already been 
fully reported upon, are such as practically to insure the pro- 
duction of a material perfectly reliable so far as regards its 
uniformity in tensile stre s and its power to withstand 
certain bending tests. The limit of elasticity of this material 
bears about the same relation to its ultimate strength 
as in ordinary wrought iron, but the elongation of stretch under 
stresses proportional to the ultimate strength is greater with steel 
than with iron, a fact which should not be lost sight of in forming 
an estimation of the strength of boilers. At first sight it recom- 
mends itself by its tensile strength, malleability, and ductility, 
and also by its freedom from laminations and blisters, as emi- 
nently suited for the construction not only of the shells and stays 
but also of the furnaces and combustion chambers of marine boilers. 
But while as a material it possesses in a special degree these high 
qualities, it is found that they become seriously impaired by its 
being subjected to the processes usually occurring in boiler-making, 
and it is necessary to exercise the greatest care in the working 
of it to insure these qualities being retained in the structure, 
while in some instances itis even requisite to subsequently em- 
ploy special means in order to restore them. The simple process 
of shearing affects to some extent the tensile strength of the 
plate — upon, and a considerable portion of its strength 











stress seems to be due to the crippling of the material behind 
the rivets. It would therefore appear that a greater proportion 
of bearing surface is required with steel than with iron. As the 
strength of rivet steel bears a less ratio to that of the plates than 
ordinary iron rivets do to iron plates, it is probable that it will be 
found to be necessary to use a slightly larger area of rivet com- 
vared with the section of the plate than is the case with iron. 
This is a question to be decided by direct experiment, and the 
course adopted by the committee in requiring a specimen of the 
longitudinal seam of the shell to be pulled asunder, when sanction- 
ing the reduction in scantlings of the steel boilers now being con- 
structed, will afford some reliable data on this point. We failed 
to obtain any definite results regarding the strength of mild rivet 
steel to resist shearing. 

**One of the experiments made on the Tyne was with a steel 
and an iron box of about 2ft. Gin. square, stayed so as to repre- 
sent the combustion chamber of the boiler, and which were 
tested by hydraulic pressure to destruction. ‘They were carefully 
gauged at various pressures, and the results clearly proved that 

at plates of steel, stayed in the manner usual in combustion 
chambers, and with a reduction in thickness of 12 per cent. as 
compared with iron, have the same ultimate strength to resist 
buckling, but the deflection is much greater, and permanent set 
takes place earlier in steel than in iron. 

** Not less important than the strength of boilers constructed 
of steel is the effect of corrosion on this material as compared 
with iron. The scantlings of steel boilers being lighter than those 
of boilers made of iron, an equal amount of corrosion would consi- 
derably shorten their lives compared with iron boilers, Indeed, cor- 
rosion is the ot difficulty with engineers of the present day, and 





is lost by punching. It is contended, however, and indeed it 
may be said to be placed beyond doubt, that the loss thus 9cca- 
sioned is fully recovered by the plates being annealed after they have 
been sheared or punched, and it is the practice at almost all the 
steel manufactories we have visited to anneal every plate after it 
is sheared and before being sent out of the works. We are also | 
informed by Dr. C. W. Siemens, F.R.S., thatat the Landore Steel | 
Works every plate supplied for boiler-making purposes is annealed | 
after being sheared to size. It may be well here to remark that 
this annealing is not, as is frequently supposed, a process of some 
difficulty, requiring great care and considerable time in the | 
operation. It consists simply of heating the plates to a low red | 
heat—which allows the particles that have been strained or dis- 
turbed by the working of the material to resume their normal 
condition—and then cooling them uniformly. 

** Although in the course of our inquiries our previous knowledge 
of the loss sustained in this material by punching and shearing was 
fully borne out, we find that considerable difference of opinion 
exists as to the exact amount of deterioration due to this cause ; 
indeed, we were unable to obtain from the manufacturers any 
really definite and reliable particulars on this point. It may, 
therefore, be interesting to mention the result of two of a series 
of experiments recently conducted on the Tyne, in connection 
with a steel boiler being constructed there, under the inspection 
of the society’s engineer surveyors. These experiments—the 
results of which were communicated to the committee on 
December 10th, 1877, and subsequently reported in detail by 
Mr. Manuel—were first made with plates eleven-sixteenths of an 
inch thick, and were repeated on plates thirteen-sixteenths of an 
inch thick. The results were practically identical, the loss in 
each case being about one-third of the ultimate strength of the 
plates, and the material was observed to break with a granular 
fracture. But, with the exception of the precise amount of 
strength lost, these tests did not disclose onptidns that was not 
previously well known, the fact of a considerable loss occurring 
in ag steel plates from punching having been frequently made 

ublic. 
PM It was considered by all the steel manufacturers that this loss 
was due in some degree to the relative sizes of punch and die 
being badly proportioned, and it would appear that the relative 
proportions most suitable for iron plates would not be so for steel 
plates. The opinion was also expressed that if the holes were 
rimed out after punching, the destroyed part would be greatly, if 
not entirely removed. ‘This view receives corroboration from the 
results of some experiments given in an interesting paper on the 
* Effects of Punching in Iron and Steel Plates’ read by Mr. A. C 
Kirk, of the firm of R. Napier and Sons, at the recent autumn 
session of the Institution of Naval Architects at Glasgow. With 
the view of obtaining more precise information regarding these 
questions, each of the manufacturers has kindly prepared a set of 
test pieces with holes drilled, punched, punched and rimed, and 
punched and annealed, the specimens representing the pitch and 
diameter occurring in practice in thick plates. We have also 
had prepared a number of test pieces of iron of the same thick- 
ness 2s the steel specimens, to be tested at the same time, to show 
the comparative results, which cannot fail to be of great interest 
and value. ; 

At the engineering establishments visited by us, we had oppor- 
tunities of seeing boilers in all stages of construction, fot of 
witnessing the various operations of bending, flanging, punching, 
drilling, rivetting, and annealing. At some of these works the 
holes are drilled, and at others punched; but in al] cases in 
which they are punched, the plates are afterwards annealed. It is 
the practice at all the works, and it is considered by these firms 
to be of the utmost importance to perform the operation of flang- 
ing in only one heat if possible, and to have the plates uniformly 
heated throughout; but when this is not practicable and the 
operation is extended over several heats—the plates being heated 
locally piece by piece as is usually done in flanging iron plates— 
care is taken that the plates so flanged are afterwards annealed. 

“The opinions of those who may be regarded as authorities on 
the matter differ greatly with regard to the limits of tensile 
strength which should be adopted for this material, when intended 
for boiler-making purposes. Mr. Beeley states that his experi- 
ence leads him to insist upon no plates being supplied of a strength 
above twenty-nine tons per square inch, while Mr. F. W. Webb, 
of Crewe, is in favour of rather higher limits than those now 
approved of by the committee. It is found, however, that steel 
with a strength of twenty-six tons per square inch will weld 
better, -and with more certainty, than steel of a higher strength. 
Taking into consideration the fact that the milder material is 
more easily worked and less likely to be injured by careless 
manipulation, than that of higher strength and more brittle 
nature, and that in the ordinary run of boiler yards there will be 
found neither the appliances nor the extreme attention paid to 
the work as at Crewe, we are of opinion that it would not be 

rudent, at least until further experience is gained, to raise the 
its; while at the same time it might be advisable to recom- 
mend that plates used in the construction of the furnaces and 
combustion chambers be specified to withstand not more than 





there can be little doubt that the question of durability will exer- 
cise as much if not greater influence than lightness or increased 
pressure on the ultimate decision as to the adoption of steel for 
marine boilers. The experience of some years, Soueeel, will be 
needed to decide this point, and as the effects of corrosion on iron 
boilers vary with the different modes of treatment to which 
the boilers are subjected, it will even then be necessary, before 
forming an opinion upon the condition of an old steel boiler, to 
inquire what would have been the result with an iron boiler 
placed under similar circumstances, and receiving exactly similar 
treatment. 

“Tn the paddle steamer Duke of Sutherland, belonging to the 
London and North-Western Railway Company, there are two 
iron and two steel boilers working under identical conditions ; 
and the paddle steamer Walney, owned by the Barrow-in- Furness 
Railway Company, is fitted with an iron and a steel boiler, both 
of which have been in use for about six years, also under identical 
conditions. By the kindness of Capt. Dent, Marine Superinten- 
dent of the London and North-Western Railway Company at 
Holyhead, and of Mr. H. Cook, secretary of the Barrow-in- 
Furness Railway Company, permission was given for an examina- 
tion to be made of these boilers. The Duke of Sutherland is 


engaged in the trade between Holyhead and Kingstown, 
and her boilers were made at the company’s locomotive 
works at Crewe, about two years ago. They are of the 
old rectangular form, with dry bottoms and large steam 


chests through which the uptakes pass, they supply steam toa 
air of oscillating engines with common jet condensers, made by 
Messrs. Robert Stephenson and Co., of Newcastle, and are worked 
at a pressure of 20 1b. per square inch. These boilers are in good 
condition, with the exception of some parts of the uptakes and 
sides near them; at these parts in both the iron and the steel 
boilers corrosion appears tebe going on rapidly, and to a slightly 
greater degree in the steel boiler than in the iron one. No per- 
ceptible difference in the extent of corrosion could be observed in 
any part of the boilers below the water-line, and the furnaces, 
tube plates, and combustion chambers appear to be in good condi- 
tion ; but as the boilers have not been in use for more than two 
years, and are fed from an ordinary jet condenser, it is not to be 
expected that they will yet show sufficient symptoms of decay 
upon which to express any definite opinion as to the relative cor- 
rosion in iron and steel. 

“* In the case of the Walney, both boilers were made by Messrs. 
McNab and Co., of Greenock, in 1868. They are almost of the 
same description as those in the Duke of Sutherland, the pres- 
sure in this instance being 30 1b. per square inch. The engines 
to which they supply steam are a poe of steeple engines with 
common jet condensers, also made 


factured by the Barrow Hematite Steel Company, whilst the 
iron boiler was made of Glasgow plates. Although it is now 
ten years since the boilers were constructed, Mr. Mason, the 
company’s superintending engineer, states that the 


six years. 


caused by corrosion is much greater in the steel boiler than 
in the iron one; and especially is this so in the uptake, the 
back plates of the contention chambers, furnaces, and other 
parts subject to the action of heat. A very noticeable feature in 
the condition of these two boilers is that while the corrosion in 
the iron one is pretty equally distributed over all the boiler, in 
the steel one there is a great want of uniformity in the effects 


almost corroded through, and others by the side of them being in 


first left the rolls. 
** At an interview with Mr. J. J. Smith, the manager of the 
Barrow Hematite Steel Works, he explained that at the time 


manufacture of Bessemer steel was comparatively limited, ferro- 
manganese was scarcely known, and not used in any Bessemer 
steel works, and the general mode of making steel was such as to 
render it impossible to secure uniform results. Mr. McNab, the 
maker of the boiler, also states that he sometimes found great 
inequality in the material, even in different parts of the same 
plate. ‘The results witnessed in the steel boiler of the Walney 
may therefore be due to the want of homogeneity in the plates 
used, and cannot be taken as a criterion of the effects of corrosion 
on mild steel as at present manufactured. 

“In conclusion we would remark that in the construction of 
steel boilers greater care and attention must be exercised with 
the workmanship than is required in the case of iron boilers; and 
the difference between the two materials and the consequent 
different manipulation required in each case, must be realised, 
not only by the mieagne ta by the workman who will have to 
use the material; for if steel plates are drifted heavily and 
knocked about as iron plates usually are in boiler-making, the 
material will be injured. We may expect to see steel boilers 
extensively used in preference to those made of iron, where 





from twenty-six to twenty-eight tons per square inch. 
_ “‘ With regard to the question of steel rivets, it has been conclu- 
sively shown by the results of some of the experiments made on 


lightness or increased pressure is an object, while if 7 are made 
with the care that this material requires, and eventual Ligeg to 
| be as durable as iron boilers, it will be a question whether a con- 


the Tyne, that they may be used with as much reliability as steel siderable reduction in the factor of safety may not be found quite 


plates, but that, like the latter, they require greater care and 


discrimination to be exercised in the working of them than those | 


made of iron. In the opinion of Dr. Siemens and other authori- 
ties, the material of which the rivets are made should be very mild 
steel, the tensile strength not exceeding 26 tons per square inch. 
It is also needful to heat them uniformly throughout their entire 
length, and not to raise the points toa higher temperature than 
the heads, as is the usual practice with iron rivets, and they 
should not be heated beyond a bright red heat. When these pre- 
cautions are taken, steel rivets will be found to resist steady 
strains, and also jars and concussions, much better than iron 
pivots. 

** It has been observed in many of the experiments made on the 
tensile strength of this material that the specimens failed by 
crippling behind the pins, and also in the cases of the tests of 
rivetted seams made on the Tyne, the opening of a joint at a low 


compatible with perfect safety and efficiency. 

‘* After having given all the circumstances in connection with 
| the whole matter our. most careful consideration, we would 
| respectfully submit that where it is proposed to use steel boilers 
| in vessels intended for classification in this Society’s Register 
| Book, the requirements of the case would be met by sanctioning 
a reduction from the scantlings prescribed by the rules for iron 
boilers, in the shell-plates and stays to the extent of 25 per cent., 
and in the flat plates not subject to the action of heat, to the ex- 
tent of 12 per cent., under the following conditions :— 

‘**(1) The material to have an ultimate tensile strength of not 
less than 26 and not more than 30 tons per square inch 
of section. 

(2) A strip cut from every plate used in the construction 
of the furnaces and combustion chambers, and strips cut 

from other plates taken indiscriminately, heated uni- 














whole | 
time during which they have been employed is little over | however, very properly applying for powers to purchase the 
As was to be expected from the age of these interests of the water companies, whose undertakings all rest on 
boilers they are both considerably worn, but the deterioration | statutory authority. 


| 


upon the different plates, some of the plates being apparently | 


formly to a low cherry-red heat, and quenched in aterw 
of 82deg. Fah., must stand bending to a curve of which 
the inner radius is not greater than one and a-half times 
the thickness of the plates tested. 
**(3) All the holes to be drilled, or, if they be punched, the 
plates to be afterwards annealed, 
**(4) All plates, except those that are in compression, that are 
dished or flanged, or in any way worked in the fire, to 
be annealed after the operations are completed. 
**(5) The boilers, upon completion, to be tested in the 
of one of the society’s engineer-surveyors to not 
twice the intended working pressure. 
**Wituiam PARKER, Chief Engineer-Surveyor, 
* James Mitton, Engineer-Surveyor.” 
Lloyd’s Register of British and Foreign Shipping, 
2, White Lion-court, Cornhill, London, 
26th January, 1878, 
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THE SOCIETY OF ENGINEERS. 

THE first ordinary meeting of the Society of Engineers for the 
me year was held on Monday evening, the 4th instant, in the 
Society’s Hall, Westminster-chambers, Victoria-street. At the 
conclusion of the ordinary routine business, the retiring president, 
Mr. Thomas Cargill, presented the premiums of books which had 
been awarded to the following va saa for papers read during 
the past year, viz., to Mr. J. Walter Pearce, for his paper ‘* On 
the Mechanical Firing of Steam Boilers ;” to Mr. Alfred Le 
Grand, for his paper ‘‘On Tube Wells;” and to Mr, Ralph 
H. Tweddell, for his paper “On Direct-Acting Hydraulic 
Machinery.” e premiums having been presented, Mr. 
Cargill retired from the chair, receiving a cordial vote of 
thanks from the meeting. He then introduced to the members 
the president for 1878, Mr. Robert Paulson Spice, who 
proceeded to deliver his inaugural address, of which we give an 
abstract. Mr. Spice first expressed his thanks to the members 
for the honour they had conferred upon him in electing him 
president. After alluding to the progress of the Society, the 
work done by it during the past year, and its present satisfactory 
numerical, professional, and financial position, Mr. Spice gave a 
résumé of the most interesting and important engineering and 
scientific events which had characterised the past year. The 
proposal of the Metropolitan Board of Works to acquire the 
rights of existing water companies, to supply Lenton with 
vuure potable water, and to afford high pressures to hydrants 
= fire service, was commended by Mr. Spice. In 
introducing this subject, Mr, Spice observed that the question 
was by no means new, for the last half-century had seen 
a number of committees and royal commissions endeavour- 
ing to cope with it. The main results of their labours, said the 
president, have been the improvements made by the water com- 
panies in the directions I have already indicated, Several 
members of our profession have endeavoured to grapple with 
the difficulties which beset the question, and have propounded 
schemes which, however, have not been carried out in practice. 
The first of these was a proposal by Mr. J. F. Bateman to 
supply London with water drawn from the eastern flanks of the 
mountain ranges of Plynlimmon and Cader Idris, in North 
Wales. The water was to be conveyed through an aqueduct 183 
miles in length, Mr. G. W. Hemans and Mr, Hassard subse- 
quently united in a still bolder scheme, by which it was proposed 
to supply the metropolis with water direct from Ullswater 
and the collecting area of the district, a distance of 240 miles 
away from the point of consumption. Mr. G. Remington also 
propounded a scheme for collecting the waters of the Dove, 
the Wye, and the Derwent, from the hills of Derbyshire and 
Staffordshire, at such an elevation as to supply London by 
gravitation, with the exception of the highest parts of Hamp- 
stead and Highgate. These schemes, however, if any one of 
them were carried out, would only bring the water to London at 
a cost of some 10 or 12 millions of money, and a further 
heavy expenditure would have to be incurred for its distribution. 
The proposition of the Metropolitan Board of Works is based 
upon a full consideration of all the various matters and interests 
affecting the question at issue, into the details of which, how- 
ever, it is unnecessary for me here toenter. Both the objects 


»y Messrs. McNab and Co. | aimed at-—namely, a supply of pure water for drinking and simi- 
The material of which the steel boiler was made was manu- | lar purposes, and an adequate su 


yply of water under sufficient 
pressure for fire extinction- woul be accomplished without inter- 
fering with the existing water companies, who might continue 
to supply the public with water for manufacturing and domestic 
purposes other than those connected with food. The board is, 


The whole question is one of great magni- 
tude, and doubtless involves several difficulties, It is one, how- 
ever, which will undergo * searching investigation at the hands 
of a parliamentary com7aittee, who will doubtless see that justice 
is done to all parties concerned, 

After referring at much length to Captain Calver’s report on 
the condition of the Thames, Mr. Spice went on to say that the 
answer to this report has yet to be given, as the matter is 
under the careful investigation of the Metropolitan Board, 


| Another question, which year by year assymes increasing import- 


as perfect condition—so far as regards corrosion—as when they | 


| a public scandal, 
these plates were made the knowledge and experience in the | 
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ance, was twice under consideration by the Metropolitan Board 
of Works last autumn. ‘This question is the recurrence of floods 
within the metropolitan area, and which has at length become 
Last year the matter formed the subject 
of inquiry in the House of Commons, when the board -intro- 


| duced a bill for giving to, or rather imposing upon, vestries 


and district boards additional powers for executing works to 
keep the river within proper bounds, The opinion of Parliament, 
however, was that the prevention of floods was a part of the 
general management of metropolitan affairs, and not a local 
duty to be laid upon vestries. The proposals of the board 
consequently fell through. The vestries have, of course, taken 
no active preventive measures, and we may possibly have a 
renewal of those scenes of distress and destruction which have 
repeatedly occurred in Lambeth and elsewhere, along the low- 
lying riverside districts. In fact, we have to a certain extent 
had a'repetition of those calamities on a small scale, and but 
for the occurrence fof favourable ‘winds during more than one 
high tide of late, the results might have been very disastrous. 
The question wss discussed by the board early in November 
last, when a strong opinion was expressed by the representa- 
tives of the Lambeth division that the board ought to deal 
with the matter. On the other hand, it was contended that it 
was clearly within the province of the vestries to prevent the 
recurrence of these disasters. Then it was proposed that a case 
should be stated, and an appeal made to the courts of law for a 
judgment defining the duties of vestries and district boards 
ar the Metropolis Local Management Act in respect of the 
prevention of floods. The proposition, however, fell through, 
as did also that for authorising the board to undertalre the task 
of keeping out the flood waters. Here, then, the matter rests 
for the present; the board will neither undertake to act itself 
nor to coerce the vestries into acting. It would seem pretty 
clear that it is the duty of the board, as the governing body, to 
deal with the matter, and, in my judgment, it would be well if 
they yielded to the voice of that section of their body which 
seeks to impel them in the path of duty, backed as the opinion of 
that section is by that of the House of Commons. The preven- 
tion of floods requires systematic treatment ; a few spasinodic 
and wasteful efforts here and there can do no good, The matter 
should, therefore, not be left in the hands of local bodies, but be 
placed directly under the control of the Metropolitan Adminis- 
trative Authority. 

He observed it stated in the public journals that the Me- 
tropolitan Board were about to take action in this matter by 
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applying to Parliament during the present session for powers to 
meet this new emergency. 

Liverpool next comes before us asa ‘dry and thirsty land,” from 
whence emanates a proposition to obtain a supply of water. The 
sroposal here is to take it from one of the sources of the 
Severn, the upper part of the river Verniew, in Montgomery- 
shire, at a point where it is 817ft. above the sea. There the 
river flows through a deep and narrow valley, which the 
engineer to the Liverpool Corporation proposes to convert into 
a lake about five miles long by one mile wide, a dam at the feot 
being raised 75ft. above the bed of the stream. To do this, 
the hamlet of Llanwddyn, consisting of a small church and 
some thirty-five cottages, of a rateable value of £73, as well as 
a few scattered cotiages outside the hamlet, will have to be sub- 
merged. It is stated that the scheme will increase the supply 
of water in the Verniew in the summer, diminish the floods, and 
improve the salmon spawning ground. ‘he cost of bringing 
13,000,000 gallons of water per day from this proposed reservoir 
to Liverpool is estimated at £1,280,664. n addition to this 
supply, it is proposed to take a further quantity from two of the 
lower tributaries—namely, the Cowny and the Marchant. It is 
probable that the necessary surveys will be made, and Parlia- 
ment applied to for authority to carry out the works. 


Before taking leave of sanitary matters, he thought it right 
to bring under notice two important measures affecting the 
drainage of the Thames Valley, and which had come under 
his notice during the past year. The first is the West Kent 
main drainage works, which are now in an advanced stage of con- 
struction. The metropolitan main drainage works being of a 
sufficient capacity only for dealing with the sewage of the metro- 
politan area of 117 square miles, the outlying districts have to 
take care of themselves. The West Kent main sewerage scheme, 
of which Sir Joseph Bazalgette is the engineer, consists of a main 
line of intercepting sewer fifteen miles in length. It commences 
at Beckenham, on the confines of the pariah of Croydon, and 
passes through various towns on its way to Dartford Marshes, 
where it has an outfall, the sewage flowing into the Thames at 
Long Reach. A branch sewer commences at Orpington, and is 
carried through the Cray Valley to Bexley, where it forms a 
jenstice with the main sewer. The sewer is being constru 
n Portland cement concrete. The works were practically com- 
menced in the beginning of last year, and during the year good 
progress was made both with the sewer and the outfall works, 
which include a concrete reservoir or settling tank 500ft. long and 
120ft. wide, The whole works are expected to be completed by 
the end of the present year. 


The second measure to which he would direct attention 
related to the higher portion of the Thames Valley, and affects 
the districts of Kingston, Richmond, and surrounding places. 
For the past ten years there has been a constant struggle going 
on with respect to the disposal of the sewage of those districts. 
An Act of Parliament passed 1867 prohibited the discharge of 
sewage into the river under heavy penalties, From that time 
to the present, however, the sewage has never ceased to flow, 
and the penalties incurred by the various riparian parishes now 
amount to hundreds of thousands of pounds, The mistake was, 
that the Legislature in imposing the restriction did not—probably 
because it could not—indicate a way of escape. He need hardly 
say that, inasmuch as the various parishes have been trying ever 
since to remedy the evil, each in its own little way, the fines have 
never been demanded. In fact, the whole thing is treated as a 
joke, and were it to be treated otherwise by the Government, 
the districts in question would have to be sequestrated. At 
length, however, the various parishes were combined into one 
district for sewerage purposes, and an Act was passed just at the 
close of last session authorising the construction of a sewer for 
the use of all the constituent parishes. There will be no difficulty 
in getting rid of the sewage when once the intercepting conduit 
is constructed, inasmuch as Sir Joseph Bazalgette, with creditable 
foresight, has anticipated the requirements of the district in 
question by making the main sewer and works of the West Kent 
doatuage system of sufficient capacity to accommodate the higher 
district. It will be an easy matter to conduct the Kingston 
oeng to Beckenham, whence it will flow away to the outfall at 
Dartford Marshes. 


After referring to Cleopatra’s Needle and the telephone, 
Mr. Spice went on to speak of the electric light :-- 

During the past year the practical application of electricity 
has advanced in more than one direction. As a source of light it 
has been utilised to a certain extent on a working scale by M. 
Jablochkoff, and an exhibition of the light was given in London 
last summer. M. Jablochkoff uses a powerful magneto-electric 
machine producing alternating currents of positive and negative 
electricity, and from it a wire is led to a number of points, at 
each of which the light is to be produced, the wire being returned 
from the last light in the series back to the machine. At each 
point where the light is produced is what M. Jablochkoff calls an 
electric candle, which is com of two carbon pencils, each 
about 4in. long, and connec’ together, side by side, by a strip 
of kaolin, which burns at the same rate as the carbon points. 
The current of electricity passes up and through one carbon 
point, becomes utilised as light at the top, and passes down the 
other carbon and so through the wire to the next candle. So far 
as the experimental trial was concerned all was satisfactory. 
There are, however, several defects in the system which must 
remedied before the invention can take its place as one of general 
practical utility. The application of the electric light to photo- 

phic purposes had been successfully accomplished by Mr. Van 
Jer Weyde, an American artist, whose paintings have found a 
plese upon the line at the exhibition of the Royal Academy. 
Mr. Van Der Weyde studied the subject thoroughly for two 
years, at the end of which time he had perf a method of 
taking photographic portraits by the aid of the electric light 
which are perfect — of the art. He uses a dynamo- 
electric machine and utilises the light in a reflecting apparatus 
of special construction, by means of which the person or object 
to be photographed is flooded by a convergent beam of pleasant 
soft white light, which does not affect the eyes of the sitter in the 
least. The new arrangement of lightis found to be equally as 
applicable to the printing of negatives as to the taking of them. 
Afte: referring to the electric a lighter of Mr. St. George Lane 
Fox, Mr. Spice went on to say, I cannot pass by without notice 
an invention which is of great importance in the working of our 
railways, and which was brought under public notice towards the 
close of last year. This isthe union of the block and interlocking 
systems, which had nm most ingeniously effected by Mr. 
odgson, the manager of Messrs. Saxby and Farmer’s railway 
signal works at Kilburn. The two systems mentioned, if properly 
worked, afford, on the one hand, a perfect command over points 
and signals by the interlocking arrangement, and on the other, 
by the block system, perfect immunity from accidents by col- 
lisions, the trains being = a definite distance apart. But the 
two systems are worked independently, and are mutually 
dependent on each other. There is room in human fallibility to 
step in and create disaster, and it has more than once done so. 
By the union of the two systems, however, it would seem to be 
impossible for accident to occur, save from the wilful disregard of 
signals by the drivers of trains. Mr. Hodyson’s is a clever 
mechanical combination of the interlocking and block systems, in 
which both systems are operating at the same time, and are made 
to work coincidently. The invention thus carries the security of 
the interlocking system a step furthur, the levers of the points 
and signals and the handles of the telegraph instruments being 
interlocked reciprocally, with the result that there cannot be any 
contradictory working between the outdoor signals and poin 
nor between them and the train telegraph signals transmit 
Fone § The system has been approved of by the Board of 
— and has alveody been adopted on the London and Brighton 
way. 


A TWO-FEET GAUGE LOCOMOTIVE. 


WE illustrate this week, at page 114, a locomotive U.S. engine 
constructed for the Billerica and Bedford Railway by the 
Hinkley Locomotive Works, from the designs of Mr. M. N. 
Forney. For the drawings and deseription we are indebted to 
the American Railroad Gazette. Our contemporary gives an 
elaborate gies pam of the principles involved in the design of 
the engine, which we have condensed into the following shape :— 

It is a fact well-known by all experienced railroad engineers, 
that a four-wheeled switching engine which has the whole weight 
of the boiler and machinery on the driving wheels, and weighin 
say twenty tons, will pull as great a load as an cight-wheeled 
or ‘‘American” engine weighing 50 per cent. more, or thirty 
tons. The reason for this is that about one-third of the weight 
of the latter is on the leading truck, whereas the whole weight 
of the four-wheeled engine is on the driving-wheels. The 
question would then very naturally arise, why not use the four- 
wheeled locomotive for ordinary traffic? The objection to doing 
so is that the wheel-base of such an engine must necessarily 
comparatively short, and therefore it is unsteady when running 
at a high rate of speed or on a rough track. If it be asked why 
the wheel-base might not be lengthened and the whole weight of 
the engine still retained on the driving wheels, it may be said 
that in order to utilise the whole weight on the wheels, it is 
necessary to connect them to each other by cranks and rods, so 
as to revolve together. The crank-pins must, then, always be 
the same distance apart, and the axles, therefore, be: held. in a 
position parallel to each other. But if a pair of wheels attached 
to an axle roll on a curved track, the position of the centre line 
of the axle should conform to that of the radii of the curve, in 
order that the wheels may always be parallel to, and roll in a line 
with, the rails. If the axles are not radial to the curves, the 

es of the wheels will come in contact with the rails at an 
angle, and the abrasion of both is in proportion to the inclination 
of the one to the other. If two or more pairs of wheels are 
connected together by cranks and rods, and the axles are conse- 
quently attached to a frame and held rigidly parallel to each 
other, and the wheels are rolled on a curved track, it is obvious 
that all the axles being parallel, cannot conform two the radii of 
the curve. The greater the distance apart of the axles, the more 
will be their divergence from the radii and the greater the 
inclination of the wheels to the rails. Consequently, if the 
wheel-base of a locomotive is lengthened, by placing the driving 
axles far apart, the injury to the rails on curves by the abrasion 
of the flanges of the wheels, and the danger of running off the 
track will be increased. If the axles are placed near together, 
the wheel-base will be short, and at high speeds or on a rough 

the motion will be inconveniently and dangerously unsteady. 
This is illustrated by an ordinary horse car, the wheels of 
which in order to around short curves easily are placed near 
together, and it therefore acquires a’ peculiar leaping motion in 
running rapidly over f: switches, or other uneven places on 
the track. The speed of both street cara and switching loco- 
motives is, however, comparatively slow, so that their unsteadi- 
ness is of little consequence. At higher speeds it would become 
dangerous, and for this reason four-wheeled locomotives are 
seldom or never used on ordinary railroads for any other purpose 
excepting for switching cars or other slow traffic. 

In order to obviate this evil and to secure the desired steadiness 
of locomotives by providing a long wheel-base, while at the same 
time avoiding the evils attending the use of axles placed far 
apart and held rigidly parallel to each other, ‘‘bogies” or trucks, 
have come into almost universal use in the United States forall loco- 
motives intended to run at high rates of speed. By turning on 
the centre pin the truck can adjust itself to the curvature of the 
track, and the wheels of the truck being comparatively near 
together, its wheel base is short, and, therefore, the angle of the 
wheels to the rails is very small. The engine is, therefore, 
guided by wheels which are at all times very nearly parallel to 
the rails. The abrasion of the latter by the wheel flanges, and 
the danger of getting off the rails, are consequently very slight. 
As has been stated, in such engines the truck carries about one- 
third the weight of the locomotive, lessening thereby the load on 
the driving wheels, and in the same proportion, the capacity of 
the enue for drawing loads. ‘Therefore, when a truck is used in 
the ordinary way one-third of the adhesive weight of the loco- 
tive is lost. 

me years ago Mr. Forney devised and patented the plan 
which has been adopted for the engines for the Bedford and Bil- 
lerica road, and is x eh in our engraving, by which all the weight 
of the boiler and machinery is carried on the driving-wheels, just 
as it is carried by ordinary four-wheeled engines, but by extend- 
ing the frames backward or beyond the fire-box, room was 
provided for ing the water or fuel, or both, on this frame, 
and a truck was then placed underneath it to carry the weight of 
the water and fuel, which, of course, made it possible to dispense 
with a tender, and at the same time the weight of fuel, water, 
water-tank, &c., served to keep the truck on the track. In this 
way the whole weight of the boiler, machinery, &c., which is 
permanent or unchangeable, is carried on the driving-wheels, 
where it is available for adhesion, and the weight of the water or 
fi which is variable, is on the truck, 
It may interest Mr. Forney if we digress here to tell him that 
k engines with bogies under the tank have long been used in 
reat Britain. —~ 
It has been explained that with a long wheel-base it is desirable 
to have a truck which can turn on a centre-pin, and adjust itself 
to the curvature of the track to guide the engine, For this reason 
Mr, Forney proposed to run locomotives of his plan with the 
tank in front, or the reverse direction of that in which locomo- 
tives are usually run ; and this recommendation has been adopted 
in the construction and in operating the engines for the Bedford 
and Billerica Railroad. We need not follow him in his somewhat 
elaborate argument, intended to prove what no one disputes— 
that a tank _— may be run as well with the bogie in front as 
not. The following are the principal dimensions of these 












engines :— 
SE a eo 3 
ee 
EE SS ee |e 
Diameter of driving-wheels .. .. .. .. .. «. .. 30in. 
Total wheel-base.. .. .. .. «2 «. . 13ft. din. 
Driving-wheel base .. .. .. .. .. .. 8ft. 6in. 
Weight of engine with fuel and water. . +» 23,750 Ib. 
Weight on driving-wheels  .. .. .. - 14,350 Ib. 
Weight on truck.. aa the “Sas 8a om aelee Sn 
NS ag ha te va Gay ee..08, 38 400 galls. 
Inside diameter of frontend of boiler .. .. .. .. 80in. 
ER eS ee ee eee 18in. 
pee ES eS DE ee 30in. 
Width ,, s Settee Ue ae. OR ha. hen we Mee 27jin. 
Height ,, ” Spt ak igh tie yen EE ap iae oy 87in. 
Oe Cen ee ee Oe 2hin. 
Number of tubes .. ae oe ae oe ee 70 
Diameter .,, hy ae WON Ba Ne’ ae ewe ee 1jin. 
Length os PO ee ee ee ee eee 6ft. Zin. 
Thickness of iron plates in shellof boiler... .. .. .. 5-16in. 
a » Steel ,,  ,, sides and back of fire-box .. jin. 
Thickness of steol tube sheet... .. .. .. .. 2. oe * gin, 
a cat sat ote. e. dc cha, wae” any i Wisc’ Natit a din. 
Size of steam ports .. .. .. 6 X jin. 


ak ae eee ce iee ae rere Po 
The driving wheel tires to be of steel, the main pair to be flat or with- 
bs flanges and 5}in. wide, the other pair to have flanges and to be din. 
wide. 
Thickness of tires wt ae eat ae ee a 2in. 
Diameter of wheel centres .. .. .. .. « <<, 
Size of journals, 4in, diameter x 4in. long. 


Truck frame to be of wrought iron for,ed solid, the jaws of cast 


mn. 
Diameter of chilled cast iron truck wheels, 18in. 
Truck axles to have outside journal-bearings Sin. long x 2fin. 





eter. 
Engine to have one No. 8 and one No, 4 Mack’s injectors. 





A feature in these engines which is worthy of notice is the 
width of fire-box. With the ordinary methods of construction 
employed in the United States, the fire-boxes on all engines, but 
especially on those for narrow-gauge roads, must be very much 
contracted. If the usual plans were followed in engines for a 
2ft. gauge road, the fire-boxes would necessarily be contracted 
still more than on a 3ft. gauge road. For the present case, how- 
ever, the wheels are placed entirely beyond the fire-box, so that 
it can be spread out as wide as may be desired, and the frames 
are then abutted against the fire-box and attached to it with 
an expansion joint, so as to allow the boiler sufficient room for 
the movement which is due to expansion and contraction from 
heating and cooling. The frames which support the tank, and 
which rest on the truck, consist of flat plates strengthened 
with angle iron, and are bolted to the sides of the fire-box, 
This method of construction is admissible for an engine of so 
small a size, but it need not be resorted to for engines of a much 
larger size for the standard gauge. It will be seen, however, that 
it gives all the width of fire-box that is needed, an advantage 
which, it has been claimed, can only be realised on narrow-gauge 
roads by use of the double-truck engines. As regards the per- 
formance of these engines, the general manager of the line writes ; 
‘The new engines on the 24in. gauge area double success. They 
pass the curves on the Y, 127ft. radius, with ease. ba | make 
more steam than is wanted, and use but little coal. e have 
been burning hard coal the past week, and have made a speed of 
thirty-five miles per hour on our rough track. The side oscilla- 
tion is done away with entirely. e ran passenger trains four 
days last week with the greatest satisfaction, the cars riding 
smoothly and with perfect ease and no side oscillations, We have 
never had any hot boxes on any of the cars since running, or on 
the locomotives. Last week we ran a train seventy-two miles 
each day, at a cost of 13c. per mile. This includes all help, 
fuel, oil, and waste, using less than # ton of coal. The 
weight of train including engine was 234 tons, the weight of cars, 
11} tons, with seating capacity for 100 passengers, which number 
we carried on some trips. One of the cars was a combination 
baggage and express car. There is one grade of 158ft. per mile, 
two of 100ft. one-half mile each long, and numerous other grades 
of 40ft. to 90ft. 

As regards the rolling stock, it is carried on double four-wheeled 
bogies. The box and flat cars are 22ft. long over the body and 
6ft. 2in. wide, or more than three times the width of the gauge. 
The weight of the box car is 56001b., and the capacity 16,000 Ib, 
The flat cars weigh 4500, with the same capacity as the box-car, 
The excursion cars weigh 5500 Ib., and have seats for fifty-five 
passengers. ‘The road has one box-car, six flat cars, and two 
excursion cars, 





FAIRFIELD AssocraTion.—The sixth ordinary meeting of this 
association was held on Friday evening, Mr. James Stewart in 
the chair, when a paper on ‘‘Engine Governors” was read by 
Mr. James Bower. After referring to the common ball governor, 
as invented by Watt, and showing how it was unsuited for the 
marine engine, he gave a detailed description, by means of 
diagrams, of governors invented by Silver, Dunlop, Thomson, 
and others, and of a proposed arrangement of float at the stern 
of the vessel. In the course of the discussion that followed, the 
superiority of Dunlop’s and Silver’s governors was acknowledged. 
There was a large attendance. 

Tue NettTLe ExPertMEeNtTs.—In continuation of the experi- 
ments which took place at Portsmouth shortly before Christmas, 
with the view of ascertaining the power of resistance of steel 
and composite—steel and iron plates—two plates, manufactured 
by Messrs. John Brown and Co., the Atlas Works, Sheffield— 
Ellis’ patent—were on Tuesday morning subjected to the same 
test on board the Nettle. The plates were respectively 7ft. Yin. 
by 6ft. 8in. and 7ft. Gin. by 6ft. Gin., and Yin. in thickness. 
Three shots were fired at each plate from a 12-ton Yin. muzzle- 
loading rifle gun, at a distance of 30ft., the charges being 50 Ib. 
of battering pebble powder, and the projectiles chilled Palliser 
shots 250Ib. in weight. The three shots fired at the first plate 
each penetrated about 10in., and created more than a dozen deep 
fissures, some penetrating through the plate, besides superficial 
cracks. On the second plate being fired at the penetration of the 
first and second shots was about 9in.; the third shot proved most 
damaging, the left section of the plate being carried away, and 
falling with a crash on to the floor of the battery. The experi- 
ments were under the direction of Captain F. A. Herbert, of 
the Excellent, nnery ship at Portsmouth. Rear-Admiral 
Boys, Director of the Naval Ordnance, attended especially from 
London, and Mr. N. Barnaby, Chief of the Board of Construc- 
tion, arrived after the firing concluded, and made a minute 
inspection of the plates. 

Sream on Common Roaps.—A case of considerable interest 
to proprietors of road locomotives was heard before the Bearsted 
bench of magistratesonthe 4th inst. Henry Chapman and Robert 
Chapman, owners of an engine, were summoned at Harrietsham, 
on November 15th, for unlawfully using a locomotive engine 
impelled by steam, which was not constructed to consume its 
own smoke. Mr, R. Pratt, of Rochester, appeared for the defend- 
ants. J, C, Kelway proved seeing the engine on the highway, 
near the village of Harrietsham, emitting a quantity of black 
smoke. He spoke to the driver, who admitted that the engine 
was not constructed to consume its own smoke. Mr. Pratt, on 
behalf of the defendants, pointed out that there was not any 
engine constructed so as to consume its own smoke. He stated 
that since 1856 no less than twenty-five gold, thirty-two silver, 
and nine bronze medals had been offered for improvements in 
these engines, while a large amount of money had also been 
given for the same thing, and the agricultural associations had 
together given £23,813. He therefore asked their worships if 
they convicted, as he was afraid they must, to inflict the lowest 
penalty, and to consider the broad principles that bofe on the 
case, which he believed must have been done by other benches of 
magistrates, for if the matter was enforced it would result in the 
discontinuance of the use of the engines. He called Mr. Stephen 
Thomas Aveling, manager to Messrs. Aveling and Porter, engi- 
neers, of Rochester, who substantiated his statement with respect 
to the non-existence of locomotive engines that would consume 
their own smoke. His firm made about one engine every other 
day, and the Government were using engines identical to the one 
in question. ‘There were engines of the value of about two 
millions sterling in use in England. The Bench raised the 
question of the advisability of using Welsh coal or coke, but the 
witness expressed his opinion that if this was enforced it would 
be impossible to use the engines. The Bench ultimately 
fined defendants 1s. each and 5s. 6d., and stated that 
they were of opinion that the proper kind of fuel 
had not been employed. Alfred Chapman and Richard 
Nash were also fined in similar amounts for using an engine at 
the same time and place under precisely similar circumstances. 
For some time past the effect of traction engines on the roads has 
been under the consideration of the highway boards in Kent, and 
on Tuesday the Dartford Highway Board received a deputation 
of engine proprietors. Mr. Aveling, of the firm of Aveling and 
Porter, Rochester, expressed his opinion that the roads were more 
worn by the trucks which followed the engines than by the 
engines themselves. This was caused by the wheels not being of 
sufficient width, and the pressure being on the same line. He 
suggested that it should be remedied by making the wheels 
broader. In reply to the board, he said it walaie impossible 
to have the wheels with smooth surfaces, and stated his opinion 
that if his suggestion was carried out the board would not 
complain of the wear to the roads. Some ofa the proprietors 
promised to have the wheels of their engines ltered ; and after 
the chairman—Mr. Dunn—had said that the board only wished 
to protect the public, and if they could do it amicably they would 
be glad, the deputation adjourned. 


fei a ene. ces ela ms 


eaters tine 





Fes. 15. 1878. 


THE-ENGINEER. 


114 


ee 














‘S'0 ‘AVMTIVY 


GQuoOudada ANV 


CSL 2Gnd 908 uongd).tosap “og ) 


TIId GWHL WOd 





‘SUMANIDONGA ‘NOLSOM ‘SUHUNOM AALLOWONO'T AWTANIH AHL 


‘GADAVS LAAA-OML AAILONOOOT ANVIL 














Fes, 15, 1878. 


THE ENGINEER. 


115 








FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque, 

BERLIN.—AsHER and Co,, 5, Unter den Linden, 

VIENNA.—Messrs, GeRoLD and Co., Booksellers. 

LEIPSIC,—A, Twiermeyver, Bookseller, 

NEW YORK.—Tut Witimer and Rocers News Company, 
31, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications. 

R. J. J.—Letters for this correspondent await his instructions. 

Net.—A letter for this correspondent lies in our publishing department, 

Iron Barrows.—Thvree letters for J. F., Stalybridge, lie in our publishing 
departinent, 

ENAMELLING Inon.—A letter on this subject also lies in our publishing office. 

Zura (Roscrea).— The reply of J. S. has been sent to this correspondent, 

Patent Fuev.—The replies of G. EB. 8., Acorn, W. 0. and E., T. C., F. D., 
and J. C. B., have been forwarded. 

E. H.—Box’s “‘ Hydraulics,” published by Messrs. Spon, Charing Cross, 

Tube Weiis.—A, T.—See THe ENGINEER of 28rd and 30th November, 1877, 
and 21st Decembe?, 1877. 

F. B. (Westmoreland).— Messrs. Browning, philosophical instrument makers, 
Strand, willsupply what you want, 

. F. W.—You can obtain the work through any publisher of French 
scientific books, as, for example, Messrs. Hachette, Chandos-street. 

J. E. Z.—There are engineering classes held in the evening at King’s College 
which will no doubt answer your purpose. You can obtain full information 
by applying at the College. 

J. W. H.—A 10in, belt can be made to transmit 20-horse power from one 5ft. 
drum to another, running at 75 revolutions per minute, The belt would 
last longer if it were made wider, say 10in. . 

G. B, (Leith).—J/ you will refer to our report of the Sinithfleld Club Show, 
published in our impression for the 14th of December, 1877, you will sind a 
spark arrester described which will probably answer your purpose. 

- B.—You can use the Babbit metal for your crane bearings with con- 
Jidence. The shells should be of gun metal or strong brass, not of cast iron. 
Care must be taken to prevent the wetal from squeezing out by providing 
suitable fillets on the shells, and the bearings should be large. With proper 
workmanship you can secure the iost satisfactory results, 

A Reaper.—There are only two ways in which iren can be case-hardened. 
One is by putting it in a box containing charcoal, bones, leather, &c.; the 
other consists in heating the article to be hardened toa dull red heat and 
rubbing it over with powdered prussiate of potash, which, melting, flows 
over the surface, rendering it so hurd that it cannot be touched by a sile. The 
thickness of the hard skin thus made is, Yowever, extremely small. 

H. C.—Your sketch gives no idea of how the rails are to be fastened on. 
You forget that in such wrtters detai! —_everythi We believe that your 
scheme would completely ureak down in this respect For example, a rough 
surface would not be admissible under water. How could corrosion be dealt 
with? Ina word, there are dozens of difficulties in the matter which cannot be 
solved by rough sketches showing a principle which possesses no value unless 
it can be applied in practice. 

A. B. C.—The highest safe circumferential velocity for a cast iron fly-wheel is 
120/t. per second, giving for an 8ft, wheel 288 revolutions per minute, If 
the wheel be properly hooped a speed of 150ft. per second may be adopted, 
corresponding to 360 revolutions, but we do not like combinations of 
wrought and cast iron, For high velocities only wrought iron wheels should 
be used. We fancy you might obtain an old 8ft, locomotive driving wheel 
Jrom the Great Western Railway Company which would answer your 


purpose. 

J. I.—The problem is simple in the extreme. If you purchase a patent from 
an inventor without ascertaining for yourself, as you are of course 
competent to do, that the patent is valid in law, and without taking the 
usual covenants for title from the patentee, you cannot complain if you lose 
by your carelessness. If an inventor sells a patent he is not by such sale 
debarved, either legally or morally, from patenting a further invention. 
even if that invention should result in rendering the former useless. Such 
contingencies are in practice provided for by taking from the patentee a 
covenant to assign future improvements, Ifa man buy a patent without 
—— and without warranty, he has no one to blame but himself for the 
results, 

Erratum.—IJn our last impression, page 102, head line to cut, for 8. A. 
Kirby, engineer, read 8, A, Kirkby. 





STEATITE BURNERS. 
(To the Editor of The Engineer.) 
S1r,—Can any of your correspondents give me information relating to 
the manufacture of steatite heads for burners? A. D. 
Northampton, Feb. 7th. 





PRICE OF GAS ABROAD. 
(To the Editor of The Engineer.) 

Sir,—Can any of your foreign friends kindly tell me of the price of 
gas on the Continent, in the Colonies, in America, and Canada? 

Nottingham, Feb. 12th. ed F. E. H. 

FUR-CUTTING MACHINES, 
(To the Bditor of The Engineer.) 

Sir,—I should esteem it a great favour if any correspondent could tell 
me who makes hatter’s furriers’ machines for cutting rabbit and hare 
skins ? H. W. 

Blandford, Feb, 12th. 





HEATING BUILDINGS. 
(To the Editor of The Engineer.) 

Sir,—Would some of your readers kindly explain to me the action of 
the patent steam injector, now extensively used, I understand, for the 
go mills and other large buildings? ForriGN SUBSCRIBER. 

Enschede, Hollanc, 

CANADIAN AND RIGA TIMBER. 
(To the Editor of The Engineer.) 
Sir,—I should feel obliged to any correspondent kindly answering the 
following questions :—{1) What are the relative market values of best red 
jan pine and timber (best) in the market at present? 
(2) What are their relative qualities of durability in baulk in e 
situations, as in quays, wharves, &c.? (8) Assuming either class of 
timber to be used in such work, would shakes or longitudinal deep 
cracks, which are of frequent occurrence in the Riga timber, be a serious 
or any drawback to its tise in place of red pine in the situation described 
above? (4) Should creosoting be adopted in the case of either timber 





being , would it have the effect of preventing such cracks being an 
td at any time to the structure in the event of being used? 
(5) Would best red pine be preferable when creosoted to Riga similarly 


treated for the situation described, and, if so, in what way? Novice. 





SUBSCRIPTIONS. 

Tue Exaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... - £0 lds. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od, 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of Turk ENGINEER can be had, price 18s. each :-— 

8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Subscriptions for Thin Paper Copies will, until further notice, be 

received at the following rates. Subscribers paying in advance at the 
Sollowing rates will receive THe ENGINEER weekly and post-free. Sub- 
oi sa sent by Post-office order must be accompanied by letter of advice 
to von Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, . 

, Germany, Gibraltar, India, Tes " i alta, 
ew uth Wales, 


France oe | 

Natal, Netherlands, New Brunswick, Newfoundland, 

New Z , Portugal, Ro d, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South: 


umania, Swi 
ampton, £1 16s, 
Hemittance by Bill in London.—Austria, Bugnos Ayres, Ceylon, France, 


2. 


and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 

*4* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock on THURSDAY EVENING IN EACH WEEK. : 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of THe Enaineer, 163. Strand. 











MEETINGS NEXT WEEK. 
Tue InstiruTion or Civit Encingers.—Tuesday, Feb. 19th, at 8 p.m.: 
Discussion on ‘‘ Locomotive Boilers.’ 
CHEMICAL Sociery,—Thursday, Feb. 21st, at 8 p.m.: Lecture, ‘‘ Labo- 
yoy A # ot Or maraE on Board the Challenger,” by J. Y. Buchanan, 
‘.R.S.E. 
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KRUPP GUNS FOR RUSSIA. 

GREAT activity is understood to prevail at the present 
time in the ordnance department of Herr Krupp’s cele- 
brated factory at Essen. With commercial impartiality, 
the great German artillerist is supplying guns, pro- 
jectiles, and gunpowder to most of the leading Govern- 
ments of the world. Should the Eastern complication 
lead to a general war, the guns manufactured at Essen 
would figure largely on the field of battle ; so that, in 
respect to artillery, the fighting would very often amount 
to a case of Krupp versus Krupp. matter more 
especially interesting at the present crisis consists in the 
fact that, in addition to numerous heavy guns for coast 
batteries and the fleet, already supplied, Herr Krupp is 
now engaged in manufacturing for the Russian Govern- 
ment more than 1200 field guns. These are all steel 
breech-loaders, and are being supplied with great 
rapidity, despite the numerous orders from other 
quarters which are now pressing on the resources of the 

ssen factory. The field guns thus in course of manu- 
facture for the Czar are of two calibres. One is an 
8°7 centimetre gun—a calibre equal to 3°42in., and there- 
fore not characterised by any novelty asto size. But the 
other nature of gun is worthy of particular notice, its 
calibre being 10°7 centimetres, or 4°2in.—a very formidable 
size for a field-piece. The Russians have always been 
noted for the use of heavy field guns, and have equipped 
their cavalry with traces, for the purpose of ee 
against any unexpected difficulty in moving such 
ponderous pieces. But this new Krupp field gun, 
although of unusual calibre, does not appear to be 
heavier than the present 24-pounder of the Russian army. 
The existing gun weighs 12°2 cwt., and the new gun is 
very slightly in excess, if at all. Nominally, the latter, 
like its predecessor, is a 9-pounder, it being the custom 
on the Gontinent to designate guns according to the 
weight of a spherical projectile fitted to their bore, instead 
of referring to the weight of the elongated projectile 
actually fired. The length of the 10°7 centimetre gun 
is the same as that of the 8°7 centimetre gun, namely, 
6ft. llin. It is rifled with twenty-four parallel grooves, 
the length of the rifling being 5ft. 2in. The powder 
chamber is slightly under llin. in length, and its 
maximum diameter is 4°64in. The projectile is rotated 
by means of a copper band, or ring, which encircles the 
shot near the base. When the gun is fired, this ring, or 
band, cuts its way along the grooves as the projectile is 
driven forward, and the twist of the grooves rotates the 
shot, the copper ring also acting as a gas-check. Another 
copper ring encircling the shot towards the front, and of 
less diameter than that at the rear, rides on the top of the 
lands, and helps to keep the shot true to the axis of the 
gun. The powder charge is 4°4 lb. of large grain powder, 
and the weight of the loaded ghell is from 12°5 kilos. to 
12°6 kilos., or nearly 281b. The velocity of the projectile 
slightly exceeds 1300ft. per second at fifty yards from the 
muzzle of the gun. t a distance of 1640 yards, the 
velocity is 950ft. per second. 

The bursting charge of the shell is 1 lb. of powder. 
The shell consists of an outer wall inclosing a peculiar 
arrangement of cast iror rings, the projectile being what 
is termed a double-walled shell. Supposing the projec- 
tile to be standing upright on its base, its internal struc- 
ture may be described as consisting of a pile of these 
rings. ch ring is made double, being, in fact, two 
concentric rings, the outer one being cast round the 
inner one in the process of manufacture, after the latter 
has become cool. The inner ring is composed of several 
triangular pieces, something like the teeth of a cog wheel, 
or so many wedges, but only joined slightly at the base, 
with the apex of each triangle or wedge pointing out- 
wards. The outer ring consists of a similar set of 
triangular teeth or wedges, but pointing inwards, and 
fitting into the spaces between the wedges or teeth of 
the inner ring. e bursting charge lies along the axis 
of the shell, and when the explosion takes place the rings 
are resolved into a shower of shallow three-sided prisms, 
in addition to the other fragments of the rahealie As 
there are fourteen rings to each shell, and each ring, 
being double, breaks up into twenty pieces, there are 
thus 280 triangular pieces of cast iron, besides the 
fragments furnished by the head, base, and outer wall of 
the projectile. Possibly some such shells as these have 
been operating on the Turks during the recent fighting. 
It is not at all likely that any of the new guns have been 
available for the war; but some of the double-walled 
shells may have been in use. In the iron shower which 
these projectiles send forth, they exceed the 30-lb. shrapnel 
of the Russian 9-pounder guns, the latter containing 210 
bullets, as against the 280 pieces of which the aforesaid 
rings are composed. In the accounts from the seat of 





war, the terrible effect of the artillery of the Russian 





Guard has been specially mentioned, the shells being 
described as almost blowing the Turks out of the trenches. 

It will be observed that the velocity of the projectile 
fired by the 10°7 centimetre gun is moderate, the object 
being to transport a heavy shell to a sufficient distance. 
At the same time the velocity thus attained is much 
greater than that developed by the former 9-pounder of 
the Russian service, as recorded in the recently-published 
official “Treatise” on ordnance, by Major Owen, R.A., 
the assistant-superintendent of the Royal Gun Factories 
at Woolwich. Phe energy imparted to the projectile of 
the new gun amounts to 322 foot-tons, or a gain of 70 per 
cent. as compared with the common shell of the older 
weapon, the difference in the velocity alone causing a 
gain of 50 per cent., the remaining increase being due to 
the augmented weight of the projectile, the difference 
being that of nearly twenty-eight pounds against twenty- 
four. The calibre of the older gun is 3°96in. Another 
important element is accuracy of fire at long ranges, and 
in this respect a recent trial of the new gun has shown 
some very remarkable results. The possession of this 
effective piece of ordnance will add largely to the 
power of the Russian field artillery, and there can be no 
doubt there is need for some improvement in that di- 
rection. On the whole, the Turks have found little cause 
to fear the Russian guns during the recent engagements. 
though there has been some exception to the general 
rule, as already intimated. Many of the Russian guns 
are of bronze, and are ill-adapted for modern warfare. 
A rapid change is now coming over the field artillery of 
the Russian army, and it is needful that other Powers 
should be on the alert. Of the progress making in 
England, we gave some particulars last week. 


STEEL MARINE BOILERS. 


Ir will be seen from a report which we publish on 
another page, that Mr. W. Parker, chief engineer surveyor, 
and Mr. James Milton, engineer surveyor, to Lloyd’s, 
advise that society to permit in future the use of steel 
boilers, the shells and stays of which may be made 25 per 
cent., and the flat plates 12 per cent., smaller in scantling 
than would be admissible if similar boilers were made of 
iron. Lloyd's have already sanctioned the use of steel in 
ag eager and the adoption of the report of Messrs. 
Parker and Milton will constitute another step in advance. 
It will be seen, however, that steel is only to be used 
under certain stringent regulations as regards the tests 
to which the plates are to be subjected ; and it is not too 
much to say that it is only within a very recent period 
that it became possible to obtain steel with anything 
like certainty, and at a reasonable price, which would 
meet the demands thus made on it. A very elaborate 
inquiry has been conducted by Mr. Parker, and the 
result is that steel capable of standing a tensile strain of 
28tons to the inch, pa elongating 20 per cent. before frac- 
ture, can now be obtained ; and itis this really wonderful 
metal that steel boilers are to be made of. It is evident 
that nothing would have been gained by sanctioning 
the use of steel of a quality which could not be had ; 
and we feel certain that gentlemen so careful and com- 
petent as Mr. Parker and Mr. Milton would not have 
introduced the stipulations laid down in their report had 
they not been convinced by practical experience that a 
metal existed which would comply with them. This 
metal is now made by at least three great firms, and it 
is worth notice that it can be obtained at a reasonable 

rice—the quotations for boiler plates lin. thick ranging 
rom £15 to £21 per ton, with different makers. But 
even this excellent metal requires very careful handling, 
and on this point a few words may not be out of place 
here. Those who attempt to make a steel boiler as they 
have made iron boilers, will soon find out to their cost 
that steel is a very different metal indeed from iron. 

In the first place, holes in steel boiler seams should 
always be drilled. When steel plates are punched they 
lose from 26 to 33 per cent. of their strength. A paper 
was read by Mr. Sharp before the Institution of Naval 
Architects in 1868, in which the author gave as the result 
of his experience a loss of 33 per cent. Mr. Kirk, in 2 
paper read before the same body in 1877, gave similar 

ures 5 so that it will be seen that the improvements 

effected in the mode of manufacturing steel during nine 
years have left this point quite untouched. Mr. Webb, of 
Crewe, states that the loss of strength is but 26 per cent.; 
but Mr. Webb in punching steel uses a die-block with a 
hole much larger than the punch, and the holes produced 
are conical with the large side down. The investigations 
of Mr. Parker fully confirm the teachings of past expe- 
rience, and a material which is apparently almost as duc- 
tile and “kind” as lead, no doubt amin about one-third of 
its strength when punched. This is a curious fact well 
worth proper investigation. All sorts of other defects 
in steel appear to be curable, but this has hitherto 
remained unaffected by any change in the process of 
manufacture. It has been shown, however, that the 
plate may be restored after punching to nearly if not 
quite its full strength by annealing. The word is not 
happily used in this case, the plates not being annealed 
at all in the true sense of the term, but simply reheated. 
It is a mistake to assume that if they are not cooled 
down slowly after heating they must become brittle. 
The plate might be thrown into cold water when red-hot 
without injury, provided it could all be cooled down. at 
once. A prolonged process of cooling is required only 
because if the work is hastened some portions of the 
plate may be cooled more quickly than others, and the 
value of the so-called annealing process will be lost. 
It was hardly known until now that steel plates suffer 
almost as much from shearing as from punching, and 
that similar precautions must be taken to restore the 
strength of the material. It appears, however, that 
notwithstanding these drawbacks, if the advice given in 
the report be followed, especially as regards fianging 
plates, steel may be worked into boilers with the cer- 
tainty that a good result will be obtained. : 

As re the proportions to be given to the rivetted 
joints of stee] boilers, Messrs, Parker and Milton do not 
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speak positively. .We may say that experiments are still 
in progress to decide this point, and that for the present 
it is considered best that for each boiler to be constructed 
a direct experiment shall be carried out to ascertain the 
proper proportions. Enough is known, however, to show 
that the proportions used with iron will not do with 
steel. The metal is so soft that it cripples or puckers up 
behind the rivets, which cant in the plates. The holes 
become oval and the seams leak long before anything 
nearly approaching the bursting pressure is obtained. 
Excellent results have been got with.a double chain 
rivetted joint, the plates being +1in. thick, and the rivets 
iin. thick, pitched 4in. apart. This joint had a strength 
of 74 per cent. that of the plate. But we do not put 
these ed as the proportions which ought to be 
always adopted. No trials have been made, we believe, 
with oval rivets, the value of which might be worth 
testing. 

No doubt many of our readers will ask what .can be 
gained by substituting a material so peculiar, and requir- 
ing such careful manipulation, for iron. The reply is, 
that on the whole a steel boiler will cost less money than 
an iron boiler of the same power. It is very rarely that 
anything better than B B iron is used for the shells of 
marine boilers. This is good for from 18 to 21 tons per 
square inch, 19 tons may be taken as almost the average. 
If we substitute for it a metal which will bear 26 tons, a 
corresponding reduction can be made in weight, or an 
increase can be made in pressure. It must not be for- 
gotten that the consideration with which steel must be 
treated when being worked into a boiler is, after all, not 
costly. The re-heating plant is very simple ; and the opera- 
tion of flanging can be readily effected en masse, instead of 
afew inchesata time, if proper cast iron blocksare provided. 
The marine boiler makers of Great Britain might learn 
something concerning the flanging of steel from Messrs. 
Garrett, of Leiston, who have long used Piedbceuf’s 
machinery for this purpose, with great success. Once a 
steel boiler is made, the risk of injury to the plates 
appears to be over, and, so far as can be learned, some- 
thing is obtained which is stronger, lighter, and more 
durable than any iron boiler. The only thing to be feared 
is pitting and corrosion, and on this point it is impossible 
to say much with certainty, as the number of steel 
boilers which have been at work for any time at sea is 
extremely limited. We have reason to believe that the 
moment Lloyd’s sanction the use of steel boilers, a con- 
siderable number will be made. Many shipowners want 
to carry pressures of 120 Ib. in boilers 12ft. and 13ft. in 
diameter,and it is found that iron plates 1}in. thick cannot 
be made tight, or kept tight at the joints; that they are 
very expensive to work up, and that the quality of such 
plates is by no means all that could be desired. As pres- 
sures as great as 90 lb. are already carried at sea, if 
steel be substituted for iron, instead of reducing the 
scantlings 25 per cent., the pressure may be increased 
33 per cent., and 90 Ib. steam might thus become 120 Ib., 
or even a little more, for it is by no means impossible 
that the factor of safety in the steel boiler may yet be 
reduced below the six to one limit now insisted upon by 
Lloyd's rules. 


THE BOARD OF TRADE AND CONTINUOUS BRAKES. 

Tue Railway Department of the Board of Trade is 
never weary of urging on the railway companies of Great 
Britain the necessity for using continuous brakes. It is 
much to be regretted that certain companies appear to 
have obstinately determined that they will either adopt 
nothing of the kind until its use is forced upon them, or 
to retain in their service systems of so-called continuous 
brakes which have been proved over and over again to be 
untrustworthy. A correspondence which has recently 
taken place between’ the Board of Trade and the railway 
companies—just published—bears very instructively on 
this matter. It will be remembered that a correspon- 
dence took place last year between the Railway Com- 
panies’ Association and the Board on the subject of con- 
tinuous brakes, to which we have already referred at 
length. A second circular, issued on the 30th of August, 
1877, calls the attention of the companies to that corre- 
spondence, and states that the Board has been giving 
further attention to the subject, and from a careful exa- 
mination of the reports of its officers on the accidents 
which have occurred during the last few years, the Board 
has arrived at the conclusion “that three-fourths of these 
accidents might be avoided, or the results materially 
mitigated, if the passenger trains concerned had been 
fitted with continuous brakes.” The circular then goes on 
to point out how desirable it is that a uniform system of 
brake should be used, at least by all companies working 
over each other's lines. Thus “the London and North- 
Western, the Great Northern, and the Midland Companies 
all run through trains to Scotland, which are forwarded 
over the Caledonian, North-Eastern, North British, 
Glasgow and South-Western, and Highland railways. 
It is therefore obvious that the advantage to be derived 
from any continuous brake system in use on any of these 
lines will be diminished and neutralised, if at such 
stations as Carlisle, Glasgow, York, Edinburgh, Perth, 
and Inverness, the traffic is so arranged that carriages 
with one system of brakes are attached to trains contain- 
ing carriages fitted with a different system. The evil can 
only be avoided if those companies which interchange 
traffic with one another adopt one and the same general 
system.” The Board adds with regret that it fails to find 
any evidence of an intention on the part of the different 
companies to take any steps towards thisend. The 
circular is especially hard on the Clark and Webb 
brake, used on the London and North-Western 
Railway, and which “No other great company has 
ever tried.” After referring to the adoption of the 
Westinghouse and vacuum brakes by other com- 


panies, the circular goes on to say:—“ Under these 
circumstances the Board of Trade, whilst recognising the 
efforts which some of the companies are making in 
testing or adopting improved systems of brakes, cannot 
regar 


the state of things shown by these papers as 





: ——_— 
satisfactory, inasmuch as it indicates a diversity of 
opinion and action, and in some cases an absence of 
wrogress, which, if allowed to continue, will be most 
injurious to the character of the companies and to the 
interests of the public. There has apparently been no 
attempt on the part of the various companies to take the 
first step of agreeing upon what are the requirements 
which in their opinion are essential to a good continuous 
brake. In the opinion of the Board of Trade these 
conditions should be as follows:—(«@) The brakes to be 
efficient in stopping trains, instantaneous in their action, 
and capable of being applied without difficulty by engine- 
drivers or guards. (+) In case of poe to be 
instantaneously self-acting. (c) The brakes to be put on 
and taken off (with facility) on the engine and every 
vehicle of a train. (d¢) The brakes to be regularly used 
in daily working. (¢) The materials employed to be 
of a durable character, so as to be easily maintained 
and kept in order. The inquiries and experiments insti- 
tuted by the Royal Commission on Railway Accidents, 
and the recent researches into the causes of railway acci- 
dents during the last few years, appear to the Board of 
Trade to leave no doubt as to the importance of the above | 
conditions, and the experience which has been obtained | 
by the companies appears sufficient to enable them to 
come to some general and unanimous conclusion. There 
can therefore be no reason for further delay, and the 
Board of Trade feel it their duty again to urge upon 
the railway companies the necessity for arriving at an 
immediate decision and united action in the matter.” 








tinuous brake ever used te any extent on a great railway, 


We have already pointed out that no fewer than six 
accidents have recently occurred on the London and 
North-Western system, all which might probably have 
been avoided by the use of an efficient continuous 
brake. The first of these was a derailment which 
took place between Moore and Warrington on the 
15th of August. In this case the train ran more 
than half a mile, notwithstanding every effort of 
the driver to stop it, because the Clark and Webb 
brake would not act. The second was a collision which 
occurred on the 3rd of October at Eccles Junction. A 
fast train from Liverpool to Manchester ran into an 
engine and van, killing the driver and doing much injury, 
The train was fitted with the Clark and Webb brake, 
which could not be applied throughout by the driver, 
The third accident took place on the 29th of October at 
Ordsal-lane. The 7 p.m. passenger train, though fitted 
with the Clark and Webb brake, ran into a light engine. 
The train was only going at twenty miles an hour, and 
yet it ran 200 yards in spite of every effort made to stop 
it. The fourth accident was a collision which took place 
near Willesden, between a passenger train and a goods 
train. It was a serious accident, eight passengers and 
five of the company’s servants being injured. The pas- 
senger train was only moving at fifteen miles an hour, 
when the engine took a wrong pair of points and ran into 





The circular concludes with a request that particulars | 
of all experiments made with continuous brakes may 
be sent to the Board to be laid before Parliament. 

To this cireular ‘replies have been received from a few 
companies only ; we need not reproduce them in detail. 
The Brecon and Merthyr Railway Company have used | 
Fay’s system for many years with excellent results. | 
The Glasgow and South-Western Company use the | 
Westinghouse brake on their Midland trains; and in 
September, 1877, they had given orders that the 
vacuum _ brake should be tried on their Greenock 


line. The Highland Company have been using 
Newall’s brake since 1863, and are guite content 
with it. Mr. Knight, of the London and Brighton Rail- 


way, states that after making careful and exhaustive trials 
of the Westinghouse, Barker’s, and Edwards’ brakes 
on their line, he and Mr. Stroudley “have concluded 
that the Westinghouse brake is one of the most efficient, 
if not the most efficient, of any of the patent brakes 
which have yet come under our notice ;” and we may add 
here that the directors have recently given orders for 
the general adoption of this brake on their lines. The 
Manchester, Sheffield, and Lincolnshire Company have 
adopted the Smith’s vacuum brake, but they argue at the 
same time that continuous brakes are likely to become a 
source of danger, and in illustration of this, they call 
attention to an accident which occurred on the Cheshire 
lines system. The question raised here is important, and 
we shall consider the value of the argument in a moment. 
The North British Company have decided to adopt the 
Westinghouse brake, the Rhymney Company use 
Fay’s brake; the South-Eastern Company, after taking 
much credit to themselves for all that they have done 
to promote improvements in working railways, state that 
they have decided to adopt the vacuum brake. To the 
circular and the correspondence which we have just 
noticed, is added an appendix containing copies of the 
reports of the officers of the Board of Trade on all recent 
accidents which might have been avoided or mitigated 
by the use of continuous brakes, a copy of each report 
having been sent to the company concerned. There are 
in all ten of these reports, dealing with accidents which 
took place between August, 1877, and the first week in 
January, 1878. Of these ten accidents no fewer than 
six occurred on the London and North-Western Railway, 
by which twénty-nine persons were injured, one was killed, 
and much damage was done to rolling stock. 

The Manchester, Sheffield, and Lincolnshire Company 
hold, as we have said, that continuous brakes introduce 
anew source of danger, and they cite, in proof of this 
statement, a collision which occurred on the 2nd of 
January, at Stockport. In this case the 8.45 a.m, train 
from Liverpool to Hull ran into a goods van because the 
vacuum brake would not act, the cause of failure being 
that a pin came out and the steam could not be turned on 
to the ejector, and so no vacuum was made. We quite 
agree with the Manchester, Sheffield, and Lincolnshire 
aan y, that a brake liable to such a derangement may 
readily become a source of peril; but nothing can be 
more absurd than to draw the conclusion that because 
one system of brake failed in this way, all systems must 
be treacherous. The remedy lies in using brakes which 
will go on and stop the train if the apparatus becomes 
deranged, or will otherwise show that theyare out of order. 
The an in a word, should be so made that it will 
report its own delinquencies, and not leave them to be 
found out at the last moment. We have heard it argued 
that much inconvenience will result from the introduction 
of such a novel principle as this ; but in point of fact, it 
is not new in relation to railways. On the contrary, it is 
followed out on almost every railway in the kingdom. 
When, for example, the wire for working a distance signal 
breaks, the arm flies to danger. The result is, that a train 
may be stopped at the wrong time. A train fitted with 
a continuous brake should be unable to run a mile 
with the brake out of order, and that this result can be 
secured is perfectly well known to all who are acquainted 
with the working of the Westinghouse automatic brake, 
and one or two other inventions. If ithe Manchester, 
Sheffield, and Lincolnshire directors had but used their 
opportunities they could have cited instances which tend 
much more forcibly than the Stockport collision to prove 
that it is quite possible a bad brake may cause 
accidents. We allude to events on the London and 
North-Western Railway system, which tend strongly to 
show that the Clark and Webb brake is entirely untrust 


a train standing seventy-two yards from the points 
in a siding. In this case it seems that the brake 
did not act with sufficient promptitude. Had it 


been really efficient the train would not have run 
much more than one-third of the distance. The fifth 
accident took place at Duston, between Northampton and 
Blisworth, on the 7th of November; here again a 
yassenger train ran into a goods train. No continuous 
aks was in use. <A sixth accident, which occurred on 
the 9th of December, near Blaby, is very instructive. 
The engine of a mixed goods and passenger train broke 
away and the train followed and ran into it. In this case 
no accident would have occurred had the train been fitted 
with an automatic brake, which would have at once gone 
on the moment the engine broke away. 

It will be seen from these examples that a so-called 
continuous brake may prove a source of much danger. 
Sensible people will say, why use such a brake? The 
Board of Trade has spared no pains to induce 
the London and North-Western Company to abandon 
an arrangement which which seems invariably to fail 
when it is most wanted. In reply to an urgent 
letter on the subject, dated Ist of October, the 
Board of Trade received on the 19th of the same 
month a letter saying that “the directors were still 
sanguine that when all the appliances are com- 
pleted as they intend them to be, the system they have 


adopted will comply with the required conditions.’ The 
Board of Trade, however, has told the he 
very plainly that it is “unable to entertain much 


hope that the expectations of the directors will be 
realised,” and it has since specially called the atten- 
tion of the company to every accident bearing on the 
value of the Clark and Webb brake; but so far as the 
parliamentary paper before us goes, it seems that the 
company have taken no notice of these communications. 
Yet it may be taken for granted, we think, that a system 
which cannot be made to work by so competent an engi- 
neer as Mr, Webb, with all the resources of Crewe to aid 
him, can hardly be made to work at all, and should be 
abandoned forthwith. 





THE AUSTRALIAN MAILS, 

ADVERTISEMENTS recently . ye calling for tenders for a 
renewal of some of the local services for our Australian 
colonies, and the terms stipulated are reasonable But 
we find that some of the colonial papers are indulg- 
ing in a speculation as to what may be expécted when the 
present contract of the Peninsular and Oriental Company 
expires in 1880, which speculation is visionary in the 
extreme, and calculated to raise hopes which must be 
doomed to disappointment. A little calm consideration of 
the difficulties involved would preve this. Following the 
lead of the Australian yapers, we find the Indian and 
Ceylon journals echoing their delusive anticipations, and 
expressing themselves as confident that a fresh contract may 
eventually be made for a speed of sixteen knots throughout 
the entire journey. The writers of the articles that have 
appeared on this subject seem to think that the question of 
money only isinvolved ; that a subsidy sufficiently hi h would 
tempt shipowners to contract for the service at this great 
speed; and that ten days from England to Galle will suffice 
for the delivery of London letters at that port. Nothing is 
easier than for non-professional writers, whose belief in the 
‘almighty dollar” is unrestricted by any consideration of 
engineering possibilities, to discourse fluently on such a 
subject; and those who do so have not taken into account the 
fact that the performance of ocean-going steamers, great 
though their powers undoubtedly are, is limited by other con- 
siderations than the one of expenditure alone. But regardin 
this question, firstly, from that point of view only, and 
assuming that the colonies are prepared to pay even double 
the amount of the subsidy at present granted to the Penin- 
sular and Oriental Company, we have to consider the changed 
conditions which affect the freights now earned by these 
steamers. It must be borne in mind that the introduction of 
telegraphic communication with Australia and China has 
completely revolutionised the carrying trade, especially from 
the latter country. It is no longer possible for the mail steamers 
to secure full cargoes of silks and tea at rates as high as from 
£40 to £60 per ton. Other and slower steamers now compete 
successfully with them, at from £7 to £8 per ton, and no amount 
of subsidy likely to be granted by our colonies will probably 
compensate for a falling off in the freight value of cargo, 
which has already so markedly affected the dividends of the 
present contracting company. In the second place, could 
steamers suited to the service be constructed to carry coal 
sufficient for such a high rate of speed as sixteen knots an 
hour on such long distances as that between Galle and King 
George’s Sound, without sacrificing nearly the whole of their 
freight capacity? The writers of the articles referred to 
are ignorant of the fact that the consumption of coal in- 





worthy. In fact, it appears to be by far the worst con- 





creases as the cube of the speed; thus, if a steamer at 
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the present contract rate of nine knots burns 40 tons per diem, 
the speed now suggested would require nearly 230 tons. 
Assuming that at the present rate the consumption on the 
voyage is 560 tons, that for the relatively shortened passage 
at the speed suggested would require bunker space for 1840 
tons. Unless, therefore, during the next three years a revo- 
lution takes place in the construction of steam machinery, 
these figures will prove to the colonists the ditticulties which 
stand between them and the realisation of their hopes. 


CLEOPATRA’S NEEDLE. 

WE are happy to notice that the many advantages apper- 
taining to the St. James’s Park site for the Egyptian obelisk 
are securing the unqualified ig ye of most of those whose 
judgment in the matter may be considered to carry weight. 
The evident fitness of the site and its surroundings have so 
strongly enlisted the generally favourable support to the pro- 

sition, that the United Services, Army and Navy, have 
drawn up and addressed a memorial to the First Commissioner 
of Works, petitioning for the St. James’s Park site. Its 
obvious aptness, as compared with all others, will, it is ex- 
poets be fully conceded by Mr. Erasmus Wilson and Mr. 
John Dixon. Mr. Charles Barry, in writing recently to the 
Times, has renounced his former proposal to place the Needle 
in Portland-place, and supported by sound argument what he 
acknowledged to bethemostsuitable position yet proposed, The 
St. James’s Park site has also the advocacy of Major-General Sir 
James EF, Alexander, who has for so many years endeavoured 
to get the Needle brought to England. Since the site oppo- 
site the Houses of Parliament was definitely abandoned, the 
model has been removed, and is now re-erected at the Adelphi- 
steps, on the Thames Embankment, for the purpose of ascer- 
taining the effect of placing the monolith on that site. The 
model is situated immediately between the two large granite 
pedestals adjoining the river-side footpath, on which it is 
expected that statuary will ultimately be placed. The model 
placed in this position will not, however, afford the means of 
settling a point of much greater importance than that of mere 
appearance—namely, that of the stability or otherwise of the 
foundation which can be obtained on the proposed site. There 
are many reasons for thinking that not only is the spot a most 
unsafe one for the obelisk, but that the latter, with its weight 
of foundation masonry, would probably affect the Embank- 
ment and other structures to a serious and dangerous extent. 


THE REDUCED PROFITS IN THE IRON TRADE. 

From all the ironmaking districts we have complaints of 
the lowness of profits at the best, and in the great majority of 
instances of the total absence of all profit, nay, the unabated 
continuance of loss upon current trading. To what is this 
condition of things to be attributed? Prices have been much 
lower than they are now. They touched their lowest in 1843, 
when Welsh merchant iron sold at less than £4 per ton; and 
there are ironmasters still in business in Staffordshire who 
made and sold Staffordshire merchant iron at £4 10s. per ton 
at home, and at £4 17s. 6d. per ton delivered in Liverpool. 
Attention has just been called to these earlier prices by Mr. 
John W. Sparrow, ironmaster, of Wolverhampton, in some 
correspondence with Lord Aberdare. Mr. Sparrow says, 
‘‘There was distress then-amongst masters and workmen, but 
I venture to think hardly so much as there now is; and 
though iron is now higher in price than it was then, more 
money is now being lost in the business of producing it.” 
The restrictions placed upon the energies of our adult and 
juvenile population by the action of trades unions, “assisted,” 
says Mr. Sparrow, ‘‘ by Acts of Parliament, have raised the cost 
of making one ton of finished iron in this country no less than 25 
ver cent.” Throughout South Staffordshire the colliers have 
for some time past succeeded in working only forty-seven hours 
a week as full time. In South Wales the arrangements have 
adapted themselves to the hours fixed by the Mines Act for 
young persons, which are fifty-four per week. Yet both districts 
are losing heavily by iron making. Mr. Sparrow attributes 
much of the mischief to the restrictive causes he mentions. 
Lord Aberdare admits that they have a considerable influence 
in causing it, but points to others as having contributed largely 
to the dulness in the iron trade. His lordship disclaims 
responsibility for the fifty-four hours’ limitation under the 
Mines Act, and urges that the fifty-six hours which he himself 
proposed would have been a fair compromise. It is, perhaps, 
too late to remove certain expensive working restrictions— 
even if it were desirable, which is not certain—under that 
Act, and it may be hoped that colliers who are working the 
short hours which now prevail in South Staffordshire, and in 
some other districts, if they do not prevail in South Wales, 
will soon see that the arrangement is operating to their own as 
well as their masters’ hurt. But it is not too late, in connec- 
tion with current legislation and the Factories and Workshops 
Act, to do something by the compromise Lord Aberdare 
suggests to lessen a little of the pressure under which the 
British coal and iron trade is now suffering. We have twice 

vinted out that before iron can be made and sold at a profit 
it must be made for less money than it now costs. This means 
lower wages or longer hours. And the recent progress of 
events fully supports all that we have said. Bar iron may yet 
reach £5 a ton. 


THE PARIS HOTELS AND THE EXHIBITION. 

As many of our readers will visit Paris during the 
coming summer, it will interest them to know that about 
eighty of the proprietors of the principal hotels of that city have 
held a meeting, under the presidency of M. Harier, for the 

urpose of discussing their charges during the Exhibition, 
The president observed that one of the causes of the financial 
failure of the Vienna Exhibition was the high charges 
imposed upon visitors by the hotel keepers. He therefore 
advised his hearers to learn a lesson from this, adding that it 
was to their interest to make such reasonable charges as would 
permit visitors to go to Paris without fear of being “flayed ” 
—ecorchés, The meeting unanimously adopted the advice of 
the chairman, and resolved that the charges should be but 
very slightly increased. The proprietors of the hotels of 
Paris have thus made a good promise, and one which, if 
adhered to, will add very much to their total profits. The 
must not, however, think that foreigners will rely upon suc 
promises without subsequent inquiry. The masses of those 
who have some thought of visiting Paris during the Exhibition 
will wait until they have heard from their friends who 
are compelled to be there during the first weeks of the 
Exhibition, and who will be able to give them their actual 
experience as to hotel charges. A repetition of the Vienna 
charges will result in a repetition of the Vienna failure. 


A BRIGHT GLEAM FROM SHEFFIELD. 
A most remarkable and highly creditable step has, if we 
may believe a statement in the Manchester Guardian, recently 
been taken by the members of the Sheffield File Smiths’ Union, 





which numbers over three thousand. During recent years it 
has not been very often permitted us to record any very 
creditable actions of the men belonging to this class. It is, 
however, now stated that the Sheffield file smiths, recognising 
the severity of foreign competition, and the depression of trade, 
have voluntarily offered to submit to a reduction of 10 per cent. 
in their wages, on condition that when the state of trade 
warrants, they shall be at liberty to re-consider the position. 
The absurdly belicose actions of most of the trades’ unions in 
the Sheffield district have for some years accustomed the 
English public to fear that almost all honourable feelings 
had been destroyed in the members by their combinations, and 
by the short periods of extreme briskness of trade and high 
prices. We have never imagined, when reading of the doings of 
these men, that they were illustrative of the acts of the British 
workman generally, or that their objects and short-sighted policy 
were general ; it 1s, therefore, extremely gratifying to learn 
that the dictates of trade unionism have not yet been effective, 
even in Sheffield—one of its hot-beds—in depriving unionists of 
all the honourable feeling which we delight to believe is one 
of the brightest characteristics of the British workman. 








REVIEW. 


The Science and Art of the Manufacture of Portland Cement, 
with Observations on its Constructive Applications, By Henry 
Rem, C.E, London: Spon. 1877. 

CONCLUDING NOTICE. 
THERE are hundreds of our readers more or less interested 
in the properties and uses of Portland cement for the 
dozen or two who may be directly concerned in Portland 
cement making. The former class will not be disposed 
to expend too much time upon the conditions of manufac- 
ture, and both classes of ourreaders will, we think, be glad 
to have briefly put before them, in the way we have done, 
some of the salient points in the history, progress, and 
extension of the use of this valuable material, and so be 
saved the time and trouble of picking out the particulars 
without wading through the prolixities of this volume. 
We fully endorse the statements of Mr. Reid that a good 
knowledge of inorganic chemistry and its more closely 
allied branches of natural history and physics are in- 
dispensable to enable any man to efficiently direct the 
manufacture of Portland cement. An accurate analysis 
of the raw material must, he says, be had, and the limits 
outside this assumed good material must be assigned for 
the guidance of the manufacturer. If the latter were 
himself a good chemist, and competent to conduct the 
analytical steps necessary for determining the composi- 
tion of all conceivable cement-making minerals, he would 
be master of the situation himself; but our author says, 
“Such duties would necessarily require to be performed 
by one versed in chemical science, and obtainable from 
an outside source, for on public works or in engineers’ or 
architects’ offices such knowledge is at present rarely 
found, Until, therefore, chemical knowledge becomes 
one of the necessities of an engineer’s education, he must 
look elsewhere for that assistance which becomes every 
day more pressing and necessary.” Mr. Reid is here 
perfectly correct, as neither engineers nor architects as 

a rule in England know anything of the rudiments of 

chemistry, much less of analytical chemistry ; and the 

disjointed attempts as yet made to make chemistry part 
of elementary or even of college education will not re- 
move the miserable want of information which appertains 
to engineering students in England. A course of 
laboratory practice is indispensable to any analyst 
who wishes to make sure of his work under varying 
circumstances, but the analytical conditions necessaril 

involved in the manufacture of Portland, and, indeed, 
of any other cement into which lime and silica largely 
enter, are so simple that rules may be laid down some- 
what in the cookery book style, by which a small amount 
of chemical skill and manipulative dexterity may enable 
any moderately intelligent man to conduct his work 
with tolerable certainty, and yet without-running per- 
petually to a consulting Portland cement maker or to an 
analyst. Such brief works have been published in 

Germany and Belgium, a few of which have been trans- 

lated into English, and we might reasonably have expected 

to have found in this compilation a few pages devoted to 

a clear résumé of the principles and methods of chemical 

analysis as applicable to its subject. We have, however, 

looked in vain for this. Indeed we have looked in vain for 
any clear statement anywhere in the volume of the few 
chemical conditions which are indispensable to the produc- 
tion of all hydraulic cements at all analogous to Portland. 
All these cements are, in fact, ultimately double silicates 
of lime and alumina, omitting the oxide of iron and other 
less energetic or adventitious mixtures. Now the Alpha 
and Omega in the choice of a good calcareous mineral 
for cement making is that the largest possible proportion 
of the silica contained in it shall be in the hydrated and 
soluble state. In proportion as this is not so, no matter 
how impalpable may be the silicious dust or sand, it 
has little or no power of combination-with earthy bases. 
It is one of the earliest lessons learnt in the analytical 
laboratory that silex separated by acids in the soluble or 
gelatinous state from combinations with bases, if 
thoroughly dried in a platinum capsule at a heat even 
below that of redness, becomes insoluble, and, in fact, 
probably assumes the state of microscopic crystals of 
quartz. Now we have not been able to find any clear 
escuiption of these facts given in the volume. What 
are we to understand by the following passage, 
which professes to be a quotation from Smeaton’s 
instructions for roughly analysing limestones—instruc- 
tions very curious, pee if correctly quoted, in an 
antiquarian point of view, but utterly useless in our 
day? The limestone being dissolved in an acid ; “and 
if there be any residue of sand or gritty matter left 
behind—as will frequently be the case—this, collected 
by itself, will ascertain the quantity and species of 





fabulous matter that entered into the texture of the 


limestone.” In what sense some substantial entity 
extracted from a limestone is to be viewed as “fabulous,” 
it passes our power of guessing to decide; nor can we 
conjecture whether the fintider be our author's wholly, 





or whether it be a mistake in the print of the text from 
which he has quoted. In either case, in a work so 
characterised by omniscience as our author’s, the non- 
sense ought not to have been found in his pages. It is, 
however, more probable that the old word sabulous has 
misled our author in quoting from Smeaton’s book, or 
from some incorrect reference to it. 

Equally important is it that the reader should be 
saiablea to form a distinct idea of what properly con- 
stitutes a clay popularly so called. In England at least 
“pipe clay” 1s taken as the type of all clays, yet it is merely 
alumina more or less hydrated ; it is not a clay at all, and 
differs from a clayin the way thatthe German terms “thou” 
and “thouerde” differ from each other. The oxide of 
aluminium, pure or impure, is not a clay, but any com- 
pound of soluble silica and alumina combined with 
water is a true clay. Once heat this to redness, so as to 
drive off the water and render the silica more or less 
insoluble, and the clay loses its plasticity, and, except at 
very highly elevated temperatures, loses its power of 
combining with lime. We cannot pledge ourselves that 
in this bulky volume of 428 pages no passage may aliy- 
where be found out of which a microscopic reader might 
not perhaps pick out something that might infer these 
primary conditions, but we have not found any such 
clear statement as their importance demands ; indeed 
several of the passages in which the author ventilates his 
chemistry are of a nature not to exalt one’s idea of its 
extent oraccuracy. Whatare we to understand from the 
following passage, forexample: “Carbonate of limeisoneof 
the most abundant constituents of rocks, rendering it 
almost impossible to define with any degree of accuracy 
the limits of its all-pervading presence. It occurs but 
rarely in a state of purity, and is only represented in that 
condition by calespar and arragonite. In chemistry it is 
known as the metal calcium discovered by Sir Humphrey 
Davy.” To take another example of middle and 
positive scientific falsity from the domain of physics :-— 
“Perfect crystals expand on crystallisation, and im- 
perfect ones shrink ; that is to say, bodies in the mass 
when crystallising increase in bulk, and if imperfectly 
crystallised, shrink or contract. Indeed, in the case of 
some metals, as cast iron and certain alloys, such as type 
metal, much of their value is due to their capacity of ex- 
pansion when cooled.” What is a perfect and what an 
imperfect crystal? Mitscherlich, who has given us the 
laws of expansion of crystals by heat and of change of 
form under certain conditions by unequal expansion 
in orthogonal dimensions, has entirely lost sight of 
these novelties in crystallography. Mr. Reid must be 
wholly ignorant of the fact that within the last few 
years the long alleged expansion when crystallising of 
cast iron and some other metals, has been experimentally 
finally disproved, for which we refer him to the pro- 
ceedings of the Royal Society of London. The semblance 
of scientific omniscience on all sorts of subjects, which is 
found cropping up, often with a grotesque inaccuracy and 
irrelevancy in reference to the subject supposed to be in 
hand, would be amusing if it were not tormentingly 
mischievous. We cannot afford space to quote the whole 
of the pages 41 and 42, in which cosmological-phogrophal 
theories are propounded, which, so far as we can under- 
stand any part of them, have as little to do with making 
Portland cement as with cutting the “divining rod.” 
Here is the commencement of the passage :—“ Since the 
discovery of spectrum analysis and its application to the 
purposes of astronomical observation, observers have 
concluded that the earth was originally in a gaseous state, 
&e.” Now, the “ nebular hy ah, er ” was brought forth 
in all its completeness by the illustrious La Place in the past 
century, andaccepted by physicists almost universally more 
than half a century belore spectrum analysis was ever 
dreamt of, and this grand hobby for half-ignorant writers 
or the worst class of popular lecturers has nothing what- 
ever to do with those arguments from which the gaseous 
condition and high primordial temperature of all plane- 
tery bodies have with high probability been inferred. 
But suppose this long passage were all as rigidly correet 
in its cosmogony as if written by a Herschel or Tyndall, 
what on earth has it to do with Portland cement making, 
or what effect is its perusal likely to have upon an im- 
pertesy educated unscientifie reader except to puzzle 
nim, or perhaps to fill him full of a vague wonderment 
at the astounding revelations made to him by Mr. Reid? 
It will be sufficient to recite the titles of the first seven 
chapters, comprising more than 150 pages, to suggest 
the heterogeneous and frequently irrelevant character 
of this large slice of the book. Chap. (1) “ Historical 
and introductory. (2) Geological and mineralogical. 
(3) Artificial sources from which some cement mak- 
ing materials may be obtained. (4) Considerations 
which should influence the manufacturer in select- 
ing a site for the cement works. (5) Observations 
on the raw materials. (6) Estimation of the raw 
materials. (7) Treatment of the raw materials.” 

It would be a much more easy task to write anew the 
introductory portion to a systematic, theoretical, and prac- 
tical treatise on Portland Cement and its manufacture 
than to cull out of this portion of the volume the few 
pages which are really relevant and important to the 
subject. The work, as a production intended for 
instruction, might just as well have begun at Chap- 
ter VIII, “On the Manufacture of Portland Cement 
from Chalk and Clay ;” and even there the reader already 
somewhat acquainted with the subject, and habituated to 
ordinary reasoning and clear sequence of statement, will 
feel worried at finding theory and practice not only mixed 
together, but the latter stated first, or perhaps without 
any theory to explain it at all. Alt that need or 
can be said in the way of pertinent instruction as 
to the theory of Portland cement making may be 


comprised in about a score of pages of the size of 
those of this volume, and has been said, and well said in 
a still less space by the late Professor Miller, in the 
second volume of his “ Elements of Chemistry.” We do 
not affirm that a competent chemist, one already toler- 
ably well acquainted with the practical conditions of the 
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manufacture, may not, in perusing this bulky volume, 
gather here and there some serviceable hints, but they 
will be obtained with labour and difficulty, like the im- 
palpable morsels of gold culled out of the rubbish and 
mud of an auriferous stream ; whilst the student or 
imperfectly-read man will be bewildered in a maze of 
mixed ignorance and half knowledge, given with preten- 
tious gravity which at a future period he will find it 
necessary to unlearn. Here is a sample of Mr. Reid’s 
notions as to crystallography :— “It may here 

observed that mineralogists are not quite as to the 
accurate application of the term ‘crystalline.’ Our use 
of that term may only therefore be regarded as simply 
distinguishing the physical texture of the rocks, and not 
in their strict or mineralogical sense. Such a classifica- 
tion as the following will be observed, viz.: Perfect 
crystalline, as in calespar ; minute crystalline, as in the 
fine-grained marbles ; sub-crystalline, as in the oolite 
or powdery arid amorphous state of the chalk.” It 
is not true that there is not any me I amongst miner- 
alogical writers, unless we consider Mr. Reid as one of 
these, as to the use of the word crystalline. As to the 
remainder of the jumble, we have but tosay, that limestones 
are generally in masses whose crystalline form is that of 
calespar—rhomboidal—but carbonate of lime is dimor- 
phous, and may crystallise either in the rhomboidal form 
or in that of Aragonite in hexagonal prisms. The latter 
is the form in which the oolitic rocks always occur ; 
chalk properly so called, when not altered and indurated 
by woo asus or pyromorphic action, is never crystal- 
lised at all. ; 

In Chapter X., and also in Chapters XII. and XIV., 
will be found some remarks on different parts of the 
cement-making process, as conducted by one or other of 
the two distinct methods by which the result may be 
obtained, viz., by the wet or by the dry process, which 
we are glad to be enabled to point to favourably as 
amongst the most pertinent and valuable portions in the 
volume. We cannot say it is with surprise, hong 
certainly with disappointment, that amongst the remark 
in Chapter XVI, which treats of the burning in the 
kiln of the slurry or combined clay and lime mud, no 
notice occurs here (or anywhere in the volume, we 
believe) of the remarkable fact so important to all con- 
cerned in lime burning under whatever conditions, and 
which was first published, we believe, by Berthe—that the 
carbonic acid is much more copiously evolved, and at a 
lower temperature if steam be dise at the same 
time, and in contact with the calcareous mineral—hence 
wet limestone burns to lime more readily, and at a lower 
temperature, than dry, and this whatever be the nature 
of the kiln or of the limestone itself. In Chapter 
XVIIL. very copious information is given as to the nature 
and construction of the instruments or little machines 
employed by the Board of Public Works and by the 
Liverpool Corporation and others, for testing the 
resistances to tensile and compressive and transverse 
strains of Portland cement after it has become set. 
Much more is said, indeed, upon this head than we think 
the subject is worth, for the testing of the mechanical 
resistances of more or less set or indurated Portland 
cement is an excessively simple, and at the best must 
always remain a somewhat rough, test of goodness. The 
determination of tensile resistance upon a material of so 
little extensibility must be always liable to more or 
less of the errors due to the experimental difficulties 
which even in the hands of Fairbairn and Tait have 
vitiated attempts to determine with any consistency and 
accuracy the tensile resistance of glass. With some little 
experience on the subject, we believe that the simple de- 
termination of the transverse breaking strain of a bar of 
given dimensions and rectangular sections, the load being 
applied at mid-length, affords a more certain and ready 
test for the practical goodness of Portland cement than 
any direct tensile strain that can be a van and regis- 
tered by instruments, however apparently refined. At 
page 290 the tests which have been agreed to by the 
German cement makers in meeting at Berlin are recited, 
and will prove perhaps new to some of our British manu- 
facturers. The strong love of freedom of action and un- 
trammelled competition which are characteristic of our own 
country will, we think, retard if not prevent the intro- 
duction of these German rules which in themselves are 
not injudicious. There are also some good remarks at 
p. 304 on the circumstances which vary the specific gravity 
of Portland cement, and account for the small limits 
in which that is found to vary. Some excellent cau- 
tionary remarks are made, in which good reason is 
shown why the cement maker should never agree to be 
bound in contract by any tests applied to concrete 
or any other compound mixture with his cement, which 
should, for reasons which are obvious enough when 
reflected upon, be tested per se and unmixed with any- 
thing but water. 

The volume is illustrated by several woodcuts; a 
good many of these, however, are rather for ornament 
than for any valuable information which they con- 
vey. There are many engravings, for example, and 
much space occupied in expatiating upon Blake's and 
other stone-crushing machines, the best of which the 
manufacturer is sure to find out by inquiring into trade 
results far better than by any dielectic book information. 
A good many of the woodcuts of settling backs and what- 
not, have little or no instruction in them, being much in 
the style of the popular sketches of the Jllustrated News. 
Anything of value in this work really ends with 
Chapter XIX. The three succeeding chapters are, we 
cannot avoid saying, perhaps the most open to 
criticism in the volume, being in reality devoted to an 
attempt—under the misleading title of the “Uses to 
which Portland Cement may be Applied”—to rehabilitate 
exploded og processes or applications in the promo- 
tion of which it is probable that the author, as a con- 
i has at a past period 
These t last chapters, com- 
We have already said that for 
that is really valuable or instructive in this 


sulting Portland cement engineer, 
been concerned. "ine 

prise seventy pages. 
anything 





volume it might have commenced at p. 162. The inter- 
val between abs limits consists of 188 pages out of the 
actual total of 428 pages. We are fully warranted in 
affirming that if Mr. Reid’s work had been limited to 
half its number of pages it would have been much more 
valuable, and though with much less pretension, would 
have been infinitely more creditable to the author. 








PRIVATE BILLS.—SESSION 1878. 

Tue following list refers to those of the postponed bills 
given in the general list published last week, and shows their 
present position with reference to standing orders. The 
abbreviations are the same as those of last week. Those of 
bills given in the general list as postponed to dates beyond 
the 14th inst., are not included in the list below. 
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-» P.P. Feb, 21 


1/King’s Cross and City Tramway |P. Burrowes Sharkey 
- «+/P.P. Feb. 18 


16/Teign Valley Railway .. ../Toogoodand Ball. 
39 Dublin and Northwall Tram-' 
| ways . -. .. «John Sandes 


3 plot ag Na -» P.P. Feb. 15 
83: Dublin Tramways .. Sherwood and Co, N.C. 


104| Bradford Tramways... ..  .. Sherwood and Co, -. No appear- 
106|Manchester Suburban Tram- ance, 

| ways... .. .. .. .. .. Sherwood and Co, .. 18.0.0, 
130|Dartmoor and Exeter Water .. Toogood and Ball -. No appear- 
131\Charnwood Forest Railway ance. 

| (Deviations, &c.) .. ..  .. William Bell -» ADS. 
150)Clarbeston Road and White- | 

| sand Bay Railway .. .. William Bell +. «No appear- 


158|Metropolitan and 
Circus Railway. 

169Swansea Improvements 
Tramways.. .. .. .. ..DysonandCo. . 

170'Drumcondra_ Clonliffe and 

| Glasnevin Township .. Cruse and Clay .. 

175\Letterkenny Railway .. Dyson and Co, 

178 Blackburn, Accrington, and 

-. Tahourdins & Hargreaves P.P. Mar. 8 

.. Tahourdins & Hargreaves! __,, 


ance. 
.. No appear- 
| ance, 


| P.P. Feb. 15 


Regent 
.. .«. Sherwood and Co. 
and 


.-18.0.C, 
-. |P.P. Feb. 26 


Over Darwen Tramways 
179\Derby Street Tramways .. 


185|Aberdeen District Tramways.. Martin and Leslie .. ..'P.P. Feb. 22 
193/South London (Spring) Water Wilkins, Blyth, and Co. .. P.P. Feb. 21 
196/Govan Burgh .. .. .. .. Grahames and Wardlaw ..8.0.C. 
209/Glasgow CorporationTramways Simson, Wakeford, and 

| Simson ce ce on ee, 
213/Abernant Branch Railway and 

Tramways... .. .. .. ..K. H. Gough .. «/P.P. Feb. 15 

225|Navan and Kingscourt Railway P. Burrowes Sharkey — .. 8.0.C. 


240/Waterford, Dungarvan, and 

Lismore Railway (Extension 

and Waterford City Tramway) Muggeridge and Badham P.P. Feb. 15 
253\Serle-street and Cook’s-court 


Improvement .. .. .. ..Grahames and Wardlaw ..8.0.C. 
264/Waterford and Central Ireland 
| Railway .. .. .. .. ..P.BurrowesSharkey.. .. 8.0.C, 
272'Galway and Salthill Tramways Cruse and Clay .. .. P.P. Feb. 22 
275 Charnwood Forest Railway 
| (Abandonment) .. William Bell .. 8.0.C, 





Of those Bills which are still postponed, the fact of compli- 
ance or otherwise with standing orders, will be given in future 
impressions. 








LIGHTING RAILWAY CARRIAGES. 

Ir is a necessity that the chiefs of railway departments 
should be very careful in ascertaining the real merits of any 
invention before recommending its adoption by the company 
by whom they are paid to exercise their judgment in securing 
for them that which it is desirable should be employed on their 
railways, either because of the profit it may secure for the 
company, or the safety and convenience obtained for the 
public. 

To arrive at a correct decision in such matters generally 
requires extended trial, asis proved by the fact of the failure 
of a very large portion of all the inventions which are brought 
out. On our chief lines the adoption of any novelty con- 
nected with the rolling stock involves, owing to the number 
of vehicles, the expenditure of large sums, and more or less 
considerable alteration in the stock or mode of working. It is, 
therefore, not without reason that our locomotive or carriage 
superintendents and other railway chiefs have become very 
chary of adopting new inventions, and have thus earned the 
reputation for severe conservatism. This of course sometimes 
acts disadvantageously for the public or the railway companies, 
as a poor inventor may s a good invention, though he is 
unable to secure its adoption for want of the means which 
would enable him to prove the thing useful, and to wait. But 
it is seldom that the companies lose anything in this way, 
though they may have in the case of continuous brakes. 
Even here, however, gen-nyes action would have resulted 
in the impossibility of some companies’ adopting a really 
efficient brake because its stock had been completely fitted up 
with a brake before the extended experience which now 
enables them to judge of what is most efficient had been 
obtained. 

In Tue Enereer of the 26th July, 1874, was described and 
illustrated a system of lighting railway catriages by means 
of oil gas made under Pintsch’s patent. We then favourably 
noti the invention, and now after the lapse of over three 
years, during two of which it has been in operation in this 
country, the system is gaining that favour which has for some 
time been bestowed upon it by many continental companies. 
The gas is made from refuse oil of all kinds, and from the 
cheapest oily. materials that can be obtained in large 

uantities. This is distilled in small retorts, and puri- 
thed by the ordinary apparatus and methods, and is 
then compressed to a pressure of about 9 to 10 atmo- 
spheres, and stored in strong cylindrical holders, of 
the form of externally-fired boilers, and thence passed as 
required into two small cylindrical vessels under and of a 
length equal to the width of the carriages. From thence it 
passes through a reducing valve on its way to the burners, 
which are of an ordinary kind. When the gas was first 
brought before the public, it was feared that under compres- 
sion it would deposit its carbon, but no trouble is experienced 
in this respect. The light is much superior in brilliancy and 
power to that from coal gas, does not affect the eyes, and is 
perfectly steady on rough roads or in violent storms. The 
system is adopted by many of the leading railways on the 
Continent ; and during the five years since the publication of 
the invention thirty-one oil-gasworks . have mn erected 
abroad and two in England, one of these being on the St. 
John’s-wood Metropolitan line, and one recently completed at 
Stratford by the Great Eastern Railway Company of sufficient 
capacity to supply 1500 carriages. the former of these 
lines it has been in use for about two years—eighteen carri 
are fitted with it—and with most satisfactory results, e 
Great Eastern Company have had a number of carriages fitted 
with it for about nine months, and are gradually fitting over 








two hundred. The cost of the light is said to be about one. 
eighth of a penny per hour per burner, and the whole of the 
labour of lamp cleaning and trimming is saved. A great 
saving is also said to be effected in lamp-glasses, as the 
constant removal of the oil lamps involves the breakage of a 
great many pnt The cost per hour with the most 
economical oil lamps is not much less than jd., and this even 
does not include the loss by waste in various ways, nor does 
the above difference in cost per burner show the gain in 
favour of gas, as a smaller number of burners is sufficient to 
obtain thesamelight. OntheGerman lines the costof lighting by 
candles has been given as 3°] pfennige per burner per hour, 
and of lighting by gas at 2°2 pfennige, while the cost by oil is 
5°75 Orage j8 showing that the gas costs about 25 per cent. 
less than the oil. 

The gas does not deteriorate by keeping, and has been found, 
it is stated, to burn well six months after its manufacture. 
The reservoirs attached to each carriage hold sufficient gas to 
burn about thirty-six hours, so that on ordinary lines these 
need only be filled once in about four or tive days, while on 
the metropolitan lines once filling in two days is sufficient 
instead of filling every alternate journey as is now necessary. 
Herr Graeff, of the Eastern State Railway of Prussia, states 
that Pintsch’s system is now in use in 500 of their carriages, 
principally of the main line, and they find that though mineral 
oil is recommended for making the gas, that they can use the 
waste fatty matter from the axle-boxes. With reference to 


| safety, he says that in a case of derailment, when several 
| carriages were damaged and the at 6a broken, nothing 


| dangerous happened, as the gas escapec 





in a few seconds, 
The apparatus and fittings are very simple, and from recent 
and previous inspection of the system and its working we 
believe that it affords the railway companies the means 
of providing their passengers with a brighter and better light 
at a considerable gain to themselves. It will be remembered 
that the gold medal of the Society of Arts was awarded to Mr, 
Pintsch for the best system of lighting railway carriages, some 
months ago. 








H.M.S. IRIS. 


THE steel despatch vessel Iris, whose engines we illustrated in 
our last impression, failed on her six hours’ trial to attain the 
calculated speed of 174 knots, and a second series of trials has 
just been carried out to ascertain wherein the defect lies. We 
may say at the outset that no blame attaches to the engines, which 
have much exceeded the results stipulated for as regards power. 
The Iris is a twin screw ship of remarkably sharp entrance and 
run, and was specially. designed and engined to become the 
swiftest ship afloat. Everything was subordinated to speed, and 
it was confidently expected that 174 knots would be realised at 
the trial. At the six hours’ trial the power develo by the 
engines was in excess of the contract, and yet the speed of the ship 
fell short of Mr. Barnaby’s anticipations by a knot. This was a 
great disappointment for all parties, the more especially as the 
Mercury, a sister ship, has been constructed at Pembroke on 
exactly the same lines; and in order to show how deep the 
disappointment is, it is only necessary to state that the Incon- 
stant, an unarmoured frigate of 5782 tons displacement, and with 
exactly the same engine power as the Iris, made sixteen and 
a-half knots on the measured mile. In other words, the Incon- 
stant, which has 1°272 horse-power to every ton of dis- 
placement, slightly surpassed the performances of the Iris, 
which has the enormous engine power of 1°873 horses to 
every ton of displacement. The recent experiments have been 
made with a view of determining the various resistances the ship 
encounters in her passage through the water, the power developed 
by the engines at different rates of speed, the actual work per- 
formed by the screws in similar varying circumstances, and the 
useful work done by the engines or the power exerted by the engines 
minus the power wasted in friction. In short, various expe- 
dients were resorted to for the purpose of ascertaining how the 
power which ought to have propelled the ship at 174 knots was 
wasted. During the trials the ship was in charge of Capt. T. 
Jones, the experiments being under the control of Mr. Iceley, of 
the Steam Reserve. Mr. James Wright, Engineer-in-Chief of 
the Admiralty, and Mr. Warrener, of the contractors’ firm, were 
also present; while the observations with reference to wave 
resistances were made by Mr. W. Froude, jun., and Mr. Brunel. 
The engines and boilers worked in an exceedingly satisfactory 
manner. The steam blast was not used throughout the series of 
trials, and it was found that the total horse-power developed 
during the full speed runs was upward of 400 horses beyond the 
results obtained at the contractors’ trial. The increase of speed, 
however, was scarcely appreciable. It may be stated that the 
propellers of the Irisare four-bladed common screws with increasing 
pitch, and that their diameter is 18ft. 64in., mean pitch, 18ft. 2in., 
greatest length 2ft. 34in. With 42°84 Ib. in the high-pressure, and 
12°76 lb. in the low-pressure cylinder, 91°04 siveielinan and 
7478°5 horses—the contract was oe 7000 horses—a speed of 16°577 
knots was realised. With 35°38 lb. high pressure, and 9°156 Ib. low 
pressure, 82°14 revolutions, and 520-4 horses, the speed was 
15123 knots. With 21°18]b. high pressure and 5°91 Ib. low 
pressure, 65 revolutions, and 2561 horses, the speed was 12 knots, 
The engines were then driven as slowly as possible, the 
pressure being 4°8 high, and 1°07 low, revolutions 13°6 and 
18, and horse-power 133°93, the result being just sufficient 
to give the ship steerage way. With 9°0 lb. high and 2°82 lb. 
low, 43 revolutions, and 768°29 horses, a speed of 8 knots 
was obtained. ‘The engines were afterwards worked with 
pressure only slightly above that of the atmosphere. With 
5°15 lb. in the high-pressure cylinders and 1°22]b. in the low- 
pressure cylinders, and 24 revolutions, 215°14 horses were indi- 
cated; and with 4 1b. in the high and 0°87 lb. in the low-pressure 
cylinder, and 17 revolutions, the power was 115°45 horses. Friction 
diagrams were taken at the various speeds by Mr. Froude and 
assistants, from which curves of resistance were set off. hen 
the ship was moored alongside the jetty at the conclusion of the 
runs, the engines were disconnected from the propelling shafts and 
worked separately, friction diagrams being again taken for the 
purpose of learning the power required to move the engines them- 
selves. Acting on the compound principle, it was found that with 
90°5 revolutions, and pressures of 2°4 Ib. and 0°751b., the starboard 
indicated 213°312 horses, and that with 87°5 revolutions and pres- 
sure of 2°05Ib. and 0°82 lb., the port engine indicated 201°37 
horses. The engines were also worked at slow speeds as 
simple engines, that is, the low-pressure exhaust was cut off 
and the whole of the cylinders were worked direct from the 
boilers, We give the data in two instances :—Starboard 
engine, vacuum 532, revolutions 90°5, mean pressures 0°85 Ib., and 
0°7 lb., indicated horse-power 138°70. Vacuum 29, revolutions 32, 
mean pressures 0°60 1b. and 0°3lb., indicated horse-power 24°63. 
The results from the port engine were substantially the same. On 
the whole, it was thought that the loss by friction was not more 
than 6 per cent., which is quite insufficient to explain the com- 
paratively indifferent performances of the ship. te must, how- 
ever, be stated that as the disconnection was close to the engines, 
the power which is required to turn the shaft, a from the 
thrust of the screws, could not be determined. Indeed, there are 
grounds for thinking that the loss of useful power results from 
the great friction of the shafting, the 106ft. of exposed tubing 
which the ship has to drag through the water, and the obstruc- 
tion produced by the screws themselves. It is now proposed to 
take away two of the blades from each propeller in order to see 
whether the additional useful power exerted by the engine may 
not give better results as regards speed, ’ 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible on the opinions of our 
correspondents. 





CLEOPATRA’S NEEDLE 

S1r,—Now that public attention is so much engrossed by the 
discussion on the suitability of a site whereon to place our 
Cleopatra’s Needle, as after its varied adventures since quittin 
the brink of old'Nile*it has had the good fortune to be moor 
in its secure iron tube in the Thames Embankment, your readers 
may be interested in a short account of the raising of the Luxor 
obelisk in Paris, This description is ext from an article 
read by Mr. George Godwin, jun., at a meeting of the Institute 
of British Architects in 1836, and published in the ‘ Architec- 
tural Magazine” for 1837:—The permission to remove the 
obelisk from Luxor was obtained by the French Government 
from the Viceroy in 1831; the task of removal was entrusted to 

. Lebas, a naval engineer. A vessel called the Luxor was 
constructed at Toulon which, with necessary apparatus and 
stores, reached its intended destination up the Nile. The soil 
having accumulated around the base of the obelisk, this was first 
cleared away, and an inclined plane was then formed from the 
monolith to the vessel on the river, to do which it was necessary 
to cut through two vast heaps of rubbish, and to destroy part of 
a village. All this, however, by the labour of eight hundred 
men for three months, was accomplished. M. Lebas then strongly 
cased the mass with planks banded together, in order to protect 
the arris from injury, and everything being thus prepared the 
engineer proceeded to lower the object. This was conducted 
down the inclined plane, and the head of the vessel having been 
removed, it p without interruption into it, and the vessel 
was again made perfect. The obelisk was embarked, but the 
difficulties of the enterprise had not ceased, for to guide a mass 
so cumbrous through the stormy sea of the Mediterranean, it 
may readily be believed, was a task of no ordinary risk. This, 
however, was accomplished, and, after touching at Gibraltar, the 
same vessel which brought the obelisk down the river Nile 
ascended the river Seine, and this splendid trophy both of 





RAISING THE LUXOR OBELISK. 


ancient and modern intelligence was safely deposited near the 
Pont de la Concorde, December 23rd, 1833. ere it remained 
until 1836, awaiting the arrival of a granite pedestal from the 
coast of Brittany. This pedestal was erected, consisting of five 
blocks of gigantic dimensions, cut and polished to appear but as 
one stone. One of the blocks, namely, that forming the die of 
the pedestal, is about 16ft. long an 10ft. square. M. Lebas 
then constructed an inclined plane, commencing some little distance 
from theriver and terminating at the top of the pedestal in the Place 
de la Concorde, of pieces of unhewn stone and mortar, on which 
planks firmly bedded on sleepers were laid, to form a railway on 
which the obelisk might ware. A sort of car was then made, of 
such a form that when placed upon the inclined plane its upper 
surface was horizontal; and the monolith having been put upon 
this, a steam engine of 40-horse power, erected for the purpose, 
was connected with it, and put in motion in order to drag it up 
the plane. From some mi g t—not on the part of 
M. Lebas, who from the first was opposed to the use of the 
engine—this portion of the process failed, for it was seen on first 
yutting it in action that the car would have been pulled from 
neath the obelisk, notwithstanding its great weight ; and, in 
fact, this did take place to a certain degree. The steam engine 
was, therefore, abandoned, and 300 artillerymen having been 
placed under the control of M. Lebas, he attached the obelisk to 
ropes connected with five capstans, and by the sound of trumpets 
it was raised nearly to its intended situation, without any ap 
rent effort on the part of the men. The railway during this 
operation was plentifully supplied with hot to lessen the 
friction, but it was the opinion of one who witnessed the under- 
taking that little advantage was gained by so doing. Although 
raised nearly to its situation, it was found lepanetiote to place it 
exactly in the proper position by means of the capstans. By the 
last turn of the levers it had been brought to within so trifling a 
distance of the required spot that any additional movement on 
the part of the capstans would have thrown it beyond the line, 
in which case the success of the operation would have been 
rendered extremely doubtful. Here, then, was a great difficulty 
at the moment almost of success; and for some little time 
M. Lebas himself seemed in perplexity. He, however, who had 
lowered it safely in Egypt under the greatest disadvantages, who 
had brought it across the sea and placed it so nearly at its desti- 
nation, was not found wanting at the critical moment. He 
applied the battering-ram, and one fortunate and well-directed 





blow drove the enormous mass <—-—y, to the required line. It 
now only needed, then, to be rai eer tm and an 
examination of the diagram will, perhaps, sufficiently explain 


the means he made use of for this purpose. 

It was about half-past eleven in the morning when the first 
signal was given and the capstan put in motion, and in less than 
ten minutes the end of the obelisk had described an arc of 10ft. 
At this moment a — crash was heard, and the operations were 
immediately suspended. As ay be easily imagined, the feeli: 
of anxiety and excitement which pervaded the breast of all the 
immense multitude assembled became intense in the extreme ; 
but after the expiration of an hour, during which time additional 
precautions were taken, the capstans were again put in motion, 
and without the least oscillation the immense mass was gradually 
raised into its present situation, where, as a French architect 
writes, it will Lag ay | remain until some terrific convulsion of 
our globe occurs to displace it. The time really occupied in 
raising it from the horizontal ition was two hours and a-half. 
Beneath the obelisk was p! a bon made of cedar, containing 
the current coins of the realm in gold and silver, as well as two 
medals, displaying the head of the king, and this inscription :— 
‘*In the reign of Louis Philippe I., King of the French, M. 


Gasparin being the Minister of the Interior, the obelisk from 
Luxor was placed upon its estal, the 25th of October, 1836, 
under the direction of M. Lebas, naval engineer.” 

The height of the obelisk is about 76ft.; the greatest width 
at the base, for it is not square, is 8ft.; and the weight is calcu- 
lated at 250,000 kilos.—about 250 tons, or perhaps hardly so 
much, for the calculations differ, Like all the other Egyptian 
obelisks, it is four-sided, tapering gradually and almost imper- 
ceptibly upwards, until within a little distance of the top, when 
it suddenly terminates in a small pyramid. The faces of this 
obelisk are not perfectly flat, but display a slight convexity, 
executed in such a way as to show design. To preserve the sur- 
face of the obelisk from the injurious effects of the atmosphere, 
it was covered with a concentrated solution of caoutchouc; the 
quantity used was 84 quarts. 

Thus, from the silent ruins of the greatest city of the ancient 
world, where for 3300 years it had stood, a lasting record of the 
triumphs and glories of Sesostris, and his predecessor, Rameses 
the Second, was raised in the gayest and brightest of the cities of 
the modern world, in the presence of the king and multitudes of 
his acclaiming subjects, a t, since the fashioning of 
which, nearly all the events which history records have occurred. 
Time, indeed, has worked greater changes on the face of the ever- 
lasting hills themselves, than on its handworked surface of 
sculptured granite. The stone remains in evidence of the skill 
and labour of the unknown men who cut and shaped the mighty 
block from the rock quarries of Syene, of the nameless engineers 
who raised it and its fellow in front of the magnificent temple 
now in shapeless ruin, one of the ornaments of that marvellous 

from each of whose hundred gates 200 chariots and 10,000 





city, 
| fighting men marched forth to obey the behests of the ‘‘ great 








king,” whose slaves they all were, and to whose sole glory their 
lives were dedicated. 

Ra the accompanying sketch, a is the upper end of inclined 
plane. 

b. Level platform of rough masonry, forming a continuation of 
the plane, but spreading out on each side as a foundation for the 
apparatus. 

c. The granite pedestal to receive the obelisk, a banded 

y large timbers, and strength- 
ened by the shores d d, driven 
deeply into the ground. From 
around these shores the earth 
was removed to a considerable 
depth, and its place was supplied 
by aot and wedges of iron 
carefully rammed in. 

e. One of ten masts, about 
70ft. high, and 18in. in dia- 
meter, erected five on each side 
of the obelisk, and firmly 
secured together at the top by 
two cross pieces and ropes. The 
bottom of each mast was strongly 
attached to one large piece (f), 
which was rounded on its under 
side, and worked freely in a 
hollow formed for it in a great 
beam—of which g shows a sec- 
tion—that passed from one side 
of the platform to the other. 
On the cross piece on the top of 
the masts were attached ten 
powerful pulleys. 

h. The obelisk in its wooden 
casing, with the car on which it 
had been brought up the inclined 
plane. 

i. A strong piece of timber, 
rounded on its under side and 
working in a hollow formed for 
it in the timbers encircling the 
pedestal. This received the foot 
of the obelisk when brought up 
the inclined plane, and serving during the process of elevation as 
a hinge upon which it turned, ultimately guided it into the exact 
yosition on the pedestal that it was intended it should occupy. 

‘he top of the obelisk was attached to the upper end of the ten 
masts by the ropes k, and other ropes fastened to each of the ten 
pulleys /, after ing round the multiplying pulleys on the 
timbers m—which were driven into the ground and secured by 
chains—were connected with capstans, each manned by thirty 
men. When the ten capstans were put in action, the masts were 
gradually drawn from their perpenincele position to a horizontal 
one, and while so doing gradually raised the obelisk, which turned 
on the hinge i. u 

n. Represents a strong chain connected with a capstan at the 
foot of the inclined plane, in order to regulate the ascent of the 
obelisk, and aes: a too sudden fall when it had a 
a perpendicular position. ; wh 

Chancery-lane, February 8th. 


FRAUDULENT PATENTS. 

Srr,—I thank you for your excellent remarks, under the above 
heading, in your issue of the 8th inst. ; but permit me to say I 
think there is an error in the last sentence but one. You say :— 
“In every case as between true inventor and fraudulent patentee, 
the decision would be binding ; and it would also be available as 

inst the public in those cases where the complete specification 
of the fraudulent patent had not been published previously to the 
specification of the latter but genuine patent.” 

As several of my scientific friends, as well as myself, were 
puzzled as to the sense of the above sentence, if the word not, 
which I have marked in italics, were left out, I think your 
meaning would be evident. Will you kindly explain your 
meaning in your next issue? JOHN FREARSON. 

The Waverley Hotel, The Crescent, Birmingham. 

[The “not” is quite in place; our meaning is this. If a 

specification once b a public d t, it must, so far as 
an innocent public is concerned, be an answer to a subsequent 
natentee, even if the subsequent patentee be really the true 
inventor. If the specification did not become public prior to the 
—— of the second patent, then there would be no prior 
publication. ] 


THE BREAKAGE OF CRANK AXLES. 

Srr,—Although I cannot answer “C. M. P.’s” query on the 
subject of the breakage of locomotive crank axles, I will, with 

our permission, endeavour to enlarge the area of the discussion 
by citing a very similar case which has recently occurred to a 
stationary engine at our works, the fracture in our case having 
presented a similar contour. 

It is a Win. double-cylinder, 3ft. stroke, high-pressure and con- 
densing engine, developing 150 indicated horse-power, expanding 
its steam four to five times. The outer cylinder is attached to 
an over-end disc, then comes a long 9in. diameter bearing, close 
to itthe double crank, 18in. radius, then another 9in. bearing, 
outside of whizh is the fly-wheel, supported on its o ite side 
by another similar bearing in a massive wall-box. ere is no 

aring, all the power being taken off the fi -wheel shaft direct 
by belting, and no sudden strain can possi tape y on to the 
crank, which is made of the best scrap by a of the highest 
reputation for this class of work. 

The accident, or its cause, has remained a mystery. 
enced local makers of locomotive cranks were call 
the combined talent of the doctors could only 
dictum that it was the way such cranks usually b: 
they nearly always presented the same contour, viz., ball-and- 

et fracture. 
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Not content with such an explanation, we thoroughly discussed 
the pueetien, and formed the following hypothesis, the value of 

hich we leave to your numerous intelligent readers to estimate: 
—The double crank journal, 9in. diameter at the connecting rod 
end, had been allowed to get very warm, if not to heat, on one 
ortwo occasions, and it was probably cooled down too rapidly tosave 
time. As the lower ends next the main bearings would still have 
been thus quite cool and held rigidly in a lateral direction, the whole. 
effect of the expansion and contraction must have been thrown on 
this particular crank-pin or journal, hence the rupture of the 
iron. It would appear to me that any double crank bearing has 
only to warm a given number of times, the lower end of the jaws 
remaining firm and cool, for ultimate breakage to become a mere 
matter of time. M. 

Sunderland, January 25th. 





Srr,—I am much obliged to Mr. Shellshear for what appears 
an intelligent explanation of a—to me—previously mysterious 
fracture. I certainly was not aware of the fact that on one main 
line the number of fractured cranks exceeded on an average two 
per week, and I should be glad to know how the fractures are 
detected, so as to prevent the actual breakage of the cranks. 
With inside cylinder locomotives, how are crank axles to be 
dispensed with, and what would Mr. Shellshear suggest ? 
igan, January 29th. C. M. P. 





SIX-COUPLED LOCOMOTIVES. 

Sir,—I have read with much interest your article on six- 
coupled locomotives. Will you allowmetosupplementit with some 
facts not generally known, concerning cou! sled engines? A corre- 
spondent of the English Mechanic has already stated much of 
what I have to say, which is to the following effect :—‘‘ There 
are two kinds of ‘slipping’ generally known to engineers as 
‘slipping proper’ and ‘imperceptible slipping.’ The first of 
these is, of course, when the driving-whee!s fly round at undue 
speed for want of adhesion, or from the slippery state of the 
rails. But the second or ‘impefceptible slipping’ is, as its name 
applies, imperceptible to ae | person riding upon the engine or 
watching it. e fact is that in every locomotive the driving- 
wheels make more revolutions in running a given distance than 
is theoretically necessary, and this excess of revolutions varies 
under different circumstances and with different classes of engines 
from one to fifty revolutions per mile. ‘ Imperceptible slipping’ 
was discovered as long ago as 1832, by George Stephenson phd be 
made experiments on the Leicester and Swannington Railway, 
during which it was found that a new engine was frequently short 
of steam, and for some weeks the cause could not be discovered. 
Stephenson and his manager maintained that the boiler was in 
proper proportion, and Stephenson gave his opinion that either 
the engine was making too many revolutions, or else that steam 
was blowing through the valves. The number of revolutions per 
mile was then counted, when it was found that the engine made 
about forty more than it should have done, whereupon two heavy 
iron castings, weighing half a ton each, were bolted on each side 
of the frame over the driving axle. The engine was again 
tried, when it was found that the ‘imperceptible slipping’ had 
been reduced from forty to eight or nine revolutions, sat that the 
boiler was able to supply the engine with plenty of steam, and 
the engine continued to run with these weights until 1848, when 
it was broken up, as the cylinders were only 14in. diameter and 
18in. stroke, a not powerful enough for the work then required. 
A great number of experiments were also made with another 
engine named ‘Comet,’ which had four coupled wheels of 5ft. 
diameter, and cylinders 12 by 16. This engine was built in 1832, 
and drew the first train at the opening of the Leicester and Swan- 
nington Railway, July 17th, 1832. hen in 1833 the subject of 
single and coupled engines was under discussion, this engine had 
the side rods taken off and ran as a single engine for six months, 
but the ‘imperceptible slipping’ increased so considerably that 
the blast pipe had to be reduced in order to obtain the necessary 
amount of steam, the result, of course, being that there was an 
increase of back pressure, and also a large in consump- 
tion of fuel, and at the end of the six months’ working the side 
rods were again put on. The engine was also in 1833 fitted with 
four sand-boxes and pipes, but for a considerable time the dust 
of granite chippings a the Groby quarries was used instead of 
sand. This engine, the Comet, continued to work till 1848, on 
the Swannington Railway. After this it was used upon several 


colliery branches until 1852. About two years later it was pur- 

chased again at ‘old iron price,’ by Stephenson and Co., asa . 

relic. 
““In 1868 a long series of trials were made by the late Mr. 


Kirtley upon the . Virksworth, Ripley, and Lincoln branches of 
the Midland Railway, as to the subject of ‘imperceptible slip- 
ing.’ The first engine tried was built by Stephenson and Co., 
185 , having cylinders 16 by 22, and a single pair of driving 
wheels 6ft. 8in. diameter. An indicator was fixed upon the right- 
hand side of the engine, showing the actual number of revolutions 
made, and it was found that with a train of ten carriages, at 
fifty miles an hour, the engine made 290 revolutions per mile, 
instead of 252, or an excess of thirty-eight revolutions, caused 
by imperceptible slipping. A coupled engine, No. 190, built by 
Beyer, Peacock, and Co., 1867, having four coupled wheels of 
G6ft. 2in. diameter, and cylinders 16} by 24, was then tried with 
the ten carriages at the same speed. This engine was found to 
make seventeen extra revolutions per mile. ‘The side rods were 
then taken off, when it was found that the extra revolutions had 
incre: from seventeen to forty-three. On another occasion 
similar trials were made upon the Great Northern Railway, and 
it was found that one of their 7ft. single engines, running sixty 
miles an hour, with ten coaches, down the incline from Potter’s 
Bar to Wood Green, was making 281 revolutions per mile instead 
of 240. At another time, an 8ft. engine was tried at the same speed 
down the same incline, with twelve coaches, and made 242 revolu- 
tions instead of 210.” Such facts as these prove the great value 
of coupling, and I should like much to hear what other corre- 
spondents may have to say about them. Piston. 
London, February 9th. 





AFRICAN HARD WOOD. 

Srr,—Mr. Smith, who is connected with the ‘‘ Union Wool- 
washery,” Uitenhage, has expressed to me his surprise that 
English engineers continue to ignore the t value of sneeze- 
wood for mechanical purposes. In the Union mill vertical slides 
of this wood have served as guides to a 10-horse engine for two 

ears, without sign of wear or heating, and with a minimum of 
lubrication. Also in new machinery, erected nine months ago, 
of the horizontal type, no trouble has ensued in various bearings, 
the machinery running almost noiselessly, and without sign of 
wear or friction. The wood is used there for toothed wheels— 
same as hardw are in England—and it is thought that it 
would perfectly suit, instead of lignum vite, for stern bearings 
and for shaft bearings. 

The telegraph manager tells me that the wood is of an inde- 
structible character, and, therefore, most valuable for carrying 
wires. He has shown me some poles that have been many years 
in use. It would be easy to purchase samples of good section in 
Cape Town, as the tree—‘‘ sneezehout ”"—grows all over South 
Africa, and is used by coach-builders and cabinet-makers, where 
durability and strength are required. It would be well if its 
value could be known to English millwrights and engineers. Mr. 
Holland informs me that it does well for “ plummer blocks.” 

Leadenhall-street, January 23rd. U.S. C. 








WE understand that Messrs. Sir Charles Price and Co.,: of 
pper Thames-street, have been entrusted with the contract for 
the supply of the refined rape oil used for illuminating the Irish 


lighthouses. 
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284.:Improvements in y for the facture of Sarety Prss, 
Walter John Lleyd, Nae mene 5 SHB my 

286. Improvements in the construction of Rotary ENcrnes and Pumps, 
John Cooke, Langley Old Hall, Durham. 





288. Improvements in machinery or apparatus for PREPARING, TREATING, | 


or WORKING FrproUs MATERIALS, and in means or appliances connected 
therewith, John Henry Johnson, Lincoln's-inn-fields, London.—A com- 
Se ae from Louis René Petit, Paris. 

200. An improved Gas-MoTor, Carl Pieper, Dresden and Berlin.—A com- 
munication from Rudolf Schaeffer, Blasewitz, near Dresden, Saxony.— 
22nd January, 1878. 

284. Improvements in BANKERs’ Onna Henry Haig Banks, Grange 
Works, Causewayside, Edinburgh, N. 

296. Improvements in Reversixe CALENDE Rs, Mitchell Graham, Belton- 
ford Paper Works, Dunbar, Hz uddingtonshire, N.B. 

300. Improvements in Mis for rolling iron, Bristow Hunt, Serle-street, 
Lincoln’s-inn, London.—-A communication, from Frederick Nevegold, 
Bristol, Pennsylvania, U.S. 

302. An improved ANNEALING FuRNace for glass works, Carl Pieper 
Dresden and Berlin.—A communication from William Hirsch, Rade- 
berg, Saxony. 

304. Improvements in the manufacture of NitRo-GLycERINE, Thomas 
Tolley Jones, Basinghall-street, London.—A communication from 
Frederick Mann, Koroit Creek, Victoria, Australia. 

306. Improvements in KiLns for burning bricks, tiles, and other objects, 
David Johnson, Bristol. 

308. Improvements in GALVANOMETERs and Retay Apparatus for electric 
telegraph purposes, Leon Alexandre Brasseur and Stanilas William 
Meldon de Sussex, Grosvenor Hotel, Buckingham Palace-road, London. 

312. Improvements in the manufacture of SUBMARINE TELEGRAPH CABLES 
whereby their gutta-percha or other insulated cores are protected from 
the ravages of insects, Henry Clifford, Old Broad-street, London.—23rd 
January, \8i8. 

4803. An improved Metauiic Evementr for Gatvanic Batreries, Martin 
Fenn Roberts, Shacklewell-lane, Dalston, London.—17th December, 
1877. 

4851. An improved IxpeEx CounTEeR showing when te cut off definite 
quantities of wool, cotton, or other materials taken from a carding 
machine or roller for the maie:facture of hats and other purposes, 
William Silver Hall and Charles Dickinson West, Nuneaton, Warwick- 
shire.—20th December, 1877. 

73. Improvements in the Purtrication of Liqutps, the separation from 
them of matters held in-solution or suspension, the recovery of these 
and other bye-products of manufactures, and the application of the 
agents thereto, and the means and apparatus employed therefor, John 
Foulis, Musselburgh, and James Anderson Carrick, Edinburgh, N.B.— 

bth January, 1873. 

105. Improvements in TRAVELLING CASES, more especially applicable to 
gun and cartridge cases, George Gibson Bussey, Rye-lane, Peckham, 
Surrey.—Sth January, 1878. 

125. Improvements in and appertaining to TeLpGRaPH ALARM APPARATUs, 
William Phillips Thompson, Lord-street, Liverpool.—A communication 
from Sigismund Mohr, Quebec, Canada. 

130. Improvements in Steam Enorygs, Daniel Longworth, Birmingham. 
—l0th January, 1878. 

175. Improvements in the manufacture or TrEaTmMEeNt of Grass and 
CrystaL, Benjamin Joseph Barnard Mills, Southampton - buildings, 
London. — A communication from Antoine Mayet-Paturle, Lyons, 
France.—l4th Januery, 1878. 

201. Improved Stiprye Decks or Fioats to be used for preventing the 
sinking or foundering of ships or other vessels, Alexander Nicol, St. 
Donatt’s-road, Lewisham, Kent.—16th January, 187: 

200. New or improved apparatus for INpic ATING and Recorprise the 

Speep of Locomotives, trains, and other vehicles, and of steam and 

other ——— and machinery, Friederich Pctri, Bavarian State Rail- 

ways, and Max Koelbl, Munich, Bavaria. 
. Impro ts in or d with Reeps for Musica, Instrv- 

MENTS, Hermann Smith, Brixton, Surrey. 

231 An ‘improved CombIneD STEAM and Air ENGINE, Alexander Melville 
Clark, Chancery-lane, London.— A communicatiou from Edward 
Magruder Strange and Frederick Rudolph Schettler, New York, U.S.— 
17th, January, 1878. 

233. Improvements in Gas MeTERs, 
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Henry Thomas, Oldham, Lanca- 


shire. 

235. Improvements in “‘ Fencrne,” and in the method of setting up and 
tightening same, Charles Whiteside, Liverpool.—A communication 
m the Empire Wringer Company, Auburn, U.S. 

Improvements in Trp-caps, and in fitting the same upon umbrella 
oO l sticks, Adolph Dittrich, St. Luke’s, London. 

241. Improvements in ConcRETE or other SLaBs or Ties, and in the con- 
struction of walls and other structures composed in part of the said 
slabs or tiles, Thomas Hindle, Liverpoul. 

243. The TREATMENT of the Resipves resulting from the manufacture of 
Auttise Rep, for the production of valuable substances therefrom, 
Charles Denton Abel, Southampton-buildings, London.—A communi- 
cation from Actien Gesellschaft fuer Anilin Frabrikation, Berlin, Ger- 
many. 

245. Improvements in the Construction of BuILprNGs by the substitution 
of improved concrete blocks for brick, stone, concrete, or other 
—- ordinarily used for such purposes, William Lee, Maidstone, 

ent. 

247. Improvements in Sarety VALves, 
near Manchester.—18th January, 1878. 

249. Improvements in Sewrnc Macuines, George Slater, City-road, Lon- 
don. 

251. Improvements in ELecrric TELEGRAPH ConpuUcToRs and apparatus 
for their manufacture, Charles William Siemens, Queen Anne’s-gate, 
Westminster. 

263. Improvements in Corygts and other wind instruments, Benjamin 
Joseph Barnard Mills, Southampton-buildings, London.—A communi- 
— from Charles G. Conn and Eugene Dupont, Elkhart, Indiana, 

255. Amn improvement in CenrrirucaL Macsines, Henry Edward 
Newton, Chancery-lane, London.—A communication from William 
Henry Tolhurst, Troy, New York, U.S. 

257. A new or improved Rest for RIFLE Firisxc, William Harrington, 
Woolwich, Kent.—19th January, 1878. 

261. Improvements in the methods of OsTaintnc TURKEY-RED YARNs and 
Pm =! coloured yarns, James Hodgkinson, Southport, Lancashire. 

Improvements in and connected with Drarys for houses and build- 
— William Copley Woodhead, M.R.C.S., Leeds. 

269. Improvements in the manufacture of Ro.ters employed in 

Manauinc and Prixtixnc Macatyes, or for wringers for wringing and 
washing machines, or for other machines of a similar nature, Thomas 
Swinney, Morpeth, Northumberland. 

271. Improvements in WEDGING APPARATUS, applicable to breaking down 
coal and other substances, Jonathan Harrison, Coalville, Leicester- 
shire. 

275. An arrangement of Semi-automatic Apparatus for TRANSMITTING 
TELEGRAPHIC MESSAGES With the Morse system, Thomas James Smith, 
Fleet-street, London.—A communication from M. le Comte Emile 
Siccardi, Turin, Italy.— 2lat January, 1878. 

279. Improvements in Sewryc Macurnes for clastics for boots and shoes, 
Carl Pieper, Dresden.—A communication from Nicolaus Diirkopp, 
Bielefeld, Prussia. 

281. An improved machine for TurNrnc or Partty Turnxinc Over Cur 
Grass or when partly dried, or other vegetable crops, as they lie upon 
the ground, William Alexander Wooler, Darlington. 

283. Improvements in the construction of Screw Prore.ers for ships 
or te agp and in fittings connected therewith, Robert Smith, Dunning, 
Perth, N.B. 

285. Improvements in or connected with apparatus for Giazine or 
Presstnc Paper, Edward George Peyton, North Walsham, Norfolk. 

287. Improvements in or applicable to SHower Batus and other like 
apparatus, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Eugene Elie Gaston Bozérian, Paris. 

289. Improvements in the manufacture of Iron and Steet, and in 
furnaces employed in this manufacture, Sidney Gilchrist Thomas, 
Queen’s-road Villas, Battersea, Surrey.—22ad January, 1878. 

291. Improvements in apparatus for CommunicaTING SiGNaus in con- 
nection with electric telephones, Joseph Henry McClure, Esplanade 
Waterloo, near Liverpool. 

293. Improved apparatus for the Removat of Sativa, the drip from 
umbrellas, and other matter in railway and other carriages, rooms, and 
ships’ cabins, also for ventilating the same, James Adams, Perry Barr, 
Staffordshire. 

295. A new or improved machine for Torrtne and Tartine Trexips and 
other analogous root crops, the same being also applicable for removing 
potatoes from the ground, Andrew Pollock, Mauchline, N.B. 

297. Improvements in Roiuixc Steck adapted for railways and tram- 
ways, William Robert Rowan, Southampton-buildings, London. 

299. improvements in Sirtine or SepaRaTine Macutnes for bolting flour 
and eens and purifying middlings, Robert Henry F.nwick, 
Dublin. 

801. Improvements in the method of and in the apparatus for Con- 
TINUOUSLY EVAPORATING CANE and other saccharine juices, solutions of 
sa and other liquids increasing in density by evaporation, William 
Morgan-Brown, Southampton-buildings, London.—A communication 

from John Harrison White, Lima, South America. 


Thomas Adams, West Gorton, 
















305. Improvements in Coat Gerrine or Curtinc and in machinery or 
mechanism employed therefor, John Galloway and Gilbert McPherson, 
Hurlford, Ayrshire. 

ae, Sarena in TeLerPHones, Daniel Pidgeon, Holmwood, Putney- 


309. A Revotvinc Piant and FLower Sranp, Henry Constantine Ren- 
shaw, Chapel-en-le-Frith, Derbyshire. 

| 311. Improved apparatus for OpTarninc Motive Power, Henry Edward 

Newton, Chancery-lanec, London.—A communication from Harriet G. 
Hosmer, Rome. 

313. An improved apparatus for Ixpicatinc the Sreep of Rotatinc 
SuHarts or AXLEs and for similar purposes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Richard Harkort, 
Hagen, Prussia,—23rd January, 1878. 

315. Improvements in KNITTING Macurnes, Alexander Melville Clark, 
ro tad London.—A communication from Almet Reed, New 

ork. 

319. Improvements in Locks or FasTentnes for RatLway CARRIAGE and 
other doors, Frederick Henry Bagge, Southampton-buildings, London. 
A communication from William Wadbrook Paterson, Brussels, 
Belgium. 

323. An improved construction of combined Metat and CaourcHovc 
Horseshoe, Gerard Wenzeslaus von Nawrocki, Berlin.—A communica- 
tion from Otto von Ruville, Bruchsal, Baden. 

5. Improvements in apparatus for DisINTRGRATING and MIXING Sus- 

STANCES, Henry Simon, St. Peter's-square, Manchester.—A cemmunica- 
tion from Friedrich Schiffner, Obercassel, Germany. 

327. Improvements in BREECH-LOADING FrRe-arMs, Charles Villin, Picca- 
dilly, London. 

329. A new or improved Course Corrector for SreAM and SaILinG SHps, 
Matthew Augustus Soul, Fenchurch-street, London.—A communication 
from Robert Bain, Gibraltar, —th January, 1878. 

331. Improved machinery for Winpinc, Sprsninc, DouBLING, and Twist- 
ING SILK and other materials, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Réné Leroux, Paris. 

333. Improvements in ConTROLLING TIMEKEEPERS by ELecrrictry, and in 
apparatus therefor, Frederick James Ritchie, Edinburgh. 

335. lmprovements in FinisHinG and Dressinc Hinces and in apparatus 
or machinery to be employed therein, Charles Louis Boyce, Birming- 
ham.—25th January, 1878. 

339. An improved machine or apparatus for CuTrinc and SHAPING 
Buttons and similar articles from bone, wood, vegetable ivory, and 
other substances, John Phillips, Summet-lane, Birmingham. 

341. A machine for Currinc Screw THREADs on AuGeERs, and for turning 
and preparing the points of augers preparatory to cutting the screw 
threads thereon, Peter Mackay, Glasgow. 

345. Improvements in Wueets for Traction Encixes, James Braby, 
Rudgwick, Sussex. 

347. Improvements in OrDNANcE and in ProvectiLes to be used there- 
with, Peter Jensen, Chancery-lane, London.—A communication from 
Hermann Emil Albert Hellhoff, Mayence, Germany.—26th January, 
1878. 

349. Improvements in Supportine VerTicaAL and other SHAFTS EXeRTING 
a Pressure by Gravity or otherwise in the direction of their length, 
and in apparatus therefor, James Fairclough, Carter-street, Salford, 
Lancashire. 

351. Improvements in the Iron Suprerstructure of Rattways, Henry 
Conradi, Lower James-street, Golden-square, London.—A communica- 
tion from Gottlieb Ludwig Briickm: ann, Dortmund, Prussia, 

353. An improved SELF-acTING CouPLING for Raitway Rouuine Stock, 
which may also be used as a coupling for various other purposes, also 
applicable as a shackle or toggle for ships’ sails and various other 
purposes, Alfred Lawrence Tyerman, Liverpool. 

355. Improvements in apparatus for Mane LING or SMOOTHING TEXTILE 
Fabrics and articles of dress, Gerard Wenzeslaus von Nawrocki, Berlin. 
—A communication from Heinrich Albers, Hanover, Germany. 

357. Improvements in the means and apparatus for WorRKING BRAKES on 
RatLway Trains, Edward Tyer, Old-street, Finsbury, London. 

359. Improvements in CARDING Macutnes, Carl Pieper, Dresden, Saxony. 
—A communication from Hermann Grothe, Berlin. 

361. Improvements in ForminG Patrerns or DesiGNs on WOooLLEN, 
Woven, or Fertep Faprics, or upon any fabric made of a combination 
of woollen with cotton or other materials, and in apparatus employed 

therefor, Thomas Holroyd and John Holroyd, Leeds. 

33. Improvements in and connected with soyereine for FILTERING 

Vater, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nics yp from Ralph Smith Jennings and Norman Gilbert Kellogg, New 
Yor! 

365. Improvements in Coatisc Metats and in 
therein, Edmund Morewood, Lianelly, 
January, 1878. 

367. MeTaLiic Pens with Unequatiy Exastic 
Holdt, Berlin. 

369. Improvements in the manufacture of Umprecias and SunsHapes or 
Parasois, Henry James Felton, Aldermanbury Postern, London. 

371. Improvements in the construction of MovaBLe ScaAFFOLDING, James 
Ledger, Fleet-street, London.—A communication from Alfred Hansen, 
Copenhagen. 

373. Improvements in machinery for Currinec or CiippiInc THorN and 
other Hepces, James Hornsby, Grantham, John Innocent, George 
Thomas Rutter, and Ralph Appleby, Spittlegate, Lincolnshire. 

375. Improvements in the manufacture of INsULATED TELEGRAPHIC Con- 
puctors and of insulating materials to be employed therein, which 
materials are also applicable to other purposes, Edwin Thomas Truman, 
Old Burlington-street, London. 

377. Improvements in Wire-Rore Tramways, Frank Wirth, Frankfort-on- 
the-Maine, Germany.— A communication from Adolph Bleichert, 
Leipzig, Germany. 

379. Improvements in Crushinc Macninery, especially suitable for 
crushing grain, Fitzroy Campbell Mahon, Manchester.—A comimunica- 
tion from Joseph Thomas Chandler Cove, Amherst, Nova Scotia, Canada. 
—29th January, 1878. 




















apparatus employed 
Carmarthenshire. — 28th 


Nuss, Frederic William 


Patents on which the Stamp Duty of £50 has been Paid. 


466. MEecHANICAL STokinG, James Smith, Thornliebank, N.B.—8th Feb- 
ruary, 1875. 

485. Rock Drittinc Macuixes, George Haseltine, 
ings, London.—9th February, 1875. 

470. Knitrixe Macuises, John Harris Cooper, Rotherby, Thomas Alfred 
William Clarke, and Edwin Corah, Leicester.—8th Februar, ‘Y, 1875. 

514. FLOATING Docks, Josiah Latimer Clark and John Standfield, 
Westminster-chambers, Victoria-street, Westminster.—llth February, 


Southampton-build- 


ae 
Evectric TeELecRAPHs, George Allan and James Wallace Brown, 
g Teneo street, London.—12th February, 1875. 
461. AXLes, Samuel Lewis Harrison, San Francisco, U.S.—6th February, 
18 





Sio. 
497. Ratstnc, &c., Trucks, Robert Aspland Marillier, 
Hull.—1l0th February, 1875. 
7 FERTILISERS, Bernard Ackerman, New York, U.S.- 


Kingston-upon- 


10th February, 





su FURNACES, ee James Schofield, Clayton, near Manchester. 
—llth February, 1875 

820. WasHina, &c., Gas, William Lloyd Wise, Chandos-chambers, Adelphi, 

Lonudon.—ith March, 1875. 

2775. MANUFACTURE of Ammonia, Wil 
Adelphi, London.—5th Auguat, 1875. 

490. Storrers for Borries, 

February, 1875. 

491. Fire-proor FLoorinc, Robert Swarbrick, Manchester.—l0th Feb- 

ruary, 1875. 

489. HorsesHor Nali.s, 

February, 1875. 

518. Dryine, &c., Sopa-asu, &c., Robert Milburn, Hatcham Ironworks, 

Pomeroy-street, New Cross, Surrey, and Henry Jackson, Leeds.—12th 

February, 1875. 

594. ConstrucTION of GASALIERS, James Atkins and Charles 

Torr, Birmingham.—18th Febrvary, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 
411. Looms, John Oates Greenwood, Daniel Mills, and Mason Pearson, 
Bradford.—l6th February, 1871 

319. GRATE-BARS, James Raper and Jchn Stephenson, Dudley-hill, near 
Bradford.—7th February, 1871. 

402. Francnine, &c., Merat PLates, David Hanson, Dukinfield, Cheshire. 
—ltth February, 1871. 

356. Hose, James Quin and Robert Eastham, Leyland, Lancashire.—11th 
February, 1871. 





am Lloyd Wise, Chandos-chambers, 


7 
Leon Vallett, Liverpool, Lancashire.—10th 





John Reed Heard, Boston, Suffolk, U.S.—10th 





Walter 








Notices of Intention to Proceed with Patents, 

3650. TRAVELLERS’ PorTaABLE CooKING Apparatus, Tom Curtis, Man- 
chester, 

3653. CHoppinc and Sprittinc Woop, Frederick Holmes, New Cross, 
Kent, and Richard James Harris Saunders, Ventnor, Isle of Wight. 

a > Ratstxe SUNKEN Suips, William Atkinson, South Lambeth-road, 
aondon. 

3660. Hernia Truss, Heinrich Loewy, Berlin,—lst October, 1877. 

3669. Cop Borrom Paster, William Henry Builey, Salford, and John 
Cordingly, Oldham. Ind! October, 1877. 

3676. Neepies, Maurice Demmer, Inden, Germany. 








3685. TREATING Yarns, Alfred Elkanah Healey, Willesden Junction, 
London.—3rd October, 1877. 





Fes. ‘15, 1878. 


3692. Storrinc Scent Borries, Henry Brooks, Combeinna Market, 
London. 

3696. Tite Covertnes for Waits, George Authony Marsden, Liverpool, 
Lancashire, 

8700. AsceRTAINING Weicut, Thomas Henry Ward, Smethwick, near 
Birminghain,—4th October, 1877. 

8707. Hogs, John William Yates, Birmingham, 

3708. TRAVERSE MECHANISM, M: itthew Dunlop, Crofthead, Renfrew, N.B. 
—5th October, 18 





Gerard Wenzeslaus von 
communication from Joseph 


3729. ReauLarinG the TEMPERATURE or Stream, 
Nawrocki, Kochstrasse, Berlin. — A 
Davidson, - 8th October, 1877. 

3735. Kins, Hermann Wedekind, Fenchurch-strect, London.— 
munication from Helmuth Dueberg. 

3736. Steam BorLers, Hermann Wedekind, Fenchurch-street, London. — 
A communieatlon from Hermann Heine. —9th 0c tober, 1877. 

8767. LycREAsING the ILLUMINATING PoWER of Gas, John Waterson Cryer 
and George Button, Kingston-upon-Hull. 

3773. SELF-ACTING MuLes, James Cronny and Arthur Henry Bellringer, 
Oldham, Lancashire.—11th October, 1877. 

3780, SPRING MaTrresses, James Blick, Worcester.—12th October, 1877, 

METALLIC Roorine, William Robert Lake, Southampton-buildings, 
‘] ondon.—A communication from Peter Pierce and Chester Comstock. 

3864. Proments, Thomas Grifliths, Liverpool.—srd October, 1877. 

3876. ReGuLaTiING Gas, Sydney Pitt, Sutton, Surrey.—A communication 
from Moses Warren Kidder.—1L0th October, 1877. 


A com- 

















3887. Castors for Furnirure, George Lamb Scott, Manchester.—20th 
October, 1877. 
3908, Esecrors, James Gresham, Ordsall-lane, Salford, Lancashire.—23rd 


October, 1877. 
3970. Apsustinc Wrypow Sasues, &c., William Phillips Thompson, Lord- 








street, Liverpool.—A communication from Rufus Herbert Rose.—27th 
October, 18 
4281. Makiners’ Compasses, William Hair Haseler, Birmingham.—15th 





November, 1877 

4209. SLIDE VaLves and Cocks, Stewart Robertson, Union-court, Old 
Broad-street, London.—-17th November, 1877. 

4436. INJECTORS and Esrcrors, Edward Goodman Sheward, Petersham, 
Surrey, and James Gresham, Salford.-—29th 

4501. TREATING Maize, Robertson Blair Robertson, 
November, 1877. 

4503. WasHinc and Wrinoinc Macuines, William Carr, 
cashire.—4th December, US77. 





November, 1 


Glasgow. 20th 


Blackburn, Lan- 


4692. PortaBLe or TaBLe Fountains, Henry Badcock, Southampton,—10th 
December, 1877. 
4794. RatuLway WHEELS, Dugald Drummond, Cowlairs, Lanarkshire.—17th 


December, 1877. 

4929. Inpicatinc the Numper of Persons and Amounts Parp in their 
PassaGE to or from Tram Cars, &c., Henry Beuttell and George 
Beuttell, Loughborough-road, Brixton, Surrey.— 20th December, 1877. 

4044. Winpow Sasu Fasteners, David Barnett, New Wandsworth, and 
William John Earle Henley, Anerley, Surrey.-—3lat December, 1877. 

12. Treatment of Sewace and Impure Waters, Henry Robinson and 
John Charles Mellis, Westminster-chambers, London —lst January, 
1878. 


35. FLUSHING and AFTER-FLUSHING WATER-CLOsETS, Edward Charles Bean, 
Southsea, and Benjamin Harries, Commercial-road, Landport.—2ad 
January, 1878. 

88. Fasteners for Doors, &c., Nathan Thompson, Southampton-buildings, 
London. 

91. Manuracture of Lace, Robert Maxton and Frederick James Perry, 


Tth January, ft 
Frederick Sei axle Parker, Bodford-row, 
lth Junuery, 


St. Pierre-les-Calais, France 
124. Strars for Drivinc Betts, 
London.—A communication from George de Beerski. 
1878. 
154. STEEL INcors, George Walter Knox, Sheffield. 
157. Expansion VALVE Gear for HIGH-PRESSURE 
Joseph Hoster, Manchester. 
158. TRaMway and other Locomotive ExoGines, Francis William Fox and 
Edwin Walker, Bristol. 

159. TRAMWAY, William Oliver and Thomas Lockie, 
January, 1878. 
166, WATERPROOF 

London. 
169. Licutixe Cicars and Pires, Henry Klein, Lansdowne-road, London, 
—lith January, 1878. 


Sream Enoines, Franz 


Edinburgh. —12th 


Faprics, William Abbott, Queen Victoria-street, 


177. Pavixe Roaps, John Collins Russell, Kensington, London. 
195. Ficrertnc Water, Francis Henry Atkins, Fleet-street, Londun. 


15th January, 1878. 

2?. STEAM Encines, John Penn, Greenwich, Kent. 

Reeps for Musican InstruMeNts, Hermann Smith, Brixton, Surrey. 

0. Purtrication of Gas, Roger William Wallace, Mark-lane, London, 

and George Christopher, Clapham, Surrey.—1l7th Jawuary, 187 

236. Reetixe Watt Parers, James Huntington and Charles Philip 
ge ny Darwen, Lancashire. 

37. Tir-caps, Adolph Dittrich, St. Luke's, London. 

TREATMENT of the Resipves Resvuitine from the Manuracture of 
ye Rep, Charles Denton Abel, Southampton-buildings, London, 

A communication from the Actien Gesellschaft fuer Anilin Fabrika- 
tion. 

245, Concrete Biocxs for Buripincs, William Lee, Scott-street, Maid- 
stone, Kent. 

247. Savery VALVES 
18th January, 18 

251. Execrric TELec RAPH Conpuctors, Charles William Siemens, Queen 
Anne’s-gate, Westminster, London. —10th January, 1878 

268. Carts, &c., John Dobbing, Fighting Cocks, near Darlington. 21st 
January, 1878. 

289. Sree. and Iron, Sidney Gilchrist Thomas, Queen’s-road, Battersea, 
Surrey.—22nd January, 1878 

365. COATING METALS, Edmund Morewood, Llanelly, Carmarthenshire. 
28th January, 1878. 

373. Cuiprine THORN and other Hepors, James Hornsby, Grantham, Jolur 
Innocent, George Thomas Rutter, and Ralph Appleby, Spittlegate, 
Lincolnshire. 

375. InsuLatep TELEGRAPH CoNDUCTORs, — Thomas Truman, Old 
Burlington-street, London.--20th sintisinamangh ‘y, 187 








Thomas Adams, West Gorton, near Manchester. 









All persons having an interest ‘in oppo. opposing any one of such application 
should leave particulars in writing ot their Bbjections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, ‘South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 
2215. Sasu Fasteners, N. Thompson.—Dated th June, 1877. 6d. 
The part of the sash fastener attached to the lower bar of the uppe 
sash is fitted with a revolving lever, kept in either its vertical or hori- 
zontal position by a roller acted on by a spring. To the underside of the 
lever is hinged a lever catch free to fall by its own weight upon the front 
edge of that part of the sash fastener attached to the mg bar of the 
lower sash. ‘he lever catch has a tail by which it is pulled from under 
the fastening, and the main lever is then forced backwards. 
3310. Evastic Ti.es, F. Walton,—Dated 13th June, U77. Ad. 
This consists in making the face of the tile of a material consisting of 
oxidised or solidified oil mixed with pigments and other matters in 
certain quantities and of very fine texture, whilst the under part or base 
is made of coarsely divided particles of cork, which are cemented together 
with the smallest quantity of cementive material necessary to form it into 
« compact slab. 
2311. Lusricators, 
tion.) 6d. 
The lubricating vessel is attached to the pulley or other movable part, 
the centrifugal forte tending to drive the lubricating liquid towards the 
outer end of the vessel, and a small tube connects this end of the vessel 
with the part where the lubrication is required. Within the vessel and 
behind the liquid is a piston or its equivalent, 





S. Pitt.—Dated 13th June, \877.—(A conmunica- 











Fes. 15, 1878. 


THE ENGINEER. 
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2814. Evectro-macyetic Motors, W. P. Thompson.—Dated 14th June, 
1877.—(A communication.) 6d. 

Asmall vibrating electro-magnet is used, the poles of which are reversed 
at each movement between two permanent compound horseshoe magnets 
arranged with their opposite poles facing each other. The electro-magnet 
is attached to the driving mechanism, 


23156. Jacqvarns, J. White.—Dated 14th June, 1877. 6d. 

This relates to working any number of bars in a narrower space, There 
are one or more tiers of boxes; in each tier the inner ends of the upper 
ones are slightly in advance of the lower ones, and slotted to let the draw 
bars of the lower slide therein. The upper ends of droppers slide between 
the boxes, the selected ones being lifted by a cylinder carrying cards as 
usual, or by a plate or grid which falls to allow passage of the cards over 
it. Two driving bars are vsed for each tier of boxes, and to obtain a draw 
on each bar the jacqitard operates the opposite way to the lift of the 


jacquard. A concentrically coiled spring is used instead of one helically 

coiled. 

2317. Movutps ror CastinG Merta.s, G. Pashley.—Dated 14th June, 1877. 
6d. 


me, 

This consists in forming the mould for casting ingots in three or more 
parts, whereby the mould may be taken to pieces after the ingot has been 
cast. The lining, made of two or more parts, is made,tight to prevent 
leakage by cotters, bolts, or the like, passing through the case, made of 
one or more pieces. 

2318. Looms, J. Cowburn.—Dated 14th June, 1877. 6d. 

This relates to improvements on patent No, 10,462, January, 1845, To 
the crank shaft of a drop-box loom, a spur pinion is fixed gearing with a 
spur wheel, which actuates a number of star wheels turning loosely on a 
fixed axis, so as to be able to slide sideways. Each star wheel ted 
with a cam acting upon the lifting bowl, connected by a lever and con- 
necting rod to the lifting rod which works the drop boxes, Upon a dart 
entering the pattern card, the corresponding star wheel gears with the 
spur wheel, and the cam is moved into action with the lifting bowl, thus 
bringing the required shuttle to tho level of the shuttle race. 

2319. Ranor Finpers, J. C. Mauthe.—Dated 14th June, 1877.—{Not pro- 
ceeded with.) 2d. 

This consists in mounting on a base plate, frames capable of being 
shortened, and between which are two telescopes, one fixed, and the 
other movable. To the movable one is attached a toothed segment in 
gear with a pinion on the shaft of which is another segment, which com- 
municates motion by means of a pinion to a train of wheels placed in a 
box between the frames, and as the movable telescope is moved, it im- 
parts motion to the train of wheels, thus causing an index or pointer 
which is fixed on one of the wheels to travel over an alidade having vari- 
ous distances engraved on it. 

2320. Putters ror Drivinc Macuinery, &., J. C. Reuter.—Dated 14th 
June, 1877.—( Not proceeded with.) 2d. 

This consists in covering driving or other pulleys with vulcanised india- 
rubber, in order to impart greater holding power to the driving band 
running thereon. 


2321. Rerricerators, A. C. Jeffrey. —Dated Ath June, 1877.4 communi= 
cation.)—{ Not proceeded with.) 
This consists in constructing a metallic refrigerating chamber sur- 
rounded on all sides by ice contained in a space between the chamber 
and a jacket, preferably made of non-conducting material. Pipes are led 
down through the space, one or more being connected to the bottom of 
the chamber, and one or more to the top of the chamber, the other ends 
of the pipes being open to the atmosphere. If desirable, the air 
passing through the pipe or pipes leading to the bottom of the refri- 
gerator, may pass through a vessel containing caustic lime or other 
moisture absorbing substance. 

2322. Manvractvre or Boxes, &c., rrom PArer Puup, F. Ransome, T. 
M. Gray, and F. Simith.—Dated lath June, 1877.—( Not proceeded with.) 
2d, 

The pulp is contained in a vessel having an overflow or waste pipe. 
In this vessel are arranged four carriers which are moved through the 
pulp and into a mould, wherein the pulp is subjected to a heavy pressure 
to express the water, The form carrier is perforated, and the hollow or 
interior part communicates with a vacuum chamber. The box with its 
interior ‘‘form” being removed from the form carrier may be further 
pressed or embossed in another machine, and may then be sized and 
finished as required. 


2d. 


2323. Reevtatine THE Tension or THE WARP IN Looms, J. C. Mewbura. 
—Dated 14th June, 1877.—{A communication.) 6d. 

The unwinding of the warp is compensated for by means of a pro- 
jection on one of the end plates of the warp beam coming into contact 
and causing the oscillation of a lever, to which is attached a pawl work- 
ing a ratchet wheel on the end of a screw passing through a nut, to 
which it gives a horizontal motion at each revolution of the beam. The 
nut is carried by a frame, and in its rectilinear movement stretches a 
coiled spring, the other end of which is attached to a cord which turns 
a two-groove pulley. The second groove of the pulley is fitted with 
another cord pulling on the spindle of an endless screw gearing with a 
wheel on the warp beam, The endless screw carries at the upper end a 
horizontat ratchet, which reccives its movement at every stroke of the 
batten by means of a pawl fixed to alever. Thus each movement of the 
batten corresponds with the advance of the ratchet wheel, and therefore 
to the rotation of the screw, which, gearing with the wheel and pulled 
by the action of the coiled spring, descends opposite the spindle of the 
warp beam. The spindle of the beam carries a wheel with pins which 
drive the pins of a second wheel fixed toa screw. This screw works out 
of a nut, and carries a stepped abutment, so as to limit the stroke of the 
lever carrying the pawl, in accordance with the progressive diminution of 
the diameter of the warp beam. The travel of this lever increasing, gives 
a greater motion to the ratchet wheel, and therefore of the endless 
screw, so that the general equilibrium is always re-established, and the 
tension of the warp constantly regulated by the coiled spring. 


2324. Warcn Protectors, &c., C. W. Cooper and R. C. Lilly.—Dated 14th 
June, 1877.—(Not proceeded with.) 2d. 

To the bottom of the loop of the swivel a bracket or frame is secured, to 
which a pair of curved arms is jointed. These arms are pointed at their 
upper ends, and in their normal position lie against the sides of the loop. 
Working through the bottoms and lower sides of the loop of the swivel is 
a smnall slide, the head of which projects a short distance into the loop. 
On the sides of the slide are inclines which bear against the curved arms. 
2326. Casket ror HoLtpinc REELS OR Bospins oF DirFeRENT CoLOURED 

Tureaps, &c., BE. MeEwan.—Dated 14th June, 1877. 6d. 

The casket is fixed on a central spindle upon which it revolves ; an in- 
dicator is formed outside and the circumference is divided into compart- 
ments containing numbers or mottoes, so that a game may be played. A 
number of vertical spindles are placed inside the casket to hold the reels 
of thread. 

2326. Mincinc Macuines, R. Adam.—Dated 14th June, 877.—{ Void.) 2d. 

A spur wheel is placed on the main shaft of the machine and gears with 
a ar contained within a casing on an intermediate shaft; a small jet 
of water, under pressure, is admitted into the casing, and impinging upon 
the teeth, causes the pinion to revolve, thus actuating the machine by water 
power, 

2327. Manuracture or SULPHATES OF SopA AND Porasu, W. Black aad 
D. Hill. —Dated 14th June, 1877. 6d. 

The salts to be treated, together with the sulphuric acid necessary for 
their decomposition, are placed in a metal cylinder, set horizontally, pro- 
vided with suitable inlets for charging the salt and acid at the top, and 
with an outlet in the top for the hydrochloric acid , and openings near 
the bottom at the ends for the discharge of the batch. The latter openings 
may be closed with a door, tap, or slide. Openings are also provided 
through which rakes may be inserted, or a horizontal shaft with blades 
or stirrers fixed therein may be er ag” bape The bearing of the shaft and 
the gearing for driving it are inside the cylinder. The cylinder may be 
heated by the waste heat from a furnace in which the contents of the 
cylinder are finished, 

2328. Comptna Woot, &c., R. Speight and T. Speight.—Dated 14th June, 
1877. 6d. 

This consists in actuating the ‘‘dabbing brush” by an excentric and 
belt. Upon the pillar of the small inner circular comb brackets are fitted 
having guides, in which works up and down a slide having at the bottom 
a flange to which is fixed the ‘‘dabbing brush.” On the front of the 
bracket is fixed a face-plate, having a slot hole in which works a stud 
fitted to the slide of the “‘dabbing brush,” and to the top of a link, made 
with a circular opening, in which works a ring, In the ring is fitted an 
excentric formed on the side of a driving pulley. 

2329. Prixrina Presses, C. G. Squintani.—Dated 14th June, 1877. 4d. 

The general arrangement and construction is similar to that described 
in specification No. 1400, dated 10th April, 1877, but ‘4 platen is “one 

tin Tiadt 


2331. ProreLiine Vessers, Hon. R. C. Pavsons.—Dated 14th June, 1877. 
jd 


6d, 

This relates to the employment of a fan-shaped propeller, which is 
mounted on the screw propeller shaft in advance of the stern post, and 
it consists mainly of two concentric cylinders, between which helical 
blades are fitted. In the rear of this Ss. is a fixed case correspond- 
ing in construction and in proportion with the propeller, but with its 
blades reversed in position. The annular space in the propeller is open at 
the front to the water, and at rear it communicates with the annular 
space in the fixed case. 


2333. Susrension Tramways, G. Stephenson.—Dated 14th June, 1877. 
6d. 


This consists in the formation of lines of rails suspended from vertical 
bracketted columns or other supports. The carriage depends from wheels 
running on these rails, and is suspended by means of carrying rods 
attached to the axles of the travelling wheels. 

2334. Gas or Vapour Encines, J. Robson.—Dated 14th June, 1877. 6d. 

This consists in employing the in-stroke of the piston to draw in on 
one side of it a charge of gas or vapour and air. On the return stroke 
this charge is hereed' through ges into a bustion reservoir, and 
there retained until the piston returns to the back end of the cylinder. 
The reservoir is then made to communicate with the back or opposite 
side of the piston; the in the reservoir are then exploded by a 
flame; their expansion drives the piston forward, which, by its rod and 
connecting rod to the crank, turns the shaft and fly-wheel. On the return 
of the piston, the products of combustion are allowed to escape. Two 
modifications are descri 
2335. Wixvpows anp Suvutrers or Carriaces, J. Baker.—Dated Lith 

June, 18i7. 6d. 

The window or shutter is made in two parts, each part being lowered 
or raised separately by means of cords passing outside the cab, and being 
fitted with rollers at cach side of their upper and lower extremities. 
These rollers run in grooves formed in the sides and continued over the 
top of the vehicle, and the cords being attached to the lower portion of 
each frame, will either raise the window to the top or allow it to descend 
by its own weight as the cord is pulled or slackened. 

2336. Two-wHEELED AND OTHER VEHICLES, R. Ovr.—Dated 1ith June, 
1877.—(Not proceeded with.) 2d. 

A shaft is attached to a snug or bracket at the front of the vehicle by a 

in or pivot, upon which it is made to rock with a see-saw motion, 

mparted to it and controlled by means of an excentric, crank, or lever, 

or a system of levers, attached to the shaft at a point under the body of 

the vehicle, 

2337. Biastinc Cartrinces, A., W.S., and A. W. Greaves.—Dated Lith 
June, 1877.—{Not proceeded with.) 2d. 

The cartridge is made of any convenient material, tubular or other 
shape, with an inner and outer tube or chamber, forming between them 
a hollow receptacle for the reception of the explosive material; and the 
ends of the receptacle may be formed of or secured by annular discs, so 
secured to the walls of the hollow receptacles that when completed and 
charged, the explosive material shall not fall out, but the fuse pass easily. 
2338. Srorrers ror Borries, H. Hampson. — Dated Lith July, 1877. 

4d. 





This relates to the construction of an internal stopper for bottles used 
for effervescing liquids which is formed of a tube closed at both ends, and 
made air or water-tight and weighted at one end. It is then coated with 
an elastic substance, the opposite end to the weight being formed in the 
shape of a mushroom head. and larger than the mouth of the bottle. A 
wooden plug weighted at one end may be used instead of the tube. When 
the bottle is reversed as in filling, the weighted end of the stopper always 
falls into the mouth of the bottle. 


2339. Corsets, EF. Degingon!.—Dated 1th June, 1877.—{ Not proceeded with.) 
ou. 

Elastic gussets are placed in convenient positions in the corset, so as 
to allow the corset to fit to the figure when laced up. 

2340. Macuinery ror Manvuracrure or Parer Couiars, &c., H. 8. 
Aumonier.—Dated 15th June, 877. Gd. 

This relates to an apparatus for folding and rolling the collars or other 
articles after they have been stamped. The apparatus is attached to and 
actuated by the stamping machine. After the collar leaves the impres- 
sion die of the stamping press it slides down two metal guides until it 
rests on two other guides, which hold it in position whilst being folded, 
which is done by the collar being caught between two plates made to 
suit the shape of the fold required acting against each other, and it is 
then pushed forward by sliding pieces to the pressing rollers. 

2341. Propucine Casts, &c., rRoM PuotoGrapuic Piates, J. H. Johason, 
— Dated loth June, 877.—(Not proceeded with.) 2d. 

A sheet of paper is coated wiih « solution of gelatine and Indian ink 
and allowed to dry. When these plates of gclatine on paper are about to 
be used, they are dipped into a bath of bichromate of potash and then 
left to dry, after which they are placed in suitable frames with the 
designs on glass superposed and exposed to the action of the light. The 
photographic plate is then removed and the gelatine is placed carefully 
ona plate to which it adheres, the paper and that portion of the 
latine not hardened by exposure to the light is then removed by wash- 

ng with warm water, the hardened portion remaining on the glass 

and forming the design in relief, from which casts may be taken. 

2342. Feep-water Heater, &c., ror Steam Enoines, J. Wright.—Dated 
15th June, 1877. 6d. 

This consists inthe employment of Berryman’s feed-water heater com- 
I ded or in binations of two, three, or more, with intervening 
partitions, having openings or pipe connections for the passage of the 
tluid surrouuding the tubes. In applying the apparatus to a locomotive 
engine, for example, a series of heaters fitted in a box or chamber is 
arranged in connection with the engine, and having in the water space a 
partition within each or between each two apparatus of the series, with 
openings or with connecting pipes between the several apparatus. The 
chambers are filled with water, and the exhaust steam from the engine 
passes through the tubes of the whole series in succession. The water is 
thus caused to pass in the reverse direction to the steam, the heated 
water ascending to the top of the first heater and then passing to the 
bottom of the second, and then from the top of the second to the bottom 
of the third, and so on throughout the series. 

2343. Apparatus ror REGULATING THE TEMPERATURE OF INCUBATORS, 
Conservatories, &¢., 8. H. Stott.—Dated 15th June, 1877. 6d. 

This consists in employing the expansion or contraction of fluids or 
rigid bodies to make or break an electric current passing through a 
magnet, whereby the regulation of temperature is effected. A tube con- 
taining mercury is placed in the structure requiring a certain tempera- 
ture. This tube is provided at either end with a conducting wire ; when 
the temperature is at a proper degree the mercury is free of one of these 
wires, but on an undue temperature taking place, the expansion of the 
mercury causes it to reach the said wire, and then an electric current is 
established, which, by charging the magnet, draws towards it a keeper, 
and the motion thus effected opens a valve by means of an ordinary 
arrangement of levers, the said valve closing again when the mercury 
contracts from the conducting wire. 

2345. Rivertine Macuines, J. F. Allen.—Datled loth June, 1877. 6d. 

This relates to improvements in the invention described in specification 
No. 3399, dated 29th August, 1876. It consists in the arrangement of two 
auxiliary ports near the bottom of the cylinder, one of which is pro- 
vided with a self-acting valve, and both of which are connected with the 
chamber below the slide valve, which said ports when uncovered by the 
piston will allow the pressure from the cylinder to pass into this chamber, 
and thus move the slide valve upwards to change the direction of the 
pressure from acting upon the top of the cylinder piston to act against 
the under side of the same, and thus cause the piston to move upwards. 
A movable foot is arranged‘as a support for the machine, whereby the 
centre of the machine can readily be adapted for all distances the rivet 
holes may be from each other. 

2346. Fasreninos ror Stups, &., B. M. Petersen.— Dated 15th June, 1877. 
—(Not proceeded with.) 2d. 

A horizontal metal spring is attached to the base-plate of the stud, and 
acts upon the stem which is fitted with a metal knob passed through a 
spiral slit in a socket formed on the base-plate. 

2347. Sewrxe on Boot anv SHoe Sores, 7. Morgan.—Dated 15th June, 
1877.—(A communication.)—(Not proceeded with.) 4d. 

The upper and the in-sole are sewn together on the last, a welt for the 
out-sole being attached at the same time, the out-sole is then sewn to the 
welt by another operation, without removing the last from the shoe. 
2348. Fare, &c., INpIcaTors ror VenicLes, A. MM. Clark.--Dated loth 

June, 1877.—(A communication.) 6d, 

This consists in a fare controlling apparatus and register for cabs and 
other vehicles, and comprises :—First, a sign to indicate when the vehicle 
is for hire and when it is engaged. Secondly, a clock which will be 








groo 

a wheel ng with a pinion on the fly-wheel shaft. 

three rollers are employed, one of which is placed above and between the 

other two. The ordinary side arms are dispensed with. 

oe Soe Hon. R. C. Parsons.—Dated 13th June, 1877.—{Not proceeded 
with.) 2d, 

In a vertical pump the case is made for a certain portion of its length 
cylindrical, the ends being formed conical and extending outwards. In 
the cylindrical part a fan is mounted consisting of a cylindrical core, 
carr: on its periphery helical blades. Immediately above the fan is a 
fixed cylindrical core of the same diameter as that of the fan, an 
with helical blades set in the opposite direction to those of the fan, and 
forming guides for the passage of the water which is raised by the rota- 


or operated by means of a pin and ve 
For the inking 


tion of the fan. 





topped when the sign shows that the vehicle is for hire, but which will 
be going when the sign is concealed. rdly, a recording dial on which 
the actual amount of fares received by the driver is set down. Fourthly, 
a dial for the registering the number of times a vehicle has been hired. 
Lastly, a watch or other timepiece arranged in connection with the other 
parts in such a manner that the timepiece is brought within view of pas- 
sengers when the sign is lowered. 
2349. Mortis Lock,. J. Woodward.—Dated 16th June, 1877.—(Not pro- 
ceeded with.) 4d. 
This consists in forming the stud or stump << the spring bolt, sliding 
bar, or catch, and upon this stump is placed the steel-armed spring, so 
that the short end presses nst a bearing formed upon the spring bolt 
pb — and the long or end presses against the inside of the lock- 
plate, 





2350. Castors ror FurNiTurE, Buses ror Casks, FERULES, &c., 4 
Murtyn.— Dated 16th June, 1877. 6d. 

A portion of the cast bush or other article is made of brass, malleable 
iron, or other suitable metal, the surface of which may be turned, and this 
is placed within or in position around a mould so formed as to produce # 
screw thread upon the article in process of manufacture. Whenany suffi- 
ciently fusible metal, hard enough to form a serviceable screw thread, is 
poured in, which metal adhering to the tinned or other surface, forms a 
raised screw thread firmly united to it. 


2351. Prorecrinc Suirs AND FortiFications AGAINST TORPEDOES, J. 7. 
Parlour.—Dated 16th June, 1877. 8d. 

This consists of a framework sliding vertically in a bracket attached tu 
the side of the ship and revolving upon a hinge, so as to swing round to 
the side of the vessel when not in use. This frame is adjusted to the 
required height by means of a toothed wheel on brackets, driven in any 
convenient manner from the vessel, gearing with a vertical rack on the 
frame. Each corner of the frame is fitted with a toothed wheel, one of 
which is driven by any suitable gearing from the vessel, and over which an 
endless chain passes on each side of the frame, transverse rods connecting 
the two sides. A revolving chain of rods is thus formed, which serves to 
throw torpedoes from the sides of the vessel. 


2352. Hypravuic Evevaror, P. P. G. Marie.—Dated 16th June, 1877.— 
(Not proceeded with.) 2d. 

The vertical guides for the platform are hollow, and the hydraulic rams 
are made to move up and down these guides, which thus serve also as 
guides for the rams during the whole length of their travel. Lugs passing 
through slits in the vertical guides ure .ttached to the platform, so that 
the rams acting on them raise the platform up and down. 

2353. Sprence, Pumps, J. W. Sivan and C. H. Stearn.—Dated 16th June 
1877.—( Not proceeded with.) 2d. 

The pressure in the upper and lower receivers is reduced by means of 
an auxiliary air pump or aspirator to any desired point. The mercury 
is transfe from the lower to the upper reservoir by attaching the 
latter to a flexible tube and a sliding block, or by having both receivers 
working on a ground glass centre, so that their relative positions may be 
reversed. 

2354. APPARATUS TO BE Used 1s HARDENING Fixes, J. Burton.—Dated 
16th Jun, 1877. 6d. 

A cast iron plate is fixed in the water tank used for hardening files, 
and is connected by links to a second movable plate fitted with levers 
heavily weighted at the further end in order to force the faces of the 
plates firmly together. Copper jaws furnished with teeth are attached to 
the inner surfaces of the plates to hold the file. The jaws are opened by 
a lever fastened to the weights and operated from the outside; the file is 
then placed between the jaws, and the weights allowed to fall, thus hold- 
ing the file and keeping it flat until the hardening is completed. 

2355. ConsTRucTION oF SELF-ACTING MuLes, W. KX. Morrison.— Dated 16th 
June, 1877. bd. 

The winding motion is effected by a spur pinion, gearing with a curved 
rack, oscillating on a@ fixed stud bolted on to the square. At the lower 
end of the rack is a pulley or bowl running on an inclined rail supported 
upon studs resting on movable plates at each end, which plates are con- 
nected by a rod, and one of them is connected to a screw, worked by a 
ratchet and wheel, actuated by the ‘‘ going out” of the carriage. The 
arrangement for ‘“ drawing up” the carriage to the rollers consists in 
casting or fixing on the back ot the ordinary “‘ taking-in ” bevel wheel an 
elliptical or excentric spur wheel driving a similar wheel mounted on a 
stud. On the back of the second elliptical or excentric wheel is an 
ordinary spur wheel gearing with a spur pinion keyed upon the back 
shaft of the headstock. In order to deliver the yarn continuously at a 
slow speed during the whole of the time that the roller catch-box is out of 
gear, a bevel pinion is keyed on the head of the side shaft of the head- 
stock, which drives a similar wheel keyed on to the front of the rollér 
spindle and having at the back an internal ratchet wheel with a click 
and spring. 

2356. BicycLes FoR TRAVELLING ON THE TicHT Rope, 7. Hamlet.—Datd 
l6th June, 1877.—(Not proceeded with.) 2d. 

The apparatus consists of a frame fitted with a saddle on the top and 
having an axle in the centre, upon which a wheel revolves while running 
along the cord beneath. The frame descends to a short distance below 
the cord and is fitted with bars, upon which a gymnast is suspended to 
steady the machine, another gymnast being seated on the saddle. 

2358. IxpicaTING THE SPEED oF REVOLVING OR MovenG Bopigs, J. J. 
Royle.—Dated 16th June, 1877.—(Not proceeded with.) 2d. 

A differential motion is attached to the body in motion, and one 
member of the motion is driven by the same, the second menrber being 
controlled by a pendulum, and the third member is arranged to actuate 
the bob of the pendulum so as to lengthen and shorten the pendulum, 
and thus adjust it to the speed of the body in motion, the length of the 
pendulum being the measure of the speed, which can be indicated by 
a pointer on a dial. 

2360. SuspeNpERS ror Lockets, &c., G. 
June, 1877. Not proceeded with.) 

A band of the desired length is fitted with the two parts of an orna- 
mental snap fastening at the ends. One of these parts is formed with 
a projection having a hole through which the ring of the locket is passed. 
2362. Pvrirication or Gas, &c., R. W. Wallace and C. F. Claus.—Dated 

16th June, WS77. 4d. 

This relates te improvements on patent No. 272, January, 1877, and 
consists in the purification of gas from bisulphide of carbon by the use of 
sulphide of barium. The impurities in the gas are acted on by gaseous or 
liquid ammonia, and produces sulphide of ammonium, which is also used 
for the purification of gas from bisulphide of carbon, the surplus being 
used to produce am iacal salts of i 
2363. Pavina, J. W. Denison.—Dated 16th June, 1877. 4d. 

Solid plates of lead, formed with dovetailed lugs on the underside, are 
placed along the horse's track from distance todistance, These plates are 
sunk in the ordinary paving on a level with the road, so as to give a grip 
to the horses and thus prevent their slipping in damp weather. 

2365. Securine Bicvc.e Cranks, J. 7. Townsend.—Dated 18th June, 8i7- 
—(Not proceeded with.) 2d. 

The crank axles are fitted with a right-handed screw on one side and a 
left-handed screw on the other, on which the cranks are screwed and, 
secured by a tangent pin. 

2367. RoLiers usep in Spinnine, J. Stovrer.—Datrd 18th June, 1877. 6d. 

This consists in coating the rollers used in spinning machinery with a 
covering of cork cemented to the metal core and turned in a lathe, a 
— of sensitised gelatine or glue being finally applied to the external 
surface. 

2368. Toy, A. B. Frost.—Dated 18th June, 1877.—(A communication. )— 
(Not proceeded with.) 2d. . 

This is a toy for throwing cards, and consists of a slotted handle for the 
reception of one end of a lever, the other end of which holds the cards. 
A spring in the handle causes the lever to revolve, and coming in contact 
with the handle, throws the card. 

2369. SHearine SHeer Mera, IW. R. Lake.—Duted 18th June, 1877.—(A 
communication.) Sd. 

Two rollers are fitted to the main frame and are adjustable horizontally 
so as to tighten the band upon which the sheet to be cut is placed, and 
which passes under the cutter roller (placed above and between the two 
former rollers), a fourth roller being placed beneath and being adjustable 
in its bearings, so as to bear on the cutter roller. The cutters are 
attached round each end of the cutter roller, which is made in two pieces 
adjustable on their axis, so as to cut any size sheet. The sheet is further 
made to press one side against an edge of a table, so placing it quite true 
and ensuring a true cut. 

2370. Furnace Rakes, @. D. Mease.—Dated 18th June, 1877.—(Not pro- 
ceeded with.) 2d. 

This rake is employed for discharging material from furnaces having 
rotating beds mounted upon vertical axes, and is formed with a long 
handle jointed to a rocking lever in front of the furnace mouth. The 
lever is caused to rock in a vertical plane to and from the centre of the 
furnace bed. 

23'73. MANUFACTURE oF ILLUMINATING Gas, &c., G. W. con Nawrocki.— 
Dated 19th June, 1877.—(A communication.) 1s, 

This relates to furnaces for the manufacture of gas, and consists in 
forming a combustion chamber with sides widening downwards from an 
SS the retort chamber until within a short distance of the bottom, 
when they rapidly approach each other until they nearly meet, leaving 
a narrow slit only communicating with a second chamber below. The 
sides of the combustion chamber are formed with steps so as to provent 
theair and gases creeping up between the fuel and the sides. At a short 
distance below the slit lett in the bottom of the combustion chamber, a 
grate is arranged to catch the small coal and ashes, and thus form a 
small secondary fire. This grate is formed with longitudinal passages on 
each side, converging to the narrow opening, so that air being admitted 
through them is heated on its passage to the combustion chamber. 
2374. Tune Beaver, D. L. Selkirk.—Dated 19th June, 1877.—(A commu- 

nication.) 6d. , 

The point of the tool to be inserted in the tube is circular externally 
and conical internally ; it has four reczsses cut in it to receive four pieces 
grooved internally to grip the inside of the tube, and these may be tight- 
ened or slackened by the conical centre which passes more than full 
length through the tool and has a nut at the end. Over the centre piece 
is fitted a ratchet having in front three turned rollers hollowed out to 
form the bead. The four pieces having been tightened on the tube, the 
rollers are pressed against the tube ends by a feed screw and the ratchet 
then worked. 
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23°75. Foop Preservine, J. Taylor.—Dated 19th June, 1877. 4d. 

This consists in use of borate of lime, the silicate of salts, and the 
tincture and liquor of perchloride of iron, separately or combined with 
each other in aqueous solution, or with acids, salts, oxides, and absor- 
bents, ¢.g., 56 Ib. borate of lime, 28 Ib. boracic acid, and 60 gallons of 
water are boiled together, then thickened with china clay, and 1 Ib. or 
2 lb. of Venetian red. 

2376. Srorrinc Borries, R. J. Smith.—Dated 19th June, 1877. 6d. 

A collar is formed round the neck ot the bottle with two notches to 
allow the passage of two projections on the stopper. The under side of 
the collar is serrated, and each half is inclined, so that on the projections 
of the stopper being passed through the notches and the stopper turned 
round, the notches will be forced down the inclines and pull the stopper 
firmly over the mouth of the bottle. 

2377. Cuarx Harrows, H. Denton.—Dated 19th June, 1877. 6d. 

This invention relates to improvements on patent No. 2803, dated 17th 
October, 1862, and consists of the tine frame bent in a semicircular form 
and fitted with the tines, projecting on both sides of the frame, one being 
attached to the centre and one to each end. The tines are formed with 
two holes, a square one to receive the frame and a round one to receive a 
connecting link by which the frames are joined together. 
23°78. Ventication or WaTeR-cLosets, 7. Waller.—Dated 19th June, 

1877. 6d. 

A space is left between the seat of the closet and the cover which is 
inclined towards the front. The front of the closet is formed with holes 
for the admission of air, and holes are also formed in the pan near the 
top. A ventilating shaft is fitted above the closet, and is in communica- 
tion with both the openings in the pan, and the space between the seat 
and the cover, so that when a person is upon the seat, the air passes 
through the front openings inte the pan, and out of the top openings in 
the pan into the ventilating shaft. When the cover is closed, the air 
passes up the pan through the seat and into the ventilating shaft. 

2379. Oxsamentixc Gas Biocks, SHape Stranps, Trays, &c., W. H. 
Williams.—Dated 19th June, 1877.—(Not proceeded with.) 2d. 

A die engraved with the design to be impressed on the article to be 
ornamented, is fitted in the slide of a stamp. The table carrying the 
article receives an intermittent motion, and the stamp descending im- 
presses the design a portion at the time. 

2381. VaLves ror MACHINES USED IN ComPREsSING Arr, J. C. Leaver.— 
Dated 19th June, 1877.—{ Not proceeded with.) 

This consists of a slide valve worked mechanically in combination with 
a valve free to open when the pressure in the cylinder has been ue 
te the extérnal pressure, thus allowing the fluid to be compressed to enter 
the cylinder at the requisite moment. 

2382. Manvuracrvre or Biscurts, J. H. Gray and A. Harcey.—Dated 19th 
June, 1877.{ Not proceeded with.) 2d. 

This relates to the cooling of biscuits on their removal from the oven, 
and consists in placing them on trays with wire gauze bottoms which are 
made to fit over the top of close-sided hopper-shaped ai: chambers, and 
a current of air passed through from ordinary air fanners. 

2383. Hancrxc Wixpow Sasues, G. A. Biddell.—Dated 19th June, 
1877. 10d. 

Chains are substituted for the cords usually employed, and are made to 
pass over chain pinions on an axis extending across the top of the frame, 
the weights being left exposed and serving as handles to raise or lower 
the window. In order to insure the sides of the sash running parallel to 
the guides in which it works, an axis is fixed to the sash, and extending 
right across, is fitted with two pinions which gear with a rack fixed to 
the stationary frame. 
2386. AstRoNoMICAL 

1877. 6d. 

The instrument consists of a hollow sphere formed of the principal 
meridians, in which the earth revolves on its axis and performs its circuit 
round the sun, which is suspended from a point in the hollow sphere 
representing the pole of the ecliptic. The sphere is held in position by 
four vertical columns, and is fitted with a cog-wheel placed on a level of 
4yin. from the foundation platform. A small pinion is fitted with a lever 
extending outside the sphere, and carries a bracket, upon which the 
earth is mounted and revolves in its orbit round the sun. The diurnal 
revolution of the earth is obtained by a bevel wheel fitted to its axis gear- 
ing with a bevel wheel upon the shaft carrying the former pinion. A 
bracket is attached to the north pole of the earth, and carries an arm to 
which the moon is attached. A curved arm is attached about 2in. from 
the pole of the ecliptic, and revolves inside the hollow sphere, and carries 
a model planet. An hour angle is formed by quadrantal meridians. 
2387. Comprvep Steam anp Arr Enorves, J. A. H. Hasbrouck.—Dated 

, 20th Jeune, 1877.{A communication.) 6d. 

This consists in the combination with a steam engine of an air pump 
actuated by a cam or other device, so that its movement shall be accele- 
rated or made intermittent in degree of piston speed as compared with 
the stroke of the engine at certain points. The air pump may be single 
or double acting. The way valve admitting the admixed steam and air 
to the engine being closed, the compressed air in the pump passes through 
a check valve into the chest of the way valve without passing into the 
cylinder until after the engine turns the centre, when the valve opens, 
permitting it to do so, thus relieving the back pressure on the pump. The 
steam cut-off opens when the air pump has completed its forcing stroke. 
The cylinder and its immediate adjuncts may be partially or wholly elec- 
trically insulated. The piston way is made partly in glass, or lenses are 
inserted into them, reflectors being provided for the reflection of light 
and heat. 

2389. Treatinec Paper, 7. Kromer. 
cation.) 4d. 

This relates to a means of detecting the tampering with envelopes or 
labels, and is applicable for sympathetic writing. It consists in employ- 
ing known substances which on being moistened react chemically on one 
another, producing colour or change of colour. On the adhesive edge of 
an envelope or on a label, one of the substances is applied as a mark or 
line, and when the adhesive matter has dried, the other substance is 
applied outside. When moisture is applied to dissolve the adhesive 
matter, it causes the substances to react on each other, rendering the line 
or mark visible. The substances employed may be sulphate of iron and 
infusion of galls, or other substances possessing the quality of changing 
coleur by mutual reaction when moistened will do equally well. 

2390. Exectric Traps, S. Fynn and C. Cropley.—Dated 20th June, 1877.— 
(Not proceeded with.) " 

Traps used for shooting matches are held in position by a spring bolt 
attached toa cord for opening the trap. The bolt in this invention is 
liberated by passing a current of electricity through a coil of wire fitted 
to the ground frame, and of which the. armature liberates the retaining 
bolt. 

2391. Drvyine Stoves, H. B. Barlow.—Dated 20th June, 1877.—{A commu- 
nication.) Not proceeded with.) 2d. 

This relates to stoves for drying malt, and consists of a number of per- 
forated floors, one above the other, on which the malt is spread, and a 
current of air caused by a fan below the lowest floor, so as to draw the air 
through the floors from the top to the bottom. 

2392. Arraratus ror Matin, H. B. Barlow.—Dated 2th June, 1877.— 
(A communication.){Not proceeded with.) 

The grain is allowed to germinate in a cistern with a false bottom, 
through which air is admitted ; the cistern is also connected with a 
perforated metal drum, into which the grain descends (when the germi- 
nation is sufficiently advanced), and is further subjected to a current of 
air, at the same time being agitated by the partial revolution of the 
drums. 

2304. Pressinc Cuarr into Baas, E. P. H. Vaughan.—Dated 2th June, 
1877.—(A communication.) Not proceeded with.) 2d. 

An elevator is attached to the chaff-cutter and is fitted with a vertical 
tube, to the end of which the bagis attached. A vertical screw, made to 
revolve from any convenient part of the machine, turns in the end of the 
tube, thus forcing the chaff into the bag. 

2267. Horsr-rvas, 8. B. Sowden and F. Lee.—Dated 11th June, 1877. 4d. 

This consists in interweaving woollen material with jute, flax, tow, or 
other suitable material, in such a manner that the under side of the piece 
when woven presents a surface consisting almost entirely of wool, the 
other material employed being upon the top side of the rug. 

2294. PROPELLING AND STEERING VesseELs, J. J. Kunstadter.—Dated 13th 
June, 1877. 6d. 

This consists in mounting a screw propeller in the blade of the rudder, 
or on the afterpart of the blade of the rudder, or in a movable framing. 
It may be employed as an addition to the ordinary screw propeller or 
independently. If mounted in or on the rudder blade its shaft is carried 
in bearings in the rudder, but if not, it is carried by independent frame- 
work, and motion is given to the said shaft either from the main shaft 
or from an independent shaft, to either of which it may be attached by a 
ball-and-socket joint, Hoole’s or other universal joint or bevel gearing. 
2295. Licur Rercectrors, Dirrusers, AND CONCENTRATORS, F. A. and F, 

Hamilton.—Dated 13th June, 77. 6d. 

This consists in the use of glass vessels, either plain or coated with 
material having reflecting surfaces, and filled with water, spirit, or other 
liquid, and hermetically sealed. They may be fixed or movable in 
suitable cases or frames, which frames can be regulated or set to requisite 
angles by means of quadrants running on plates or bearers. For 
reflecting light polished plates of metal or glass are employed, silvered, 
flat, curved, or indented in metal cases in or on metal or w i " 
which are moved to required angles by screws and nuts, attached to 
which are sheaves with universal joints worked by cords or chains. 


2312. Comus, C. F. King.—Dated 13th June, 1877.—{A communication.) 4d. 
The combs are made of an artificial ivory known as ivoride or xyloidine. 





2d. 


Apparatus, W. H. Haigh.—Dated 20th June, 


—Dated 20th June, ST7.—(A communi- 


» 


2d. 





The tecth are cut by circular saws mounted on a shaft driven at a high 

velocity. The plate of ivoride is fixed upon a carriage and moved 

gradually up to the saws. 

2332. Apparatus FoR GENERATING STEAM, W. 
June, 1877.—(A communication.) 6d. 

This consists, first, in the employment ef a circulating tube or 
pause surmounted by a collector in the boiler tubes ; secondly, in 
the employment of movable collectors with the lower part prolonged and 
with diaphragms and perforated caps ; thirdly, the superposition and 
construction of troughs, adapted to the inside of boilers, and provided 
with overflow pipes or channels or grooves. A vertical pipe is placed in 
the interior of the boiler, and is furnished with small curved tubes 
governing the ordinary level of the water in the troughs ; its upper part 
is connected with a cock for the discharge of water or steam. It is 
lowered or raised by means of an endless screw operated by a winch or 
other suitable means. 

2344. Sream Enotes, Hon. C. A. Parsons.—Dated 15th June, 1877. 6d, 

The cylinders are mounted on a balanced frame or casting, capable of 
rotating, which, in its turn, is mounted on a hollow trunnion, through 
which the steam passes, and which is connected with the valve chests of 
the cylinders. The trunnion is surrounded by a chamber communicating 
with the exhaust pipe and the exhaust passages of the cylinders, and it 
(the trunnion) has its bearings in a standard. The piston rods embrace 
the crank pins of a double crank shaft, which has its bearings in a second 
standard. For working the valves a stationary excentric is employed, 
fitted to a slide, which allows of its being thrown to right or left. The 
concentric strap carries two radial arms, which are severally jointed to 
an arm, which, by its rocking motion, operates through suitable 
appliances the slide valves of the cylinders. 

2357. Harts, Caps, &c., J. Feaver.—Dated 16th June, 1877. 6d. 

This relates to the ventilation of hats, caps, &c. A strip of cork or 
other soft yielding material is placed next to the body of the hat, and a 
corrugated, angular, or undulated surface is imparted to it by means of a 
grooving or moulding machine. Between this and the inner lining, a 
strip of woven, perforated, or other porous material is interposed. 

2361. Sroprers ror Borries, C. Warner aad W. Tully.—Dated 16th 
June, 1877. Sd. 

This consists in a stopper made preferably of india-rubber or gutta- 
percha, fitting into the neck of the bottle. and having an opening or 
passage through it. The inner end is wedge-shaped, and its two sides, 
which are capable of opening or closing, are exposed to the pressure 
inside the bottle. A disc or cap with a hole in the centre is made fast to 
the mouth of the bottle. A special form of tap passes through the 
stopper for drawing off the liquid. 

2372. Scarrotp FRAME AND SHIELD FOR THE PROTECTION OF FIREMEN, 
A. M. Clarke.—Dated 18th June, 1877 —(A communication.) 6d. 

This consists in coupling lengths of tubing together to form scaffold 
frames for supporting curtains of metal plates to be hung on them. At 
the lower ends of the upright tubes and braces steel points are attached 
for entering the ground. The plates are coupled from centre to centre, 
so that any one can be turned to open a space through which a nozzle may 
be inserted to play on the fire. 

2380. ArpaRatTus FoR CoverING Hoes tx Surps’ Borroms, &c., H. 
Studdy.—Dated 19th June, 1877. 6d. 

This relates to a frame to facilitate the use of mats, sails, sheets, or 
other articles for stopping leaks in ships below the water line. The frame 
is constructed of three or more pieces of wood or other material, strapped 
together with metal bars, or with wire, rope, or other material, and 
between which pieces rollers may be placed for drawing the frame along 
the sides or bottom of the ship. To this frame is attached by means of 
short lengths of rope a collision mat, sail, sheet, or other suitable object. 
2384. Brake Apparatus ror Puttey Biocks, &c., F. Ley.—Dated 19th 

June, 1877. 6d. 

To the extremity of the brake lever a rod is attached, passing through 
the centre of and carrying a ball. To the end of this rod the cord is con- 
nected, by which the brake is to be applied. The rod passes through a 
ee in a plate carried by a prolongation of the head of an inverted T 

rame. 

2385. Umprecias, Parasois, aND SunsHApDeEs, B. J. B. Mills.— Dated 19th 
June, 1877.—{A communication.) 6d. 

This consists in the employment of a series of spring clips, which, at 
the moment of closing the umbrella, lock each rib to its corresponding 
stretcher, securing the umbrella in a closed position without necessitating 
the use of a stop to act in connection with the runner. When open, the 
umbrella is retained in position by a spring which obviates the necessity 
for any grooves in the stick. 

2393. Preventinc Waste tv Rovinc AND Sprnninc Frames, R. Varley, 
J. P. Woltenden, and 8. Scais.—Dated 20th June, 1877. Ge. 

A bracket is secured to the framework, having a longitudinal slot, in 
which fits a sliding block ; to this block is centred a lever, one end of 
which projects over the wire board, and is bent so that the yarn passes 
over the end of the lever, and the drag presses it down to the wire board; 
the other end of the lever is a little heavier, so that when the yarn 
breaks, the lever turns on its centre, and a stop fixed on the lever comes 
in contact with a pin fixed in the side of front rollers, which pin slides 
the lever and block back, the heavy end of the lever coming in contact 
with a grooved lever. This last lever is secured to a stud to which 
another lever is attached, which presses against a sliding cam, and causes 
the end of the same to come in contact with another pin in the side of 
the rollers of the machine ; this pin slides the cam backwards, and 
actuates a tappet lever, which is secured at one end, and grips the draw- 
ing or roving yarn, preventing the same from travelling towards the front 
rollers of the machine, at the same time the tappet lever also lifts the 
back roller from the back fluted roller, and thus stops the drag on the 
roving. 

2395. Screw Sreamsuips, J. W. Sadler.—Daeed 20th June, 1877. Gd. 

The cylindrical tube through which the screw shaft passes at the deep 
narrow part of the keel below the stern, is formed by two vertical frames 
with vertical stern posts at the extreme stern, having vertical parallel 
recesses on their inner faces to receive pins on the bearing block of the 
screw. A vertical screw-shaft passing from the deck works through a 
nut in the bearing block, so that the screw can be adjusted according to 
the depth of water it is sailing in. The screw shaft is fitted with a 
universal coupling. Rudders are arranged on either side of the vessel, 
closing flush with the sides, and do not project beyond the stern, so that 
upon one rudder being opened the water will rush into the cylinder, and 
out through openings behind the rudders. 


2396. Inonrnc Macuines, H. E. Newton. 
communication.) 6d. 

The ironing roller is carried in the forked arms of a reciprocating frame 
having its fulcrum at the base of the fixed frame. The roll receives its 
motion from a horizontal revolving screw working through a nut in the 
frame, and is always in contact with the ironing board placed beneath it 
upon the upper part of the fixed frame, and made with a curve corre- 
sponding to the sweep of the roll. 

2397. Packine, W. Terrell and E. Turner.—Dated 20th June, 1877. 2d. 

Compound yarns are made with a mixture of esparto fibre and linden 
fibre, from which a rope or plait is made suitable for packing. 

2398. Sraxps ror COOKING AND OTHER VessELs, J. and J. Maxfield.— 
Dated 2th June, 1877.—{ Not proceeded with.) 2d. 

The legs of the stand are hinged to a ring; at one end of each leg there 
is a projection which enters a groove formed on the underside of the 
vessel to be held. To pack the stand the legs are turned on their hinges 
until they are parallel with the plane of the ring. 

2399. VDyeinc YARN or CLotu, 7. P. Miller.—Dated 21st June, 1877. 4d. 

The liquor in which the yarn or cloth is to be dyed is kept at a heat of 
from 120 deg. to 140 deg. Fah., until the colouring matter is exhausted, 
the goods being then steamed instead of being acted on by the exhausted 
dye liquor at a boiling heat. 
aan. WASHING AND CaURNING Macuines, BE, Taylor.—Dated Qlst June, 

877. 6d. 

The washing machine consists of a tub with a shaft passing through the 
bottom, on which rise vertical arms bearing a roller. This roller, which 
may be undulated, is made to rock on its axis by means of a lever and 
toothed wheels. In the churn, the shaft is placed longitudinally at or 
about the centre of the tub. Dashers are fixed on to this shaft. 
om MACHINERY FoR Courtine Nas, J. Btheridge.—Dated 2st June, 

877. 6d. 

The strip of metal is held in a gripper actuated by a cam on the main 
shaft, and is advanced across the machine by a lever giving a rocking 
motion to the frame, upon which the gripper is fixed. A suitable stop is 
placed so as to regulate the feed. A Seeder is arranged on either side of 
the machine, and they act alternately. The bottom cutting tool is 
placed in an angular tool box, so as to allow the passage of the feed 
ae and the tool is made of a straight steel bar bevelled off at the 

ge. 

2402. VenicLes ror TRAMWAYS AND Raitways, M. J. Roberts.—Dated 
21st June, 1877.—( Not proceeded with.) 2d. 

This consists ina means of enabling a train of carriages to be driven 
easily over sharp curves, by connecting the axles of the wheels of the 
different carriages by a connecting rod with a universal joint. 

2403. ApPaRATus For MortIstInG CARRIAGE WHEEL Bosses, &c., C. Bell, 
—Dated 21st June, 1877. Not proceeded with.) 2d. 

The tool is turned conical to fit into a hole in a shaft, the section of tool 
being a rhombus. A longitudinal slide is fixed to the framework, and 
upon this slide is fixed another slide transversely to the centre of the 
shaft. Two heads are fixed on this transverse slide, one of which is 
vided with a spindle ; a oad coe is secured at one end, an index Tate 
at the other. e other head is similar to a loose head in a slide lathe, 


R. Lake.—Dated 14th 


Dated 2th June, 1877.4 





2404. Tramway Cars, J. Bades,—Dated 21st June, 1877. 6d. 

The body of the car, and the frame upon which it rests, are vided 
with circular and segmental plates, and a fulcrum bolt w rgd ory the 
car swivels ; there is ao a slot bolt at each end to secure the car to the 
frame when it has been turned half round. 

2405. Sream Boiters, W. H. Miffin.—Dated 21st June, 1877. 6d, 
A horizontal main cylinder is fitted with tubes communicating with 


two other cylinders placed above and parallel to the main cylinder. The 
furnace is placed beneath the main cylinder, and the flarhes pass along 
its under surface round the end and over the top, passing between the 


lower parts of the connecting tubes, and then along the under side of the 
upper cylinder, and between the upper part of the connecting tubes to 
the flue. Tubes are sometimes fixed to the under side of the main 
cylinder, the other end communicating with a mud collector placed longi- 
ppm beneath the grate bars, and therefore not exposed b the action 
of the fire. 

2406. Cookine Rances, H. T. Hassall.—Dated Qat June, 1877. 6a. 

The front bars are made to slide in grooves formed in the sides of the 
front of the fireplace. The bottom of the front bars rests on a lever 
jointed to the back of the grate and projecting beyond it, so that upon 
the lever being moved up or down, the bars move with it, and thereby 
increase or diminish the depth of the grate. 

2407. Umpretias, &ec., F. Hodges and G. A. Healey.—Dated 2st June, 
1877. 6d. 

A helical spring is fixed to the runner, which has a slight independent 
movement on the tube to which the spring is attached, so that when the 
umbrella is closed, the spring forees the runner forward, and drawing the 
stretchers tight, brings the ribs close against the stick without the aid 
of a tip cup or an india-rubber ring. 

2408. Scurcuine Fax, &c., J. R. Dry and §. Anderson,— Dated 2lat June, 
1877. 6d, 

The flax is conducted by feed rollers down a guide board on to a pair of 
revolving conical drums fitted with longitudinal blades slanting across 
the rollers. The flax passes through these conical rollers on to a second 
pair similar to the former, but placed with their smaller ends beneath 
the larger ends of the former pair. The shive is thus removed from the 
flax, which then falls on to a single-bladed roller beneath, to which a 
rubbing motion is given in order to remove any shive that may still 
remain. 

2409. Manvuracture or Parser, J. Luke.—Dated 21st June, 1877. 6d. 

This consists in making a sheet of paper of two or more sheets which 
may be of different colours, thicknesses, and qualities. The finer quality 
for the coatings is contained in a vat over the ordinary papermaking 
machine. This vat has a hollow cylinder mounted on it, the outer cover- 
ing of which is fine wire cloth. In a framework at the top of this vat 
couch rolls are mounted, which, with the felt or travelling cloth, are in 
close contact with the cylinder top. The pulp is carried between 
rolls towards the sheet which is being formed by means of the ortiney 
machine. 

2410. Jacquarps ror Looms, 0. Ball.—Dated 2lst June, 1877.—(Not pro- 
ceeded with.) 2d. 

The needles of jacquards are formed of a square, oblong, oval, or tri- 
angular section in order to prevent their Prot von round on their ends, 
and the eye of the horizontal wire is formed with two or more laps or 
twists, so as to give more bearing surface to the vertical wire which passes 
through. The lifting rod of the jacquard is operated by passing it through 
a swivel stud. 

2411. Tusutar Boers, J. Furness.—Dated 2let June; 1877.—(Not pro- 
ceeded with) 2d. 

A series of locomotive or narrow tubes, and then a series of Galloway 
tubes, are placed alternately the whole length of the flue. 

2412. = Ruowren, 7. Morgan.—Dated 21st June, 1877.—(A communi- 
cation.) 6d. 

This relates to an apparatus for registering the checks issued in dini: 
rooms, &c., and consists of a number of cells in which the checks are eee | 
in columns, having across the bottom a sliding bar, by which means the 
bottom check is deposited outside the instrument by the outward move- 
ment of the bar, the backward movement pushing the next one into a 
drawer at the back, thus registering the number of checks issued. The 
sliding bar also causes a bell to strike on its return journey. 

2413. Removinc Snow rrom Raitway Lives, J. L. Rosenfeld.—Dated 21st 
June, 1877.—( Not proceeded with.) 2d. 

This consists of a carriage somewhat broader than the ordinary carriages 
running on the line, fitted with a platform, the edge of which nearly 
touches the rails. The cs » is fitted with cleaners working on vertical 
hinges so as to allow them to be fixed in an inclined position, and thereby 
press the snow outwards. 

2414. Neepies ror KNITTING AND Sewine, J. H. Johnson.—Dated 21st 
June, 1877.—(A communication.) 6d. 

This consists in adapting to a slot in the stem of the needle a curved 
lever, composed of two arms and united at a bend. The lower and shorter 
arm is pivotted to the stem between the outer end of the top and longer 
arm and the lever. The top arm being heavier than the bottom, it will 
have a tendency to fall, but to prevent its falling a bar is attached to the 


slot. 


2415. Door-sprinc Box, J. Barton and J. Rogers.—Dated 22nd June, 1877. 
jel. 


oO, 

The box is sunk into the floor and has an axis projecting through the 
upper cap. On the axis is fixed a lever, to which are attached hel or 
flat springs. A tongue projects from the upper cap which keys itself 
into a slot at the heel of the door. This may be employed in connection 
with a galvanic battery to sound a bell. 

2416. Srencu Traps, J. Kent.—Dated 22nd June, 1877. 6d. 

This consists in oupering a funnel having a valve fitting into the end 
of the funnel attached to a pivot, and balanced by an arm and weight. A 
straight outlet tube or pipe proceeds at an acute angle from the side of the 
box or chamber, and having at the other extremity a metal bend which is 
connected with the sewer. 

2417. Pumps, FE. Paul.—Dated 22nd June, 1877. 6. 
This relates, first, to pumps used on ships or vessels employed for sal- 


vage purposes, and consists in constructing the cover or covers of the pump 
cylinders so that they may be caused to slide within the pump mt der. 
The valves are placed in the cover or covers. The second part relates to 


pumps having an intermittent motion. The pump piston is attached toa 

sleeve placed around the pump rod, the sleeve and pump rod being 

rigidly connected together by a screw and nut. 

2418. Steam Wincues, &. Pav!.—Dated 22nd June, 1877. 6d. 

The winch is fitted with an additional steam cylinder to operate a 
double grooved pulley, round which a rope passes, one end being attached 
to one side of the ship, the other end being carried over a pulley on the 
jib, and fastened to a point on the other side of the ship. The rotation 
of the pulley in cither direction will cause the jib to swing to one side or 
the other. The rope is kept tight on the grooved pulley by passing it round 
another pulley attached to a piston rod connected with a cylinder upon 
one side of which a steam pressure is maintained. 

2419. Rorary Enornes, J. Beale.—Dated 22nd June, 1877. 6d. 

This consists in causing the ends of the partition or slide to maintain 
its contact with the internal surface of the cylinder between the inlet 
and outlet, by means of a piece fixed to the slide at right angles thereto, 
with a slot furmed in such transverse piece, through which is passed a 
pin fixed in the cylinder in such a position that its centre is at a distance 

rom the interior of the cylinder corresponding with half the length of 
the slide, when this is at its position of ‘‘ greatest piston.” 

2420. Manvuracture or Gas, A. Colson.—Dated 22nd June, 1877. 6d. 

This consists in inserting in the usual socket attached to the retort 
mouthpieces, or at a convenient distance therefrom, a short spigot and 
socket piece, the spigot going into the socket of the first-named socket, 
and the second socket receiving the ascension pipe. In the space 
— the two sockets is fitted a throttle valve worked by means of a 
lever. 

2421. Treatine Cast Iron, W. Baker.—Dated 22nd June, 1877.—{ Not pro- 
ceeded with.) 2d. ° 

This consists in separating the phosphorus from the molten cast iron 
by injecting or otherwise bringing into contact carbonic acid. 

2422. Jointinc Exnps or Rattway Rats, &c., W. Milner.—Dated 22nd 
June, 1877.—(A communication.)—(Not proceeded with.) 2d. 

The rails are made single-faced on the inner side, and the ties at the 
joint are longer than usual. The fish plates are formed so as to cover at 
east three ties, with the 7 over the centre one, and extend down to 

and together with the rail which they clamp between them, 

2423. Torprpo Guarps, H. Fletcher.— Dated 22nd June, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists of an adjustable framework jointed to the ships’ sides and 
fitted with transverse rods. 

2424. PREPARATION OF GLASS AND OTHER SURFACES TO BE ORNAMENTED, 
G. W. von Nawrocki,—Dated 22nd June, 1877.—(A communication.}— 
(Not proceeded with.) 2d. 

in water and allow- 


A pattern colour is posed by steeping g 
ing it to trickle off in drops when it is mixed with a chlorizin solution 
and glycerine, the whole being stirred, and Swedish lamp black added. 
It is then left to evaporate, and when it becomes a — paste, is laid on 


to the surface to be ornamented, forming a layer proof against the sand 
blast. 


lati 





2425. Cart Betts, &c., A. Bennett.—Dated 22nd June, 1877. 6d. 

The bell is fitted to the upper end of a tube, the lower end of which is 
conn to the stand. A second tube is placed outside the former one 
upon which it is free to revolve. The inner tube is fitted with a s al 
spring bearing on the end of the push rod, projecting out beyond tho 
upper part of the bell. This rod is fitted with a pin projecting outwards, 
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so as to run in a helical thread formed in the outer tube, causing it to 
revolve. The hammer is fitted to this tube, and at each revolution is 
brought into contact with two lugs formed at opposite points on the 
e of the bell. 
on when the pressure is removed. 
2426. Merar Rartway Sieepers, H. Gardner.—Dated 22nd June, 1877.— 
(A communication.) 8d. 
relates to the construction of per t way sleepers in plate iron, 
com into special form b; die and matrix in order to produce 
dished bottoms therein, and 0 flanged edges and ends with raised 
parts for bey see the rails vertically or inclined, as desired, such 
raised ving slots or holes in the shoulders, through or into which 
bolts or likefasteners can be placed and used to secure the rails in 
conjunction with cheek plates. 
. Sctssors, B. J. Henchy.—Dated 22nd June, 1877.—(Not proceeded 
with.) 2d, 

This consists of a spring placed between the handles so as to force the 
blades apart after each cut. 

2428. Puriryinc Gas, J. and F. W. Clark.—Dated 22nd June, 1877.- - 
(Not proceeded with.) 2d. 

The gas is passed through a series of pipes in a hot air chamber heated 
from below, whereby the gas is heated to the proper point to decompose 
the bisulphide of carbon. The gas then to an oxide of iron purifier, 
ee will remove any sulphuretted hydrogen that may have been 

ormed, 
2429. Suearine Sueer, &ec., W. 
1877.—(Not proceeded with.) 2d, 

This consists of a fixed cutting plate and a knife having a reciprocatin 
motion from a driving wheel, driven by a band from above, and attache 
to a spindle and disc with a pin, which works a bell-crank lever by means 
of a connecting link. x 


2430. APPARATUS YOR Mut1eLe TeLecrapny, S, Pitt.—Dated 22nd June, 
1877.—{A communication.) 6d. 

A number of messages are sent simultaneously over the same circuit 
by the Morse system, and also by the electro-harmonic or telephonic 
system. the common circuit are combined an electro-harmonic 
or telephonic a tus, and a Morse apparatus with a resist, coil 
applied to each transmitting key of the said Morse apparatus, the tele- 
phonic instrument being thus able to work regardless of the working of 
the Morse instrument. 

2431. Propeviine Street Cars, &c., R. W. Eddison.—Dated 22nd June, 
1877.—(A communication.) 8d. 

This consists of a platform, above which the car is arranged, and below 
which the engines are arranged. The boiler is suspended beneath the 
platform, and communicates with a double-ended steam chest with dual 
valves for regulating the injection and exhaust. The piston rod is con- 
nected with the cranks on the driving axle. 

2438. Sream Borter Furnaces, J. J. Storer.—Dated 22nd June, 1877.— 
(Not proceeded with.) 2d. 

This consists in constructing within the fire-box side walls supporting 
a solid arch or roof. To prevent the fire fuel from being carried into the 
tubes or flues a cross < aie or arch is placed in the flame chamber, formed 
of refractory material. 

2434. Rorary Sream Enaine, W. R. Lake.—Dated 22nd June, 1877.—(A 
Fen ony see a a Met ec de - 

This engine is constructed with a series of casings or coverings, 
one behind the other, within which is a wheel provided with pad mye 
vanes keyed upon a driving shaft. The engine may be steam jacketted. 
The steam enters one of the casings through an orifice, and acts on the 
paddles of the wheel, and arrives at the interior circumference of the 
apparatus, where it escapes from the casing and enters the second, and so 
on throughout the series, actuating in its passage all the revolving appa- 
ratus contained therein. 


2435. Manvractore or Naits, G. Simpson.—Dated 22nd June, 1877.— 
(Not proceeded with.) 2d. 

This consists in forming nails with notehes or serrations on one side or 
edge only. 

2436. Countrna Apparatus, W. R. Lake.—Dated 22nd “June, 1877.—(A 
communication.)—{ Not proceeded with,) 4d. 

This consists of a number of discs bearing the indicating numbers and 
actuating each other, the unit disc only being made to revolve by a slide 
fitted to the side of the frame, and shifted to the number to be indicated, 
such num! being on the edges. 


or re or Iron AND STEEL, J. Gjers.—Dated 22nd June, 

1877. 8d. 

- This relates to improvements on patent, No. $440, dated the 2rd December, 
1867, and consists in placing the melted crude metal in a vessel lined with 
oxidising fet containing rich oxides of iron, and supporting combus- 
tion in the vessel by the use of air blast without the aid of fuel, simul- 
taneously causing alternately the surface of the fettling to be acted upon 
by the oxygen in the air blast, and the metal constituting the bath to be 
acted upon by the surface of the fettling so oxidised. 

24388. Manvracrure or Cement, 7. R. Crampton.— Dated 22nd June, 
1877. @d. 
The raw material is introduced into a revolving heated chamber in a 
wdered state, and it is caused to travel from one end to the other, the 
eat Pasting in the contrary direction, and to fall into a suitable receptacle. 
As it falls it may pass through a stream of air entering the furnace, 
so as to heat the air before it comes in contact with the fuel combustible 
gases. 
2441. Marine Enorxe Governors, J. W. Fowle.—Dated 23rd June, 1877. 
—{Complete.) 6d. 

This consists of a float connected by a vertical rod with a knee lever 
jointed to a valve rod of a small intermediate steam cylinder, the piston 
rod of which, at its forward end, is jointed to the ordinary throttle lever. 
A small steam pipe with valve and cut off leads round the throttle valve 
chest from the main steam pipe to the ordinary steam cylinder supply 
Ripe, insuring, ut ‘all times, a small supply of steam to the main pra a4 

'o prevent too sudden opening or closing of the throttle valve, the piston 
rod of a pump cylinder may be connec! in line with that of the inter- 
mediate steam cylinder. each end of the 2. cylinder proceeds 
a Pipe with self-acting valves to a water tank, the valves closing when 
liquid is forced out of the cylinder. To let the liquid pony of bape mid 
connecting are provided between the parts divided by the valve, 
and their exit area can be regulated. 


Bouxsixpine, F. 8. Schmitz and W. G. Slanson.—Dated 28rd June, 

1877. .) bd. 
Books are formed of single leaves united by means of binding threads 
ay through orifices formed by the ing of ite diagonal cuts 
the alternate sections of the leaves. 


2443. Permayent Lerrer Fries, B. Hunt.—Dated 23rd June, 1877.—(A 
communication.)—(Complete.) 6d. 








M. G. Turquand.—Dated 22nd June, 








PP 


col of a ular holder ha vertical recesses at one 
side and a series of index leaves held in a binding back which can be 
in luced or removed vertically. A swi s is attached to the 


nging 

holder so as to bear on the free ends of the sheets. e binding back is a 
narrow lar case with open front and rods on which the index 
leaves, perfora' near their back edges, are strung. The leaves have 
also flexible rods at their back edges, sprung into recesses between the 
side plates of the binding back, and free to move up and down in these. 
After removal of a set of index leaves with the filed matter, the free front 
edges are secured by a binding strap. 

2444. Sucar Cane MILLs, A. McOuie.—Dated 23rd June, 1877. 6d. 

This relates to three roller mills, and consists of a massive iron base 
frame to which the headstocks Somet of wrought iron plates) are 
attached. The bearings of the rollers are formed in the headstocks, the 
cap of the upper roller being attached by bolts passing through the base 
frame, whilst those of the lower rollers are held in position by bolts 
attached by pins horizontally to the headstocks, and may be shifted hori- 
zontally so as to bring the bottom rollers nearer together or to place them 
further apart. 

2445. Manvracture or Curese, J. Smith.—Dated 23rd June, 1877.—{ Not 
roceeded with.) 2d. 

When the milk has been curded in the usual manner, it is placed in 
boxes with perforated sides, which are put into the compartments of a 
centrifugal machine, each box containing a spiked roller to keep the curd 
open. 

2446. Heatinc anp VENTILATING BurLpINnGs, P. Jensen.—Dated 23rd 
June, 1877.—(4 communication.) 10d. 

The apparatus may be made in various forms and sizes and of various 
ma . By one arrangement, the heat rises from the fireplace to the 
upper Bere of a heat chamber, and then descends and passes off into the 
chimney ; the air in the lower part of the room is drawn into side flues, 
and air heating pipe or upright flue —_— through the heat chamber ; 
the air thereby becomes heated, and passing out near the top of the 
stove, returns to the room. Several modifications are shown. 


2447. Gas Apparatus, W. Puckett.—Dated 28rd June, 1877. 4d. 

This consists in a suitable shaped metallic case containing a number of 
tubes, which are o at ends and fixed either horizon’ or 
inclined. Additi tubes may also be fixed above those mentioned, 
either or at right angles to the same. Inside the case is a shallow 
atm: ¢ air and ope burpst Fearne with a number of holes. The 
burner is connected to a vertical tube having slots cut in it, the tube being 
furnished with a sleeve, which may be drawn up or pushed down, so as 
to close or mo the slots which admit the air. The gas is admitted by a 
pipe descending to a distance corresponding with the slots in the tube, 
which, together with the gas pipe, is enclosed in an outer tube that rises 


The spiral spring causes the push rod to resume its. 
ed 





above the level of the liquid to be heated, the apparatus being submerged, 
and the liquid passing through the open tubes. 
2448. Connections or Rops anp TuBEs, AND ManvuractuRE oF Woop 
Screws, &c., R. Richavdson.—Dated 25th June, 1877. 6d. 
This consists in employing multiple threads instead of single threaded 
screws, the number, , and shape, of such threads, varying according 


to the article. 
2449. Execrric TeLecrarn Apparatus, J. W. Brown.—Dated 25th June, 
1877.—(Not veded with.) 2d. 
This consists in employing a suspended coil, electro-magnet, armature, 


or other appliance which is caused to move by the action of the main line 

current. This coil or other appliance gives motion to a contact piece con- 

nected to one end of a local battery. The other end of the battery is 

connected to two or more contact pieces through coils. 

2450. Loapixc anp Untoaprxg Mine Caces, W. R. Wills.—Dated 25th 
June, 1877. 10d. 

An inclined platform is arranged at the pit’s mouth, from the upper 
side of which the empty tub is delivered on to the cage, the bottom of 
which is inclined at the same angle as the platform, the loaded tubs being 
advanced on to the lower side of the platform. The cage in rising pushes 
against a rocking lever, the ends of which hold the empty wagons hack, 
until the cage in rising releases them, and allows them to run on to the cage 
one by one, the loaded one running off on the opposite side at the same 
moment. 

2451. Bac Frames, W. Groves.—Dated 25th June, 1877. 6d. 

This consists in connecting the two halves of the bag frame by means 
of flat strips of steel bent in the shape of a U, and rivetting the ends to 
the frames, so as to form a spring in the place of the ordinary hinge 
joint. 

. “Grazinc” or Fixinc Sseets or Giass, 7. W. Helliwel.—Dated 
25th June, 1877.—( Not proceeded i 4d. 

The sheets of glass are supported on ribs, the upper end fitting into a 
groove on one rib and resting upon and a Sd the following rib, to 
which clips are attached to prevent the glass slipping downwards. 
Troughs are formed in the ribs to catch the water that may beat through. 
2453. TeLtemerers, F. Wirth.—Dated 25th June, 1877.—(A communica- 

__ tion.) Not proceeded with.) 2d, 

This consists of a telescope with crossed thread and an angle mirror 

laced before the telescope and covering half the object lens and diverg- 
the rays of light to an angle under 90 deg., in order that the measur- 
ing rod may be held in balance. ‘© rings are attached to the telescope 
to support it in the jaws of two uprights, upon which the telescope is free 
to move round its axis. 
2454. Harcninc anp CoLtectinc Oysrer Spat, P. Jensen.—Dated 25th 
June, 1877.—{Not proceeded with.) 2d. 

This consists of a water-tight reseryoir so placed that the inflowing 
water stream produces a suitable current and effects a renewal every 
twenty-four hours. The hatching reservoir is arranged so that the sea 
water cannot flow in directly at high water, but is supplied by a pipe. 
The air and the water in the hatching room are slightly heated. 

8081. Sasu Puttey Cases, W. Clark.—Dated 1st August, 1876. 

This invention consists in fitting one or two rollers in a case, having a 
cylindrical screwed exterior, so that it may be fixed by screwing it into 
an auger-hole made in a door or window, according as they are used for 
sliding doors or sash pulleys. 

3088. CuiuprReN’s Carriace Cuains, W. R. Lake.—Dated 2nd August, 
1876. 


A combined chair and play-board with pivotted legshaving wheels, and 
made capable of being transformed from a low toa high chair, and toa 
carriage. 

3006. Rotter Sxates, C. Harrison.—Dated 8rd August, 1876. 

A two-wheel skate, divergence and convergence of the axles being pro- 
duced by guiding their ends in inclined grooves, placed with the upper 
ends nearest each other, so that pressure on one side of stock causes 
approach of axles on that side. 








IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE market on Change in Birmingham to-day—Thursday— 
was less agitated than last week by political rumours arising out 
of the war, yet there was unrest enough to prevent any buying 
that could be at all tponed. Certainly, amongst consumers, 
there was no disposition whatever to speculate. 

Birmingham pig makers’ prices were declared to have touched 
their lowest ; consumers were present who were not disinclined to 
admit this, but they were not all prepared to do so, and even 
those who did would not buy more than from hand to mouth. 
Common Staffordshire pigs could not be sold even at prices which, 
in some instances, meant a loss of 2s. 6d. a ton to makers. North 
of England pigs are being bought at £2 7s. 6d., short weight, 
delivered. this price, assuming the carriage to be 12s. 6d., is 
nearly 5s. per ton below the rate—delivered—at which No. 4 is 
being held by the Cleveland masters. 

Coal was very plentiful and cheap, and the disinclination of the 
colliers to do anything to assist their employers to make a profit 
by current trading, was much complained of. 

Messrs. Wardand Sons, of Priestfield and Willenhall, are about 
to put out the furnace which they recently blew in for the making 
of all-mine iron, their stock having become as large as they care 
to have it just now. 

The arbitrators under the South Staffordshire Mines Drainage 
Act made on Wednesday a draft award for the Tipton district. 
They estimate that £22 will be required for the drainage of 
the mines in that area during the ensuing year, and they order the 
levying of a rate of 3d. per ton on fireclay and limestone, 9d. on 
ironstone, and 6d. on coal and slack. A few mines, however, are 
totally exempted from payment, whilst the rate on certain other 
collieries is reduced to the proportion respectively of five-sixths, 
three-fourths, two-thirds, one-half, and one-third. 

‘he miners of South Staffordshire have forsome time past been 
dissatisfied with the National Union, to which they belong, 
because it does not impose com: ry levies in the case of strikes, 
and the me of the West Bromwich and Darlaston districts have 
just seceded from the union, The secessionists number in both 
districts about 5000. 

Public attention in this district is just now being called to the 
question whether the tin-plate trade can be permanently main- 
tained in the Midland Counties. It is argued that at. first sight 
there is everything in favour of the Midland Counties as a most 
desirable position for, at any rate, a considerable portion of this 
manufacture Coal, iron, and labour are plentiful; a large con- 
sumption of tin-plates goes on in the immediate neighbourhood ; 
and the distances from all the great inland towns and from the 
chief ports of export are less than from Wales. It is, however, 

that, as at present conducted, the trade cannot be 
pemenintly maintained. Wages rule from 33 to 50 per cent. 
igher than in Wales, and the railway companies carry the great 
bulk of the Welsh manufacture to the shipping ports for about 
half the price per ton per mile which they do from South Stafford- 
shire. 5 wages and fair railway rates are set down as needed 
to render South Staffordshire as favourable a field as any in the 
kingdom for the manufacture of tin-plates. 

Continental orders for hardwares are checked by the un- 
certainty overhanging the issue of the forthcoming congress; but 
Black Sea and Danubian orders are being distributed to a small 
extent. Increased activity in the military and naval store 
fo ar em at home is producing a little effect upon the 
industries which are always the first to feel the benefit of any 
such activity. 

The Australian mail delivered this week is of slightly more 
value than the mail of last month, in respect particularly ef 

alvanised iron. Prices, when the mail left, were for ‘ Orb” 
brat, £25 15s. to £26; very best brands, £27 for 26.gauge; 
ordinary English brands, £24 10s. Tin-plates were saleable at 
10 per cent. advance on invoice; fencing wire had been moving 
off slowly at £12 10s., £14, and £15, for Nos. 6, 7, and 8, 

The Patent Nut and Bolt Company, whose works are at Spon- 
lane and Smethwick, have earned £29,699 during the past year, 
besides having an available balance of £4990 brought down from 
last year. They propose to pay a dividend of 10 per cent. on the 
year, add £5000 to the reserve fund, and carry forward £1600. 

The directors of the Oldbury Railway Carriage Company, who 
in times of moderately good trade usually pay 10 per cent. 


dividend on the ovdiners sh announce that they are not in a 
position to declare any ividend beyond that on the preference 


shares. 

The Coalbrookdale Company, of Shropshire, following the 
example of the leading Staffordshire engineers and ironfounders, 
have given notice to a number of their hands for a reduction of 


wages. 

The Town Council of Worcester having petitioned the Local 
Government Board for a provisional order to enable them to 
acquire properties for a series of street improvements in the city, 
a local government inspector has attended and held an inquiry 
in the city, and his report is likely to approve the scheme. 

The miners’ strike at Longton, North Staffordshire, affecting 
1200 hands, which has been going on for seventeen or eigiteen 
weeks, and has entailed a loss upon the town in wages and money 
spent by employers of something like £35,000, is now virtually at 
an end, the men having determined to go in at the 10 per cent. 
reduction. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Aw extremely depressed tone has pervaded the iron trade of 
this district during the past week, owing probably in great 
measure to the threatening aspect of affairs in the East, and 
although there was a fair attendance at the Manchester weekly 
meeting on Tuesday, there was very little disposition for business 
and but few orders were given out. 

Lancashire makers of pig iron are still quoting for delivery into 
the Manchester district 51s. per ton for No. 3 foundry, and 50s. 
for No. 4 forge, less 24 per cent.; and although these, as already 
intimated, are almost prohibitive prices in the face of the ex- 
tremely low rates at which other brands can be bought in this 
district, the local smelters are epperennly determined to still 
further reduce their production rather than give way further in 
their prices, and there is every probability that, without some 
early improvement in trade, more of the furnaces will have to be 
blown out before long. In hematites there is little or nothing 
doing, and the furnaces in blast are kept going almost entirely on 
such of the old contracts that have not yet run out. 

Outside makes of iron continue to be pushed here at the extremely 
low figures noticed last week, Lincolnshire and Derbyshire irons 
delivered into the Manchester district being offered at about 50s. 

r ton for No. 3 foundry, and 48s. 6d. per ton for No. +4 forge, 
ess 24 on cent. Notwithstanding the combination prices, cheap 
lots of Middlesbrough iron are still to be bought from merchants, 
and the average quotations for G.M.B.’s delivered into the 
Manchester district are about 48s. 9d. to 49s. 3d. per ton for 
No. 3 foundry, 48s. 3d. for No. 4 foundry, and 47s, 9d. per ton for 
No. 4 forge, net cash. 

The majority of the forges and foundries are yery short of 
orders, and none of them are busy, whilst amongst the large 
engineering and machine-making establishments there are very 
few that are not running short time, or are only partially em- 
ployed. For delivery into the Manchester district quotations are 
without change ; North Staffordshire bars remaining at £6 7s. 6d. 
to £6 10s. per ton; Lancashire at £6 5s. to £6 7s. 6d.; and 
Middlesbrough at £6 3s. 6d. to £6-5s. per ton. 

The question of wages and prices has again been under the con- 
sideration of the Lancashire finished iron makers, who have held 
another meeting this week, and I understand that a further 
reduction of 5 per cent. in wages has been decided upon, but the 
arrangement of any uniform basis as to prices was not considered 
practicable. 

One of the large firms in the immediate neighbourhood of 
Manchester has just secured a good order for steel switch tongues 
for the East India Railway. 

In the coal trade there is still only a very moderate amount of 
business doing, and with the exception of some of the best coal 
collieries, which are tolerably well supplied with orders for house 
fire purposes, very few of the pits are working up to their full 
production. Many of the common mines are closed altogether 
for the present, and at those that are working frequent stop- 
pages fare necessary to prevent stocks going down on the pit 

anks. The better classes of round Gaal suitable for house fire 
purposes generally maintain late rates, but inferior descriptions 
of fuel used in ironmaking and general manufacturing purposes 
are, if anything, rather easier, owing to the keen competition for 
orders. The average quotations at the pit-mouth are about as 
under :—Best Wigan Arley, 10s, to 11s. per ton; common do., 
8s. to 9s.; Pemberton four-feet, 8s. to 8s. 6d.; common house 
coal, 6s. 6d, to 7s.; forge coal, 5s. 6d. to 6s, 6d.; burgy, 4s. 6d. to 
5s. 6d.; and good slack, 3s. to 4s. per ton. 

The shipping trade is without improvement, and extremely 
low — continue to rule in the Liverpool and other shipping 
markets. 

No interruption can be noted in the condition of the hematite 
market of North Lancashire and Cumberland. The events of the 
past few weeks have not, as might have been expected, disturbed 
the position. The demand for iron remains quiet, but there is a 
steadiness which enables makers to keep up a regular output. 
The depression is keenly felt. in the forge department, but Bes- 
semer iron remains in good demand at fall prices. The greatest 
oe yore of the iron manufactured in the district is Bessemer, 
and this is likely to continue, inasmuch as the districts which 
consume forge iron afe much more depressed than.is the case in 
Furness and Cumberland, ‘and because Bessemer iron is 
largely required by steel makers, who are busy now, and will 
from the present prospects remain busy for some time to 
come. It is very remarkable that the steel trade is so 
brisk at a time when there is so much depression in other 
branches of industry. It must be taken as a sign of the times, 
and of the daily-growing importance which steel is assuming. 
The greatest confidence in the future of the steel industries in 
this district is expressed. No. 1 Bessemer is quoted at 66s. at 
makers’ works, and No. 3 forge at 62s. 6d., with the usual pro- 
portion for other qualities. “Steel is at a cheaper figure, and very 
nearly touches the value of finished iron. 

The Barrow Hematite Iron and Steel Company experimented 
a few days ago in the manufacture of speigeleisen iron, from 
ee and Irish ores, and the result has been successful. 
High-class speigel iron, well charged with manganese, has been 
ye iat and ae cargoes of Spanish ore for this purpose are 

eing imported. Speigeleisen, it will be known, is required for 
mixing purposes in steel manufacture with the Bessemer iron of 
Furness. In these days of keen competition any movement 
which will cheapen the cost of production is of importance to all 
who are en sant in this branch of trade. 

Tron shipbuilders are not doing much business, and although a 
few new orders are reported as having been accepted, it is evident 
a dull trade will be done for some months to come. On Wednes- 
day the Barrow Shipbuilding Company launched two steamships 
—the Countess of Aberdeen, for the Aberdeen and Hull Steam- 
ship om a measuring 200ft. long, 26ft. Gin. beam, and 
14ft. depth of hold, with a gross tonnage of 575 tons; and the 
Recovery, built to the order of the Independent Marine Salvage 
and Steam Pumping Company, Limited, her dimensions being— 
length, 180ft.; beam, 25ft.; depth of hold, 14ft. 9in.; and gross 
tonnage, 480 tons. 

The finished iron trade is very dull. The Moss Bay Company 
having determined to stop their rolling mills, the New Yard Com- 
pany. et be the only one engaged in the finished iron trade of the 

istrict. 

Engineers and ironfounders are short of work ; boiler makers 
are fairly busy, and railway rolling stock manufacturers have 
improved prospects. 





ron ore is firm, and coal remains quiet but steady. 
Casting operations have been started this week at the new 
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works of the Barrow Steel Casting Company. There is a good 
opening for this trade, for this company, by the adoption of 
modern appliances, are introducing new features into the trade. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE political incertitude during the past week has naturally 
caused an uneasy feeling in all business circles, and its immediate 
effect has been to cause great caution and timidity amongst con- 
sumers. Whilst some vendors are dis to be , others hold 
the opposite view, and are pre’ to do as much business as 
they possibly can, on the ground that “‘a bird in the hand is 
worth two in the bush.” The Midland Iron Company, Limited, 
near Masborough, have this week succeeded in effecting a reduc- 
tion of 7} per cent. from the previous wages rates of the whole of 
the various classes of ironworkers in their employment. Other 
local houses are preparing to take the same step, in order that 
they may be placed on the same footing as the Staffordshire 

ers. 


In the armour-plate de ents here there is no great amount 
of activity, but during this week a very quantity of finished 
plates have been sent off by rail. Several hundred tons were for 
the Austrian vessel, the Tegethoff, and were 12in. and l4in. in 
thickness, whilst others were for the land forts of the Sheerness 
and other defences in the South of England. At the Atlas Works 
I bdliieve say beng of Yin. plates are being constructed to the 
order of the Dutch Government. 
There is a tolerably steady call for English spiegeleisen and 
a the latter article being now in much favour 
with the mer steel manufacturers, and the former having 
wholly “‘run out” the German article which was formerly in 
almost exclusive use. Spiegel with 20 to 25 per cent. of manga- 
nese is selling at £5 10s. to £5 15s. per ton. 
The Bessemer works remain fairly active, and with two excep- 
tions, have orders on their books sufficient to carry them through 
the ensuing three or four months. At the Phcenix establishment 
—Steel, Tozer, and Hampton—work was almost stopped —— 
part of last week, owmg to the cracking of one of the rail mil 
engine cylinders. The place is now, however, in full operation. 
Three weeks ago the Great Northern Company let three contracts 
for rails, two to Sheffield houses, and the other to a Lancashire 
maker. e last-named having since, from some reason or other 
outside my knowledge, thrown up the order, I believe it has been 
iven to one of the two local houses. The price is said to be 

coe ts if at all, over £6 per ton, a quotation at which profit 
must be assumed to be purely problematical. I am also told 
that a Russian Government order for 20,000 tons of rails has been 
offered to a local concern which has had previous favours of the 
same kind ; but I have not heard whether the negotiations have 
ended satisfactorily. 

The cast steel trade is quiet in most of its departments, but at 
Jessop’s and two or three other leading works more activity is 
discernible. W. Jessop and Son have recently received some 

ood American orders, and have put on a large number of men. 

e ordnance de ent of another of the large steel houses has 
at length eapeeteneee a revivification, and the workmen have 
been put on full time, mostly on large castings for the tubes of 
Woolwich and other guns. The same firm have also secured 
an order ‘for rifle barrels, and have now some of its unequalled 
,machinery at work boring the barrels. In this case, I believe I 
am correct in stating that the guns and rifle barrels are for our 
own Government. The boring machinery had previously been 
idle for a very long period. 

At the Butterley Ironworks, Derbyshire, the men employed in 
the boiler yard have been put on three days a week only, having 
previously been on full time. The turners and fitters are also on 
short time. 

Girders are in poor request in all directions owing to the dulness 
of the iron trade rendering extensions unnecessary, and by reason 
of the successful Belgian competition in respect of girders for 
building purposes. e Manchester, Sheffield, and Lincolnshire 
Railway Company, nevertheless, are now inviting tenders for the 
construction of a number of girder bridges on their system. 

During the week the file forgers, strikers, and cutters haveagreed 
to accept a reduction in wages of 10 per cent., and negotiations 
are in progress with the hardeners and grinders to the same end. 
The drop will in all probabilit ene | about a slight fall in selling 
prices, to take the shape of additional discount in place of issuing 
a new file list. 

In edgetools, saws, sheep-shears, files, plated wares, brass- 
foundry and cutlery, there isa moderate amount of business in 


P but prices are cut very fine indeed. 

The Sheepbridge Iron Company’s new shafts at Langwith 
have this week struck coal at a depth of 538 yards from the 
surface. e coal seam has also been reached at the new 
Houghton Main Colliery, Barnsley, at 515 yards down. 

There are disputes of minor’ importance with the men at 
several local collieries. The question of a general reduction is now 
likely to assume a definite aoe 

The British Wagon Com: 


y's dividend is at the rate of 10 per 
cent., that of the Sheffield 


m Company at the rate of 8 per 
cent., and that of the North Central Was Company at the 
tate of 10 percent. In each case the directors’ reports deplore 
the depression of the iron, steel, and coal trades. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE very large excess of production over consumption during 
last month, has this week caused a still further degree of stagna- 
tion in the pig iron trade. Merchants and consumers appear to 
find it difficult to understand why they should continue to pay 
the high rates demanded by makers, at a time when the actual 
requirements of buyers are so far from being in accord with 
the _productive resources of the district. Makers, however, 
ave in retaining the range of prices upon which they 

letermined some weeks ago, and they are more than ever 
likely to carry their own way, for although the demand 
is limited, and a few makers are still keeping aloof from 
the combination, yet the great bulk of the disposable iron 
is in the hands of makers, who are maintaining the same prices 
as we have previously quoted—No. 1, 45s.; No. 3, 41s.; and No. 4 
forge, 40s. per ton. The production continues to be considerably 
larger than consumers can take up, but a large proportion is 

mer iron, which finds a market more readily than forge or 
foundry qualities. At the Eston Works, Messrs. Bolckow, 
Vaughan, and Co. are making 1500 tons of Bessemer iron weekly. 
Part of this they sell, but the bulk of it is retained for their own 
use. At Tudhoe, also, the Weardale Iron and Coal Company 
have commenced to increase their production of Bessemer iron, 
which is now of considerable extent. 

There is no change to speak of in the finished iron trade. 
Manufacturers are raising the prices of ship plates by a combina- 
tion among themselves, but it is extremely doubtful whether such 
a@ movement will long be attended with success, seeing that in 
this branch of trade Cleveland has to face the competition of 
several other districts. At present plates for shipbuilding pur- 
poses are quoted at £6 10s. to £7 perton. The quantity produced 
in the North of England is about 10,000 tons per month, but 
the resources of the district are equal to a much larger yield, and 
as ship plates are now the only extens‘ve manufacture left to 
malleable iron producers, there is a growing tendency to cultivate 
it extensively. For the last few years, indeed, Cleveland has 
contributed by far the largest a of the ship plates used both in 
Scotland and in the North of England. Plate manufacturers, 
however, are not so fully employed as they were some months 
ago. Attwoor three works the mills are on short time, but it 








is not expected that there will be any very serious depression felt 
in this branch of the trade for some months. On the Tyne and 
Wear, indeed, the shipbuilders have now work on hand that will 
keep them busy for the next quarter. ices, however, are ve 
low. nt contracts have nm undertaken at £13 to £14 per 
ton, which is less than the average of any year since 1864. 

Railmakers continue to do next to nothing at the works of the 
Darlington Iron Company, which are among the largest of their 
kind in the kingdom. e output of iron rails has been next to 
nil for more than a year pat, although the company have been 
able to get a few orders for merchant iron, and expect at their 
annual meeting next month to present a much more satisfactory 
balance-sheet than the shareholders expect. 

The strike of the Northumberland miners may be said to be at 
an end. The executive of the union has decided that there is 
not on the last vote the necessary majority of three-fourths in 
favour of continuing the struggle, and Heol the men must 
resume work. Ata meeting of the principal collieries, however, 
the men had been constrained to resume work before the union 
interfered. The strike has now lasted for nearly three months, 
but it has not been by any means general, seeing that only 
some 8000 men and boys have been idle, out of nearly double 
that number e' ed in the county as a whole. 

Prices of continue much as they have been for the last 
month. The price of coke keeps up wonderfully well, but all 
other kinds of fuel find a slow sale. 

e mineral traffic receipts of the North-Eastern Railway 
Company show up to the present time a decrease of several 
eae pounds, as compared with the same period of 1877. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE continued uncertainty and excitement regarding Eastern 
affairs has had an unfavourable influence upon the iron market, 
arresting the improvement which had taken place in the demand 
and in the prices. But though fluctuations have occurred, and 
there has been less disposition to do business, yet values have, 
on the whole, been well maintained. It is felt, however, that 
pentions must be conducted at present with much caution, and 

e amount of business done in the course of the past week has, 
therefore, not been large. Very little iron has been sent into the 
public stores, and Messrs. Connel and Co.’s stock of pigs are 
indeed about 200 tons smaller than they were a week ago, the 
y enps 4 being now 170,671 tons. The exports of pigs have 
allen off, and so have the arrivals from the North of England. 
Prices of pigs are, on the whole, pretty well maintained, but a 
sodbeothed tins been made in some classes of manufactured iron. 
Since last week one furnace has been re-lit at the Quarter Iron- 
works, making eighty-eight now in operation, as compared with 
118 at this time last year. 

Little business was done in the warrant market on Friday, 
when holders were firm, and purchasers showed hardly any 
desire to operate. In the forenoon transactions were repo at 
51s. 2d. cash and 51s. 4d. one month, whilst in the afternoon no 
business was reported. The market opened firm on Monday 
morning, with business at from 51s. 2d. to 51s. 34d. cash and 
5ls. 44d. to 51s. 6d. one month, the transactions in the afternoon 
being at about the same rates. On Tuesday the market was 
s ier, at 51s. 3d. to 51s. 4d. cash, and 51s. 5d. to 51s. 6d. one 
month, these rates being maintained throughout the day. On 
Wednesday the market was quiet with little business, and to da: 
ine pa the tone was even more flat, at 51s. 3d. to 51s. 2d. 
cash. 


For makers’ iron there has been a moderate demand, and while 
some of the brands have fluctuated in value, the changes have 
about balanced each other. Good mixed brands sell at 6d. per 
ton less money; Gartsherrie, No. 3, improved 6d.; Monkland 
and Clyde, Nos. 1 and 3, declined 6d.; Govan, No. 1, fell 6d.; 
No. 3, rose 6d.; and Glengarnock Nos. 1 and 3, improved 6d. 
each. The quotations are now as follows :—G.m.b. f.o.b. at 
Glasgow, per ton, No. 1, 52s. 6d.; No. 3, 51s.; Gartsherrie, No. 
1, 60s.; No. 3, 54s.; Coltness, No. 1, 65s. 6d.; No. 3, 56s.; 
Summerlee, No. 1, 59s.; No. 3, 53s.; Langloan, No. 1, 62s. 6d.; 
No. 3, 54s.; Carnbroe, No. 1, 55s.; No. 3, 52s. 6d.; Monkland, 
No. 1, 52s. 6d.; No. 3, 5is.; Clyde, No. 1, 53s. 6d.; No. 3, 
52s. 6d.; Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 52s.; 
Calder, at Port Dundas, No. 1, 59s.; No. 3, 52s. 6d.; Glen- 

arnock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 54s.; Eglinton, 
No. 1, 53s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 53s. 6d.; 
No. 3, 51s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
60s. = No. 3, 55s.; Kinneil, at Bo’ness, No. 1, 54s. 6d.; No. 3, 
51s. 6d. 

The exports of pigs during the past week were 5637 tons, as 
against 6183, and the imports from Cleveland 4740, as compared 
with 7331 tons in the corresponding week of last year. 

As regards the malleable trade, hardly anything favourable can 
be said ; but makers, being now enabled, from reduction of wages 
and other causes, to abate still further the former low prices, 
have already been doing so, and reductions have accordingly 
taken place. Bars and nail rods are reduced 10s, per ton, the 
quotations of the former being now £6 5s. to £6 10s., and the 
latter £7 per ton. The locomotive builders have been exceptionally 
busy, as will be judged from the fact that in the course of the past 
three weeks engines and tenders to the value of close upon 
£70,000 have been despatched from Glasgow for the Indian rail- 
ways. Along with these, and for the same destination, a large 
quantity of bridge work and railway materials have been sent 
off, and chiefly on this account our exports of iron manufactures 
are just now nearly three times as large as they were at the same 
time last year. Last week’s shipments embraced ten locomotives 
and tenders valued at £23,390, and railway sleepers £8271, for 
Bombay; a steam launch £2000, and steam barge £8520, for 
woe al £4000 iron rails, for New Zealand ; £2878 worth of 
machinery, £2865 castings, £2500 pipes, £7500 wrought iron and 
£1700 miscellaneous articles. 

The coal trade is pretty extensive in bulk, but dull on account 
of the still excessive supplies to be had, and prices are unchanged. 
Exports are not quite so good on the west coast, and on the east 
they have decidedly fallen off lately. Coalmasters in the eastern 
mining districts are reported to be considering the propriety of 
following the example set them in the west, and still further 
reducing the wages of the miners. ; 

Efforts are still being made by the union leaders to induce the 
miners to go back to the union, and at a meeting held at Cambus- 
lang, near Glasgow, a few days ago, it was resolved to form a 
branch association. A resolution to reduce the hours of labour 
to eight per day was deferred in the meantime. j 

e Coltness Iron Company have given notice at their works, 
at Carluke, that miners’ wages will be reduced 10 per cent., 
and those of weekly-wage workers to the extent of 4d. per a 

From what transpired at a meeting of the executive bo: of 
the Fife and Clackmannan Miners’ Association, held at Dun- 
fermline, on Saturday, it appears that a dispute has arisen 
between the Association and the National Union as to the matter 
of finances, and it was oven maga A decided that no delegate 
should be sent to the conference to be held at Birmingham, on 
the 5th March. The secretary was instructed to send whatever 
funds were available to the aid of the men on strike in the county 
of Northumberland. ; 

Messrs. William Baird and Co. have completed the erection of 
160 coking ovens at their works at Haugh, Kilsyth, and they 
will thus be enabled to produce coke of a firmer and better 
quality than before. Z 

oo bow Osborne Reynolds delivered a most interesting lecture 
on Thursday last, on ‘‘ The Formation of Rain-drops, Hailstones, 
and Snowflakes,” under the auspices of the Glasyow Science 
Lectures Association. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE colliers at Abertillery, working in the employ of the 
South Wales Colliery Company, have struck to ihe nutans of 
nearly 800 men. Last week the notice issued by the manager 
me ree and the intimation given was a resumption of work 
only at a reduction of 5 per cent. It is very likely that this 
would have been accepted, but the board of directors having 
minutely eaten yey matters, finding that the colliery did not 
pay, discovered that the wages paid to the “‘ tradesmen,” that is, 
the smiths, carpenters, and others, were greatly in excess of the 
average required, that these men should be placed on the same 
footing as those at neighbouring collieries, this meant a reduction 
> ag class of 15 per cent., and the issue has been a general 
strike. 

The coal trade is unmistakeably looking up, but the risks atten- 
dant upon a foreign trade at this peculiar juncture make shippers 
exceedingly cautious, and business is now conducted with 
extreme care. Prices have a tendency to rise in steam coal, and 
any hostile movement on the part of England would be at once 
followed by an advance of 1s. to 2s. per ton. 

The total coal sent from all Wales last week was 111,800 tons, 
and the total iron and steel 5050 tons, the most of the latter 
being rails for Bombay. 

‘The Taff Vale Railway has declared a dividend of 10 per cent., 
with 1 per cent. bonus. The improvement in coal and a large 
traffic in foreign ores enable them to do this. I referred 
lately to the fact that three and a-half million tons of coal 
were sent from the Rhondda Valley during last year, all of which 
went over the Taff Railway. This enormous drain of the best 
coal must tell, and strenuous efforts at the new takings are being 
made to get them into readiness to supply the demand. It is 
well known that some parts of the Rhondda are being rapidly 
worked out, and the future great coal district will lie between 
Harris’ Navigation, Glasbrook’s Mountain Ash, and Williams’, 
on the east bank of the Taff near Pontypridd. A fine and virgin 
field many miles in circumference constitutes the last steam coal 
taking in the Taff Valley, and as yet no speculations are in the 
market. 

No. 3 Rhondda coke is in good demand, its qualifications for 
steel making being of the highest character. No. 2 is not in 
demand, and so far the impossibility of eliminating phosphorus 
prevents its peongtpane in the new steel works. 

_A good trade also been done of late in patent fuel, Cory, 
Y eo, and Co., shipping 1400 tons for Valencia, and 1170 for Mar- 
seilles, while the Cambrian, Crown, Tirrells, and Cardiff, have 


also had their share. 
a bars for tin-plates are quoted at £8 15s. per ton at 
ore. 
Tin-plates v from 16s, 6d. to 18s., and at present trade is 


flat. In the Kidwelly district many men have been paid off. 

A well-informed local correspondent has drawn attention to the 
monopoly exercised by Liverpool houses in connection with thc 
Welsh tin-plate trade, and pointed out that the competition 
between three or four firms has been the cause of Welsh makers 
being reduced to such low figures of late. It is notorious that 
the Swansea makers as a rule undersell every one. The 
Gloucestershire tin-plate trade is on the whole tolerably good, 
with the exception of Redbrook. 

In the mining districts of the Forest of Dean the emigration 
continues freely; upwards of 100 persons left this week for the 
a ey rtm of Manchester. 

important trade meeting was held at Bristol this week, 
when an exhaustive report was read from the deputation who 
visited South Wales in order to trace the causes of the existin 
depression. In this report it was stated that Mr. Crawshay hai 
400 wagons, each capable of taking 10 tons, ready to be loaded 
for the market ; that in 1874 there were 8000 miners employed, 
and now not more than 1000 are employed in the whole district. 
The average working of the collier when the deputation was in 
Wales was three days a week and the earnings 10s. per week. 
The condition has improved since, but the deduction at the trade 
conference was that the great risein prices in 1874, and consequent 
overloading the market with coalowners, has led to the existing 
state of things. Coal in 1874 was 30s. per ton, now it can be 
had for 10s. 

Mr. Simpson, of Liverpool Landing Stage, arrived at Merthyr 
on Wednesday ; he is commissioned to engage 500 colliers. 

Mr. Geo. Brown, the well-known manager at Navigation 
Colliery, died last week. 
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roperties of well-selected cocoa, Mr. Epps has provided our 
Goskdans tables with a delicately ironed beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be gradually built u 
until strong enough to resist every tendency to disease. Cotvede 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourised frame.”—Civil Service Gazette.—Sold_ only in kets 
labelled—James Epps and Co., Homeopathic Chemists, London 
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COMPOUND ARMOUR-PLATES. 

As already reported in our columns, a second series of 
experiments, intended to determine the gun-resisting 
power of steel-faced iron armour-plates, has been 
carried out on board H.M.S. Nettle at Portsmouth. 
Two plates were tried. The plates were made on 
a system patented by Mr. Ellis, by Messrs. Sir John 
Brown and Co. The first plate consisted of an equal 
thickness of iron and steel ; it was 7ft. 9in. by 6ft. 8in. 
and 9in. thick ; the face was of low steel. The second 
plate had a face of rather hard steel 44in. thick, the iron 
portion being also 4hin. thick ; the dimensions of the 
plate were 7ft. Gin. by 6ft.7in. Three 250 1b. projectiles were 
fired at each plate with charges of 50]b. of powder. No 
shot got through, but both plates were heavily cracked, 
the steel being fissured in all directions. The low steel 
behaved better than the hard steel. The union of the 
steel and iron was perfect. 

These experiments, taken with those made at Spezia 
and the first set on board the Nettle, prove that steel is a 
match for Palliser shot and shell; that is to say, the 
projectiles are broken up and cannot penetrate. But 
they also prove that the steel cracks, and it is by no 
means impossible that, for reasons which we have already 
explained—vide THe ENGINEER for Jan. 11th, page 27— 
it is because the steel cracks the projectile is excluded. 
Be this as it may, we are face to face with a fact which 
no amount of further experiment can alter or modify. 
True steel will inevitably crack when struck by shot. We 
use the word steel in its commonly accepted sense. That 
is to say, it isa metal produced either by the Bessemer, 
or Siemens-Martin, or some other process different from 
that which gives us wrought iron. It is quite possible 
that in future compound armour-plates a “steel” may be 
used so low that it will not crack ; but it will be found 
that such a material will be no better for armour-plate 
purposes than good wrought iron. In a word, the success 
of steel as a medium for resisting projectiles depends on 
its hardness, and with this quality cracking goes as an 
invariable concomitant. It may be said with almost 
absolute confidence that no steel can be made which 
will at once break up_ projectiles effectually and 
yet not crack when it is hit hard enough. How 
much it will crack is quite another question, and one 
of considerable importance, for the following reason. 
It is certain that no naval engagement can last much 
more than a very few hours, Now if a ship’s sides are 
protected with plates which can surely be peeled off by 
an enemy’s fire, but which will defend the ship effectually 


till they are removed, then their value turns altogether on. 


the time which will be required to peel them off. Two 
systems of armour may be equally good in one sense as 
regards keeping out shot ; but one may be so made that 
it will fall off the ship’s sides in t patches after half 
an hour’s work, while the other will hold on for an hour. 
Then the second system is infinitely better than the first. 
It appears to us, therefore, that the proper course to 
pursue now is to endeavour to produce some combination 
of iron and steel plates which will retard the operation of 
peeling as much as possible. The first thing which sug- 
gests itself is the sandwiching of steel between two 
wrought iron plates. If these do not crack, then the 
steel cannot fall off the ship’s sides, as it will be held 
between the two plates. here is reason to believe, 
however, that this plan will not answer. The steel 
must be backed up by a considerable thickness of 
iron, or it will not stand up to its work. It 
may be taken for granted, therefore, that the front 
or guard plate, as we may term it for convenience, 
would represent so much extra weight, which is objection- 
able. In the second place, moreover, there are grounds 
for thinking that the object of using a steel plate would 
be defeated if it were covered with thick iron. The great 
efficiency of steel seems to depend on the way in which it 
affects the shot at the first moment of impact. It breaks 
the points short off, and by doing so it not only blunts 
the shot, but sets up an incipient fracture in it. e first 
blow is here really the whole battle ; and to put a soft 
cushion, so to speak, of wrought iron in front of | the steel, 
is to spoil all. 

Under such conditions, it appears to us that as the 
inevitable must be accepted, and as steel must be exposed 
to the direct impact of the shot, and as it is sure to crack, 
we must so arrange matters that the cracks may do as 
little harm as possible. Two or three methods of con- 
struction suggest themselves, which we place before our 
readers for what they are worth. 

The first arrangement consists in securing by the 
Wilson or Inglis method several small and rather hard 
steel plates to one of iron, instead of one plate. Thus, 
for example, a plate sft. by 4ft. might be faced with 
three stee plates arranged as shown in Fig. 1, instead of 
one plate. There would be little difficulty met with in 
keeping these plates 
’ 2 weg ununited to each 
ae other, although they 
_ were in oe doa 
cael . tact at the e ’ 
The object to be 

ined would be the 
4 ocalisation of the 
seae cracks. Thus plate 
2, Fig. 1, might 
be cracked all over while 1 and 3 remained sound : 
whereas had a single plate been used the cracks 
would probably have extended as shown by the 
dotted lines, to say nothing of new cracks started, as a 
result of jars where the shot had not struck at all. The 

int to be settled by experiment is—would 1, 2, and 3 

materially weaker than a single steel plate? and 























would any one of them if struck be cracked much more 
it would have been if it formed part of a single 
ate In other words, let us suppose that the blow of a 
alliser 250 lb, shot produces an aggregate length of crack 
of 6ft. in a single plate sft. by 4ft., would it produce 
more than 6ft. of crack in one plate of three, each of 
which plates measures 4ft. by aft. 8in.? If not, then 
much would be gained. 

The second and apparently more promising arrangement 
consists in carrying the steel into the iron in such a way, 
that no matter how cracked the front portion may be, 
so long as the iron sticks together the steel will be sup- 
ported. The Wilson plate is made by running molten 
steel on to the bi of a heated iron plate in a furnace. 
Let us sn ppone that furrows be planed in the plate, to 
begin with ; then the steel would enter these, and thus 
a larger surface of union would be 
sos between the iron and steel. 
‘ig. 2 shows a section of such a 
compound plate. That such plates 
world be expensive is certain, but 
it would be worth while to try one 
for the sake of experiment. Tt the 
result were satisfactory, then cheaper 
methods of construction would un- 
doubtedly be devised. 

It appears to be settled beyond 
question that both Mr. Wilson and 
Mr. Inglis can make a perfectly 
good weld between the iron and 
the steel. So eminent an authority as Sir Joseph 
Whitworth has thought it worth while to make an 
armour-plate fitted with hard steel plugs to break 
up the shot. Carrying this idea a step further, and 
bearing in mind the possibilities of 
construction, may it not be practi- 
cable to make an armour-plate which 
shall consist of alternate layers of 
iron and steel, as in Fig. 3, which 
shows a section of such a plate ? 

The idea involved is very much 
the same as that of Sir Joseph 
Whitworth, but the plan has this in 
addition to recommend it, that the 
direction taken by the cracks in the 
compound plates would probably be 
localised to the steel. If we suppose 
the layers to run horizontally, then 
the cracks would be horizontal, while 
if the layers were disposed up and 
down, then the poo: 2 would be 
perpendicular. This being the case, 
it would become possible so to 
dispose the bolt hol 
armour would be broken up would be held on. Thus let 
Fig. 4 be a portion of a ship’s side, with the layers of steel 








FIG.3 
es that the strips into which the 
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and iron running horizontally ; then the effect of fire 
would be probably as shown. Here, it will be seen, that 
in spite of a great aggregate length of crack, the plate is 
as secure as ever on the ship’s side, whereas, had it been 
a single plate, the cracks might have run in all directions, 
and great sections between the bolts might have dropped 
out. 

It would serve no good purpose to extend a purely sug- 

stive article like this to any greater length than it 
nas already reached, and we may condense its purport 
into a few final sentences, by saying that itis pretty 
clear that the armour-plate of the future will be a com- 
bination of steel and iron ; that the steel pee, and 
probably the whole plate, will crack under the impact of 
shot ; and that cracking is, on the one hand, not an 
unmixed evil, and, on the other, whether it be or not, it 
cannot be avoided; that it appears to be probable that 
something would be gained if the area of union between 
the two metals could be extended; that the locality of 
the cracks may be defined beforehand—that is to say, 
that we may so make plates that they will crack just 
where we want them to crack; and that, if this is the 
case, it will become possible to so dispose the bolts that 
the peeling of a ship may be greatly prolonged, as com- 
pared with anything which is possible when plates may 
crack in any and every direction. We need scarcely add 
that so little is yet known from experience as to the 
behaviour of compound plates, that nothing we have said 
deserves to be regarded as more than a suggestion—based 
indeed on such evidence as is available, but still a sugges- 
tion, and no more. 








ON THE ECONOMICAL EFFICIENCY OF AN 
ENGINE AND BOILERS AT MESSRS. CRAIGS’ 
PAPER MILLS, DALKEITH. 

By JAMES BROWNLEE. 
(Continued from page 108.) 

(28) The conclusions given last week are those to which 
one must have arrived, if the engine power and quantity 
of heat transmitted to the injection water only had been 
determined, and nothing known with regard to the 
quantity of water supplied to the boiler. 

(29) Hence in comparing the figures—2°72 Ib.—in the 
fifth experiment, in which steam was admitted into the 





jacket, with those—3 lb. and 2°95 lb.—in the third and 
fourth y roe ve in which the steam was not admitted, 
the saving effected by admission as thus estimated is 
about 8 per cent. 

(30) The heat required to convert the weight of water 
—line 12—taken from the hot well into steam at the 
pressures in line 4, is entered in the eighteenth line of 
the table, and in the first experiment is found to be 
419 x 1108°5 = 464°46 units, as entered in the first 
column, whereas not more than 336°67 of those units 
were found in the injection water, and 42°74 units 
utilised. The discrepancy is here 85°05 units, as entered 
in the seventeenth line of the table. But as in this 
experiment it is stated that some steam or water escaped 
from the boiler, or economiser, the figures are here in 
the first column uncertain, and may be excluded. Com- 
paring, however, the figures in the third with those in 
the last columu—line 17—we find that the loss is only 
11°21 units of heat in the former and, with the same 
boiler, 55°66 units in the latter, which corresponds to a 
deficiency of only ‘023, or 2°3 per cent. in the first case, 
and in the last to ‘109, or nearly 11 per cent. of the 
whole heat supplied to the boiler, as entered in the 21st 
line of the table, page 127. 


(31) This discrepancy can scarcely be attributed to 
priming, as it is not probable that the same boiler would 
constantly prime to an extent of about 9 per cent. more 
on one day than upon another. 


The heat lost by the steam while passing from the 
boiler to the engine must have been nearly a constant 
quantity—possibly not much under 5 per cent. Those 
irregularities, as exhibited in the seventeenth and 
twenty-first line of the table, can therefore only be 
ascribed to errors of observation when making the 
experiments. 


(32) If it were admitted that the heat discharged from 
the hot well had in those experiments been correctly 
noted, and farther, also supposed and admitted that the 
heat dispersed and lost in the atmosphere corresponded 
constantly to thirty units per minute per indicated horse- 

ower. In that case the units of heat drawn from the 

oiler per horse-power per minute would then, in place 
of the numbers in line 18 of the table, have been 409°41, 
422'25, 531°36, 523°06, and 48404. On those conditions 
the coals consumed per horse-power per hour (assuming 
each pound of coal to yield to the boiler 10,000 units of 
heat) would have been 2°46 lb., 2°53 lb., 3°19 1b., 3°14 lb., 
and 2°9]b. 

(33) Those figures may possibly be the most correct 
representations of steam efficiency in the different experi- 
ments. But inasmuch as the small quantity of water 
supplied to the boiler can, as has been observed, be 
accurately measured with more facility and certainty 
than the large quantity discharged from the hot well, we 
have in the succeeding calculations taken the figures in 
line 18 of the table as representing the actual quantities 
of heat supplied to the foiler per minute per indicated 
horse-power, and dismissed until further on consi- 
deration of those conflicting quantities as deduced from 
the discharge, the measurement of which in this instance 
is unreliable, and in any case of questionable utility, 
unless for special purposes to be hereafter explained. 

(34) It may, of course, be contended that wet steam or 
a priming boiler can be thus detected, but it has not 
been very successful in this instance, since it is not at all 
probable that the same boiler would uniformly deliver 
dry steam on one day and very wet steam on the next, as 
it has been shown those experiments seem to indicate. 
Moreover, by simply discharging from the steam pipe, 
when the engine is working, a small quantity of steam 
into a known weight of cold water contained in a bucket, 
the state of dryness can be determined with much greater 
accuracy than it can by the more laborious method of 
measuring the water which enters the condenser. We pur- 
posely here say the water which enters the condenser, be- 
cause any measurement of the quantity discharged from 
the condenser affords no definite means of estimating the 
heat rejected unless the weight of steam, or steam and 
water, entering the condenser from the boiler and mixed 
with the injection water, has aiso been ascertained, or 
otherwise, as has already been stated, unless the boiler 
supply is regularly withdrawn from the hot well and not 
included in the measurement of the hot water discharged. 

(35) The figures in column 3 of the table from line 23 
up to line 35 are already explained in paragraphs 7, 8, 9, 
10, 12 and 17, and those in the other four columns have 
been similarly computed. The volume in cubic feet of 
one pound weight of steam at the pressure of admission 
into the cylinder, as entered in the thirty-first line, and 
also the weight of one cubic foot of steam at the terminal 
pressures of expansion, as entered in line 39, are com- 
puted as explained in THE ENGINEER, July 1, 1859, 
page 13. The latter figures (line 39) are produced for 
the purpose of estimating the weight of steam in the 
state of vapour passing through the cylinder per minute 
manifested by the pressures as taken at the instant before 
the exhaust value opens, and comparing the weight of 
steam, as thus estimated, with the weight of water 
supplied to the boiler per minute. 

(36) The diameter of cylinder being 2°5ft., and stroke 
of piston 3°5ft., the displacement of piston per stroke is 
‘7854 X 2°5* x 355=17'18 cubic feet. Adding to this the 
ports and clearance space of 1°14 cubic feet, the whole 
space filled with steam per stroke is 18°32 cubic feet. In 
the third experiment, which may again be exemplified, 
the engine made 52°5 revolutions, or 105 single strokes 
per minute, which corresponds to a piston displacement 
plus clearance of 18°32x105=1923°6 cubic feet—as 
entered in line 38—which volume of steam would, at the 
terminal pressure of 14 lb., weigh ‘0362 x 1923°6 = 69°63 lb. 
—as entered in lines 39 and 40. But as (1°:14x105)= 


120 cubic feet of vapour is left per minute undischarged 
from the clearance space, which vapour at a pressure of, 
say, 43 1b. to 5 Ib. will weigh about 1°56 lb.—as entered 
n line 41—the actual weight of steam passing through 
the cylinder, as manifested by the volume and terminal 
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pressure of 14 Ib., is 69°63 — 1°56 = 68°07 Ib. per minute 
—as entered in line 42. 

(37) The difference between the weight of steam and the 
weight of water supplied to the boiler—-82 lb.—per minute 
is 82 — 68°07 = 13°93 lb.—as entered in line 43—which 

- 39: se 4 
corresponds to 17 per cent.—or 1 3 ‘17 as entered in 
line 47—of the whole water supplied to the boiler, which 
is thus found in a liquid state within the cylinder at the 
termination of the stroke, and at the same instants of 
68°07 


time 83 per cent.—or —— = ‘830 as entered in line 46 


—is manifested to be in the state of vapour. 

(38) If we now compute the quantity of heat which 
this vapour would transmit to the injection water when 
discharged from the cylinder, first by its own elasticity, 
then by the return of the piston at a pressure of, say, | 
4]b., and finally cooled down to the temperature of the | 
water in the hot well, then to this quantity of heat add | 
the fall of temperature by the weight of water mixed 
with that vapour, and also the heat transmitted to the | 
hot well by the hot water discharged from the jacket, 
those quantities taken together should correspond with 
the heat found in the hot well—as entered in line 15- 
provided the vapour and water abstracted no heat from 
the metai of the cylinder while being expelled. 

(39) For the purpose of comparing the results of such 
computations with the figures in line 15, we have entered 
in line 49 the weight of steam found in the state of vapour 
within the cylinder at end of stroke per minute per indi- 
cated horse-power. In the third experiment, for example, 
the weight of steam so found is 68°07 lb. per minute, 
which corresponds to 68°07 + 175°3 = °388 lb. per indi- 
cated horse-power. Or as the weight of water—line 12— 
supplied to the boiler per minute per. indicated horse- 
power is 468 lb., and 83 per cent. of that weight being 
found—line 46—in the state of vapour, while 17 per cent. 
is in the liquid state, those respective quantities will be 
(‘83 x °468) = “388 Ib. and ("17 x 468) = ‘080 Ib. per minute 
per indicated horse-power, as entered in lines 49 and 50, 
column 3 of the table. 

(40) Then, as in this experiment, the termimal pressure 
—line 36—is 14 lb., which corresponds to a temperature 
of 209°6 deg., and the temperature of hot well—line 6— | 
1047 deg. the quantity of heat transmitted to the 
injection water by ‘388 lb. of this vapour when allowed 
to flow freely from the cylinder into the condenser, until 
the pressure falls from 14 Ib. to 4 lb., the remaining por- 
tion of vapour being expelled by the return of the 
piston, and the whole finally cooled down to the tem- 
perature of 104°7 deg., will be 


* “388 x [urs — 104°7 + °305 x 209°6 — 








14—4 P 


14 
, 2. = 209 a a ~~ - 
Vv. al | 72 |= ase[ 1072 6 — ( 14 x 56,000 = ‘ 72) | = "388 
x [10726 —51'4]= 

‘388 x 1021°2 = 396°2 units of heat as entered in line 53. 
But this ‘388 lb. of vapour contained—line 50—’08 Ib. of | 
liquid water, which on being cooled from 209°6 deg. to | 
104°6 deg. would transmit to the injection water ‘08 x | 
(209°6 deg. — 104°6 deg. ) = 8°4 units of heat, as entered 
in line 54. ; 

(41) Then since the vapour and water within the 
cylinder could not of themselves yield to the injection 
water more that 3962 + 84 = 404°6 units of heat; 
whereas 458°6 units (lines 15 and 57) were found in the 
hot well, it follows that (458°6 — 404°6) = 54 units (line 
56) must have been abstracted from the metal of the 
cylinder by the re-evaporation of a portion of the lique- 
fied steam, while free communication was open to the 
condenser. 

(42) In the first experiment (col. 1, lines 49, 50, and | 
51) we find within the cylinder at the end of the stroke | 
3141b. of vapour mixed with ‘091 Ib. of water, and in 
the jacket 014 1b. of water, which together are capable | 
of transmitting to the injection water (as shown in lines | 
53, 54, and 55) (325°3 + 9°6 + 2°7) = 337°6 units of heat, | 
which is slightly in excess of the heat actually found in | 
the hot well (336°67 units, asim line 15). In this estimate, | 
however, no allowance is made for the water or steam, | 
which in this first experiment is stated to have escaped | 
from the safety valve of boiler or economiser. The water 
or steam so escaping appears to have been about 10 per | 
cent. of the whole boiler supply, and on this supposition 
the weight of liquid, mixed with the ‘314 1b. of vapour, 
will be reduced (in line 50) from 091 to 091 — °0419 = | 
‘049 Ib.,and the heat transmitted by this liquid will be | 
reduced (in line 54) from 9°6 to 5°2 units, so that the above | 
figures will become 325°3 + 5°2 + 2°7 = 333°2 units, but | 
which is still only 3°4 units less than the quantity (336°67) 
found inthe hot-well, whereasin the second experimentthe | 
heat which the vapour and water is capable of yielding 
is (line 56) 12 units short of the heat discovered in the | 
hot-well. In the third and fourth experiment, in which | 
no steam was admitted into the jacket, it is 54 and 58°3 
units less, and in the last experiment, in which steam is | 
again admitted into the jacket, it is again only 16°4 units | 
short. 








| been considered in relation to those experiments. 


| —1°5 lb.—in the condenser, the ratio of expansion could 


}of 15 lb. pressure steam could not exceed hyp. 
}10 x 15 
| sponds to obtaining from each cubic foot of steam work 





cylinder there could be no re-evaporation, and without | 
the evaporation of water left in the cylinder, very little 
heat can be taken by dry vapour from the metal and 
carried to the condenser. With no steam casing the pre- 
judicial effects of liquefaction are much augmented by 
the constant presence of a body of water within the 
cylinder, which water is at the end of the stroke forced 
by the piston into the clearance space, but has no means 
of escape unless the ports are on the under side of a 
horizontal cylinder. The action of this water upon the | 
entering steam is analogous to the operation of forcing 
carbonic acid gas into a soda-water bottle, which absorbs 
a large volume of gas under pressure, but which escapes 
on the instant that pressure is removed. The quantity 
of heat so absorbed and given out by the metal and water 
in the cylinder is a question of much importance, but yet 
unsolved, and which can only be determined by many 
caretul experiments, which have yet to be made by com- 
petent men. 

(45) A considerable portion of heat is absorbed and 
given out by the metal and water in the cylinder before 
the exhaust valve opens, which is testified by observing 
that the steam pressure does not fall so rapidly while | 
expanding as it otherwise would. This portion of heat 





can only be estimated by comparing the pressure and | 


volume of steam within the cylinder at the point of 
suppression with those at the end of the stroke ; or 


‘ : : egies 
when the point of suppression is uncertain, as it is in | 


those experiments, by computing the work due to the | 


pressure and volume of steam produced by weight of 
water supplied to the boiler, and comparing this work 
with the indicated power. ‘he heat, however, which is 
taken from the metal or water in the cylinder, while the 
exhaust valve is open, and carried to the condenser, can 
only be computed, as has been explained, by comparing 
the heat due to the vapour in the cylinder at the end of 
the stroke, with the heat transmitted to the injection 
water. This is the only information to be derived by 
measuring the rejected heat which cannot otherwise be 
obtained, but we are not aware of such measurements 
having ever been made or used for this purpose. 

(46) The quantity of steam which liquefies on entering 
the cylinder is, however, a question of much more 
practical importance than this, or any other that has yet 
When 
the point of suppression and initial pressure are known, 
this can be very readily deduced from the weight of 
water supplied to the boiler. But the point of cut off 
being uncertain in those experiments, an approximate 
solution of this question can only be found by comparing 
the work obtained—as entered in line 29, or the ratio 


in line 34—from each pound of steam—or water 


supplied to the boiler—with the work due to the same 
weight of steam when working in a cylinder having the 
same clearance space and same initial, terminal and back 
pressures. 

(47) If steam followed Boyle’s law—the hyperbolic 
curve—in expanding, and the pressure by volume—PV— 
of any unit of weight were a constant quantity, the 
maximum work of 11b., or any unit of weight of steam 
would not in a condensing engine depend upon the 
initial pressure, but would be strictly proportional 
to the logarithm of the number of times which 
the pressure in the condenser, or back pressure, was con- | 
tained in the boiler pressure—or initial pressure in the 
cylinder. With a pressure, for example, of one atmo- 
sphere, 15 lb., in the boiler, and one-tenth of an atmosphere 


not exceed 15 + 1°55 = 10, and the work per cubic inch 
log. 
3 x 15 = 34% inch-pounds, which corre- 


= 3: 
2 


aw 
=. 
pressure in pounds per square foot, but which is more 
than has been realised from the highest pressures used 
by any engines yet constructed. With a pressure of 
30 Ib. in the boiler and 3 1b. in the condenser, the work 
could not exceed 2°3 x 30 = 69 inch-pounds per cubic 
inch of 30 Ib. pressure steam, which corresponds to a 
mean effective pressure of 69 + 10 = 6°9 lb., and, again, 


. — ©) — 2°3. In the latter case 


the work per cubic inch, or per cubic foot, of steam is 
doubled ; but on the above hypothesis the weight of 
steam and quantity of heat consumed are also doubled. 
On this hypothesis, there is not, therefore, anything 
gained by doubling the boiler pressure if the pressure in 
the condenser is doubled at the same time. 

(48) With a double pressure, however, the same sized 
cylinder, or same displacement of piston will yield a 
double quantity of work, and, furthermore, as the cubic 
foot of double-pressure steam does not require quite as 
much asa double quantity of heat, the ed! pair of 
pressures are rather the most economical. 1 


34°5 


vo 


in foot-pounds equivalent to = 2°3 times the 


to the same value of 


he work per 
unit of heat which may be obtained from a non-condens- 





| ing engine supplied with steam of 10 atmospheres, and 
(43) Those quantities of heat in line 56 must, therefore, | discharging into the atmosphere, is, therefore, rather more 


have been abstracted by the vapour and water from the | than it is possible, with the same ratio of expansion, to 
metal, while exhausting from the cylinder into the con-| obtain from a condensing engine when supplied with 
denser, and must previously have been absorbed by the | steam of one atmosphere, and discharging that steam into 
metal from the steam during admission. The heat alter- | a condenser in which the pressure is one-tenth of an atmo- 


is less than 274°4 deg.; and if more than 213°1, deg. it is 
no less impossible to prevent water, if present, from 
evaporating when the pressure falls to 15 1b. Hence, 
unless the cylinder is supplied with heat from an external 
source, the metal acquires a temperature intermediate 
between that due to the initial and final pressures of 
admission and discharge. Now although it has been 
demonstrated by direct experiments that superheated 
steam falls rapidly in temperature, and finally also 
liquefies in expanding under pressure, in ordinary prac- 
tice steam of maximum density is not observed so to 
behave. When steam of three atmospheres is expanded 
to three times its volume, the terminal pressure is more 
frequently observed to be above than tie one atmo- 
sphere. The liquefaction which must accompany the 
expansion of steam when primarily dry, is not, therefore, 
immediately apparent, as the instrument* by which pres- 
sures while expanding are indicated, is affected only by 
the steam which continues in the state of vapour, and 
takes no note of the quantity which liquefies during 
admission. We have ditleavoured to deduce the quantity 
then liquefied in those experiments with as close an 
approximation as the data furnished by Mr. Fletcher 
will admit, but as an explanation of those calculations 
would take up too much space, the results only are 
figured in lines 58 to 67 of the table. 

(50) The figures in line 62 are, with the exception of 
those in the first column, the same as those in lines 12 
and 52. It is mentioned by Mr. Fletcher that some 


| steam or water escaped from the boiler or economiser in 


|the first experiment; and as it appears from those 





nately absorbed and given out by the metal therefore | sphere. 
appears to have been greatly in excess (54 and 58°3 units) | (49) If steam of three atmospheres—45 Ib. and 2744 | 
in the two experiments, in which no steam was admitted | deg Fah.—were expanded under a piston, in a cylinder 
into the jacket, and this, it is obvious, could only spring | neutral to heat, to 2°635 times the initial volume, the 
from the precipitation of a much larger quantity of liquid | pressure would fall from 45 Ib. to 15 lb., the temperature 
within the cylinder when steam is not admitted in the | from 274-4 deg. to 213°1 deg., and 063 parts—or say 6} per 
jacket than when it is admitted. a cent.—of the steam would liquefy while expanding, and 
(44) Without liquefaction of steam, or water, in the | -937 parts only would eontinue in the state of vapour. 
BE Prem} = —— - | There is not, however, any material neutral to heat, and 
* In the above expression Ve=27‘17= volume in cubic feet of 1 Ib. 








it is 1 ssible steam of 45 Ib. pressure from 
weight of steam at the terminal pressure P2 of (14 x 144)=2016 Ib. per it is Im ossible to revent steal I f th etal 
square foot, or say at any pressure ie. P V = 4°55 + 050 X log. P. liquefying in a cylinder if the temperature of the meta 





investigations that this experiment can only be recon- 
ciled with the others by assuming the quantity so 
escaping to have been about 10 per cent., this allowance 
is now made, and in place of taking “4191b., as_pre- 
viously entered in lines 12 and 52, the figures in lines 
58 to 67, col. 1, are computed on the more probable 
assumption that the steam supplied to the engine in 
this experiment did not exceed ‘377 lb. per minute per 
indicated horse-power, as entered in line 62. While the 
boiler delivers “3771b., not more than ‘2801 lb.—as 
entered in line 58—of this steam is found to exist in the 
state of vapour within the cylinder at the point of sup- 
pression ; but as the pressure falls from 59 Ib. to 11°84 Ib., 
part of the steam which liquefied during admission 
re-evaporates, and at the end of the stroke the weight 
of steam in a state of vapour per indicated horse-power 
per minute, as entered in lines 58 and 59, is 
‘2801 + 0336 = 3137 lb., or nearly 314]b., as_ previously 
computed, and entered in line 49, col. 1. The weight 
of steam liquefied and remaining in the liquid state at 
the end of the stroke, as entered in line 50, is 091 ]b., 
but in reducing the quantity supplied to the engine 
from ‘419 to ‘377lb. per minute per indicated horse- 
power, the weight of water in the cylinder is thereby 
reduced from ‘091 to ‘0494]Ib., as entered in line 60, 
and which corresponds to fully 13 per cent. of 
the whole steam supplied to the engine or to the 
fraction “131, as entered in col, 1, line 65. In addition 
to the fraction ‘131 liquefied within the cylinder, 
there is also (in line 66) the fraction ‘037 liquefied 
within the jacket, making together ‘168, whereas the 
fraction of steam which would liquefy, while expanding 
under pressure from 59 Ib, to 11°84 lb. in acylinder, 
neutral to heat, is only ‘0894, as entered in line 69. The 
fraction liquefied is greatest, it will be observed, (line 65) 
in the fourth experiment, in which no steam was admitted 
into the jacket, being ‘224, whereas the fraction which 
would liquefy in a cylinder neutral to heat, while expand- 
ing from 39°8 lb. to 12°52 Ib. is only ‘068, as entered in line 
69. In the third experiment, in which no steam was 
admitted into the jacket, the fraction liquefied (line 65), 
is apparently only ‘170, whereas in the fifth experiment 
with steam in jacket the fraction liquefied in cylinder and 
jacket together (lines 65 and 66) is ‘168 + 032 = ‘20, 
The discrepancy or the inconformity in those two experi- 
ments has already been referred to in paragraphs 30 and 
31, and it seems probable that the water supplied to the 
boiler has been understated in the third experiment and 
overstated in the fifth. In the last experiment the 
expansion being least, the liquefaction should also have 
been less than in any of the other experiments, but by 
some error in the observations it here appears, with the 
exception of the fourth experiment, to have been the 
highest. 

(51) In considering the action of steam it should never 
be forgotten that in every engine, whether condensing or 
non-condensing, there is always a positive pressure of 
steam upon both sides of the piston, and one or both of 
those pressures mayo either above or below the atmo- 
spheric pressure. The effective pressure, as drawn by 
the pencil of the indicator, represents the mean difference 
of those two pressures, but it is impossible to compute 
the effective action—or work—per unit of weight of 
steam unless the true—absolute—pressures acting at. the 
same time upon opposite sides of the piston are both 
known. No definite information is conveyed by report- 
ing the vacuum to be 12 Ib., or 25in. of mercury, unless 
the pressure of the atmosphere is at the same time 
observed and also stated. In his report Mr. Fletcher has 
given the initial and terminal pressures—absolute—and 
has thereby wisely avoided the use of the word “vacuum,” 
but as the back pressure is not given in figures it is in 
this paper, estimated from the diagrams—as already 
stated—to have been 4 lb. per square inch. 

(To be continaed, ) 





* The true pressure of steam is not denoted by the indicator, nor by 
the ordinary pressure and vacuum gauges in use. ‘Those instruments 
only tell how much the pressures are above or below the atmospheric 
pressure, which is itseif constantly fluctuating, and sometimes varies 
nearly 1 Ib. per square inch within twenty-four hours, The engine-room 
of every condensing engine should therefore be furnished with a baro- 
meter, without which it is impossible for the engine keeper to know 
whether arise or fall in his vacuum gauge is caused by a change of pres- 
sure in the condenser or by achange in the atmospheric pressure. A 
difference of 2 lb. or 3 Ib. in the boiler is of small consequence, but the 
work of a condensing engine when expanding to a low terminal pressure 
may be very much increased or diminished by a difference of 1 lb. of 
pressure in the condenser. 
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No. ofline | | ile 
of table | | 
Number of experiments or number of column —_... sou gaa Sass tia seg dis és a iss z. | II, Ii. | IV. ¥, 
2 -Description of coal used... aa * es ies ro aie Rad ie ree va ate ois Scotch. | Welsh. Scotch. Scotch. | Scotch. 
3 Description of boiler... ‘a ne id wns i Ne ie oa 2 «ck Sinclair. Sinclair. Lancashire. Sinclair. Lancashire. 
4 Absoltite pressure of steam in engine- -room i er square inch a pag Vases ine xs a fd oe 67 67 52 46 
5 ‘Temperature, deg. Fah., corresponding to the above pressures . : ee “38 a He ne ne 300 } 300 283°5 | 277 276 
6 Temperature of water discharged from condenser into hot well, ‘degrees ‘ 96°43 102°58 104°67. | 106°8 90°9 
7 Units of heat required to convert 1 1b, of water from temperature in hot well into steam of boiler pressure .. 1108°5 | 11023 1095°2 | 1091 1106°7 
8 Weight of water supplied to boiler per minute, in Ibs. ... ai am ‘vn pre oan yf 79 752 82 | 79 815 
9 Indicated horse-power of engine aS xe sda es ay 188 195°7 175°2 163°9 176°5 
10 Weightof water discharged from condenser into hot well ‘per minute, ‘in Ibs. om i “ie wwe Se 1226 1187 1345 1254°4 1551 
| 
11 Do. per indicated horse-power per minute, in Ibs. ... ne as fas 6493 | 6°06 7°67 7°653 8°787 
12 From those figures subtract water supplied to boiler per minute per indicated horse- “power aM e AN “419 | *384 “4638 “482 “461 
13 The remaining figures are weight of cold water entering condenser per minute per indicated a atts Ibs. 6°074 5°676 7°202 7171 8°326 
14 Elevation of temperature acquired by injection water in passing through condenser, deg. Fah 55°43 61°58 63°67 62°8 49°4 
5 Units of heat transmitted to injection water and rejected per minute, per indicated horse-power ar oa ie 336°67 349°51 458°6 | 450°32 411°3 
16 Units of heat utilised or aereene of 1-horse power = 33,000 + 772 = PAs | 42°74 42°74 42°74 | 42°74 42°74 
17 Do. lost per minute per indicated horse-power by conduction, priming, or otherwise unaccounted for .. ade 85°05 3115 12 | 33° 55°66 
18 Units of heats required to evaporate water supplied to boiler per minute per indicated horse-power ... _... 464°46 | 423°4 | 512°55 526°06 | 509°7 
The above four lines of figures may be put in the soflgniag fe form :— | - | | 
19 Fraction of total heat supplied to boiler transmitted to injection water... = ve me on ‘724 "825 | "894 | "856 “807 
20 Fraction of do. equivalent to work realised... omit CNM TAYE oc Lee “092 ‘101 “083 “081 "084 
21 Fraction lost by leakage from boiler by priming or otherwise dissipated =... 0k. ee eee nee tes “184 074 023 063 | “109 
1 | 
22 Total heat required to convert feed-water taken from hot well into steam at pressureinline4 ...  ... «.. 1/000 17000 1°000 1:000 | 1000 
| 
23 Work in foot-pounds derived from each unit of heat... we ute nie 71 78 64°08 | 62°5 | 64'8 
24 Maximum work per unit of heat with same temperatures as in ‘lines 5 and 6, foot-pounds <i Be rs 206°4 200 186°8 178 194 
25 Efficiency of engine compared to a perfect engine working between same temperatures “¥ ws | ‘390 343 357) | ‘334 
26 Coal required per hour per indicated horse- -power, in accordance with the work rg ry in line 23, with feed- | ie: | 
water at temperatures in line 6, and assuming each lb. to yield 10,000 units of heat . af Pa 2°79 | 2°54 3°09 3°16 3°06 
27 Actual consumption of coal per hour as stated by Mr. Fletcher, lbs... 0.00 ee ess ess tee ts 522°67 | 422 848 656 | 833°7 
28 Actual consumption per hour per indicated horse-power, lbs. = Re Sn Gt) ing eas ge Te 2°78 2°16 4°84 4° 4°72 
29 _ | Work in foot-pounds realised from each lb. of water supplied to boiler ” Be sf ge tm 78759 85397 70513 68464 71583 
30 Absolute pressure of steam in cylinder during admission, in lbs. per meouns Re. ee he Rate 1 | 59 58 | 42 39°38 41°5 
34 | Do. in Ibs. per square foot = LG Sea dp 1 8496 8352 6048 5731 5976 
32 Volume in cubic feet of 11b. weight of steam at the above pressure... Ss 7122 7238 9°806 | 10°32 |  9°918 
33 Work in foot-pounds realised from each cubic foot (at pressure P) of steam generated i in boiler .. aeaowe 11058 11798 7191 6634 7217 
34 | Work in foot-pounds per cubic foot divided by pressure in Ibs. per square foot = hyp. log. Re = = 1301 1412 | 1189 11458 | 1207 
35 Ratio of compression on conditions specified = numbers whose hyp. log.’s are LL sates 3 3°67 411 3°25 3°18 3°31 
36 =| Absolute pressure of steam in cylinder at end of ith as stated niga Mr. Fletcher as a Bo Be 11°84 13 14 12°52 14°14 
37. | Approximate ratio of expansion (ji + pa) # ) 4°54 3 3°18 2°93 
38 Displacement of piston per minute plus ports and clearance space, in cubic feet .. a. a 4 1962 1934°6 1923°6 1923°6 1824°7 
39 | Weight, in Ibs., of 1 cubic foot of steam in cylinder at the terminal pressure p2 (in line A Oe... tne 031 0338 0362 0327 0366 
40 | Weight, in Tbs., of steam in the state of vapour at end of stroke in cylinder per minute .. ‘ay? cues 60°82 654 69°63 62°9 66" 78 
41 |. Deduct-weight of vapour left per minute in clearance space after exhaust valve closes, in Tbs. \... Br Ape 1°56 1°56 1°56 1°56 15 
4) OW eight of steam in state of vapour at end of stroke per minute minus mae left in clearance ae 59°26 63°84 | 68°07 61°34 65°28 
43 Weight of do. at end of stroke liquefied in cylinder, per _ in lbs... , an de Se oo 1714 8°76 | 13°93. 17°66 13°62 
44 | Weight of steam liquefied in jacket per minute, in lbs. ... she eve vb eve ees = a 26 26 | 00 0-0 2°6 
45 | Weight of water, in lbs., supplied to boiler per minute (same as in line 8) ... as, i ee eh ste 79° | 75°2 82 79 815 
" | 7 The above four lines of eee may be put in the following form :— | J | pee 
46 Fraction of steam supplied by boiler in state ur in cylinder at end of stroke... “ap sist ee ‘750 “849 ‘830 ‘776 ‘8 
47 | Fraction of do. in state of liquid in brah at end of stroke ... aaa ie Lis a. S ise oF “217 ‘117 ‘170 “224 168 
48 | Fraction of do. liquefied in jacket *.. o as i” ee eae Bh aS Ss i 2s a 033 | 034 “000 000 } 032 
} ; } | 
| 1000. | 1-000 1000 | 1000 | 1000 
| | | | 
49 Weight of steam in state of vapour at end of stroke per minute per indicated horse-power, al “ss aa “314 | “326 ‘388 "374 | "369 
50 Weight of do. liquefied in cylinder at end of stroke per minute per indicated horse- Fe bist, Ibs... al ee “091 “045 “080 | 108 | 077 
51 Weight of do. liquefied in jacket per minute per indies ted horse-power, Ibs... “rate TFs “014 013 Tr “015 
52 Weight of water supplied to boiler per minute per indicated horse-power (same as in line 12) ... st ja “419 “384 “468 “482 | “461 
| | 
53 Units of heat transmitted to hot well by vapour in cylinder at end of stroke per minute per LH.P. # 325°3 } 330°5 396°2 381°5 3829 
54 Units of heat transmitted to do. by liquid in cylinder at do. per minute per indicated horse-power_ ... nee 9°6 46 84 10°5 | 92 
55 Units of heat transmitted to do. by hot water from jacket per minute per. indicated horse- desiatich Seid ba 27 | 2°4 a } = 2°8 
56 Units of heat abstracted from metal of cylinder by vapour and water while exhausting .. i pie ae 9 12 54 58°3 16°4 
57 Units of heat discovered in hot well per minute’ per indicated horse-power (same as shown in line 15)... oo 336°7 349°5 458°6 450°3 4113 
58 Weight of steam in state of vapour in cylinder at point of suppression per minute per I.H.P., Ibs. ... 0... ‘2801 “2871 "3332 "3263 ‘3467 
4 be an < = wuichy alter liquefying, re-ovaporater while expanding, te minute per I.H.P., Ibs. 0336 | «= 0384 ‘ 0552 0477 "0221 
eight of do. condensed and remaining in the liquid state in cylinder at end of stroke per minute per | 
indicated horse-power, Ibs... 7 “ am i 0494 | «449 0796 “1080 0775 
61 Weight of do, liquetied in jacket per minute per indicated horse-power ss sta al ane ine sue 0139 | 0131 — _ 0147 
62 Weight of steam discharged from boiler per minute per indicated horse-power ... ese sees ‘377 | "384 "468 "482 “461 
| 
: The above five lines of figures may be put in the following form :— mo | e $ 
68 Fraction of steam discharged from boiler in state of vapour in cylinder at ver of datas viremall a ie 743 | “749 ‘712 677 ‘752 
| 64 Fraction of do. which, after liquefying, re-evaporates while expanding ; iia tiae 089 | “100 118 “099 "048 
65 Fraction of do. liquefied, and contlaning t in the saa state at end of stroke ab mcsemedackere s5dtear treet “131 ‘117 170 "224 “168 
66 Fraction of do. liquefied in jacket... ? ods Be ws a oe oe 037 "034 _ | — “032 
67 Total steam generated in boiler and supplied to cylinder and jacket ... me 5% i oe a ash 1:000 | 1/000 1:000 | 1-000 1:000 
; | 
, 68 Fraction of steam which would continue in state of vapour ina cylinder neutral to heat after expending | 
. from the initial pressure pi, in line 30, to the terminal pressure p2 in line 36. “9106 | “9151 9373 “932 “938 
i 69 Fraction of steam which would liquefy in a yang linder neutral to rama wane expanding f from the pressure Ph | ' 
: in line 30, to the terminal pressure pa in ane 0894 "0849 "0627 “068 062 
4 1/000 1000 1:000 1000 1000 
$ 
<] 
4 70 While expanding in a cylinder neutral to heat ry) the_pressure mt to a the relnwe ecaaad increase fom 
] 1 to V2, and the ratio of expansion = V_ + ag 6 si 4'132 - 3°734 2°635 2°79 2°604 
2 
n 71 Pressure in lbs. at me foot atte volume in cubic a of 11b. weight of steam — at the pressure 
y in line 30, = .. BT wD aay BR eae fo 60509 60448 59308 59120 59267 
72 Units of heat required to convert 11b. of water into steam at pe rw Pr it in line he ass the yes, is i) 
- supplied with water at a temperature of 100 deg. Fah. .1102°3 1102 1095°8 1094°8 1095'S 
iy 
ts 
ic 73 Maximum work in foot-pounds of 11b. weight of steam in a cylinder neutral to heat, and with no clearance 
“ space, but with the same initial pressure ju, and terminal pressure pz, as in those experiments, and con- | ' 
4 stant back pressure of 41b. per square inch’... 125032 118470 98882 99540 9736 
“4 74 Loss of work per Ib. of steam from ports and clearance space when that space is  onesfitteenth « of piston dis- hats 
‘d placement and no vapour re-compressed by piston into that space, foot-pounds rit , < 14566 | 13130 8738 9290 8660 
A 
b 75 Maximum work per Ib. of steam with oy er lesa m and arene space with no outages | | aoe 
. sion, all as in those experiments, = foot-pounds = W Lad ae ga be 110466 | 105340 90144 90250 | 89076 
' 76 ¥F ig nl of maximum work realised in those experiments = figures in line # divided 8 those in " ‘ 6 
cry Tet 1+ W = 79 8 | 783 TE 8 
7 Fraction of ‘work lost chiefly by. steam ‘liquefying while entering cylinder se acs ins hs aie sa “21 | ‘19 | ‘217 "241 | “20 
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WE illustrate above a system of signalling invented by Mr. | 


Robert Burn, of Epsom, and now being tried with excellent 
results on more than one important railway. The system is 
specially intended to overcome the difficulties caused by snow- 
storms and fogs. 

In clear weather the ordinary railway signals suffice for all 
necessary communication between the signalman who hastocon- 
trol the traffic, and the engine-driver who has to work it. But, as 
remarked by Sir H. W. Tyler, ‘‘In a fog an engine-driver is 
very often helpless as regards his signals; if it is a very thick 
fog it is very difficult for him to catch sight of his signals as he 
goes by, and particularly if they are on the top ofa bank, and 
at some little distance from him.” 

An audible signal is produced in the following way :—A 
light spindle extends across the locomotive, from this hangs a 
drop arm ; when this meets an obstruction by the side of the 
rail, the whistle on the engine is opened, and an alarm given 
in a way which will be readily understood from our drawing. 
The obstruction on the side of the rail is put in place from 
the signal cabin, as shown. The compensator, intended to 
render the working of this apparatus absolutely certain, is con- 
structed as follows :—The wire is divided into two portions, 
which are attached to opposite ends of a weighted T-shaped 
lever, the length of the arms being proportioned to the respec- 
tive lengths of the wires. Both wires being maintained in a 
state of tension by the weighted lever, the effect of the expan- 
sion and contraction of the one is counteracted with absolute 
precision by the similar variation which takes place in the 
other. 

A further innovation on existing practice consists in the 
arrangement of the semaphore arm, which instead of being 
hung at one end is carried on a pivot in the middle as shown, 
by which means the difficulty of working in bad weather is 
much reduced. The balance weights have more control, and 
cannot be overpowered by snow. A portable signal cramp 
may be carried in each guard’s van, to be used instead of the 
ordinary detonator. 

Mr. Burn’s system has been severely tested on both the 
Great Northern and South-Western Railways, and its use is 
extending on both these lines. 


MANUFACTURE 


OF GUNPOWDER WITHOUT 
WATER. 

Srxce the general adoption of rifled cannon not a little atten- 
tion has been given to the improvement of the powder employed 
for these weapons, the object having been to obtain a powder 
which would be at once little injurious to the gun, and would 
have a satisfactory uniform ballistic force. A commission was 
appointed in Russia in 1871 to study this question. One of its 
members, Colonel Winer, taking up an idea once suggested by 
Saint Robert, proposed to manufacture powder without employ- 
ing water, and by compressing the materials at a temperature a 
little higher than that of the fusion of sulphur. 

The advantages of powder thus prepared are as follows :—(1) 
Its hygrometric property is diminished, and so it is less affected 
by remaining long in damp places. (2) The manufacture is less 
expensive, because drying-rooms are dispensed with, and the 
mixture of the constituents takes place in mixing drums instead 
of mills. (3) The danger in manufacture is diminished. 


are necessarily accumulated in the drying-rooms, whereas, when 
the powder is prepared directly in the dry state, only small quan- 
tities are treated at one time. 


- : 0 As the | 
drying operation takes a long time, large quantities of the material | 
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Winer was charged to make experiments in this direction in 
the works at Okhta, and he made the necessary arrangements for 
the purpose. The latter consisted of a hydraulic press, to which 
were adapted two hollow plates of copper connected by two pipes 
of the same metal for passage of steam. The lower plate was 
screwed on the plate of the press which was fixed on the piston, 
and communicated, through a caoutchouc tube, with the steam 
pipe. The upper plate was fixed, and put in communication with 
the steam pipe by means of aniron pipe. The pulverulent and 
dry mixture, prepared in the drum, was spread uniformly on the 
lower copper plate, then the piston was set in motion, and pres- 
sure was pruduced for ten minutes. The disc of powder thus 
obtained was a perfectly homogeneous.mass. The temperature of 
the steam was about 120 deg. C. With a pressure of 130 atmo- 
spheres, measured in the manometer, cakes were got with a 
density of 1°80 to 1°9; with 30 atmospheres, it was 1°66 to 1°7. 
These pressures correspond respectively to 114k. and 25°4k. ‘per 
square centimetre. The cake was reduced to grains by means of 
érushing cylinders. By means of a sieve the grains were isolated 
from the rest of the powder; and, lastly, they were discharged 
into. bags. . 

The comparative experiments made in 1871 with the compressed 
powder aha ordinary powder were not considered satisfactory, 
and merely gave an impulse to fresh experiments. Only in 1874, 
after having experimented with a long series of compressed 
powders of different grain and density, did Winer find one which 
answered the requirements. This powder had a density of 1°6, 
a grain of 6 to 8m., and gave with a charge of 2°250k. in a long 
range 4-piece, an initial velocity of 471‘5m. in the projectile. 
The tension of the gas was 1366 atmospheres. 

The new powder was next compared with ordinary powder with 
reference to hygrometricity. In a vessel filled to about a fourth 
of its height with water were arranged 0°10m. above the surface of 
the water, two sieves containing, the one 246k. of ordinary Okhta 
large grain powder (density of 1°75, grains 6°3mm. to 10°2mm.), 
and the sen the same weight of Winer powder (density, 1°6; 
grains, 8°9mm. to 10°2mm.) The vessel was closed with a lid 
covered with wax cloth, and left in the open air from August, 
1875, to 25th October following. On re-opening it the grains of 
the ordinary powder were found covered with moisture, black, 
and so soft that, under pressure with the fingers, they were 
reduced to a viscous mass ; the grains of the Winer powder were 
also slightly coated with moisture, but still quite firm, and they 
could only be crushed with pretty strong pressure. The former 
powder contained 6°75 per cent. of moisture, the latter 2°1 per 
cent. The firing of the long-range 4-piece with these powders, 
first dry, then moist, gave the following result :— 








Maximum 


Species of powder. ae Charge. a tension 
‘ ve of gas. 
atm. 
vs 9 ) Dry 919 
Winer powder... ‘ tory 773 
Ordinary large grain) Dry 1245 
Okhta powder ) Moist 641 





The Winer powder lost by its lying in the vessel 11°4 per cent. 
of initial velocity, and the ordinary Okhta powder 29°2 per cent. 
The two samples of powder were then subjected to slow drying, 
at the temperature of 10 deg., from 25th October, 1875, to 5th 
January, 1876. At the end of this operation the ordinary pownet 
was porous, and rugous in aspect, with efflorescences of saltpetre. 
The Winer powder, on the other hand, presented nothing 
— In firing these two powders so dried gave the follow- 
ing result :— 


Charge. Velocity. Tension. 
k. atm. 
Winer powder ; 2°050 1212 
Ordinary powder .. ; 1°840 1166 
” ” be wide Treat on) St Sp 1390 
” iiss’ os is <0 1620 
o ‘ 2 «0 Se 1660 
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Thus the Winer powder gave nearly the same velocity as before 
the humidity test, whilst the ballistic properties of the ordinary 
powder were sensibly modified. 

Coloner Winer further submitted to the humidity test two 
other samples (or ordinary powder with grains 63mm. to 10mm., 
and 1°75 density ; Winer powder with grains 5mm. to 63mm., 
and 1°6 density) which remained two weeks and a-half enclosed in 
the vessel. The results of firing were these :— 

State of 





Species of powder. Riendew Charge. Velocity. Tension. 
k atm. 
- me ) Dry os 195 1704 
Winer pewter .. “Ff Moist. 3. 1-95 2200 
, _. . Dry 2°35 4563. 1245 
Ordinary Okhta powder ¢ yi oist 2°35 417-0 |. 2080 


Thus with the moist Winer powder there was no loss of 
velocity, while with ordinary powder the velocity was diminished 
8°6 per cent. The experiments were conclusive as regards the 
relative hygrometricity of the two species of powder. 

It is easy to account for this difference of property with ordi- 
nary manufacture. The water used in moistening disappears 
in the drying process and leaves in the grain anal hans is or 
pores, by which the moisture enters afterwards. Such channels do 
not exist in the powder manufactured without water. 

The new powder is now being expertmented with in Russia on 
a large scale for field guns. Colone Winer has received an order 
for 82,000k. of it. But hitherto it has not been found possible to 
prepare a powder of this Rind, suitable for 8in., 9in., or lin. 
cannon, and capable of replacing prismatic powder. The above 
experiments are described in a recent number of the Journul 
@ Artillerie Russe. 








THe THAMES VALLEY DratwacE.—Application having been 
made to the Local Government Board to include Heston and 
Isleworth in the special drainage districts, Oatlands, Horsham, 
and Weybridge, Worcester Park, and part of the parish of 
Cheam, as well as the southern portion of the parish of Kingston, 
in the Lower Thames Valley main sewerage district, the board 
has come to the conclusion that the best way of dealing with 
such application will be by altering the provisional order by 
which the present drainage district was formed, and with this 
view it purposes to direct a local inquiry to be held by one of 
its inspectors. 

LiverPooL ENGINEERING Soctety.—This society held its usual 
meeting on Wednesday, the 13th inst., at the Royal Institution, 
Colquitt-street ; Mr. Robinson Souttar, president, in the chair. 
Mr. Joseph J. Butcher read a valuable and interesting Peper 
under the title of ‘‘Coal Crushing and Bunker Design.” The 
author introduced his subject by some observations on the usual 
practice of storing coal in front of the fires, and the position 
chosen for bunkers for the convenience of hand firing and avoid- 
ance of trimming. Several interesting experiments on the angle 
of repose of coal were given, both in the heap, on boards and_on 
metal plates, and also with varying degrees of dampness. The 
fan for mechanical firing was then explained, ingither with an 
arrangement by which each feeder abstracted its own suppl of 
coal from a common reserve, thereby overcoming the difficulties 
attendant upon the use of hoppers as well as saving labour and 
avoiding dirt. The author at some length described the form of 
bunkers best suited to the requirements of mechanical stoking, 
and the means of conveying the coal from them to the furnace, 
either by means of cond or worm carriers. In the case of banc 
carriers a rocking plate is used to withdraw the coal from the 
bunker. “With regard to coal crushing, the author believed that 
one crusher should do the work for all the machines, and not have 
a separate crusher to each furnace. The paper was illustrated by 
numerous drawings, without which it would be impossible 
adequately to describe the ingenious arrangements which formed 
the subject of the paper. 
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COMPOUND ENGINES OF THE STEAMSHIP GRANGEMOUTH. 


MESSRS, MATHEW PAUL AND CO., LEVENFORD WORKS, DUMBARTON, ENGINEERS. 
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Vx illustrate above and at page 132 the compound engines | 
of sa steamship Grangemouth, plying between Grangemouth, | 
Leith, Rotterdam, and Amsterdam. In a subsequent im- 
pression we shall give a working drawing of these engines, 
which will further illustrate their construction. 

The following are the principal particulars :—- 
Ship 





Length of keel and ern 190ft. 

Breadth, moulded .. . 27ft. 

Depth, moulded.. .. 14ft. 2in. 

Draught forward .. 12ft. 

Draught aft . ih ne”) 0% 13ft. Sin. 

Displacement ° 1124 tons. 

Area of immersed midship section .. .. .. 208°7 sq. feet. 
z ead in knots, against tide.. .. .. .. .. 10% 

n, 

Diameter of cylinders .. ... .. «. «. «. 24in. and 43in. 

Length of stroke .. .. .» «. «. « « 4p. 

Nominal horse-power .. ., .. «. «+ 125 

by pn «Er ae 1000 sq. feet. 

ety valves Stee Pie a 801b. per sq. in. 


Trial : 
Steam pressure .. . ‘ 
Revolutions pe minute .. 
8) of piston .. dentin 
Vacuum... 
Indicated horse-pow er (see diagrams). 
Boilers 


wide, and 10ft. long 
Number of furnaces in each .. 
Diameter of do. + 
Number of tubes in each _ 
Diameter of tubes .. 
Length of do. Catibess v 
Surface of do. . 
Total heating surface in both boilers - 
waa grate area in do. 

a conoidal : 

yl meter 
Pitch .. < 
Number of blades .. 
Total ay wey area of do, 
Total flat area of do. os 


| 
| 





Two in number, oval; 12ft. 6in. high. 10ft. lin. 


MEAN PRESSURE 14.0 











io Ib. per sq. in. 


Bost. per minute. 
24°5in. 
766°3 


2 

3ft. 4in. 
134 
34in. outside. 
6ft. 4in. 

722 sq. feet. 
1882 sq. feet. 
644 sq. feet. 


12ft. 
1éft. 
4 


33°2 sq. feet. 
42°8 sq. feet. 


The engines are provided with a Weir's ‘patent feed heater, 
| shown fixed to the side of the high-pressure cylinder, 


The 





feed-water from the hot well is pumped into the top of this 
vessel, and descends in the form of spray over a series of 
trays in the interior, mingling at the same time with a jet of 
steam taken from the receiver. This raises the temperature 
to upwards of 250 deg. It is then continuously drawn off 


| at about that temperature, and forced into the boilers. The 


boilers are fitted with Cockburn’s patent safety valves, loaded 
with direct springs. 

We may mention that the performance of the Grangemouth 
during the five months she has been on her station has been 
highly satisfactory. On several voyages her engines have 
maintained an average speed of 79°5 revolutions per minute 
from port to port, with a very small consumption of coals. 
We may add that the ship belongs to Messrs. James Rankine 
and Son. Messrs. Paul are about to build a second ship for 
this firm—a sister to the Grangemouth, except that she will 
be 5ft. longer. The engines will be of exactly the same type, 
but with «yt linders 22in. and 40in, diameter only. ‘The 
Grangemouth’s have more power than is needed for the 
requirements of the trade in which she is engaged, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE FLEXIBLE WHEEL BASE SYSTEM. 

Str,—My attention has been drawn to your last number con- 
taining an account and illustration of a railway carriage mounted 
upon a flexible wheel base of three trucks, from which I am glad 
to see that this plan, which I have advocated for the last ten 
years or more, is now obtaining a fair practical trial, but under 
another name. As the original inventor of this arrangement I 
hope you will permit me to say a few words about its history and 
origin. 

I have not at this moment the old specifications at hand, 
but, as nearly as I can remember, it must have been about eleven 
years ago when I first invented and patented this system almost 
exactly in the form in which it is now revived by Mr. Cleminson. 
I do not send you a drawing because the engraving in your last 
number exactly represents its essential features ; in fact, some of 
my original drawings and models are so like it that your readers 
would not see any practical difference. In this early form of the 
idea there is a good deal of extra weight, because there are three 
independent trucks besides the main under frame of the carriage, 
which is swivelled upon the two end trucks, while the middle 
truck slides transversely to the extent of the versed sine of thecurve, 
and places all the axles in a radial position. The system, how- 
ever, admitted of a great many modifications in construction, 
and I found that the same result might be obtained with the 
employment of only two independent trucks, and afterwards I 
managed to do the same thing with only one independent truck. 
These modifications I embodied in a later patent. 

Your account states that the Metropolitan Company are now 
joining two short carriages together to make one long carriage to 
run upon this principle. It seems a pity that they should go to 
this expense, as the system can be just as well applied to two short 
carriages as to one long one. A model of this arrangement was 
exhibited by me at the conrversazione of the Institution of Civil 
Engineers some eight or nine years ago. Owing, however, as I 
suppose, to a natural conservation in railway matters, I failed to 
obtain any extensive adoption of the system in England, but 
some years later, at the instance of a friend who thought he was 
in a position to secure for it a fair introduction, I obtained a 
third patent, in conjunction with him, for some further modifi- 
cations of the same system, and at this time a six-wheeled tram- 
car was built upon the old principle, the arrangement of the 
trucks being exactly the same as that shown in Mr. Cleminson’s 
plan in your last number. This car ran for some time in the 
streets of London with perfect success, and an account of it was 
published in your own valuable journal, and, so far as I know, 
the car is still in existence, and not farther off than Greenwich. 
Mr. Cleminson, however, is not the first who has overlooked the 
existence of my prior claim to this invention. In 1869, some two 
or three years after the date of my patent, Messrs. Wilkin and 
Clark took a patent for precisely the same thing, the three inde- 
pendent trucks being arranged as in Mr. Cleminson’s drawing of 
last week ; and as inventive minds follow each other in the same 
track, I have no doubt that when Mr. Cleminson has given as 
much time and study to the matter as I have done, he will find 
many useful modifications in the design, both in general form and 
arrangement of detail; but he might save himself probably a 
good deal of unnecessary trouble and expense if he would look 
over my earlier specifications before claiming as his own invention 
ideas which have already been sifted through, and perhaps super- 
seded by other and better forms. “f CLAXTON FIDLER. 

2, Pyrland Villas, Richmond, Feb. 18th. 





THE BREAKAGE OF CRANK AXLES. 

Str,—One way to prevent the breaking of crank axles is—if 
possible—to make them in two , So as to allow the pin to 
work loose in one arm, as shown in sketch at A. This plan has saved 
one engine that I know of from breaking its crank-pin every nine 
or ten months. To prove this, make a crank as shown, and how- 
ever well it may be fixed, there will be a sliding movement back- 





wards and forwards at A as the crank revolves, even if there is 
o strain upon the engine. 

: Very he crank axles are perfectly true when they leave the 

lathe ; add this untruth to plummer blocks not in line, and you 

have the cause of many breakages at the part in question. 

London, Feb. 16th. G. BEcK. 

SIX-COUPLED EXPRESS ENGINES. : 

Srr,—It was with considerable interest I read your article of 
the 1st inst. on six-coupled express engines, and as it advocates 
the use of bogies, I was surprised to find that the Fairlie engine 
was not alluded to ; and its absence is very marked, since it can- 
not but be widely known that it is specially adapted to fulfil the 
very object you have in view ; but with this difference, that the 
Fairlie engine would completely remedy the evil effects of a rigid 
base, whereas the half measures proposed would leave matters 
pretty much in the same state. ; c : 

ad vou held out the Fairlie engine as being the most suitable 
for meeting the question raised by you for a reduction of dead 
weight and greater ease to the permanent way, you could scarcely 
have done more in favour of Fairlie engines. ithout touching 
upon the doubtful advantages of six-coupled express engines, | 
think you have opportunely brought forward a feature of vital 
importance to railway interests, especially when the advanced 
age of improvements entails on them greater obligation to adopt 
the best available means to secure safety and economy ; and as 
much as railway companies are to be commended for costly addi- 
tions in signals, continuous brakes, &c., it is self-evident that it 
is full time that a similar course should be taken as regards the 
motive power ; this is going on increasing in weight out of all 
proportion to the useful effect produced, and the metals rendered 
anything but permanent by continual changes to meet the 
destructive effects of a ponderous machine that bears no relation 
to the paying load. si mole ( 

Having admitted the utility of bogies, it is fair to seek a reason 
for omitting an engine that more than accomplishes the result 
you desire to bring about; and even should it be desirable to 
couple six wheels for express traffic, there is no engine yet 
designed and in work so well suited to carry out your suggestion 
as the Fairlie engine. And the same principle applied toa double 
boiler would bring the weight even below that on a carriage 
wheel. Here you have material at hand without having to con- 
tend with mechanical difficulties; and by modifying your propo- 
sition by placing six-coupled wheels under a single boiler on the 
Fairlie system, you will have a machine ‘‘ which contends least 
with the road and harmonises best with its varying contours, will 
do the smallest injury to the permanent way.” ia ; 

You also say, “‘ No one has yet succeeded in devising a satis- 
factory method of arranging eight 6ft. wheels in an express 
engine.” This I believe is not quite so, for, if I am correct, a Fairlie 
engine has been made with eight 5ft. Gin. wheels coupled, and, 
if necessary, it is reasonable to suppose that 6ft, wheels could 














have been applied. It would, therefore, appear that it is from 
the want of success that the Fairlie engine was not mentioned 
with several others you state as having more than six wheels 
coupled. But as Fairlie engines may now be reckoned by 
hundreds, this seems scarcely credible, and it is clearly best left 
to Mr. Fairlie to refute this inference. 

You,say, further, that “‘ The bogie, when properly constructed, 
has always repaid the confidence placed in it, and it has steadily 
made its way from the locomotive to the railway carriage.” Now 
if an entire adoption of the bogie has proved beneficial in every 
respect, why should it not be extended to the engine? You admit 
the safety of bogies and its economical results, and yet you are 


only prepared to confer that boon by half measures, And without | 


seeming to defend any particular kind of engine, I can only 
remark that since you have raised this question it would have 
afforded your readers much interest if you had given them some 
particulars of the Fairlie engines, because this engine of all 
others professes to meet the very requirements you advocate for 
reducing the non-paying load, the saving of first cost, and main- 
tenance of the permanent way, and consequently greater profits 
to the akorehobleta. 

I therefore trust, as the question of bogies is of undoubted 
importance to railway interests, you will further enlighten your 
readers on the subject. fh. H. H. 

Feb, 19th. 

[Our correspondent’s criticism is a little beside the mark. The 
Fairlie engine has been described in all its forms in our pages, 
and its merits and demerits have been fully discussed. It is a 
machine sui generis, and as our article was not intended to deal 
with considerable departures from the normal practice of locomo- 
tive engine builders, we did not refer to the Fairlie system, the 
merits of which we recognise as fully as our correspondent. But 
there is really little or nothing of kindred between a six-coupled 
locomotive, such as we wrote about, and a Fairlie engine. e 
framing, boiler, positior. and attachment of the cylinders steam 
and exhaust pipes, &c., are quite dissimilar; and a Fairlie engine 
would in no way be identical with a six-coupled express engine, 
while this last would have much in common with the goods 
engines to which we referred for the purpose of illustration and 
comparison.—Ep, E. 

THE PAY OF DRAUGHTSMEN, &e. 

Srr,—Like your correspondent ‘‘ W.,” I have also noticed the 
letter of “‘ F. H. T.” in Tor Encryeer of January 11th, on the 
above subject. I think the letter is very opportune, and that it 
is quite time that attention was di to this matter. I have 
often heard the clerks in the City designated “‘ that ill-paid army 
of clerks.” Now I think that if the condition of a great many 
draughtsmen were compared with the average clerk, that, ill-paid 
as the latter may be, he is comparatively very well paid indeed. 
Given a good writer and correspondent, with a fair knowledge of 
mathematics and accounts, and you have the necessary qualifica- 
tions of a clerk. A draughtsman, even in the ordinary accept- 
ance of the word, ought to have a good knowledge of all these 
subjects, and a far higher acquaintance with mathematics ; and 
besides this he must be a good draughtsman, and have some 
technical training in the particular branch of engineering or 
architecture in which he is employed; and yet in a large firm 
where both are largely employed, the clerks, strange to say, often 
enjoy a much better social position and remuneration than the 
draughtsmen. But the day has now gone by when the draughts- 
man was simply a man who could get out drawings from rough 
sketches, and instructions, and trace. In a great many large 
offices tracing is done by boys, and a draughtsman is all but an 
engineer or architect. e gets outin many cases his own designs 
and working details, and in most cases it is from his brain the 
works are turned out for which the engineer gets the credit. 

Now, I think it is from this class of men our engineers should 
be drawn, their living depends upon their profession, and it is to 
their interest to make themselves as proficient as possible. Un- 
fortunately, owing to the system pF educating our engineers in 
this country, the best do not come tothe front. Your corre- 
spondent a» suggests that a man who will offer his 
services for per week is most likely not worth much 
more ; such a man would find his proper level, were it not for the 
system referred to; and were a man to rise according to his 
abilities, the ‘‘duffers” would soon be weeded out. But I say 
that it is this s which works all the mischief. 

On the Continent the engineering students receive a splendid 
technical education at the Polytechnic schools, and from the 
moment that they enter the office of an engineer they have nothing 
but their own efforts and abilities to push them to the front. 
They are called assistant engineers, not draughtsmen, from the 
commencement of their career. 

What is the system here? Very much similar to the purchase 
system that used to exist in the army. As “F. H. T.” says, 
engineering is fashionable. Parents who think this, pay large 
premiums to article their sons, without first duly considering 
whether or not the market requires more engineers. What is the 
co uence? The pupil thinks there is no occasion to exert 
himself or study very hard to get on, as something is bound to be 
done for him in consideration of the money paid on his behalf. 

Now, if looked at, the system will be found to work badly for 
all parties concerned ; it is bad for the pupil, for the parent, for the 
firm, and for the engineers. More menaly is this the case when a 
large firm or public company is concerned. Where the engineer is 
allowed to take pupils it is certain that he cannot give the pupil 
that attention he ought to have without taking up a deal of his 
time. In many cases the premium is paid simply to allow him 
to be on the works, and pick up his knowledge as best he can. 
In this case the parents suffer. If he—the engineer—does take 
much trouble to teach the pupil, the firm or public suffer by the 
loss of his time. In the end, after a few years, the engineer 
feels morally bound to do something for the pupil, and on the 
creation of the first vacancy he is pushed in, often without much 
regard to his fitness for the office, to the exclusion of men who 
have a better claim by right and ability to the post, but who 
have not paid a premium. It is, in fact, nothing more nor less 
than a relic of the old patronage system that has yet to be 
eradicated from the A seme Engineers do not always see 
that they, too, are affected by overcrowding the market with 
candidates. I have been told that a rule or custom exists in the 
law that no solicitor or barrister takes more than two pupils in 
his office. I don’t know if this is really the case, but, if so, it 
is certainly a good means, at least, of Son ping the supply on a 
level with the demand. The system is bad, but the abuse of it 
is worse. There is practically no limit to the number of pupils 
an engineer may take, and he is not much likely to consider 
whether or not there is room in the market for fresh candidates. It 
is for the parents to first of all inquire into all this. Unfortunately 
they do not always find out until too late that engineering hi 
not such golden prospects as they imagined. F. A. H. 

London, Feb., 1878. 

HEATING BUILDINGS. 

Srr,—I venture to think that a slight error occurs in your 
article of last week on ‘‘ Red-hot Water.” ‘You say there that 
pipes for high pressure hot water are about lin. in diameter. I 
do not know what the practice of other makers may be, but 
Messrs. Perkins, of Seaford-street, use mye lin. diameter out- 
side and only $in. inside. I am credibly informed, but I have 
not seen it myself, that insome cases with extra long pipes those in 
the furnace acquire a bright red heat. This would correspond to 
a pressure of at least 40 tons on the square inch. How is this 
compatible with the fact that in other parts of the system the 
pressure at the same time does not exceed 300 Ib. on the square 
inch? Surely the friction in the pipes could not cause the 
disparity ? | ol it is only the outside of the pipes which 
becomes thus heated, not the water. 

While I am on the subject, may I ask any of your corre- 
spondents to give me some information as to the efficacy of steam 
‘* radiators,” that is, boxes of pipes traversed by steam. Can 











they be used with hot water? How far do they throw the heat ? 
Are they used in greenhouses? I have seen one or two at work, 
but Ihave no data concerning them, and will be obliged for 
information. ¢ 

London, February 11th. 

[The pipes used by Messrs. Perkins are Jin. diameter inside, 
and not fin. They do not become red-hot in the furnace. If 
they did, the joints would open, and the water escape. Jacob 
Perkins, the inventor of the system, ascertained nearly half a 
century ago, that no greater pressure can be got than 56,000 Ib, 
on the square inch, while water remains in the tubes. Beyond 
the temperature corresponding to this pressure, the water becomes 
converted into steam of the same vee as the water, and this 
steam then behaves precisely like a gas; and any increase in the 
pressure in the pipes will be due to the attempted expansion of 
the gas, and will be nothing in practice, Nothing like 40 tons 
on the square inch is ever reached. AJ] Messrs. Perkins’ pipes 
are proved to 4000 Ib, on the square inch, The working pressure 
in them rarely exceeds 300 Ib,—Ep. E.] 


a. 








INSTITUTION OF CIVIL ENGINEERS. 

Ar the meeting on Tuesday, the 12th of February, Mr. Bate- 
man, president, in the chair, the paper read was on ‘The 
Evaporative Power of Locomotive Boilers,” by Mr. J, A. Long- 
ridge, M. Inst, C.E. 

In this communication the author endeavoured to set at rest 
certain widely diverging opinions which existed among practical 
men, with reference to the evaporative efficiency of the various 
elements of a locomotive boiler. 

After adverting to Mr. D. K. Clark’s formula, w = a r® + be, 
and pointing out that, from its empirical nature, it was only 
applicable within certain limits, the author investigated a new 
formula, based upon well-known physica! laws and mathematical 
principles. Assuming any given consumption of fuel per hour, 
the amount of heat generated was first determined ; then, from 
the laws of the transmission of heat through plates, the quantity 
which passed through the fire-box surface into the water was 
deduced, and from what remained, the temperature of the gases 
entering the tubes was found. From this the loss of temperature 
in passing through the tubes was calculated, based upon the same 
law of transmission, and thus there was obtained the temperature 
of the gases in the smoke-box. From the loss of temperature in 
passing through the tubes, the evaporative effect of the tube 
surface was ascertained, and this, added to that of the fire-box, 
gave the total evaporative effect of the boiler. 

From the author's formula the evaporative powers of twenty 
engines were calculated, and the results compared with actual 
experiment and with those given by Mr. D. K. Clark’s formula. 
It was shown that the tube surface was a very important element, 
and that on an average the tubes effected nearly 80 per cent. of 
the whole evaporation. Also that the generally-received idea, 
that 1ft. of fire-box surface was equal to 3ft. of tube surface, was 
fallacious ; indeed the proportion was very variable, for while, in 
the “ Ixion,” 1ft. of box surface was only equal to 1°7ft. of tube 
surface, yet in No. 33, Caledonian Engine, lft. of box surface 
was equal to 5ft. of tube surface, Consequently no fixed ratio 
could afford a safe rule for practice. It was then demonstrated 
that the length of the tubes had nothing to do with economy of 
evaporation, but that this sepentaa simply upon the ratio between 
the consumption of fuel per hour and the total absorbing surface. 
The question of the diameter of the tubes was next discussed, the 
late Mr. Zerah Colburn’s views being dissented from ; and it was 
shown that the diameter was a matter of no consequence so long 
as the ge amount of surface was obtained, The same remark 
might be made regarding the ratios between the fire-grate and 
the heating surface. It was not the area of the fire-vrate, but the 
— of fuel consumed per hour, which had to be considered ; 
and as regarded economy of evaporation, it mattered little whether 
50 lb. of coke per square foot per hour were burned in a grate of 
20 square feet area, or 100]b. per square foot per hour in a grate 
of 10 square feet area. In each case, if the absorbing surface were 
the same, the economy of evaporation would be the same. 

The question, how tar the combustion of fuel was perfect, was 
then examined ; and it was pointed out that in many cases it was 
very far from being so, some French experiments exhibiting 
losses of from 22 to 39 per cent. 

The general conclusions arrived at might be thus summed up: 
—that no fixed rule could be established as the best for the 
relative proportions of the fire-grate, fire-box, and tube surfaces ; 
that length of tube had nothing to do with economic effect ; that 
the diameter of the tube was also a matter of indifference ; that 
economy of fuel did not depend upon the rate of firing ; that 
when the quantity of fuel burnt was moderate, say 501b. to 601b. 
per square foot of grate per hour, the combustion was nearly 
perfect, while with hard firing there was considerable loss from 
carbonic oxide passing away unconsumed ; and that a large in- 
crease of heating surface in proportion to coal burnt only 
slightly increased the economic effect, which within the limits of 
prniioe in locomotive engines was nearly in proportion to the 

ourth root of the heating surface. 

In an addendum the action of the blast-pipe was discussed. 
It was contended that, though a powerful agent in effecting 
rapid combustion, it was, per se, a very extravagant one; yet in 
general in the case of locomotive engings this extravagance was 
not chargeable to it, since there was a large quantity of steam 
which was available and would otherwise be wasted. A formula 
was given for calculating the power of a jet of steam, as an 
agent for creating a draught, based upon experiments made by 
the author in 1851 and 1852. When applied to the blast-pipe of 
the locomotive this showed that, on an average, the power 
required to force the air and gases through the fire-grate and 
tubes was only about 84 per cent. of the potential power of the 
steam escaping through the blast pips. In conclusion it was 
pointed out that a large increase of effect would be obtained by 
subdividing the exhaust steam into a number of small jets 
instead of relying upon one large one, and that under certain 
circumstances this increase of power would be of great utility. 

At a meeting on the 5th of February, it was announced that 
the council, acting under the provisions of the bye-laws, had 
transferred Messrs. P. Barry, T. Carrington, A. Chapman, J, G. 
Chapman, R. G. Coke, W. Dean, ;W. Elliot, G. Fuller, W. 8, 
Howard, J. James, E. J. Lloyd, A. W. Morant, W. Morris 

Westminster), C. E. W. Ogilvie, G. G. Page, C. Sells, and D. 
Thomson, from the class of associates to that of members. Also 
that the following candidates had been admitted students of the 
institution, viz., Messrs. J. F. Albright, A. F, L. Alliman, C. 
H. Barratt, W. H. Barrett, W. Barrington, J. E. Berry, A. R. 
Beynon, J. T. Boase, U. H. Broughton, J. P. Coy, R. Dougal, 
A. 8. Forbes, S. H. Galbraith, E. H. Hedley, W. Inglis, :T. 5. 
Lacey, G, Lloyd, F. ho R. C. Rowley, A. 8. Thomson, A. 
W. Topp, C. A. Walsh, J. H. D. Watson, T. H. Williams, O. 
E. Wosdhouss, J. Woods, and D. J. Wylie. 

The monthly ballot resulted in the election of Messrs. W. 
Anderson, A. Ayres, F. Bell, J. Blackett, A. Brebner, A. 
Buchanan, W. Errington, C. P. Hogg, E. Newcombe, C. A, W. 
Pownall, and J. A. B. Williams as members ; and Messrs. J. A. 
Arneil, G. Attwood, J. Barron, R. 8. Brough, G, A. Canet, G. 
Cartwright, W. J. Chalk, J. T. Chancellor, W. A. Dawson, W. 
Dixon, W. Eckstein, J. J. Evans, J. C. Gill, J. G. H. Godfrey, 
A. T. Goodfellow, S. Goodwin, B.A.; A. Grafton, H. Griffiths, 
A. F. Guillemard, B.A.; W. Hannam, A. J. Hess, W. H. 
Hodges, W. Hodgson, G. G. Jenkins, J. Johnson, A. D. Jones, 
W. B. Kendall, Captain W. W. Kiddle, R.N.; C. W. Kinder, 
J. List, R. P. T. Logan, C. C. MalschyG. Martin, A. H. wo 
Thompson, H. Neal, H. W. Notman, G. H. Ogston, G. W. 
Ommanney, R. W. Roberts, W. Sewell, W. P. Smith, G. H. 
Stanger, C’. A. Stoess. G. P. Torrens, Capt. H. Tovey, R.E. 
G,. K Watts, and E. J. White as associates, 
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RAILWAY MATTERS. 


Tue Rogers Locomotive Works of Paterson are said to have 
received an order for six engines for New Zealand. 


THe Great Western Railway system now includes 2081 miles, 
the largest mileage of any English railway company. 

TweENty locomotives have been contracted for by the Pittsburgh 
and Lake Erie Railroad Company. The aggregate cost of these 
will he £32,000. 

THe Indus Valley Railway Company, according to a letter 
from one of its men in The Judian Railway Service Gazette, pays 
its engineers of the first-class £15 per month, those of the second- 
class, £12, and to fireman, £6. 

THE line from Cardiff to Penarth was opened on Wednesday, 
‘The service is a good one, and is, we believe, preliminary to a 
direct communication between the Taff Vale Railway and the 
Great Western, by which Pontypridd, Aberdare, and Merthyr 
will be served. 


Baron yon WeseEr, will, it is reported, be appointed to the 
Railroad Department of the Prussian Ministry a Commerce—a 
somewhat significant appointment, as he has expressed decided 
opinions in opposition to the purchase of the railroads by the 
German Empire, and on the subject of ‘secondary ” railroads, 
Weber is said to be opposed to making each line to fit some 
‘cast iron system,” for the sake, often, of securing uniformity 
in non-essentials. 


TuE Cleator and Workington Junction Railway Company are 
promoting a bill in the present session to enable them to con- 
struct a line of railway fon their authorised line in the neigh- 
bourhood of Distington to the Rowrah and Kelton Fell Railway. 
This proposal, in the opinion of the directors of the Furness 
Railway Company, affords a just ground of complaint, after the 
arrangements entered into by this company with the Cleator and 
Workington Company last session. It would be injurious to this 
company both as respects their interest as joint owners of the 
Whitehaven, Cleator, and Egremont line, and also as respects 
their position under the agreement entered into last year with 
the Cleator and Workington Company. It will therefore be 
necessary for this company, acting in concert with the London 
and North-Western Company, to oppose this bill. 


Mr. WILiiAM Cocksvrn is retiring from the office of Traffic 
Superintendent of the South-Eastern Railway, a position which 
he has held for about twenty-three years. It is felt that passen- 
gers of all classes have been indebted for many years past to the 
energy and care which he has displayed, and which has been 
largely instrumental in securing the safety which has characterised 
the working of this line. A number of gentlemen have, there- 
fore, thought Mr. Cockburn’s retirement affords a fitting 
opportunity of recognising his services to the public, and are 
raising a testimonial fund for that purpose, and it may be 
expected that they will be well supported in their endeavour. 
An account has been opened with Messrs. Martin and Co., 
68, Lombard-street, to whom subscriptions may be sent, or 
cheques may be forwarded to Dr. W. Sedgwick Saunders, 
13, Queen-street, Cheapside. 


WE understand that the Great Northern Railway Company 
have, after twelve months’ trial, decided to adopt Messrs. Davies 
and ‘Thomas's railway lamp, as made by Messrs. Ridsdale of the 
Minories. The lamp is simple in construction, is supplied with 
ordinary lamp oils other than mineral oils, and gives a brilliant 
and steady light, the brightness of which is nant. 9 aided by the 
use of a glass chimney. The latter is an addition which might 
appear as an objection, but the percentage of breakage is stated 
to be but 0°02 per cent. of the whole. The wretchedly imperfe >t 
lights ouitietien many carriages make it desirable that improve- 
ments of this kind should be carefully examined by those who 
have to consider the welfare of railway passengers, and their adop- 
tion, moreover, as old types of lamps wear out, costs little or nothing 
more than renewals of the common lamp, which gives a light some- 
times scarcely preferable to darkness. During the recent trials 
with an 8in. roof lamp giving a ten-candle flame, and sup vlied 
with oil at 3s. per wd the light is said to have lasted without 
trimming or deterioration for thirteen and a-half hours, consuming 
144 oz. of oil, equivalent to a cost of about 4d. perhour. ‘These 
trials took place in the carriages running from London to 
—*. and the light was found to be quite steady in a heavy 
gale. 

We, the Railway Age, have received the following interesting 
letter from Germany :—‘‘ In the December meeting of the Berlin 
Railway ie rm the question whether passengers could be taken 
up and let off from through trains while running at full speed 
was discussed. . Herman Wedding delivered a short lecture 
on the importanee of the question, and proposed a rope connection 
(to take up way cars) by which, in his opinion, the problem might 
be solved. In the course of his remarks he referred to the well- 
known ingenuity of the Americans to solve questions of practical 
inportance ; the writer, therefore, desires to bring the problem 
before the readers of the Railway Age.—Respectfully yours, G. 
Williamson, School of Mines.” Our contemporary adds, “ we take 
great pleasure in submitting this novel question to our readers, 
and hope that it will excite their inguin and draw out,.their 
opinions, stion of taking up and letting off passen, 
by an express m without slackening its speed is some 
startling, and looks at first sight almost like a joke, but it is pos- 
sible that it may prove as practical an idea as that seemingly 
——— notion from which has been evolved the modern 
ocomotive,” 


THE Cue and North-Western Railway is now one of the 
most extended railway systems under asingle management in the 
world. During the past year its mileage has been increased ‘by 
the addition of the Maple River Road in Iowa, and the Meno- 
monee River Road in Mi eighty-five miles in all, and ‘its 








lines are now as f - 

Chicago te Council ver .. .. ink We 491-00 
Stanwood, Iowa, to Geils os ‘ 8°50 
Chicago to Freeport, = as + 121-00 
Elgin to Lake Geneva, Wisconsin . . ; 44°50 
Geneva, Illinois, toSt.Gharles .. .. .. .. «. 2°40 
Geneva, Illinois, to Batavia .. 0... .. se ue ee 3°20 
Belvidere, Iinois, te Winona, Minn. vid Elroy, Wis. 297-00 
Kenosha, Illinois, to Rotkford =... .. 3. .. .. 72°10 
Menomonee River Railway (Northern Michigan) w 25°00 
Maple River Railway, lowa .. .. .. .. s+ te oe §=— 6000 
Chicago to Milwaukee Se oe MBN etcn. ee: | oaldiguee ae 85°00 
Chicago cut-off and branches .. .. 4. 0... ue ue 970 
Clinton, fowa, to Anamosa sw. ws weg. ee ees 71-40 
Chicago to Lake Superior (Marquette and L’Anse).. .. 46410 
Milwaukee to Fond-du-Lac, Wisconsin...) «oe 62°63 
Winona, Minnesota, to Lake Kampeska ee «= 380°75 

Total miles .. ae we 2078°28 


To this grand system of radiating lines might, says the Railway 
Age, properly be added the Wes leconsin Raley from Elroy, 
Wis., to St. Paul, Minn., 197 miles, which although 

officered is practically operated by the Chicago and North- 
Western Company and forms a part of their through line to St. 
Paul. hus this great organisation, by means of 2275 miles of 
main tracks, reaches out from Chicago into Illinois, Iowa, Wiscon- 
sin, Michigan, Minnesota and Dakota, and between its left arm 
500 miles long extending due west to the Missouri river, and its 
right arm of nearly the same length stretching due north to Lake 
Superior, a magnificent quadrant, it encloses a vast empire— 
some 250,000 square miles of the great North-west, perhaps the 
finest agricultural country in the world, “Midway between these 
two arms of this Briareus runs out a third extending from Chi 
north-westerly into Dakota no less than 542 a while the 
branch from Elroy reaches at St. Paul a distance of 410 miles 
from Chicago toward the Red River country far beyond.. 











NOTES AND MEMORANDA. 


Mr. THomas A, Epison, the inventor of the telephonograph, 
asserts that he has constructed a new and larger machine, which 
not merely speaks with clearness, but lond enough to be audible 
at a distance of 175ft. 

THE total average weight of water distributed each day in 
Liverpool, by measurement through meter, for trade purposes, is 
14,126 tons, At the average pressure under which the distribu: 
tion of this volume takes place, it represents 1,907,010 foot-tons. 
Of this volume no inconsiderable proportion is delivered at or 
near to the level of the ground, and the head of water is therefore 
almost entirely expended in producing a high velocity of dis- 
charge. 

Ir is related of the celebrated Dr, Chalmers, that happening to 
be in London at the time, 1803-4, when Mr. Winsor was trying to 
persuade the people of the feasibility of introducing gas into 
private houses for the purpose of illumination, he heard a lecture 
or. the subject, and was so convinced of the practicability of the 
scheme, that on his return home he had the requisite pipes intro- 
duced into a parsonage, which he was then building for his 
occupancy, so that they should be ready when the discovery was 
accepted and gasworks were established. 


WE learn from a paper by Mr. J. Parry, C.E., read before the 
Liverpool Polytechnic Society, that the price at which water is 
sold in Liverpool for trade purposes is 9d, per 1000 gallons. The 
cost of water per horse-power per hour within a line drawn at a 
distance of one mile from and parallel to the river varies:from 
lid. to 1s. 3d, The following statement gives the number of 
gallons distributed during 1877, for power purposes :—For 

ydraulic hoists and cranes, 44,542,290 gallons ; for organ blowing, 
3,624,000 gallons; miscellaneous, 657,000 gallons. ‘Total 
48,823,290 gallons. 

Ick did not become an article of commerce until the present 
century; but already in the United States alone 30,000,000 dols. 
are invested in the business of gathering and selling it. 7 
shipments of ice are made to South erica and Asia; the 
European nations supplying themselves with ice from Norway. 
There has been a remarkable increase in the use of the article in 
the United States since 1845, when only 50,000 tons of it were 
used. In the year 1876 the consumers bought 2,500,000 tons, and 
probably 5,000,000 tons were cut. r brewers are the best 
customers of the ice companies, several using 30,000 tons of ice 
annually, 

In the course of alengthened series of experimental observa- 
tions of various paraffine oils, detailed in a paper;by Dr. Macadam, 
read lately before the North British Branch of the Pharmaceu- 
tical Society, attention was directed to a tertain oil which burned 
somewhat imperfectly in different lamps. It was feared that this 
oil was contaminated largely with lead compounds, which choked 
up the wick and ultimately diminished its capillary attraction so 
much that the light was extinguished. In a single night the wick 
of the lamp had to be changed several times, me the wicks when 
charred left a fine net-work of lead. The oil had been stored in 
a tank lined with lead, and dissolved so much of the lead that its 
value as a luminant was destroyed. The action of the oil on tin, 
copper and iron was so slight that its light was not much 
diminished. Zinc, however, was much affected, and the oil was 
consequently rendered nearly as useless for illuminating purposes 
by it as by lead. Dr. Macadam suggests that, while vessels may 
be safely constructed or lined with tin, copper or iron, it would 
be preferable to use cisterns lined with enamel. 

Ar the meeting of the Royal Society of Edinburgh on Monday 
last several very interesting papers were read. fessor Fleemin 
Jenkin read a paper on “* The application of the graphic cuathaall 
to the determination of the efficiency of a direct-acting steam 
engine.” By this method, which he explained and illustrated by 
means of aseries of diagrams, the professor said engineers could 
arrive at a vigorous solution of an extremely complicated problem. 
Professor Tait communicated a paper by Mr. Alexander Mac- 
farlane, M.A., B.Sc., on ‘‘ The disruptive discharge of electricity,” 
in which were described a series of investigations into the condi- 
tions of the passage of an electric gonad at different distances, at 
different densities, and through different a Mr. J. Y: 
Buchanan submitted a communication on ‘‘The compressibility 
of water, sea water, mercury, and glass,” as determined by him 
in a long continued series of experiments conducted in sounding 
in the South Pacific. The president read extracts from 
two letters by Professor Quincke, on the refractive indexes of 
zlass and quartz, as tested by reflection from the surface. The 
ast communication was a note by Professor Fleeming Jenkin in 
regard to the telephone. There has been a tendency, he said, at 
the previous meeting to give the idea that Professor Graham 
Bell’s explanation of the telephone was not only incomplete, but 
wrong. He, however, contended that the telephone manufactured 
by Professor Graham Bell exhibited the simple inductive effects 
he described ; and in support of that theory, he drew attention 
to and described M. Gott’s experiments with the telephone at 
St. Pierre. Incidentally Professor Jenkin stated that he had 
constructed a —ae which reproduced speech mechanically, 
and — he intended to exhibit it to the society at its next 
meeting. 


A PARAGRAPH which recently appeared in the Medical Journal, 
taken from the Journal de la Société de Médicine de Caen et de 
is curious, and, if the facts be authenticated, possesses 
a good deal of scientific interest. Many of the harrowing details 
of shipwrecked men ‘‘ surrounded by water everywhere but not 
one drop to drink,” attribute delirium and suicide to the drinking 
of salt water under the goadings of insufferable thirst. How- 
ever this may be when draughts of sea-water are suddenly and for 
the first time drunk, it would seem that gradually the animal 
system of mammalian creatures, as well as those of vertebrates lower 
own in the scale, such as fishes, may be naturalised in the course 
of long periods to at least encounter the opposite change, viz., 
from sea-water to fresh, as in Lake Baikal in Central Asia, 
which was probably once an inland sea afterwards cut off from 
communication with the ocean by elevation of the bed and 
margins of the lake. Paleontological and other evidence proves 
that like other portions of the great chain of inland seas extend- 
ing from the Bosphorus far into the heart of Asia it was as salt 
as the ocean, or perhaps still salter, as is the case with many 
smaller inland lakes besides those of Palestine. Its waters are 
however, now fresh, and amongst its inhabitants seals are found 
in abundance not differing from those now existing in the sea- 
waters of temperate latitudes, and fish, which cannot be distin- 
guished from the well-known migratory herring coming annually 
to our own shores. In the course of ages the Baikal waters, 
originally salt, have, by influx and efflux of pluvial waters, become 
gradually more and more , and thus through many genera- 
tions those salt water animals, and probably others not yet 
discovered, have become acclimatised to the change from sea to 
fresh water, and with but little change in size, form, organisation, 
and functions. We have here then one side of the metamorphosis, 
but Lyell, somewhere, which from memory we cannot recall, 
mentions that by the breaking through during heavy storms of a 
large sandy bar separating a large freshwater lake in Scotland 
from the sea, the waters of the latter were permitted to flow into 
and mix with the previously fresh water, which after a not ver 
long period became as salt as that of the tou sea, wit 
the extinction of some species previously inhabiting the lake, but 
with the survival of others which bore the change of elements 
with impunity. It is far more remarkable, however, where the 
ch: affects man himself, and the facts recorded as well as the 


examination of such changes in the organisations, functions, and 
secretions of the human being, as we cannot but expect must 
arise from the human stomach receiving not the mild and thirst- 
allaying drink of fresh water, but receiving daily several grammes 
in weight of the saline constituents of the ocean, seem worthy of 
examination by the naturalist. 
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MISCELLANEA. 


By order of the Spanish Government, native coal is being 
used in the Spanish navy. 


A Gas well at Bradford, Pa., returns £400 per month to the 
owners, who utilise it for light and fire. 


WE understand that the Union Engineering Company, Limited, 
Manchester, makers of Schiele’s fans, turbines, and Hey’s 
moulding machines, &c., will in future trade under the name of 
Clarke and Sutcliffe. 


A LARGE quantity of spherical shells are being melted at Wool- 
wich, and on the afternoon of the 19th it appears that a charged 
shell passed undetected, and found its way into the furnace. ‘The 
result was a loud explosion, hurling the fragments of the shell 
and a shower of coke out of the top of the cupola. Itis, however, 
suggested that a little water in a plugged shell may have caused the 
mischief. 


Ar the eleventh annual meeting of the South Staffordshire and 
East Worcestershire Institute of Mining Engineers held at 
Dudley, on Monday, Mr. William North, Mayor of Dudley, was 
appointed president, and Mr. Hy. Johnson, vice-president for 
the ensuing year. The presidential vote had fallen upon Mr, 
David Peacock, but in consequence of that gentleman being 
unable to serve, a second vote had to be taken. The Institute 
now numbers 245 members, seventeen of whom have been elected 
during the year. Atthe same meeting four interesting papers 
were read by members. 


THE magneto-electric light was inspected on the evening of the 
18th inst., at Messrs. Edmundson and Co.’s factory, Stafford 
Works, Dublin, by the Lord Lieutenant of Ireland. Mr. J. R. 
Wigham, one of the members of the firm, explained the principle 
of the machine by which the light is produced, and also the clock- 
work mechanism of the lamp by which it is made steady and 
continuous. An experiment was shown in which the light was 
burned under water, and the means of applying this magnificent 

ight for lighthouse and other illumination were also explained. 
e Irish fog siren, gas fog gun, Daboll fog trumpet, and the new 
horizontal silent gas engine, which were in proeess of manufacture 
on the premises, were also examined by the Duke of Marlborough 
with much interest. 


In Hull, a private company obtained parliamentary powers in 
1872 to pump water from the river Humber for distribution along 
the line of docks asa motive power, for working dock gates, 
cranes, and other purposes. The works have recently been 
completed at an outlay of £17,000. Nearly a mile of Gin. cast 
iron main lin. thick, with gutta-percha ring joints, has been laid, 
through which water is supplied at a pressure of 610 Ib. per square 
inch. Two pairs of high-pressure horizontal engines, of 60-horse 
power each, capable of pumping 130 gallons per minute at 700 lb. 
per square inch with steam at 100 lb., have been erected. ‘They 

ump into an accumulator of 18in. diameter and 20ft. stroke, 
Toaded with 574 tons of copper slag and sand. The company 
supply the high-pressure water to the Hull Docks at the rate of 
4s. per 1000 gallons. ‘The charge for working warehouse cranes is 
under 44d. per ton for a lift of 40ft. 


AN experiment was recently made with the electric light in the 
Michigan Southern and Lake Shore Railway shops in Cleveland. 
The shop in which the experiment was tried was 80ft. by 150ft., 
filed with machinery, lumber, &c., and the ceiling and walls 
begrimed as is usual in such places. The whole was brilliantly 
illuminated by two electric lamps, one hung near each end. Each 
light was 2000-candle power, or equal to 125 gas-burners of the 
usual size. The electricity was furnished by a 3-horse Brush 
dynamo-electric machine. The cost compared with that of gas 
was estimated as follows :—Cost of 3-horse power, estimated at 
4 cent per horse-power per hour, 1} cents; consumption of 
carbon in two lamps, 3}in., 7 cents; 10 per cent. per annum on 
cost of engine and machine, 34 cents; total cost per hour of light 
equal to 250 gas-burners, 12 cents; ten 6ft. gas-burners, gas at 
2 dols. per thousand, cost 12 cents; relative expense, 1 to 25. 


Emery paper is considerably employed for cleaning and 
polishing metals, but all the kinds in use hitherto have the great 
disadvantage of not retaining an equal efficiency. The fresh 
parts bite too much, and the paper itself soon gets worn through 
in places. Emery on linen has been tried, but without success. 
The emery paper recommended by the Manufacturer and Builder, 
is not a pasteboard with emery on both sides, but a board in 
which emery enters as a constituent part. Fine and uniform 
cardboard pulp must be procured, and from one-third to one-half 
its weight of emery powder thoroughly mixed with it, so that 
the emery may be equally distribu The mass is then poured 
out in cakes of from lin. to 10in. in thickness. They must not 
be pressed hard, however, but allowed to retain a medium 
pliability. This paper will adapt itself to the forms of the 
articles, and will serve until complete worn out. 


Dr. SrrousBERG, the great German railway contractor, proposes 
to make Berlin a seaport by connecting it with the Baltic and Ger- 
man oceans. There is everything in the nature and configuration of 
the soil to assist the rapid and effectual construction of deep sea 
canals between Berlin and the mouth of the Elbe, and between 
Berlin and the mouth of the Oder. There are only a few locks 
needed to regulate the influx of insignificant tributaries. What 
is more important, the scheme, according to the calculations 
added, promises to be profitable enough to encourage its originator 
to offer to carry it through without any assistance or guarantee on 
the part of the Government. If only half the ordinary number of 
vessels plying between the North and the Baltic prefer the 
towage way through the canal, the capital, fixed at about 
£8,000,000 sterling, will, it is stated, bear an interest of 10 per 
cent. Considering the immense importance of the scheme from 
amilitary, political, commercial, and industrial point of view, it 
is certain to attract attention. If the plan could be realised, 
Berlin would be raised to the position of a dominant commercial 
manufacturing, and military centre of the Continent. 

In the closing session of the German Chemical Society for 1877, 
Prof. Kekulé, of Bonn, was elected president, Professors Hofmann 
and Liebermann of Berlin, Prof. Fehling of Stuttgart, and Prof. 
Erlenmeyer of Munich vice-presidents. society elected also 
as honorary members the two physicists, Prof. Buff of Giessen, 
and Prof. Kirchhoff of Berlin, and Dr. Stenhouse of London. 
At the end of its first decade the German‘Chemieal Society looks 
back upon a period of rapid growth in numbers and efficiency 
certainly unparalleled in the —s of any society devoted to a 
special science. These results are due to several marked causes, 
which could well be imitated by other associations possessing 
analogous aims, viz., ease of admission, absence of entrance fee 
and smallness of the annual subscription, simplicity of the 
statutes, and rapidity and frequency in the publicatien of the 
proceedings. The number of members at present is 1827, show- 
ing an increase of 229 during the year, these 206 reside in 
Berlin and 542 outside of Germany and Austria. The member- 
ship compares favourably with that of the older sister societies in 
London (952), and Paris (371). Although the annual payment is 
so small (15 marks), the society possesses a capital at present of 
22,700 marks. . During the past ten years the Berichte of the 
society have contained 3726 communications, covering nearly 
14,000 pages. A very complete index to this enormous amount 
of material will appear during the course of the presént year, the 
compiler of which was elected by competition from among the 
twenty-nine applicants attracted by the unusually liveral appro- 
priation of 5000 marks for the work. In addition to the extensive 
chemical correspondence from America, England, France, Italy, 
Russia, Sweden, Switzerland, &c., the value of the Berichte 
in the future is to be increased, says Nature, by a complete series 
an of all papers appearing in German chemical periodi- 
cals. 
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| FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Witmer and 


Rocers News Company, 
$1, Beekman-street. 








TO OORRESPONDENTS. 


In order to avoid trouble and conjusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J. N.—No, 

TexTILE.—A letter for this correspondent, received subsequently to those 
delivered, lies in our publishing department. 

C.8.—The lifting force will be as the avea of the confined part of the plunger, 
and will therefore in your case be 1201b., and not 400 lb, 

SusscriBer.—T'ry cleaning the wrought ivon very thoroughly, then dip in gas 
tar so as to get a thin coat, pour the cast ivon hot, and seed the moulds well 
with iron pods, 

C. W.—There is no such paper; that is to say, there is a large number of 
German and French scientile popers published, but nothing of the kind 
you mention, 

2. G.—Your engine and boiler should work up to about 5-horse power with 
good coal, and will use ubout 50 Lb. of coal and 25 gallons af water per hour, 
This power should be auple Jor the small lathes and shasting to which you 
rejer. 

Terepu.—Nothing has been found to answer better than studding the piles 
with large tat-headed nails. Sheeting with copper answers well where the 
copper ia not liable to be stolen. See the “ Transactions” of the Society of 
Bagineers for \874. 
- M. —Gutta-percha can be rendered quite soft and plastic by immersing it 
in water nearly boiling. At a higher temperature ut will fuse, but it never 
loses its viscidity, It ix not melted into the form of valves, but moulded to 
ehape by he hand and suitable tools when het. 

J. W. F. (Chemnitz.)— We must decline to occupy our space with a list of the 
names of manufacturers of machines for finishing tectile fabrics. If you 
hace an invention Jor improvements in such machines for sale advertise it, 
or put it in the hands of an agent to dispose of it. We do not see how we 
can lend you assistance in the matter, 

D. D.— With non-condensing engines and an initial steam pressure of but 
4016, you will gain Little or nothing by compounding. The proper diameter 
Jor the second cylinder will be 40in., and you should use 75 Lb, steam cut off 
at three-quarter stroke in the small cylinder. If you can put a common or 
a syphou condenser on your engines you will gain much more than is to be 
had by compounding. 

A Reaper.—Aa engine with a Win, cylinder, working with an average 
cylinder pressure of 30 1b. on the square inch—say 40 1b, boiler pressure— 
would drive a pump with the same stroke as the steam piston Sin. in 
diameter with a Sft, total ft. The size of the valves will depend ina great 
measure on the speed at which the pump is driven, If they have an area of 
one-fourth that of the pump piston they will do, For such alow lift a 
centrifugal pump would be much the best, 
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SUBSCRIPTIONS. 

Tue Esorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 14s. 64. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tue Enaineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Encineer can be had, price 18s. each :— 
Vola, 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receiwe THE ENGINEER weekly and post-free. Sub- 
rad caso sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates 


Remittance by Post-office Order. — Australia, Belgium, , British 
Columbia, British Guiana, Canada, Cape of Good ™e~ Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Neth . New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sou! 
ampton, £1 16s, 

Kemittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 lds. Chili, Borneo, and Java, £2 5s. 


ADVERTISE MENTS. ' 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o'clock ow Tuurspay EveNING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. id Riche; all 
other letters to be addressed to the Editor of Tak ENGINEER, 163 Strand, 











MEETINGS NEXT WEEK. 

Tue InstiTuTION or CrviL Enorneers.—Tuesday, Feb. 25th, at 8 p.m.: 
** Liquid Fuels,” by Mr, Harrison Aydon. 

Society or Arts.—Wednesday, Feb. 27th, at ag 

y Mr. 


“The Past, the 
wen and the Future of the River Thames,” J. B. 








DEATH. 
On the 18th inst., at Telford House, Balham, Mr. Joun Hewrrr, C.E., 
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THE FRENCH NAVY. 

Some features of more than ordinary importance are 
about to manifest themselves in reference to the ironclad 
fleet of France. The facts will be all the more startling 
owing to the prevalent idea—which has been recently 
encouraged even by so good an authority as Admiral 


Pothuau, the French Minister of Marine—that the | Th 


French navy has fallen below the requirements of the 
second naval Power in Europe. But it was scarcely 
to be expected that such a deficiency would lung be 
tolerated by the Power which was the first to adopt the 
ironclad and the rifled gun. It is true that the French 
Government, owing to its great desire to secure 
uniformity of type, has kept down the number of 
classes among its ships, and has refused to take 
every step in adyance which the progress in naval archi- 





tecture and gunnery has from time to time rendered 
possible. The ironclad fleet consists mainly of broad- 
side vessels, on which system we have not found it 
possible to introduce guns of first-rate power. Where 
the French have departed from the broadside system they 
have preferred the open fixed turret with guns en bar- 
bette, instead of our covered revolving turrets with guns 
completely protected. At the same time, it isto be ob- 
served that in the case of the English Téméraire, recent] 
put in commission, there is an adoption of the Frene 
people in respect to the barbette towers. But the 
‘rench authorities have now reconsidered their judgment 
and broken fresh ground. In the first place, they have 
accepted and adopted the revolving turret system, though 
they limit its application to vessels designed solely for 
coast defence. In the second place, they have determined 
to work guns of no less than 46 tons weight upou the 
broadside system in their first-class cruising ships, The 
Tonnerre, now undergoing her trials, is a specimen of six 
vessels of the garde-cote type ; and the Dévastation, now 
well advanced towards completion, is an example of the 
new ironclad cruiser class. In both these vessels hydrau- 
lic machinery, with which Mr. Rendel’s name is asso- 
ciated, plays a very important part. 

The Tonnerre is a single-turret ram ship, 241ft. Gin. in 
length, with 57ft. 9in. beam, having a draught of 21ft., 
and 5500 tons displacement. This vessel has attained at 
her recent trials a speed of 15 knots. She is plated with 
12in. armour at the water-line, and this is the thick- 
ness of her turret armour, except at the gun ports, where 
it becomes l4in. The turret itself is about 27ft. Gin. in 
diameter, or larger than the turrets of our Thunderer 
class. A leading feature in the turret of the Tonnerre 
is the introduction of a fixed circular central shaft, round 
which the turret revolves. This shaft is 4ft. Gin. in 
diameter, and contains a corkserew stair for access from 
below, and a platform protected by the walls and roof of 
the turret. From this post of observation the captain of 
the ship can direct the whole of the operations of the 
vessel and her armament. In the English turret ships 
the control of the vessel is conducted independently of 
the control of the guns, the latter being in charge of the 
captain of the turret, who goes round with the turret, while 
the captain of the ship takes up a position fixed to the 
ship. The armament at present mounted in the Tonnerre 
consists of two guns, each of 23 tons weight and a bore 
of 27 centimetres, or very nearly llin. These guns fire 
projectiles of 476 lb. weight, propelled by 93 lb. of 
»owder, the muzzle velocity being 1423ft. per second. 

he hydraulic apparatus of the Tonnerre has been sup- 

lied by Sir W. G. Armstrong and Co. It consists in the 
rst place of that which is required for revolving the 
turret. Largely as this kind of machinery has been 
adopted by the British Admiralty, it has not yet been 
actually applied, although approved, for the turning of 
turrets. The nearest approach to such an application of 
hydraulic power in the British Navy consists in the 
revolving of the platform carrying the 25-ton barbette 
guns of the Téméraire. The t advantage procured 
y the employment of hydraulic power in the rotation of 
a turret, consists in the fact that the speed and every 
movement can thus be regulated and controlled with a 
nicety hitherto found quite unattainable with steam. 
As the revolving of the turret is the method by 
which the guns are trained for aim, it seems scarcely 
possible to exaggerate the importance of the power 
of nice adjustment in the operation. On rd 
the Tonnerre, it has been found that the turret 
could be revolved at a rate either almost imperceptible, 
like that uf the hand of a clock, or up to the a of one 
complete revolution in a minute. e rate of motion is 
under the most complete control, so that it will be quite 
practicable to follow with exactness the movements of a 
distant enemy. In the next place, the guns also are 
mounted and worked by hydraulic machinery, which 
runs them in and out, arrests them in recoil, and, by 
lifting or lowering them bodily at the port, renders them 
partially muzzle-pivotted. A few days ago nine rounds 
were fired from the guns with complete success. More 
recently, twenty additional rounds have been fired with 
perfectly satisfactory results. Except during two rounds, 
the two guns were fired together. The ship was 
pitching considerably when one of the separate rounds 
was fired. Half the twenty rounds were fired over the 
bow, and half direct aft, for the purpose of testing the 
flying deck, &c. The revolving action of the turret was 
further tested during the rolling of the ship, and gave 
much satisfaction. It is intended shortly to mount on 
the same carriage guns of the same calibre, but of the 
1877 type, weighing 264 tons, and carrying projectiles of 
551 Ib., to which it is intended to give a velocity of 1476ft. 
per second. Hydraulic power is further employed in the 
Tonnerre, for the lifting of the anchor by means of a 
capstan engine, which can give a pull of 14 tons. Those 
who have hitherto regarded hydraulic gunnery as nothing 
more than an attempt to supplement or cover up the 
defects of a muzzle-loading system of naval ordnance, 
will now see that this is too limited a view of the case, 
the French naval guns being all breech-loaders. 

The Dévastation is a vessel 371ft. 7in. in length, with 
no less than 66ft. 5in. beam. The draught is 24ft., and 
the displacement 9630 tons. The engines are 6000-horse 
power, to give a s of 14 knots. This ironclad is 
a citadel A st having a square central battery, with its 
corners cut off. In these corners are to be placed four 
guns, each of 46 tons weight, taking a charge of 150 Ib. to 
200 Ib. of powder, and firing a projectile weighing 915 Ib. 
e expected muzzle velocity is 1475ft. per second. The 
Armstrong firm have manufactured and delivered hy- 
draulic carriages and gear for these which as yet 
are not mounted. The machinery resembles that pro- 
vided. for the Tonnerre. While the heaviest gun 
mounted on the broadside system in the British 
Navy weighs twenty-five tons, it should be under- 
stood that we have mounted no broadside gun on 
the hydraulic system. But it was only by the deter- 
mination to apply the hydraulic method to a broad- 





side gun that the French found themselves in a position 
to ges guns of 46 tons weight in the battery of their 
Dévastation. This ship is very far advanced, and her 
sister ship, the Foudroyant, now building at Toulon, is 
also approaching completion. When finished, these two 
vessels will be the largest of the French ironclads, and 
will carry heavier metal than any vessels afloat, except the 
Italian monsters and our own Inflexible. 

The fact that French ships are thus going to carry 
guns of 46 tons on the broadside possesses a significance 
which, we trust, will not be overlooked. ot only 
is the heaviest broadside gun in the British Navy 
limited to 25 tons, but there is only one vessel so 
armed, and she has but two such guns so mounted. 
The instance is that of the Téméraire, which—in addi- 
tion to the two 25-ton guns in her barbette towers—has 
two 25-ton guns in the foremost battery on her main 
deck. These broadside guns are worked by hand, and 
require a crowd of men for the purpose—in marked 
contrast to the ease and simplicity secured by the 
Armstrong hydraulic machinery. We may further ask— 
Were it not for the forthcoming Inflexible, with her four 
80-ton guns, where would the British Navy appear in 
the presence of the French broadside batteries of 46-ton 

ns? Noteven the turrets of the Thunderer carry a 

eavier gun than 38 tons, the muzzle energy of which is 
11,263 foot-tons ; while the French calculate on getting 
as much as 13,769 foot-tons. So far as we can learn, the 
breech-loading speciality of the French guns confers no 
advantage upon them in comparison with the English 
muzzle-loaders, so that we have nothing to regret on that 
score. We might offer some further remarks in reference 
to the spirited steps which are thus being taken by the 
French naval authorities, but we defer doing so for the 
present, and leave the foregoing facts in a great measure 
to speak for themselves. 


OVERHEAD RAILWAYS. 


THE initiative in the proposed, if not in the actual 
construction, of railways of the character we are about 
to discuss has been taken by the Americans. There is 
also a bill before Parliament to authorise the making of 
a similar line in the vicinity of the Liverpool Docks. 
By the term “overhead” is not meant every railway 
which does not run underground, but one of a particular 
description, which will be readily understood as we pro- 
ceed with the subject. The idea of a railway of this 
nature has been long entertained, and its principle is, in 
pot embodied in nearly every line of importance which 

as been made. It would consist essentially of one con- 
tinuous iron viaduct, the chief parts of which would be 
the supporting columns and the overhead girders, and 
would be most fitly described in every respect by the 
title “Chemin de fer.” Before a full estimate in a pecu- 
niary point of view could be made of the advantage of an 
overhead railway, it would be necessary absolutely to 
determine one question—a question which could only be 
definitely set at rest by the decision of a Parliamentary 
Committee of the House of Lords. The question is, 
whether a company promoting a railway of this character 
could construct it by acquiring a right of way, or, as 
it is legally termed, an “easement” over the land, or 
whether they would be obliged to purchase the ground 
under, the usual compulsory powers? The whole 
point turns upon the validity of the well-known legal 
maxim, cujus est solum ejus est usque ad celum et ad 
inferos.. In plain language, if a man possess a square 
foot of ground, it is his from the heavens above to the 
centre beneath. A very strict and sharply defined line 
of demarcation is drawn between the cases to which this 
rule is applicable and those to which it is not. It is held 
not to be applicable in the case of lands over which 
persons or bodies of persons, other than the actual 
owners of the soil, have rights. A highway authority or 
a municipal authority is an instance of this. The soil of 
the roads or streets belongs to its owners subject tu a 
limited or quasi-ownership in the respective authority 
for particular purposes, such as the maintenance of 
the roads, streets, and sewers. Again, a railway com- 
pany may cross a public highway, and one railway 
may cross above, below, or on the level, the line of 
another, without in either case the intruding party be- 
coming the purchaser or lessee of the property of the other. 
In practice the promoters of a railway, such as we are 
now discussing, would probably be allowed to acquire the 
mere easement or right of passage in those cases where 
the normal use of the land would not thereby be seriously 
interfered with. In other cases such compensation would 
have to be paid as would in substance be equivalent to 
the cost of an absolute purchase. 

We may now leave that portion of our subject 
relating to the acquisition or occupation of land, and 
consider the relative economy of the different methods 
usually adopted in the construction of railway viaducts, 
or of any part of a railway raised to a moderate height 
above the surface of the ground. Where labour and 
material are both plentiful, the solid embankment is the 
cheapest form of viaduct, the economy being due partly 
to the comparatively small cost of the eatieiel ant 
partly to the fact that no skilled labour is required in 
the work. The quality of the earth is not of much 
consequence, provided that it is near at hand and that 
there is plenty of it. Yet several cases present themselves 
in which it becomes cheaper to build a brick viaduct 
than to construct a solid earthen embankment. A 
brick viaduct, with straight or even battered walls, 
occupies a considerably less area of ground than a 
sulid embankment of the same height, with its two sloping 
sides. An embankment of only 10ft. in height, with the 
ordinary ratio of slopes, will oceupy double the ground 
required for a brick viaduct in the same position. In the 
open country this is not of much importance, but in the 
vicinity of large towns the enormously-increased value of 
land completely alters the condition of affairs, and 
generally determines the matter in favour of the brick 
erection. The latter is also substituted for the solid 
bank when the height of the railway over the ground 
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becomes very great, not solely on account of the addi- 
tional land taken by the bank, but because there is a cer- 
tain limit in practice to the height of a bank. If this 
height. be exceeded, the bank is not only liable to settle 
and spread out at the base, but if ona sidelong ground will 
sometimes, in spite of all precautions to the contrary, be 
carried bodily down the hill. It must be borne 
in mind that the formation of a bank affords 
the engineer the readiest means of getting rid of 
the contents of the adjacent cuttings. We have, on the 
other hand, witnessed examples of the contents of 
cuttings beimg run to spoil, while the embankments were 
made up from side cuttings. It isa simple question of 
length of “lead,” and should it escape the attention of 
the engineer, he may be quite certain that it will not 
escape that of the contractor. 

‘ We do not intend to entertain the case of timber 
viaducts, as they would not, apart from other considera- 
tions, possess the durability necessary in such a work asa 
permanent overhead railway. Our comparison, therefore, 
1s reduced to that of the relative economy of brick and 
iron viaducts. This at once brings forward the important 
question of what would be the most economical span for 
both descriptions of structure? Until this point is deter- 
mined, or assumed with approximate accuracy, it will not 
be possible to arrive at a fair pecuniary comparison, since 
such a comparison premises that the best, that is, the 
most economical form of each structure is selected as the 
example to be compared. A difficulty arises here from 
the fact that, while there is no absolute impediment. to 
arriving at the most economical span in the case of the 
zron viaduct, such an obstacle does exist in that of the 
brick structure. This to be found in the ever-recurring 
question of headway. It is extremely improbable that 
this important detail could be arranged so as to allow 
of the employment of the arch form in the most 
economical manner, and there are obviously nume- 
rous instances in which it would be totally inadmissible. 
Under favourable conditions, we should assume about 
26ft. for theeconomical span of thearches of a brick viaduct, 
and about 60ft. for iron girders. This presupposes 
that the girders are of wrought iron and of the open web 
type. In fact, until a span of about 60ft. is reached in a 
railway girder, it isnot possible—consistently with practical 
requirements—to effect that economy in the distribution 
and apportioning of the material which theory prescribes. 
The above data will give, allowing for the thickness of 
the piers, two spans of the brick viaduct to one of the 
iron. In the present state of prices, the balance of 
cost would lean rather too favourably towards the iron 
construction. The average of a large number of examples 
of the two different kinds of work gives the proportion 
of about five to seven. So far as simplicity, repetition of 
similar parts, and facility of erection have to be con- 
sidered, the advantages will rest with the iron viaduct. 
With the exception of occasional spans, which circum- 
stances would require to be larger than the average 
dimensions, the only difference in the perfect uniformity 
of parts would consist in the lengthening or shortening 
of the column. 





A MONUMENT TO BAD TASTE. 


Tue erection of the model of the Needle on the steps of 
the Embankment, opposite the Adelphi, has enabled the 
Metropolitan Board of Works to om yay its approval of the 
proposal to establish the Needle itself in that position. It is 
Tifteult to believe it, but itis none the lesstrue. Ifthe obelisk 
be actually placed as the Board approves, there is not a person 
of judgment and taste who will not deeply regret that the big 
stone was not left on its native sand. The place chosen for it 
is on the brink of the river—only this week the base of the 
model was washed to some depth by the waters of the flood— 
and cannot fail to impress every intelligent observer in the 
future with the belief that the pecuniary and engineering 
resources of the present were unable to move the obelisk 
beyond the bank to which the obliging waters had borne it. 
It would appear that having brought the Needle to this 
country, Mr. Dixon and Mr. Wilson are only too anxious to 
be ridof it. Placed on the Adelphi steps, this magnificent monu- 
ment of the Pharoahs, and of our interests in the East, would 
repose immediately beneath the hideous roof of the Charing- 
cross Station, with the sky-line of which the model now harshly 
engages. The iron bridge and its stack of signals would be ever 
before us when we turned tothe westward, and vis-a-vis the grimy 
brick shot tower would obtrude itself from every point of view to 
ensure the reduplication of form which art shows us is conducive 
torepose. Add to these the dirtyriver, the squalor of the oppo- 
site bank and of much of.the immediate surroundings, and we 
ask, Can any cultivated ple be proud of the choice? Has 
anyone considered the effect of river fogs, and the dirt-laden 
current of air which ever flows over the Thames? If the site 
must be, we ask nothing more than that the granite pedestal 
on each side of the steps be furnished with statues of Mr. 
Dixon and Mr. Wilson, and that the base of the Needle itself 
be inscribed with the names of the members of the Board of 
Works. No severer punishment could well be devised than 
to hand down these gentlemen to posterity as the authors of 
this ugly thing. Even Palace-yard would be better than this 
site. But there is stillhope. Mr. Noel has promised full con- 
sideration and discussion, and we shall be very much surprised 
if better taste do not in the end prevail. If money be merely 
the object, that will be forthcoming, and a great monument 
should not be ruined in weak deference to the wishes of one 
or two individuals. 


FIREWORKS BRAKES. 

Mr. Sairn, the inventor of the vacuum brake, is a man 
not easily deterred by difficulties. It has long been evident 
that an automatic brake possesses an enormous superiority 
over one which is not automatic. That, in fact, it is almost 
certain that the brake of the future must be automatic. To 
endow the vacuum brake with this useful or even necessary 
gnalification was a matter of no small difficulty, but the 
inventor has risen with the occasion, and has patented an 
arrangement for rendering his brake automatic, which will 
commend itself for its simplicity. The device is known 
as an ‘‘ Automatic Attachment.” It consists of an ejector 
of much the usual construction, but. instead of being 
worked with steam, a rocket case is attached to it. This 
case is fitted with a fulminating igniting arrangement, 
which may be described as a gun lock. To the trigger 
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is attached a string which runs along the train. The 
Automatic Attachment is placed in the guard’s van, let us say, 
and is cocked and capped before the train starts, Should a 
pein. bergsca the string is tightened and pulls the trigger ; 
the rocket composition is ignited, the gas rushes through the 
ejector and creates a vacuum, like steam, and the brakes are 


applied. An Automatic Attachment may be titted to every 
earriage. We do not know how the ends of the broken tubes 


between the carriages are to be stopped, nor have we received 
any information as to the efficiency of the device. Air and 
water have already been pressed into their service by inventors 
of brakes. It has remained for Mr. Smith to enlist fire in his 
cause, unless it be true that one ingenious individual pro- 
posed years ago to fix a Congreve rocket on the top of every 
carriage in a train, all the rockets to point astern; when the 
train had to be stopped in a hurry, all the rockets were fired 
at once by electricity, and the retarding influence of the 
rockets brought the train to a stand, as Artemus Ward night | 
say, ‘‘inablaze of glory.” This invention would not invalidate 
Mr. Smith’s patent. Whether railway companies will look 
with favour ona scheme which includes the carriage of fire- 
works as an essential feature is quite another point, on which | 
we need pronounce no opinion. 








THE PROFITS ON TRADING IN BIRMINGHAM. 

AN important and interesting set of statistics relative to 
the trade of the parish of Birmingham, which, however, does 
not include some minor portions of the borough, was presented 
to the Corporation of the town, on Tuesday, by Mr. R. 
Chamberlain, chairman of the Finance Committee. He said 
that the deposits in all the banks that published returns at 
the end of last year were £10,142,936, a falling off of 
£421,309, or about 4 per cent. upon the preceding year. The 
bills of exchange held at the banks amounted to 3,311,744, a 


falling off of £293,323, or 8 per cent. upon the year. The 
advances, or ‘‘overdrafts,” amounted to £6,041,075, an 


increase upon the previous twelvemonth of £470,155, 
or 8} per cent. The deposits had been partly diverted 
into other channels, but this did not account for all 
the difference. The amount of goods carried by the three 
railway companies converging on the town, had been 973,611 
tons, an increase over the traflic of 1876 of 23,569 tons, or 24 
per cent. The tons of coal conveyed were 566,535, a falling- 
off of 9372 or 14 per cent. The quantity of other minerals 
conveyed was 119,583 tons, an increase of 19,157, or 19 per 
cent. The profits upon trade for the year ending April Ist, 
1878, he estimated at £3,969,000, a falling off on the preceding 
year of £323,000, or a trifle over 8 per cent. This falling of 
corresponded with increased profits in the two previous years; 
the increase in 1876-7 bemg £301,000, and in 1875-6, 
£486,000. He was of opinion that the returns for the year 
ending April, 1879, would be 12) per cent. less than he had 
given for the present year. Some members of the council 
questioned the accuracy of these statistics, but Mr. Chamber- 
lain replied that they were strictly correct, only in his 
traffic returns he had not included Birmingham’s trade by 
way of canal. 
A NEW HUNDRED-TON GUN. 

A.tHovucH the Italian authorities are delighted with the 
success of the Armstrong 100-ton gun, with which they are 
going to arm the Duilio and the Dandolo, there is a strong 
**patriot ” party in the newly-formed kingdom which is 
anxious to supersede the foreigner if the achievement be 
possible. General Rosset, the Italian Director of Artillery, 
and who has been fora long time at the head of the Royal Gun 
Foundry at Turin, has persistently endeavoured to vie with the 
famous ordnance works at Elswick. For this purpose he 
made some time ago a gun of 60 tons weight. The result, 
however, has scarcely been known to fame, and we apprehend 
that it was not very successful. Nothing daunted, and 
perhaps learning wisdom from failure, General Rosset has 
taken a bolder step, and entered on the construction of a gun 
of 100 tons. The body of this gun has just been cast at 
Turin, and consists of Gregorini metal, or cast iron of a special 
and very excellent quality. A steel tube will form the core 
of the gun, and the body will be clasped outside by steel rings, 
The 60-ton gun was made on the same principle, though there 
may be some variation in details. But we pebmotliodies a 
feeling of apprehension as to the safety of a gun constructed 
of such materials, and on so large a scale. We can only hope 
that the gun will not burst explosively, but will give warning 
by cracking some of the outer rings, the result which, we 
believe, occurred with the gun of 60 tons. 
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The Moulder’s Ready Reckoner, giving the Correct Weights of 
Castings and how to find them, with Numerous Rules and 
Examples, together with a Wages Table. By Davip NEAVE. 
Second Edition, revised. Aberdeen: King and Co. 1877. 

THE contents of this little book are fully set out in the 
title, and need small comment. The principal object of 
the author is to enable moulders to find the quantity of 
metal required to fill a given mould, and for this purpose 
he gives a series of tables showing the weights of hollow 
and solid cylinders, square and circular plates, spheres, 
segments of spheres, cones, and other elementary forms,iby 
the aid of which the weight of any casting may be quickly 
found; for all castings are more or less easily mentally 
divisible into parts of these different forms, the combined 
weight of which supplies that required. The tables seem to 
be generally correct, and any moulder will easily accustom 
himself to the use of these as well as most of the rules 
given for finding the weights due to dimensions not 
included in the tables. The tables of weights of hollow 
cylinders or pipes extend to an internal diameter of 
120in. and 2in. in thickness, the weight being that of 1ft. 
in length. 

In his rule for finding the weight of pipes, pulley and 
wheel hems, 7.¢., rims, there is some incorrectness. His 
rule is “to the inner diameter add the thickness of metal. 
Multiply by 3°1416 and the product by the length of pipe 
or (breadth) of hem, and the result is the number of 
superficial inches. This is also the number of cubic 
inches if the pipe be lin. thick, but if the thickness be 
either more or less than lin., multiply the number of 
superficial inches by the thickness, and you have the 
cubic inches.” As will be seen from this, some of the rules 
are not given in the clearest possible manner, It is incor- 
rect to say that the first part of the rule gives the number 
of superficial inches of the pipe under calculation. The 











number thus found is the superficial area of a {pipe half 





| by the length, the 





that thickness, but it is also a number or quantity which, 


if multiplied by the thickness of the pipe, will give its 
solid contents. In the example which i ows, it is stated 
that this number must be multiplied by 0°26 to get 
another number afterwards found to be pounds. In 
this rule, therefore, there is incorrectness, secondly, there 
is incompleteness of definition in that the nit of mea- 
surement, intended to be inches, is not stated in the first 
part of the rule; and thirdly, it is not stated why the 
number of cubic inches found should be multiplied by 
0°26. Incompleteness of this kind should be avoided, as 
it is most troublesome and discouraging to the class of 
men to whom the book is addressed, In his rule for 
finding the area of a parallelopipedon, the author adds 
together the breadth and depth, and multiplies their sum 

woduct of which with the area of the 
ends is said to be the whole surface. This, it will be seen, 
gives a quantity 50 per cent. too small for the area of the 
sides. A revised edition should certainly be without such 
errors, especially in a book designed for those who are 
generally unlikely to detect mistakes until mischief has 
been done by such blind leading of the blind. 


Nos. 
London : E. and F. Spon. 
In a recent article on “Telegraphic Progress,” the 
T'imes said :-—“ What are our English electricians about, 
and what are the functions of our so-called ‘ Society 
of Telegraph Engineers’ in relation to the great 
question of practical telegraphy?” Even if one felt so 
Rienounk: it is hardly the province of an outsider to take 
up the cudgels on behalf of a society which numbers 
nearly a thousand members. Such a society should have 
no difficulty in pointing out what it has done, is doing, 
and intends to i ; but we fear the 7'imes reviewer would 
say to any such statement, “ Bones, bones, nothing but 
dry, dry bones.” One act of the society, and certainly a 
positive one, is the prohibitive price put upon its pro- 
ceedings. It seems to us that the oleemeteh object of 
any learned society is to increase special knowledge 
broadcast, and to charge 7s. 6d. for a copy of the Journal 
containing little more than half the matter, and _pro- 
bably of not a tenth the value of that for which the 
Chemical Society charges 2s. 6d., is taking a very 
exclusive position. Opimions may differ greatly as to 
the value of the papers published in the journals before 
us ; opinions cannot, however, differ materially as to the 
haphazard method of publication. Regularity is out of 
the question ; no one knows when to expect a Journal, 
or when to expect the publication of any paper that has 
been read. i} a paper is valuable enough to read, it is 
valuable enough to give to the members at the earliest 
age moment, for but few can hear the paper, and 
ewer can understand, during the reading of a paper, its 
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The most important papers in the numbers before us 
are “ Notes on Electrolyte Polarisation,” by Professors 
W. E. Ayrton and John Perry ; “On the Corrections to 
be Applied to Apparent Resistances,” by C. Hochin, M.A., 
also by the same author, one on “The Magnitude of 
Signals through a Cable under Various Conditions.” 
These are to be found in the double number, xv. and xvi., 
whilst the succeeding double number contains Mr. Pres- 
cott's paper on “ Quadruplex Telegraphy,” M. Ailhaud’s 
system of “ Duplex Working,” both valuable as touching 
new ground, both the work of foreign as opposed to home 
members. Mr. Preece’s paper on “Shunts,” in this 
number, is of use, not because of its originality, but 
because it brings together the various isolated facts and 
formule relating to shunts. The last number issued 
seems to go far in redeeming the society as doing fairly 
good work. It contains scarcely a page but is interest- 
ing and useful. Mr. Roberts’ paper on “ Batteries,” and 
the discussion it called forth, ought to produce results, 
and induce the further working out of details. Mr. Risch 
describes “The Double Current Translation as Employed 
by the Indo-European Company.” The Jablochkotf light, 


Journal of the Society of Telegraph Engineers. 
XVi., XVii., Xviii., and xix. 


xv., 


| Sir W. Thomson’s sounding apparatus, the general 
| theory of duplex telegraphy, form the subjects of valu- 





able papers or communications. We believe the society 
at one time attempted to follow in the footsteps of the 
Chemical, and as the latter gives a résumé of chemical 
progress, the former wished to give a similar account of 
telegraphic progress. It seems to us that this isa laud- 
able object, and we trust that the editors of the Journal 
have not wholly given up the idea, The expense is 
great, but the benefit to students, such as we presume 
the majority of members to be, would fully compensate 
for the outlay. 

The Application of Electricity to Railway Working. G. W. E. 

Lanepon, M.S.T.E. Macmillan and Co, 

WE have seen published a large number of books on 
electricity and applications of electricity, of which no one 
is more worthy of commendation than the volume before 
us. Mr, Langdon is evidently thoroughly conversant 
with his subject, and what is perhaps far more valuable 
in an author, he knows himself, his strong points, what 
to say, and what to leave unsaid. As superintendent of 
the telegraphs on the London and South-Western Railway 
he gained the practical knowledge he so admirably sets 
forth in this manual. The Midland Company are fortu- 
nate in being served by one apparently so competent. 

The extension of the railway system, the increase of 
traffic, the increase of speed, all add to the troubles and 
difficulties of railway authorities, They have to devise 
systems by which the maximum of work shall be per- 
formed with the minimum of danger to life and property. 
One of their most reliable and effective servants is the 
telegraph, and since the extension of the “block 
system” this has become more and more a neces- 
sity. If we were hypercritical we might point out one or 
two slips Mr. Langdon has made, but on the whole 
he has given us exactly what was wanted. A short, intro- 
duction explanatory of terms, is followed by a description 
of signalling instruments, regulations for signalling, and 
methods of working, after which he speaks of the various 
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instruments used in. block signalling. These latter are 
again described at length under such headings as “ Preece’s 
Three-wire System,” “Walker's, Semaphore System,” 
“Tyers’ System,” “Spagnoletti’s System,” &¢. Mr. Lang- 
don’s descriptions are clear and. concise ; he grasps the 
requirements, and shows how they are met. That we do 
not speak at random will be seen if we quote a few 
sentences from the commencement of Chapter xiii., and 
the end of Chapter xiv.—the former on the block system, 
the latter on the principles required in a perfect auto- 
matic system. 

First, the “block system :” “The method of working 
electric block signals has been divided under three heads, 
viz, the positive, the affirmative, and the permissive. 
The positive system is that under which the section is 
blocked only during the time it is being traversed, or is 
occupied by a train. The affirmative system is that 
which, maintaining the electric signals normally at block, 
requires that the station in advance shall be asked under 
a preconcerted bell-signal, “ May train proceed?” and in 
a similar manner to have this affirmed by a certain bell 
or othersignal before the train is allowed to proceed into the 
section, The permissive system is really no block system 
at all; under it two or more trains travelling in the same 
direction are allowed within the same section at the same 
time. . . . Any such system is pernicious in the extreme, 
and cannot be too strongly condemned.” 

As regards an automatic system, our author says: 
—“To the efficiency of the present system of out- 
door signals is the degree of safety acquired by 
English railways mainly due. Any automatic system 
should be based upon the principles which govern that 
system. (1) The normal condition of the signal should 
be danger, «.¢., any failure of the apparatus or interruption 
of the wires should result in producing this signal ; (2) the 
agency by which the signal is placed at “clear,” should be, 
and remain active during the existence of such signal. 
(3) the apparatus employed should be perfectly free from 
atmospheric influences ; (4) should be simple, strong, and 
not, easily deranged ; (5) should be capable of hand as 
well. as electrical manipulation; (6) should conform 
to the existing system of electrical signals.” We 
strongly advise all those who have anything to do with 
railway work to make themselves thoroughly acquainted 
with the contents of this small volume, feeling assured 
that the information gained will be found valuable. We 
ought to state that a chapter is devoted to the subject of 
intercommunication in trains, and that specimens of the 
various service forms are given. 
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- THE IRON TRADE IN THE UNITED STATES. 
THE American Manufacturer, published in Pittsburgh, 
may be regarded as one of the leading trade journals of 
the United States. Its utterances are entitled to con- 
sideration, and we may add that it isan uncompromising 
advocate for protection. The number of our con- 
temporary published on the 8th of February contains 
an article headed, “Will the price of iron advance?” 
which is worthy of the attention of our own iron- 
masters. It commences by alluding to an article on 
the “Silent Rolling Mills,” which appeared in a previous 
issue, and upon which our contemporary “ventured to hint 
that if the result of the agreement recently made by 
manufacturers in this vicinity is to increase the selling 
price of iron, the relief obtained would be but tem- 
porary,” and goes on to quote from an article which 
appeared in Toe Enqineer for January 18th, in which 
we pointed out that in order to sell iron, we must reduce 
the selling price and the cost of production. Wefsaid, it 
will beremembered : “ Wenow advocate astill further reduc- 
tion in price, for obvious reasons. Although the whole 
demand of the world for iron cannot be affected by small 
changes in price, yet, as we have pointed out, the demand 
will be greatest where the price is lowest. This being 
the case, if England can undersell Europe and America, 
she can easily keep her mills and forges employed. Tt 
may be said that this is quite true, but that iron cannot 
be sold cheaper than it is sold now at a profit, and; that 
consequently no reduction can be made. This is so far a 
fact that the proposition is being acted on, and capitalists, 








as we have said, are closing their works or selling them 
for anything they will fetch. But we venture to add 
that, given certain conditions, iron can be made and sold at 
a propit at smaller prices than it has yet touched, The con- 
ditions are lower wages. The men assert that they can- 
not take less than they take now and live. This is not 
generally true ; at many works under existing circum- 
stances, the men can only find employment for three 
days a week, and make, say, 5s. a . If they were 
content to accept 4s. a day, they could probably have 
work for six days in the week instead of three, and earn 
24s, instead of 15s.” The italics in the foregoing passage 
are our contemporary’s. 

The article has apparently excited no small alarm in 
Pittsburgh, if we are to take the American Manufacturer 
as a representative of public opinion among Pittsburgh 
ironmasters. Our contemporary asks piteously :-<“ If 
England reduces the cost of production of iron still 
further, and if our tariff is to be reduced, what will 
become of the iron trade of America?’ To this pregnant 
question he is unable to give a direct answer, but he 
goes on :— 

“THE ENGINEER says—‘ If England can undersell Europe and 
America she can easily keep her mills and forges employed.’ It 
is also true that if America can undersell England and Europe, 
the mills of America will keep employed. fanaa is the word, 
If England reduces the cost of her iron so much that she can sell 
her iron in America in spite of our tariff, there will be more idle 
mills in America than there now are. This dire calamity can be 
averted but in two ways. First, either increase our tariff so that 
it shall be prohibitory; or, secondly, decrease the cost 
of production of our iron, so that we can meet English 
competition in open market. There is no likelihood of the 
first being done. The other must be done, or our mills will 
have to stop. We have been talking a good deal lately 
about establishing an export trade for our.manufactured goods, 
and we have been enabled to establish it to some extent by their 
cheapness. England has been forced by our competition to 
reduce the cost as well as the selling price of her wares. We 
must reduce the cost of our wares if we would keep the position 
we have already attained in the export trade. Running single 
turn is not the way to do it. The trouble with the iron trade is 
that there are too many mills in existence throughout the world. 
We cannot expect that the time will ever come again when all 
those now in existence shall be running. The only question is, 
‘Which mills shall run—those in England, or those in this 
country?’ ‘lhe importations of iron into this country have 
greatly decreased the last few years. Had it not been so our 
iron industry would have been in worse straits than it is. If the 
tariff is reduced the importations will certainly increase, unless 
our mills can prevent it reducing cost of production. 

“It is not a pleasant matter to contenaites but if the tariff 
is reduced and {ingland reduces the cost of production, we will 
have to reduce cost here, no matter whom it hurts. Half the 
mills of the country may remain idle, the wages of labour may 
have to still decline, freights on railroads may have to be reduced 
till the present companies are bankrupt, the distress of the past 
few years may be augmented—but it is well to look the possibilities 
of the future in the face, rather than be surprised by disaster, as 
we were in 1873.” 

This is, at all events, outspoken. “No matter who is 
hurt, the cost of iron must be reduced.” After years of 
protection the iron trade of America remains such an 
artificial plant that it cannot exist without the fostering 
aid of a prohibitory tariff! We ask our contemporary, 
what has been gained bythe American nation in return for 
the assistance it has lent to its ironmasters? Whenaspecu- 
lation does not pay it should be abandoned ; and we are 
unable to see why America should go on propping up 
undertakings which cannot be made profitable. What can 
America gain by underselling us? What is the advantage 
which she would reap if she had millions of dollars 
of capital sunk in rolling mills and furnaces which 
did not pay 1 per cent.? What can she hope from 
the possession of an army of ironworkers dragging out 
a miserable existence on famine wages? There is no 
analogy between the position in which Great Britain is 
placed and that of the United States. America might be 
great, wealthy, and free if an ounce of iron were never 
made within her shores ; but the retention of our iron 
trade is a matter of national life and death to us. 
America need not sell iron to buy food; we must sell 
iron or suffer want. Our accumulated wealth -is 
enormous, but it could not last for ever, and sooner or 
later if we did not make iron for our own use and for 
others, we should be impoverished. But no such calamity 
could occur to America. She is self-sufficing ; she can 
grow food enough for herself and half Europe besides, 
and the moment she finds that iron making will not pay 
she should cease to make iron, because the making of it 
is a thing of comparatively small moment to a nation 
possessed of vast agricultural wealth. If the money now 
invested in the iron trade of the United States had been 
expended in bringing land into cultivation and develop- 
ing the great resources of the country, America would be 
richer, happier, and infinitely more contented than she is 
now. 

British ironmasters may take heart when Pittsburgh 
wails. An iron trade which maintains a tottering and 
miserable existence, with all the help of a tremendous 
tariff, has little chance of a prolonged fife ; and our con- 
temporary may rest assured that America cannot make 
iron as cheap as British ironmasters will make and sell 
it before they retire from the competition. As we have 
said, we must make and sell iron. America has no such 
necessity, and it is easy to see that, do what American 
ironmasters may, the end will be the same. They will 
be undersold by England until capital is driven out of 
the American trade, and its dimensions are reduced to 
reasonable limits, and its operations confined to the 
remunerative production of those special brands for 
which certain districts have long enjoyed a_ high 
reputation; and the end is probably not far off. 

ready the American iron trade is contracting. In 
the whole of Missouri and its borders not a pound 
of iron is being made, twenty-three furnaces having 
been put out of blast. Let but a moderate reduc- 


tion be made in the tariff—and there is every prospect 
that the free trade party will achieve at least a 
partial success—and the well-blown bubble will burst, 
and the iron trade of the United States will recede to 
the legitimate limits which we have indicated. The 
pinch may be felt severely for a time, but the country 





will be better ‘without than with an ‘exotic manufacture 
which cannot live without, what is, in plain terms, a 
national subsidy. 








PRIVATE BILLS.—SESSION 1878. 
Tue following list shows the progress of bills through the 
Private Bill Office during the week ending 21st February ;— 
No! mies t 


Name of Petition. Parliamentary Agent. ' Remarks. ] 





6 Teign Valley Railway .. ../Toogood and Ball -+(8.0.C, 
39 Dublin and Northwall Tram-| j 
SL re eee John Sandes -« P.P, Mar, 1 
67,Cork and Kinsale Junction) ; j 
Railway .. . |P. Burrowes Sharkey --|P.P, Feb. 28 


169 Swansea Improvements | and| . 
| Tramways.. .. .... ..\DysonandCo, .. ., .. NAC, 

193 South London (Goring) Water Wilkins, Blyth, and Co. .. P,P, Mar.8 

213 Abernant Branch Railway and| 


N.C 


Tramways.. .. .. ., ../K. H, Gough +-/(8.0.C, 
224 Ramsgate Improvement and) | 
| Harbour .. .. .. .. ..|i- W. Cooper -. PLP, Mar, 8 
240 Waterford, Dungarvan, and | 


Lismore Railway (Extension) 
| andWaterford City Tramway) Muggeridge and Badham N.C. 
263 len Valley Railway (Bantry 





| Extension) .. .. .. ..|P, Burrowes Sharkey .. Adjourned 
273 Ramsey and Somersham Rail- to22nd inst. 
| way .. «. isos «se «+» '|Henry Cruse .. P.P. Feb, 28 





Of those Bills which are still postponed, the fact of compli- 
ance or otherwise with Standing Orders, will be given in future 
impressions. 








INTERNATIONAL WEIGHTS AND CoInaGE.—The Committee of the 
Cobden Club have resolved to communicate with the Commis- 
sioners of the French International Exhibition suggesting the 
expediency of holding in Paris during the summer a Conference 
on International Weights, Measures, and Coinage. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The fifth general meeting of the twenty-first session of this Insti- 
tution was held on Tuesday evening, in the Corporation Build- 
ings, Glasgow, Mr. R. Bruce Bell, C.E., the president, in the 
chair. Mr. William Denny, shipbuilder, Dumbarton, read a 
vaper on ‘ The late Action of the Board of Trade with regard to 
Safety Valves,” and it was agreed to summon a special meeting 
for the discussion of the subject. Captain Sadler afterwards 
exhibited a model and explained his arrangement for lowering and 
raising propellers, and adjusting the steering gear of vessels, and 
a discussion of some length ensued, in which the president, Mr. 
Kirk, Mr. Howden, Mr. Duncan, of Port Glasgow, and others, 
took part. Votes of thanks were passed to the authors of the 
papers, and the meeting then separated. 

‘HE INSTITUTION OF CrviL ENGINEERS.—We are asked to state 
that supplemental meetings, for the reading and discussion of 
papers by students of the Institution, have been appointed for 
the following Friday evenings :—February 22nd; March, Ist, 8th, 
15th, 22nd, and 29th ; and April 5th, e papers to be read on 
these evenings are respectively :—‘‘Plate Girder Bridges,” by 
Mr. Percy W. Britton; “The Application of core’ to 
Stoking in Gasworks,” by Mr. R. Jno. G. Read; “‘ The Ebbw 
Vale Waterworks,” by Mr. John C. Mackay; “‘ The Foundation 
Works at the Tay Bridge,” by Mr. A. nce Moss; ‘‘ Fire 
Resisting Structures,” by Mr. B. N. Thwaite; ‘The Eastern 
Canal, France,” by Mr. W. B. Dawson; and ‘‘Lead Mining, &c.,” 
by Mr. Alfred W. Szlumper. The chair will be taken at seven 
o'clock on each evening, and successively by Mr. Barlow, V.P.; 
Dr. Pole; Mr. Bateman, President; Mr. Bruce; Sir Joseph 
Bazalgette ; Mr. Abernethy, V.P.; and Dr. Siemens. 

TECHNICAL Epucation.—The council of the City of London 
College, 52, Leadenhall-street, have arranged to supplement their 
excellent science classes with a course of six popular lectures 
bearing upon the application of science to the daily life of the 
industrial classes. ‘The course will commence on Saturday, the 
2nd of March, and will be illustrated by numerous experiments 
in mechanics, physics, and chemistry. These lectures have been 
prepared by Thomas Twining, Esq., for many years one of the 
vice-presidents of the Society of Arts, and well known for his 
practical endeavours to promote the study of science Yd working 
men. ‘The office of reader will be undertaken by Mr. Henry 
Adams, Assoc. Inst. C.E., M. Inst. M.E., &c.; and that of 
demonstrator by Mr. H. Maiden, science teacher. The admis- 
sion fee has been fixed at 1s. for the course of six lectures, and it 
is hoped that the attendance will be such as to prove that the 
council have acted wisely in thus keeping the cost within the 
means of all, As a proof of Mr. Twining’s hearty interest in this 
work, we may mention that he offers prizes to the value of £2 
among every ten candidates who offer themselves for examination 
upon the topics of the lectures. 

CLEoPATRA’S NEEDLE.—‘‘ From the embankment itself it 
cannot be said that the model looks well. It has no background ; 
the massive estals of the balustrade dwarf it, and though the 
breadth of the river prevents the Shot Tower from being quite so 
fatal to it as some people expected, the eye has a bad habit of 
wandering from one to the other. Unconnected as the obelisk is 
with any of the features of the scene, it has from this point some- 
thing of a lost air, as if it had dropped from the clouds by mistake, 
and its height and bulk, while they are sufficient to arrest the 
attention, are scarcely sufficient to justify its independent exist- 
ence. Obviously it is a pity that the point from which the 
immense majority of its spectators will behold it should be the 
least successful point of all. The impartial critic as he looks at 
it feels almost inclined to suggest that the Board of Works, not 
content with providing it with two sphinxes and other handsome 
appurtenances, should make a new embankment at the Surrey 
side, whence it may be looked at. This would seem to be the 
most logical plan to pursue, always supposing that it is regarded:s 
a sufficiently beautiful object to ™ worth the trouble of looking 
at.”—Daily News. 

Tue Iris.—It will be remembered that the first trials made 
with the Iris were not satisfactory, the speed attained being a 
knot an hour less than was expected. This failure was attributed 
to the screws, ‘o blades have been removed from each, and on 
Friday last experiments with the ship were again carried out, and 
with very remarkable results. ‘Two runs were made at each rate 
of speed, with the following results, the figures within parentheses 
being the results obtained at the former trials with the four-blade 

ropellers :—First series. —Revolutions, 44°69 and 45°45 ; indicated 

orse-power, 603°84; speed, 7°950 knots (revolutions, 43 ; indi- 
ca orse-power, 768°29; speed, 8 knots). Second series.— 
Revolutions, 65°46 and 64°67; indicated horse-power, 1660°72 ; 
speed, 11°579 knots (revolutions, 65; indicated horse-power, 
2561 ; speed, 12 knots). Third series.—Revolutions, 80°21 and 
82°19 ; indicated horse-power, 3335°04; s , 14°517 knots (revo- 
lutions, 82; indicated horse-power, 5210°37; speed, 15°123 knots). 
Fourth series.—Revolutions, 88°36 and. 89°40; indicated horse- 
power, 4400°31 ; speed, 15°726 knots; (there can be no compari- 
son in this case). It will be seen that there was considerably 
more slip with the two-bladed screws than with the four blades ; 
but notwithstanding this there was a great gain of speed in pro- 
portion to power developed ; the highest speed realised,on Friday 
was under 16 knots, but this was secured by 3000 less horse-power 
than was developed at the former trial. Possibly the estimated 
speed of 174 knots might have been obtained by forcing the 
engines ; but as they had attained to their full number of revo- 
lutions, this was not desirable. All that is now wanted is the 
manufacture of a special screw having the same area as the two 
blades last tried, but with a slightly coarser pitch, in order to 
—_ from the Iris all the results contemplated by her con~ 
structors. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3958. Improvements in Ve:ocirepes, James Henry Smith, Euston-road, 
London.—26th October, 1877. 

3995. Daqueveisiants in the method of Preservinc ANIMAL, VEGETABLE, 
and Orcanic Marrers by aid of borate of alumina, Constant Pierre 
Poucier, Maisons-Laffite, France.—29th October, 1877. 

4456. Improvements in the BEearinos, JouRNALS, AXLE-BOXES, or GLANDS 
for machinery, railway carriages, and other vehicles, Henry Edward 
Curtis, Kirkdale, near Liv ~—2ith Novewber, iT. 

32. Improvements in the mode and apparatus for Osrarninc MorTIve 
Power, Louis Waelput, Ghent, Belgium.—2nd January, 1878. 

50. Improvements in Umpretias and Parasots, Henry Albert Davis, 

ley-street, New-cross, London.—3rd January, 1878. 

1lé. An ‘Sageoeel Feep Cake for Carrie, Henry Hodge, High-street, 
Hull.—9th January, 1878. 

20%. Anew Tor or TurNasovt, and configuration of punch for moins 
the same, Robert. Applegarth, Southampton-street, Strand, London.—A4 
communication = Auguste Denayrouze, Paris.—16th January, ive 

220. Imp y for Drivinec Tacks or Nats inte Boots 
or SHors when lasting them, William Morgan-Brown, Southampton- 
pee rig | — —A communication from James Wilson Brooks, 





Boston, ¢ 

226. Teaprovements in the manufacture of Learner Tips for BILLARD 
and BaGaTecve Cues, and the means of affixing or fastening such tips 
to the cues, Harry Robert Williams, Hill-street, Walworth, London. 

228. Improvements i in Enatnes for OBTAINING Motive Power from liquid 
and gaseous fluids, and for pumping and compressing, John Ratms- 
bottom, Leeds.—17th January, 1878. 

232. Improvements in the manufacture of ARwour Piates for Suips, 
Forts, and other purposes, James Yates, Rotherham, Yorkshire.—18th 
January, 1878. 

260. Improvements in Wer Gas Meters, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Siry-Lizars and Company, 
Paris.—19th Janwary, 1878. 

298. ae ag in Cur.ine Stones, Andrew McIntyre, Strathbungo, 
Renfrewshire, N.B. 

310. Improvements in the EmsBroipeRING ATTACHMENTS for manes 
Macuines, George Downing, aes. Chancery-lane, London.— 
communication from George E. Hart, Newark, U.S.—23rd Januar = 
1878. 

$14. Improvements in the na acture of CyanoGen Propucts from Gas 
Resipves, William Vingo Wilson, Jubilee-street, Mile-end, London. 

317. Improvements in the construction and formation of GLass TUBES 
—— in the facture of ther ters and in the manufacture 

of thermometers therefrom, which said tubes are more especially 
— to the manufacture of clinical, chemical, and other like 
ermometers, Luigi Peroni, Hatton-garden, Holborn, London. 

318. Improvements in Seraratinc from Impurities, washing and drying 
grain and other seeds, aud in machinery or apparatus therefor, James 
Higginbottom and Edward Hutchinson, Liverpool. 

320. Improvements in Primer Movers, applicable also wholly or in part 
in the construction of apparatus for pumping, exhausting, or forcing 
fluids, Richard Dorendorff, Manchester.—A communication from C. W. 
Julius Blancke, Merseburg, Prussia. 

322. Improvements in machinery for Warprve and Bramine, Samuel 
Brown, Macclesfield, Cheshire. 

32+. Improvements in MepicaL GaLvanic Apparatus applicable to the 
human body, Benjamin Scarles, Euston-road, London. 

326. Improvements in MouLDs employed for Givinc Fors to and in the 
manufacture of Concrere TiLes or Mou.pines used for finis' con- 
tinuous or monolithic concret: walls or work of any class, style, or 

—. Frederick George Jordan, Stourcliffe-street, Edgware-road, 


$28. An improved method of and machinery for Grixprvc and PoLtsHinG 
Grass, William Robert Lake, Southampton-buildings, London.—A com- 
munication from Berthold Dukas, Freiburg, Germany.—24th January, 
1878. 

832. Improvements in the construction of Bicycies, John Beale, East 
Greenwich, Kent. 

334. Improvements in CALcULaTING 
Stockton-on-Tees. 

336. Improvements in Ovens for Coxtne Coat, 
—2ith January, 1878. 

338. Improvements in machinery for Spixninc and DousLinc Corron and 
other fibrous substances, Alexander Frerichs, Rochdale, Lancashire. 

342. Improvements in Hyprayts or Fire Cocks, Thomas Suffield, East- 
lane, Bermondsey, London, and William Edward Hollands, Brighton, 
Sussex. 

S44. Improvements in Packinc applicable to GarpEN Encives and 
Syruinces, John Williamson, Kirby-street, Hatton-garden, London. 

346 An improved Factyc Brick or TrLe, Henry Jones Lanchester, 
Brighton, Sussex. 

348. Improvements in Fastentncs for Connectrxc TOGETHER the Enps of 
Rats, Sydney Pitt, Sutton, Surrey.—A communication from Gustave 
Roland, Turin, Italy.—26th January, 18:8. 

350. Improvements in the Fasrenincs of Sourratres and such like 
articles, William Pursall, Harborne, Staffordshire. 

352. Improvements in Weavixe Cou NTERPANES or Qumgs for Beps, 
William Holt, Elton, Lancashire. 

356. Improvements in the manufacture of Sopa and Potass from the 
sulphates of soda and potass, and in obtaining sulphurous acid there- 
from, Gerard Wenzeslaus von Nawrocki, Berlin, Germany.—A commu- 
nication from Ernst Siermann, Pommersdorf, Germany. 

$58. Improvements in ProsectiLes, Townshend Griffin, Market Drayton, 
Shropshire. 

362. Improvements in TusuLar Stream Borers, Benjamin Joseph 
Barnard Mills, Southampton-buildings, London.—A communication 
from Julius Gustav Schmidt, Berlin, Germany.—28th January, 1878. 

366. Improvements in Marine STEAM Encines and in the arrangements 
of mechanism for governing the same, James Rodger Thomson and 
John Parker, Glasgow. 

et eas in Borrers, Charles Alphonso Matthey, Reading, 





Macuiyes, Henry Porter, jun., 


William Galloway, Cardiff. 


372. Improvements in the method of Rerixixc and Decotoristve Os, 
ee and Syrups, Frederick Ludwig Hahn Danchell, Camden-town, 

ndon. 

874. Improvements in SeLr-peLIvVery Reapinc MAcHINEs, ag | also 
te combined mowing and reaping machines, William Wi m, Bebing- 
ton, Cheshire, and Joseph Battersby, Leigh, Lancashire. 

876. Improvements in Fitter Presses, Frederick Ludwig Hahn Dan- 
chell, Camden-town, London. 

378. I in itions for Prorectinc Sips’ Borroms and 
other “submerged surfaces, George Freidrich Heyl, Charlottenberg, 
Germany. 

380. An improved method of PLatinc Merat, chiefly designed for the 
application of a coating or covering of gold, silver, or platina upon the 
surfaces of baser metal, Abraham Van Winkle, Queen Victoria-street, 
London.—29th Janvary, 1878. 

382. Improvements in apparatus for Propucinc or Enricnisc Com- 





BUSTIBLE Gas for ILLUMINATING PURPOSES, more a gy applicable 
= illuminating lighthouses, John Richardson Yigham, Capel-street, 
Dublin. 


3. Improvements in apparatus employed in Sewrxe, William Brookes, 

cery-lane, London.—A communication from Messieurs Rosenberg 

ant Fraenkel, Elsasser Strasse, Berlin, Germany. 

SS in the construction of Raitway Cuarrs, John Paley, 
eld, Newcastle-on-Tyne. 

$85. oe improvements in Om Stoves, Charles Adolphus Henry 


Jonas, Studley-road, Clapham-road, Surrey.—A communication from 
Joseph Dobinson, New York, U.S 
- Improvements in the ae te: of Loorep or Terry Fasrics, 


McCabe, Droylsden, Lancashire. 
see Improvements in the construction of ARMour PLatinc for VessELs 
of War, which invention ms also — for the protection of forts, 
Henry W Elton, I 
389. Improvements in the TREATMENT of Hops and Beer, and in apparatus 
employed therefor, John Hodson, The Terrace, Clapham-common, 
8 


urrey. 

391. An i t or impro ts in the manufacture of Boots and 
SHoes, Thomas Laycock, } Northampton. 

392. Improvements i in machinery or apparatus for CrusHING or PULVERIs- 
tnc Ores, Minerats, and other substances, Thomas Henry Tregoning, 
Pool, Cornwall. 

393. I ts in the facture of Castors for FURNITURE, 
Arthur Martyn, Cank-street, Leicester. 

394. Improvements in machinery for Dresstnc or Trimminc SLares, 











erick Cardinal Payne, Lewisham, Kent.—A communication from | 


David Auld, jun., Cleveland, U.S. 
395. Improvements in the Preservation of Ecos, 
Camden-square, London. 
— An improved Arr and Warter-Ticut Jomnt ag to steam 
es and other uses, Robert Vaile, Parli t-street, 


Rudolph Gerstl, 





Compressive Resistance of Metrats and other materials, Daniel Adam- 
extn ea rtaining to Pr ds 
mprovemen and appe OPELLING and STEERING 
Vesseis, which Sateoremene are also applicable to mas: 2 fluids and 
for avn Ege exhausting purposes, William Hale, Handsworth, 
Warwic 
403. Improvements relating to ARTIFICIAL SToNes for grinding and 
purposes, and d d to i the ‘ir 
fugal force, William Robert Lake, § 
A communication from Emile = Albert | Sorel, Paris. 


404. Improved means of ConrRoLLinc the Fiow of Ligurps from cans and 
ptacles, Edouard Werdenberg, Pickering-place, Bayswater, 





+h, hnilat 





London, 

405. Improved apparatus for Repropuctne Musica and other Sounps by 
Evecrricity, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Charles Louis Weyher, Paris.—30th January, 1878. 

406. Improvements in Caps and a “pets Le for ExpLopine Dynamite, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communicé ation from 
Friedrich Wittenberg, Germany. 

7. Improvements in Pumps, George Wilson Hobbs, Market Harborough, 
Leicestershire 

408. Improvements in means and apparatus for ConrrRoLuinG and LocaL- 
isinG Evecrric Currents for the transmission of electric signals and 
messages, Luis de Bejar y O’Lawlor, Hammersmith, London. 

409. Intprovements in Weavine Fancy Fasrics, and in the looms and 
Tn employed therefor, James Hamilton, Strathaven, Lanark- 

410. Improvements in machiner 
Edwin Jackson, Bradford, and 

411, A new or improved SEAMLEss RUBBER for culling: engine condensers, 
Mark Bailey, Huddersfield. 

412. Improvements in the manufacture of the Runners and Top 
Norcnes of Umprecias and Parasous, William Holland, Birmingham, 
Warwickshire. 

413. Improvements in Musicat Boxss and other musical instruments in 
which are vu one or more revolving cylinders or rrels, John 
Manger, Bartlett's-buildings, London.—A communication from Auguste 
Paillard, Ste. Croix, Switzerland. 

414. Improvements in the construction of Grams Exevartors, William 
Henry Power, Southsea House, Threadneedle-street, London. rt com- 
munication from William Stoll, Brooklyn, U.S. 

415. Improvements in Hanp Licuts, Grounp Licuts, and Sasa Bars for 
horticultural and building purposes, William John Barns, Bristol. 

416. Improvements in BicycLes, part of which improvements is appiicable 
to wheels for other vehicles, John Harrington, Ryde, Isle of Wight. 

417. An improved apparatus for Preventinc Cramp while HoLpinG a 
Pex, Penciz, or the like, also for the use of those having stiff or 
crippled fingers, and for the use of persons having maimed hands, 
Frank Wirth, Frankfort-on-the-Maine, Germany.—A communication 
from Léwi Guth, Dresden, Germany. 

419. Improvements in Boot Jacks, 
Surrey. 

420. Improvements in TricycLes, John Richer and Frederick Valentine 
Richer, Twickenham, Middlesex.—3lst January, 1878. 

421. An improvod method of manufacturing Sprinc Wasuers for screw 
bolts, Carl Pieper, Dresden and ee -A communication from 
Theodor Springmann, Hagan, 

424. Improvements in WINDLAsses tad other apparatus for raising and 
lowering weights and for checking and stopping machinery or carriages 
in motion, Thomas Martin, Haydon Bridge, Northumberland. 

425. lmprovements in Steam BoiLer and other Furnaces, John Baldwin 
and Alfred Clayton, Halifax, Yorkshire. 

496, Improvements in Guuiures, John McLandsborough, Bradford, York- 
shire. 

427. Improvements in Or. Boxes or Lusricators for revolving and 
other parts of machinery, Peter Jensen, Chancery-lane, London.—A 
communication from Bernhard Stauffer, Cologne, Germany. 

428. Improvements in Laptes’, GENTLEMEN’s, and CHILDREN’s Boots and 
Saoes, George Dean, Derby. 

429. Improvements in and relating to Castors, applicable also in part to 
other purposes where rotation in any direction over one surface is 
requisite, Walter Brandon Thomas, Hull, and Walter Timmins, Run- 
corn, Cheshire. 

430. Improvements in Boots and SHoes, Edwin Powley Alexander, 
Southampton-buildings, London.—A communication from Emile Louis 
de Waroquier, Paris. 

481. Improvements in the manufacture of Bricks, tiles, quarries, pipes, 
mouldings, and similar articles used for building purposes, and also in 
articles usually made in earthenware, Thomas Evans, Abergwili, Car- 
marthenshire. 

482. A process of Recovertne Guus, oils, fats, salts, acids, and other like 
matters which impregnate threads or textile fabrics of all kinds, 
Henry Gardner, Fieet-street, London.—.A communication from Ernest 
Charbonneaux, Reims, France. 

483. Improvements in and connected with Gas Enorves, Louis Simon and 
Richard Simon, Wilford-road Works, Nottingham.—l«t February, 1878. 
436. Improvements in Fasrentycs for Garrers and other similar fasten- 
ings, erick Dowler, Henry Dowler, and Frederick Dowler, jun., 

Aston, near Birmingham. 

438. Improvements in Furnaces, Samuel Fox, Deepear, near Sheffield. 

440. Improvements in machinery for Dresstsq Hipes, Joseph Day, 
Hampstead, London, and John Withey Lampard, Bath, Somersetshire. 

442. Improvements in SHackies, Flint Ramsey, Devon House, Forest- 
hill, Kent. 

444. Improvements in Boxes or Cases for Hotprnc Matcues, Théophile 
Noél, Long Acre, and Jules Dupaquet, Well-street, London. 

446. An improvement in ILLUMINATING OBJsecTs to be PHOTOGRAPHED, 

the interior of public and other buildings, Henry Vander Weyde, 
Regent-street, London.—2ad Frbruary. 1878. 


or apparatus = Workinc Woop, 
ohn Jackson, I 


James Harvey, Old Kent-road, 


Inventions Protected for Six Months om the Deposit of 
Complete Specificatio: 


486. Improvements in Macuines for Die and + Printixe, Edward 
Hewitt, New York, U.S.—5th February, 1878. 

487, An improved method or process of Treatinc Woop to prevent its 
decay pees its destruction by the Teredo Navalis or by similar agencies, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Waldemar Thilmany, Cleveland, U.S.—6éth February, 1878. 

489, Improvements in Sieves, William Robert Lake, Southampton-build- 
ings, London.—A communication from George Washington Ketchum, 
Newark, U.S.—6th February, 1878. 

539. Improvements in the construction of Furnaces, Thomas Watkin 
Williams, Swansea.—9th February, 1878. 

570. Improvements in Gy ROMETERS ‘for marine engines or other motors, 
William Mo; -Brown, South London.—A communi- 
cation from Messrs. Schiiffer and Budenberg, Buckau, Prussia.—11th 
February, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 


526. ORNAMENTAL Desicns, William Boggett, Chelsea, London.—l2th 
February, 1875. 

527. Vewtitatine Rartway Careiaces, Thomas Atkins, St. Albans, Herts. 
—12th February, 1875. 

531. Propvuction ot Gas, Joshua Kidd, Dartmouth-street, Westminster.— 
13th February, 1875. 

539. Steam Boiter Firrryes, William Henry Bailey, Salford, Lancashire. 
—13th February, 1875. 

567. Upnotstery Frivers, George Dixon, York, John Maddox, Edward 
Gardner, and Thomas Hughes, Bethnal-green, Lundon.—l6th February, 
1875. 

569. Motive Power Encines, John Thomson King, Liverpool.—l7th 
February, 1875. 

603. LirHoGRAPHIC Macuines, William Thomson, Edinburgh, N.B.—19th 
February, 1875. 

611. Priytinc Presses, John Cameron Macdonald, ran and Joseph 
Calverley, Camberwell, Snrrey.—19th February, 1875 

791. CENTRIFUGAL Pumps, John Emmett Lawrence ood Edmund Vernon 

Porter, Parliament-street, London. 


a CuRE of Corys, Eliza Lawrence, Broadclist, Devonshire.—4th 
March, 1875. 

1168. PRINTING on Try, &c., Robert Barclay and John Doyle Fry, College- 
hill, London.—3lat March, 1875. 


546. WHEELS, Edward Shaw, Manchester.—15th February, 1875. 

638. Grate Bars, Horatio Walter Ibbotson, Sheffield, Yorkshire.—20th 
February, 1875. 

664. MeTaLiic Hanpies for Teapots, William Garfield, Birmingham.— 
23rd February, 1875. 

552. Haxpies for Rue, &c., Straps, Isaac Evans, Birmingham.—15th 
February, 1875. 

605. Propucine Destons, &c,, Thomas Whitburn, Guildford, Surrey.— 
19th February, 1875. 

649. WaTeR-cLosets, Samuel Hunt Rowley, Swadlincote, Derbyshire.— 
22nd February, 1875. 

700. Forminoe the Surraces of CarriaGe Steps, George Haseltine, South- 





995. Improvements in Breecu - LOADING FIRE - ARMS, pare Purdy, 
Oxford-street, London. 

399. Improvements in Fasteninc or Securtnc the Enps of Ramus for 
Rattways, David Owen, Merthyr Tydvil, Glamorganshire. 

40). Improvements in the method of ‘and apparatus for Drawinc WIRE, 
William Wright, Wibsey, Yorkshire. 

401, Improvements in machinery for Testine the TensiLe Strexcty and 





ampton-buildings, London.—25th February, 1875. 

559. Conveyance of Grain, William Goodwin, 
ruary, 1875. 

574. GENERATING Fium, Matthew Piers Watt Boulton, Tew Park, 
Oxford.—l7th February, 1875, 

575. Pavinc, Henry Henson Henson, Martin’s-lane, Cannon-street, 
London.—17th mp forty 1875. 

592. Steer, James Noad, Plaistow, Essex.—18th February, 1875. 


Liverpool. —16tk Feb- 





683. Toor Brusugs, &c., William hog 4 Napier, George-strect, 
Hanover-square, London. 20th February, 18' 
~ beng 4 Samuel Henry Johnson, Lea Bank Works, Stratford.—4th 
are 
881. APPLYING & Liguip Coatinc to FiLexipLe MeTALLic Fasrics or 
Sueets, Alfred Moore, Euston-road, London.—6th March, 1875, 


Patents on which the Stamp Dut Duty of £100 has been Paid. 
410. Disrrinutinc Type, George H Soutl - buildings 
London.—1th February, 1871. ’ 
397. Cuariy Putteys, James Henderson, Leith, Midlothian, N.B.—16ti 
February, 1871. 
484. Reeu.Arine the Supp.y of Water, William Morris, Deptford, Kent. 
23rd February, 1871. 
674. Foa Srianats, Frederick Hale Holmes, Mortlake, Surrey.—l4th 
March, 1871. 
691. BLeacnuina Powprer, Henry Deacon, Widnes, Lancashire, — 15th 
March, 1871. 
388. Bars, bc, John Henry Johnson, Lincoln’s-inn-fields, London.—15th 
February, 1871. 
403. Manocany Cuarrs, James Reilly, Hulme, Lancashire.—1l6th Feb- 
ruary, 1871. 
467. Weicutnc Macutnes, James Murdock Napier, York-road, Lambeth. 
Surrey.—22nd February, 1871. 








Notices of Intention to Proceed with Patents, 

3713, Axces and Wueets, Henry Sainsbury and Henry Edward Merrett, 
Curtain-road, London.—6th October, 1877. 

3730. Fectinc Macuinery, James Ledger, Fleet-street, London.—A com- 
munication from the Felting and Felt Hat Company.—sth October 
1877. 

3777. Horsesnors, Joseph Stokes Williams, 
London.—llth October, 1877. 

3784. Scissors, Edwin Berresford and James Mcmmott, Sheffield. 

3787. MovuLpina Crcars, William Robert Lake, Southampton-buildings, 
London. — A communication fiom Zenas Barnum Stearns, — 12th 
October, 1877. 

3795. Oreninc Corton, George Young, Tyldersley, Lancashire. 

3799. FasTENINGs for RatLWay CAKRIAGE Doors, Thomas Ward, King’s 
Lynn, Norfolk.—13th October, 1877. 

3809, Hor Air Stoves, Jules César Timothée Mousseron, Paris. 

3817. Purtrytne Coat Gas, John Hammond, Lewes, Sussex. 

3818. LyrRopUCING MEDICINAL SuBsTANCES into the Urerura, Willian 
Robert Lake, Southampton-buildings, London,—A communication from 
John Campbell Allan and Clarance Danforth Simpson, 

3$19. CenrriruGAL FLour Dresstnc Macaine, Carl Pieper, Dresden, 
Saxony.—A communication from Moritz Martin, - 16th October, 1877. 
3826. Mitts for Grinprnc Paryts, Arthur John Berger, Water-lane, 
Homerton, London.—A communication from John W. Masury. 

3827. Paint Cans, Arthur John Berger, Water-lane, Homerton, London. 

-A communication from John W. Masury. 

23833. “Take Up” Mecuanism for Sewing Macuines, Henry Gardner, 
Fleet-street, London.—A communication from R. M. Wanzer and Com- 
pany,.—l6th October, 1877. 

38:0. HypRAULIC Motive-poweR and Pumpinc Apparatus, John Hastie, 
Greenock, N.B. 

8845. Winpinc Yary, Samucl Brooks, West Gorton, near Manchester, 
and William James Gradwell, Manchester.—17th October, 1877. 

3849. Mrasurino and Winpine Cioran, William Brookes, Chancery-lane, 
London.—A communication from Eloi Herlin. 

3860 Pianororres, William Glen Eavestaff, Berners-street, Oxford-street, 
London. —18th October, 1877. 

3883. Apparatus for Teacuinc Music, Hermann August Gutter and 
Gustav Adolph Schwegler, Garrick-street, Covent-garden, London,—A 
communication from Carl August Gtitter.—19th October, 1877. 

3905. VaLve Gear for Steam Enoines, Charles Algernon Parsons, Con- 
naught-place, London.—22nd October, 1877. 

3930. TuReaD-HOLDERS, William Carlile, Paisley, 
October, 1877. 

3948. Heatine Bui_prnas, Francis Thomas Bond, Gloucester. 
1877. 

8977. Treatment of Excreta, &c., Henry Young Darracott Scott, 
Ealing, Middlesex.—27th October, 1877. 

4026. Permanent Way of Raitways, John Paterson Smith, Glasgow.— 
30th October, 1877. 


Southampton - buildings, 











Renfrewshire.— 24th 


25th October 


4049. Fotpinc Macnuines, William Lloyd Wise, Chandos-chambers, 
Adephl, London.—A communication from Messrs. Martini, Tanner, and 
Company.—31s¢ October, 1877. 


4078. Seats, &c., Thomas Mellard Reade, Liverpool.—2ad November, 1877. 

4161. Beps, John Lineham Hodgkins, Beverley-road, Barnes-common, 
Surrey.—7th November, 1877. 

4333. VentiLaTion, Charles Stephen Robinson and George Goldsmith, 
Leicester. 

4337. MetaLtiic Winpow Frames, 

19th November, 1877. 

4510. Brewinea, &c., Andrew Barclay Walker, Liverpool. 
1877. 

4631. Tixes, Richard Cosslett, jun., Redland, Bristol.—6th December, 1877. 

4726. Bac Fivter, Hunter Henry Murdoch, Staple-inn, London.—A com- 
munication from Leopold Lots and Auguste Ernst Tison. — 12th 
December, 1877. 


&c., Joseph Thomas Harris, Bristol. 


-29th November, 





4811. Steam Generators, Charles Tyson, Philadelphia, U.S. — 18th 
Deceinber, 1877. 

4843. Bacs or Exvecoprs, William Stanley Harris, Liverpool. — 29th 
December, 1877. 

4932. Decorticatinc Corron Seeps, Frederick John Cheesebrough, 


Water-street, Liverpool.—A communication from Joseph Collingbourne 
Vincent and David Kahnweiler.— 29th December, 1877. 

4948. Ratts, Samuel Aldred, Charlton, Kent.—3let December, 1877. 

8. Venice Sprincs and Ax es, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Samuel Warwick Ludlow. 

-lat Jaauary, 1878. 

69. LeatHer Hat Liyivos, William Morgan-Brown, Southampton-build- 
ings, London,—A communication from William Lawrence Bigelow. — 
5th January, 1878. 

90. DecoLovrinc CoLourED D1aMmonps, 
January, 1878. 

126. Propuction of TranspaReNT Biock Ice, David Guillod, Chelsea, 
London.-—1l0th January, 1878. 

172. Encines for Compressinc Arr or Gas, John Alexander, Lanarkshire. 
—lith January, 1878. 

181. Cutrinec the Terra of Fires, William Rabert Lake, Southampton- 
buildings, London.--A communication from Alfred John Dobson and 
Charles Frederick Mudge. 

182. Formic the Teern of Rasps, William Robert Lake, Southampton- 
buildings, London.—A communication from zane Johu Dobson and 
Charles Frederick ag —lith January, 187 

206. Brtuiarp Tases, William Glover, Pratwich, near Manchester. —16th 
January, a 

220. Drivinc Naits into Boots and Sxoes, William Morgan-Brown, 
Southam upton -buildings, London. — A communication from James 
Willson 

228. Oprarnina Motive Power, John Ramsbottom, Leeds.—17th January, 
1878. 


232. ArMouR-PLATES for Suips, &c., James Yates, Rotherham, Yorkshire. 

233. Gas Meters, Henry Thomas, Oldham, Lancashire.—18th January, 
1878. 

276. RatLway Brake Apparatus, William Robert Lake, Southampton- 
“my London.—A communication from John Woods.—2lst Januar Y, 
1878. 

301. Evaporatine Cane, William Morgan-Brown, Southampton-buildings 
London.—A communication from John Harrison White.—28rd January, 
1878. 

832. Bicycies, John Beale, East Greenwich, Kent.—25th January, 1878. 

348. ConnectiInc ToGeTHER the Enps of Raiis, Sydney Pitt, Sutton, 
Surrey.—A communication from Gustave Roland.—26th January, 1878. 

852. Weavine Counterranes, William Holt, Elton, near Bury, Lan- 
cashire.—28th January, 1878. 

372. DecoLorisine O1Ls, &c., Frederick Ludwig Hahn Danchell, Camden- 
town, London. 

374. SELF-DELIVERY REAPING Macuiyes, William Wilson, Bebington, 
Cheshire, and Joseph Battersby, Leigh, "Lancashire. 

~~ nt cg Presses, Frederick Ludwig Hahn Danchell, Camden-town, 
andon. 

378. Prorectinc Suies’ Borroms, George Freidrich Heyl, Charlottenberg, 
Germany.—29th January, 1878. 

383. SEWING APPARATUS, William _ Brookes, Chancery-lane, London.— 

tion from M g and Fraenkel, 

387. Loorep or TERRY FaBRIcs, Joreph McCabe, Droylsden, Lancashire. 

399. Securine the Enps of Raitway Rats, David Owen, Merthyr Tydvil, 
Glamorganshire. 

401. Testinec the TenstLe STRENGTH of Metats, Daniel Adamson, Dukin- 
field, Cheshire.—30th January, 1878. 

407. Pumps, ras 4 Wilson Hobbs, Market Harborough, Leicestershire.- - 
Bist January, 1878 

442. SHACKLEs, Flint Ramsay, Manor-road, Forest-hill, Londo’ 

444. Matcu-Boxes, Théophile Noél, Long-acre, and Jules Dapeenst, Well- 
street, Oxford-street, London.—2nd February, 1878. 

486. PLATE PRINTING Macuines, Edward Hewitt, New York. — 6th 
February, 1878. 

639. Furnaces, Thomas Watkin Williams, Swansea, Glamorganshire.—- 
9th February, 1878. 
All persons having an interest in opposing any one of such application 


Charles Riballier, Paris.—7 
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should leave iculars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 


date. 
tt of Specifications published during the week ending 
_ 16th February, 1877! 


2165, 6d.; 2200, 10d.; 2859, 2d.; 2499, 8d.; 2521, 6d.; 2587, 6d.; 2540, 10d.; 
0d.; 2560, 6d.;' 2578, 6d.; 2575, 6d.; 2578, 6d.; 2586, 6d.; 


2587, 4d.; 2588, 6d.; 2598, 6d.; 2599, 6d.; 2600, 6d.; 2601, 6d.; 2604, 10d ; 
2605, 6d.; 2607, 6d.; 2632, 6d,; 2638, 10d.; 2641, 6d.; 2642, bd.; 2649, 2d.; 
2652, 2d.; 2653, 6d.; 2654, 6d.; 2657, 8d.; 2658, 6d.; 2 6d.; 2664, 6d.; 


2665, 8d.; 2667, 6d.;' 2671, 8d.; 2672, 6d.; 2673, 4d.;/ 2674, 2d.; 2675, 6d.; 


2687, 6d.; 2690, 6d.; 2693, 6d.; 2699, 6d.; 2700, 6d.; 2707, 2d.; 2709, 2d.; 
2711, 44,3 2712, 2d.; 2718, 4d.; 2714, 2d.; 2717, 2d.; 2720, 6d.; 2721, 4d.; 
2724, 4d.; 2726, 4d.; 2726, 4d.; 2727, 6d.; 2728, 2d.; 2729, 4d.; 2730, 6d.; 
2781, 2d.; 2782, 2d.; 2735, 24.; 2734, 6d.; 2736, 2d.; 2736, 4d.; 2737, éd.; 
2738, 2d.; 2789, 6d.; 2740, 6d.; 2743, 8d.; 2745, 2d.; 2746, 6d.; 2747, 2d.; 

49, 6d.; 2751, 6d.; 2753, 2d.; 2754, 2d.; 2756, 6d.; 2761, 6d.; 2763, 2d.; 
2767, 4d.; 2769, 2d.; 2771, 6d.; 2775, 2d.; 2777, 2d.; 2778, 2d.; 2779, 4d.; 
2730, 2d.; 2798, 6d.; 2803, 2d.; 2815, 6d.; 2831, 6d.; 2836, 4d.; 2914, 6d.; 
a et 2990, 8d.; 3552, 6d.; 8711, 6d.; 4047, 4d.; 4252, 6d.; 4387, 4d.; 
4443, 9 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price epee. Sums quueting, i. must be 
remitted by Post-office Order, e payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-otfice, South- 
ampton-buildings, Chancery-lane London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





1896. Meratuic Carrripor SHeELis, W. R. Lake.—Dated 15th May, 1877. 
—(A communication.)—(Complete.) 4d. 

This consists in forming the cartridge shell of an outer body of brass 
and an inner body of copper, and may be made either by supe ing a 
thin sheet of copper upon a thicker sheet of brass, and then working the 
two together into a cartridge shell, ur a plate of heated copper may be 
laid in a mould and molten brass run upon one side of it, so as to uce 
an with one side of brass and the other of copper, which may be 
rolled into sheets and worked into cartridge shells. 

1960. <r’ Pin, A. Steenberg.—Dated 18th May, 1877.—(A communica- 
tion. . 

A piece of wire is bent to the form of a hair pin with a spiral coil at 
the bend to give elasticity to the legs, one of which is fitted with a 
—— box at the end. The box is formed with an aperture on one 
side through which the free leg is passed and is forced by the coil to the 
side of the box, thus securing the pin. 

2110. Fo.pinc anp Makino up Paper INTO THE FoRM oF PAMPHLETS, 
W. Conquest.—Dated 30th May, 1877.—(A communication.) 38. 8d. 

This relates to improvements on patents No. 3105, 1875, No. 3019, 1876, 
and No, 4645, 1876, and consists of directing the shects already folded by 
cylinders at right angles to the line of travel, into one of two inclined 
passages by means of a directing switch. These passages lead the sheets 
to pairs of rollers travelling at half the speed of the last folding cylinder, 
so that the first sheet delivered to the tapes arrives at its stop about the 
same time as the second sheet, which receives its travel from the folding 
cylinder, arrives at its stop.. The stop for the second sheet is movable so 
that the first sheet may 


over it, when it comes up in its place in 
time to stop the second sheet; the two sheets are then forced by a 
vibrating folding blade into the nip of the folding rollers, where they are 


simultaneously folded at right tothe former folds. The u and 
ilar folding deliv 


lower peamaee lead to sim’ devices, and the sheets are delivered 

consecutively in ones or twos according to the number of paged sheet be’ 

folded. The machine is combined with an arrangement for cutting, 

pasting, combining, and making the sheets up into the form of a 

pamphlet. 

2138. Extract or Tea, W. H. Walker and J. McLetchie.—Dated lat June, 
1877.—{Void.) 2d. 

Sufficient boiling water is yovied on the tea to thoroughly saturate the 
leaf, and the infusion thus obtained is run off and bottled. Two or three 
teaspoonfuls of this extract are placed in a cup and filled up with boiling 
water to make a cup of tea. 

2189. SeLr-actiINc APPARATUS FOR DrawinG orr Fiuips, H. Ridley.— 
Dated Sih June, 1877.—(Void.) 2d. 

The vessel containing the fluid is attached to a spring which comes 
into play when the vessel is about half emptied, so that the rear is 
raised as the fluid gets lower and lower in the vessels, thus allo 
fluid to be drawn off without disturbing the sediment. 

2228. Srrinc Backs ror Account Books, G. H. Cannon.—Dated 8th 
June, 1877.—( Not proceeded with.) 2d. 

A piece of millboard forms the back of the book and a strong steel is 
fastened to it and curved to the shape of the book, the ends being turned 
over and attached to the covers with linen and millboard. 


2256. Seir-petiverinc Reapinc Macuixes, W. Wilson and W. Isher- 
wood.— Dated 9th June, 877.—( Not proceeded with.) 2d. 

The rake is capable of swivelling as it sweeps over the platform after 
having lifted and laid the corn in contact with the finger bar. The arm 
which carries the rake head is mounted loosely in a boss on the end of a 
horizontal shaft which drives the rakes, and to which motion is com- 
municated by either chain or toothed gearing. 

2258. Putverisinc Macuines, J. J. Storer.—Dated 9th June, 1877.—(Not 
proceeded with.) 2d. 

A cast iron cylinder is fitted with diaphragms having circular central 
openings round a shaft revolving in the cylinder and fitted with discs, to 
which arms are attached carrying paddles or fans on their ends. The 
diaphragms divide the cylinder inte chambers, in each of which a set of 
these arms revolve. 


the 


2262. Sarety Fuses, W. Bick/ford-Smith.—Dated 11th June, 1877.—( Void.) 
2d. 

Cotton or yarn is impregnated with a suitable bustible , 
and used in place of the core of gunpowder usually employed in fuses, for 
igniting the charge to be exploded. 

2282. Reeisterinc Apparatus ror Venicies, FE. G. Brewer.—Dated 12th 
June, 1877.—{A communication.) 6d 

A band of paper is drawn from one cylinder on to another, actuated by 
a clock movement. Two levers are arranged so as to trace a line on the 
paper, when the vehicle is in motion, either one or the other being lifted 
out of contact, so as to indicate whether the vehicle has been hired by 
the course or by the hour. When stationary, both levers are lifted out of 
contact. The paper is made with divisions to represent cither the dis- 
tance or the length of time the carriage has travelled. 

2283. Furnaces ror TREATING MeTALs, &c., J. J. Storer.—Dated 12th 
June, 1877.—(Not proceeded with.) 2d. 

The internal surfaces of the furnaces are constructed with continuously 
curved roofs and sides, and are also fitted with small fire-boxes for the 
primary heating of the furnace. A low broad flue is constructed over the 
tlue bridge, and an opening is formed in the rear wall of the furnace, 
through which opening pulverised fuel is injected over the fireplace. 
2288. Recepracces ror Actps, &c., J. Hollen, S. Turton, and J. Barber. 

—Dated 12th June, 1877.—{ Not proceeded with.) 2d. 

The receptacles are made of wood which has been treated with paraffine 
or stearine, the joints being 1endered acid proof. They are sometimes 
lined with gutta-percha. 

2364. Cootine Liquor conTarNeD IN Botries, W. 7. Read.—Dated 18th 
June, 1877.—{ Void.) 2d. 

This consists of covering the bottle with a cotton wrapper made to the 
shape of the bottle, and saturated with water or spirit. The bottle is 
then placed in a saucer containing the same liquid, which the cap’ 
attraction of the cover draws up and evaporates, thus cooling the liquor 
in the bottle. 

2440. Matcn Boxes, A. Ronatn.—Dated 23rd June, 1877. 6d. 
A vertical cylindrical tube is fitted in a suitable case, and contains a 
ral spring and a central fixed shaft. |The match holder slides up and 
own the tube, the shaft forcing a match through an opening in the cover 
of the match holder each time it is pushed down, and the spiral sprin, 
being compressed, causes the holder to remount when the hand FA 


th 
—- from the holder. The match is ignited in passing through the 
opening. 


het 





2455. Bewt Putts, WH. £. Newton.—Dated 25th June, 1 77.—(A communica- 
tic n.)—(Not proceeded with.) 2d. 

A face plate is fitted with Ings in which are pivotted, one below the 
other, a bell-crank lever and a rocking arm, One arm of the lever passes 
through a slot in the face plate and is fitted with a knob, the other arm 
passing through a slot inthe rocking arm. The upper end of the vibrating 
.arm receives the bell wire, and is furnished with a coiled spring to force 
back the arm when the knob is released. 

2456. Generatina Steam, W. KR. Lake.—Dated 25th June, 1877,.—A com- 
munication.)—(Complete.) 4d. 

This consists in use of a boiler, in which steam has been got up, to get 
up steam quickly in a cold boiler; the steam from the former is used 
partly to increase the draught (being conducted into the chimney), and 
partly to heat the water directly (being conducted into the steam-room). 





245'7. ManuracturE oF BARRELS, &c., rrom Paper Pur, W. R. Lake.— 
Dated 25th June, 1877.{A communteatun.) 6d. 

The pulp is contained in a reservoir, and is allowed to pass into a cham- 
ber, from whence it ls conducted into the matrix of the mould, which 
mould is bounded on the bottom by a perforated round plate ; on the 
inner side by hinged annular sections bored with small holes and covered 
with ‘wnatellle guess. It is bounded on the top by a , and on the 
outside by separate tmp or staves, which are radially movable This 
movement is attained by a toggle-joint arrangement ; from the upper part 
of each stave a tcggle arm extends to an upper ring, and lower down 
another toggle arm. extends to a lower ring. Both these rings are hung 
on the same vertical screw shafts, all of which bear a right-hand screw 
thread for the upper ring to travel on, and a left-hand thread for the lower 
ring. These screw shatts are made to rotate synchronously by pinions 
whic they bear, meshing into the internal gear of a wheel. When the 
wheel is made to rotate, the two rings approach each other, and the staves 
advance radially tow: the common centre, thus compressing the pulp, 
and expressing the water. 
2458. Heatine Water, J. Atkinson.—Dated 26th June, 1877. 6d. 

The exhaust steam from an engine, or steam from any other source, is 
employed for heating water in a cylindrical vessel furnished with an inlet 
for the cold water near the bottom, and an outlet for heated water towards 
the top. A number of tubes ays ~ ge in the cylinder, and are 
closed at the upper end, the lower end being attached to a tube plate 
forming the bottom of the water vessel, and so that the outer 
surfaces of the tubes are in contact with the water, the inner surfaces 
communica‘ with the steam . Each tube contains a circulatin: 
tube, so as to form a communication between the upper part of the tube 
and the steam passage into which they project, thus expell: any air 
which may be in the tubes at the commencement of the operation. 
2459. Preparine Corron, &c., B. A. Dobson.—Dated 26th June, 1877. 4d. 

This relates to hinery for stopping drawing frames when a fiat, 
waste, or an undue bulk of fibres or other obstacle adhering to the sliver 
attempts to pass through the funnel between the drawing rollers and the 
calender rollers. A stud is fitted to the feeler bar and passes freely under 
the point of a trigger (fitted to a bracket on the roller beam) so long as 
there is no obstacle ; as soon as an obstacle bearg on the funnel it is 
pushed down, carrying with it the lever to which it is attached, the end 





of which pushes down the t rand stops the feeler bar, thus moving 
the driving strap from the fast to the loose pulley, and stopping the 
fram 


e. 
2460. Warminc Raitway Cargiaces, H. Leak.—Dated 26th June, 1877.— 
(Not proceeded with.) 2d. 

The carriages are heated by steam direct from the engine passing 
through pipes arranged in the carriages, the pipes — connected from 
carriage to carriage by flexible tubing, and the steam allowed to escape at 
the further end of the train. 
2461. Brusues anp Curry Comps, H. J. Haddan.—Dated 26th June, 

1877.—{A communication.) 6d, 

The back of the brush is formed of a thin plate of metal with an ordi- 
nary handle in the centre, beneath which bearings are formed to receive 
the axis of cylindrical brushes bent in the shape of a U, the curved ends 
being supported by hooks adjustably attached to the back. The brushes 
may also formed straight and placed transversely across the back. 
The handle may also be formed of bent wire passed through bosses 
formed on the back. The toothed bars of the curry combs are either 

through openings formed in the back and kept in place by the 

mt wire handle, or may be formed with hooks passing over running 

along the edges of the back. 

2462. Raitway CoupLines anv Brakes, H. J. Haddan.—Dated 26th June, 
1877.{A communication.)—(Not proceeded with.) 2d. 

The male and female part of the air pipe between the cars is fitted with 
a plug valve, with a one-arm plug for each, furnished with a counter con- 
nected hook and springs and locking connections for each, so that the 
valves are held and locked so long as the cars are connected, and the air 

ipe coupling is intact, affording a free passage through them for the 
fixke to operate. Upon the disconnection of the cars the plugs and 
valves are unlocked and turned, thereby closing the escape and passage of 
air through them. 
2463. Retays ror Execrric TeLecrapus, C. H. G. Risch.—Dated 26th 
June, 1877. 6d. 
consists in a relay tongue or tongues having the form of a circle, 
or segment of a circle, mounted at their centres so that they can turn 
freely thereon, and which are presented towards poles of electro-magnets 
having coils connected to the line, so arranged that without the aid of 
la springs the tongues maintain a middle position, and are deflected 
to right or left by electric impulses transmitted by the line. 
2464. Looms, K. Kyle.—Dated 26th June, 1877.—(Not proceeded with.) 2d. 

The pattern shedding mechanism or “dobby” consists of a frame 
attached to the top cross-beam of the loom over the heddles it is to work. 
Slotted guides are formed in the frame, in which work pulleys attached 
to the ends of horizontal cross drawing bars, set transversely over the 
leaves of the heddles, which they carry and raise by one set of cords and 
lower by another set, both sets being carried up to the shedding bars of 
the “dobby ” frame. 

2466. Motive Power Enainez, R. Mills.—Dated 26th June, 1877. 4d. 

A water tank is against the upper part of a water-wheel, a 
second tank being placed beneath the wheel, from which the water as it 
tumbles is removed by a chain pee into the upper tank. The chain 
pump is driven from the water-wheel. 

2467. CLocks, P. Jensen.—Dated 26th 
tion.) 6d. 

This relates to pneumatic precision clocks. In the upper part of a 
double-cylinder a float is arranged, the lower part of the cylinder con- 
taining mercury, and a pipe is interposed into the conduit, from which it 
is let in or withdrawn. On the float rests a rod; from a hinge on the rod a 
lever is suspended, on which a pawl is arranged which gears in a ratchet 
wheel. e variation of pressure in the cylinder causes the lever to lift 
the ratchet wheel by means of the pawl, which winds up a spring, ora 
weight is raised, thus apcy 3 tooth gearing wheels and an escapement 
in motion. On the axis of the first toothed wheel the minute hand is 
fixed, and also a star-shaped wheel. This clockwork is provided with a 
second mercury double cylinder arranged similarly to the first, and a 
branch pire leads to it. On the float rests an iron bar, on the upper end 
of which a fork is fixed. If the bar is raised by the float, a cog of the 
star-shaped wheel is pressed between the prongs, and the minute hand is 
thereby regulated. 

WEIGHING Macuines, A. Cozza.—Dated 26th June, 1877. 


June, 1877. —(A communica- 


8d. 


The platform to receive the load is mounted upon a pair of V-edged 
rockers set parallel to each other on suitable bearings, and held in position 
by means of hydraulic apparatus or an equivalent yielding support for the 


platform. The load depresses the rockers, and causes the platform to 

move endwise in proportion to the load and act upon the hydraulic 

apparatus. 

2469. Va.ves ror Gas, WATER, oR STEAM Pires, &c, R. R. Gubbins and 
J. Whitestone.—Dated 26th June, 1877. t 

The first ew of this invention consists in forming a groove in the face 
or edge of the valve, which is made of iron, and inserting a strip of zine 
therein. One of these metals being electro-positive and the other electro- 
negative, a continuous electric, magnetic, or galvanic action will be set 
up, which will greatly reduce the action of oxidation. The second part 
consists in constructing the working parts so that in working they may 
scrape off from the faces any solid matter that may adhere thereto. The 
circular disc can be rotated on its centre by means of a screw which takes 
into teeth on the edge or back of the valve disc. The edge of the valve 
——- the seating is made sharp, so that when the valve disc is lowered 
in order to close the opening or pipe, the acute or sharp edge will cut off 
from the seating any solid matter adhering thereto. The worn faces may 
be reground without taking the valve to pieces by casting a bevel wheel 
on to the back of each of the discs, which wheels gear with a bevel 
pinion whose shaft projects out through a stuffing-box at the side of the 
valve case. 
24°70. Raitway Brake, A. Cozza.—Dated 26th June, 1877. 6d. 

carriages are connected with the boiler of the engine by means of 
tubes which supply water to the back of friction blocks. These blocks 
are mounted in fixed slides and are causcd to bite the wheel axles of the 
several carriages simultaneously when it is desired to stop the train. 
The tubes are also connected with a pump which can be worked by hand 
to set the brakes in action when the engine is detached from the train, 
and also with a power accumulator. 
2471. Coxnnectinc Door Knops anp Sprnpies, J. and J. R. Cooper.— 

Dated 26th June, 1877. 6d. 

One end of the spindle is provided with racked teeth, the other end 
being plain. e metallic mount of the knob has at its middle a square 
hole through which the spindle passes. Within, and fixed to the mount, 
is a circular plate having at its back a square tube. Across the middle of 
the plate a recess is made in which a fixing slide works. The toothed 
end of the spindle passes through a hole in the slide. By means of a 
milled head working on a screw at one end of the slide, the latter may be 
moved in its slot so as to cause its middle hole to coincide or not with the 
bush of the mount and the square tube of slide-carrying plate. 

24'72. MaTeRIALS FOR WEARING APPAREL, &c., W. R. Lake.—Dated 26th 
June, 1877.—(A communication.)—(Not preceeded with.) 2d. 

Feathers are attached to the surface of any kind of fur, either by glueing 
or in any other suitable manner, the feathers being arranged so as to 
form the design required. 

24'73. Breecu-Loapina Frre-arms, G. 
1877.—{Not proceeded with.) 2d. 

The main-spring is a flat bar of steel screwed toa plate placed under 
the breech and united to the barrel by a perforated block. The plate is 


V. Fosbery.—Dated 26th June, 





secured to the breech shoe by an independent screw passing through the 

side plates of the latter and through lugs formed en the plate, which 

also serve to carry the axle of the hammer, and the pin of the extractor. 

The end of the main spring bears on the tunfbler. 

24'74. Morrisinc Macuines, b. de Pass.—Dated 26th June, 1877.—(A 
communication.) 6d. 

A gate having a vertical movement and a frame with a horizontal 
movement a rotary bit, which is caused to bore vertically to a 
certain depth, and then by movement of the frame to cut the mortise 
from end toend. The gate is opera’ by a frame with a double ratchet 
bar and pawl to give the vertical motion, and a horizontal movement 
given to the bit holder by a rack and pinion engaging with the pawl, 
thus giving a vertical movement to the gate alternating with a horizontal 
motion imparted to the bit holder for cutti a mortise, first, by the 
penetrating action of the bit, and secondly, its lateral cut inter- 
mittently, to and fro in the mortise. A chisel is beac pe gd o site 
a boring and slotting bit to score, previous to the removal of the chips by 
the cutter. 


2475. Meraruic Cans FoR PRESERVING Foop, &c., W. L. Wise.—Dated 
26th June, 1877.—(A communication.) 6d. 

The four sides of the can are slightly swelled and rounded at the corners, 
the joint coming in one of the corners. The body encloses the two ends, 
which are provided with a flange or lip, the ends being slightly recessed 
within the of the body. ‘The central portion of the ends is flat and 
flush with the extreme ends of the sides. The fluxing and soldering 
plates are mounted upon a support, and are made with a recess to receive 
the ends of the can. The plates are heated by a flame produced by the 
combustion of gas and air, the gases finally escapir g throughapipe. The 
can is allowed to remain a short time with its rim imme in the 
melted tallow, and is then transferred to the soldering plate. A passage 
is provided for the escape of air during the immersion of the can in the 

low and solder. 
2476. Purirication or Gas, &c., R. W. 
27th June, 1877. 4d. 


Wallace and C. F. Claus.—Dated 
This consists in purifyin ig gas 
ide of taken 


by means of solutions of sulphide of 
sodium and sulph , either separately ortogether. Alsoin 
the manufacture of carbonate of soda, and of carbonate of potassa by 
evaporation and calcination of the residual liquor obtained in or resulting 
from the process of purification. 


2477. Constructinc Concrete Bricks, 8S. Hayward.—Dated 27th June, 
1877. 





A mould is constructed of wood or metal, so as to construct twenty 
five bricks in one block, and consists of an oblong box, the sides of which 
are grooved to receive pieces forming the side wall of the moulds, one 
side of each piece being flat, and the other side formed so as to make the 
frog of the brick. The interior of the moulds is brushed with soft soap 
and sprinkled with fine sand, the concrete is then poured in, and when 
sufficiently set the front may be detatched, and the side walls removed 
one by one, the bricks being piled suitably for drying. 


24'78. Securinc RaILway GATES AND INTERLOCKING THEM WITH POIN1s, 
&e., P. Black.—Dated 27th June, 1877. 8d. 

The gates are first closed by an attendant and the bolt shot in its place, 
which movement removes an obstruction so as to enable a second bolt 
(connected by suitable levers to the points) to be shot in position, thus 
sec! the gate so that the bolt cannot be withdrawn until the points 
are released by the signal e signal , on the other hand, cannot 
c e the points until the gates have been shut and the bolt shot, thus 
enabling the working of the points and the locking of the gate at the 
same time. 
2479. Apparatus FoR Raisinc Beer, &c., R. Heyworth.—Dated 27th 

June, 1877.—{ Not proceeded with.) 2d. 

This ists in the application of an air vessel provided with a pipe 
connected to the top of the cask, and which vessel, at or near the bottom, 
is connected by another pipe to a water cistern placed at a higher level 
than that to which the beer is required to be raised. The lower part of 
the cask is connected by a discharge pipe to a cock. 
2480. Gatvanisine, R. Heathfield.— Dated 27th June, 1877. 

The galvanising pot is divided into two by a flat bar or plate placed 
vertically across the pot. A pair of horizontal rolls are fixed on one side 
of the bar. The sheet to be coated is introduced into the pot at the 
opposite side to that containing the rolls underneath the bar, and is then 
conducted to and passed through the rolls. 


2481. APPARATUS FOR THE MANUFACTURE OF SULPHATES OF SODA AND 
Portas, &c., W. Jones and J. Walsh.—Dated 27th June, 1877. 6d. 

This relates to improvements in the apparatus patented in 1875, No. 
1864, and consists in a rotary pan and stationary stirrers. This pan is 
supported on a pivot. Round the base of the pan at the outer edge a 
rim is fixed, which projects downwards into a stationary annular channel 
in or attached to the masonry, and filled with fine sand to form a joint 
On the lower sides of the bottom of the pan is an annular rack gearing 
with a spur wheel, by which means the pan is rotated. From the centra 
column are placed two girders or bars, on which are fixed a scries of 
stirrers. 

2482. Sewinc anp EmsprompeRInc Macuines, W. 
June, 1877.(A communication.) 8d. 

This relates to a hine for producing several parallel rows of sew 
ing or embroidering seams, by means of a certain number of needles, 
hooks, and by one thread only. When the needles are in their lowest 

sition, two studs having an upward and downward motion are in their 
Righest position, their points entering cavities on the lower face of the 
cloth plate. The thread being secured to the preceding stitch in the 
cloth, the carrier makes half a turn and lays the thread around the studs 
against the needles. Blades advance towards the needles, and the studs 
descend, releasing the threads; the blades then push the slack thread 
between the needles, which, as they rise, take the thread above the cloth 
and form loops. 

2428. Pumps ror Snips, Mines, &c., W. E. Newton.—Dated 27th June, 
1877.—(A communication.) 6d. 

This consists in the combination with a clamping and lifting bar, having 
a valve attached thereto, of a lug, under which lug the upper end of the 
clamping and lifting bar fits. In combination with the lifting bar is a 
clamping cross bar, pivotted to the clamping and lifting bar. These parts 
are combined with a lifting bar and bolt for connecting the same with a 
second valve. In combination with a discharge valve, which overlies and 
covers the piston chamber, is a yoke guide and vertical guide formed in 
the head of the pump, to which yoke is fitted a rising and falling 
valve, and to which yoke guide the discharge valve is attached. 

2484. Sasu Fasteners, G. S. Sawniders.—Dated 27th June, 1877.—{ Not 
proceeded with.) 2d. 

The plate which carries the horn is formed and applied so that when 
the sashes are closed it overlaps the top of the lower rail of the upper 
sash, and so it covers the space between the sashes in the neighbourhood 
of the turn button or arm. The horn is formed so that the turn button 
or arm houses beneath it. 

2485. Umpre.ias AND Parasois, J. H. Johnson.—Dated 27th June, 1877. 
—{A eee 4d. 

The runner consists of a hollow tube with a flange at tho lower end by 
which it is pushed along the stick, and an enlargement at the upper end 
to receive the rounded part of a spring lever attached to and working in 
a slot formed in the upper part ot the stick. This lever terminates in a 
horizontal arm to limit the stroke of the runner and also to push back the 
spring from within the enlarged ring of the tube, and thus allow the 
runner to descend and close the umbrella, when it is held firmly by the 
ends of the ribs entering a cupped recess formed on a second tube placed 
round the former and sliding a short distance upon it, so as to enable the 
ends of the ribs to enter or leave the recess. 


248'7. CoLUMNs AND OTHER ARCHITECTURAL Supports, &c., W. R. Lake. 
—Dated 27th June, 1877.—(A communication.) bd. 

The columns are formed with flanges or ribs, between which gores of 
concrete or other fire-proof material are placed and form an annular 
exterior stage, which is grouted and filled with cement or plaster, forming 
a solid column with an exterior finish. 

2488. Manvuracture oF Gas, F. D. Marshall.—Dated 27th June, 1877. 6d. 

This ists in the introduction of carb oil and steam into the 
retort by means of an injector or jet apparatus. Wet or superheated 
steam, hot air, or hydrogen gas may be employed for injecting the oil. 
The nozzle of the injector is secured to the exterior of the retort lid, and 
the oil is supplied from a cistern, the steam or other oo fiuid being 








6d. 


E. Gedge.—Dated ith 








supplied from a boiler by means of suitable pipes with ating valves 

or cocks. 

2490. Cast Iron Ramtway SLeEpeRs, C. H. Denkam.--Dated 2th June, 
1877. 6d. 


This consists of an oblong plate having ribs on its upper surface, 
between which is placed a wood block to form a cushion for the rail, the 
plate having also a socket at the end for a tie rod. 

2401. Locks anp Apparatus For Mixers’ Lamps, 4. H. Smith and W. B. 
Stubbs.— Dated 28th June, 1877. Gd. 

On one side of the ring of the lamp a projection is formed which 
is bored out, and a strong spiral spring introduced bearing on the end of 
a bolt. The reservoir of the lamp is screwed to the ring, and is cast 
with a projection in the interior; this projection has two holes, 
one fitted with an air-tight ram, which occupies the upper portion 
of the recess when the lamp is unlocked, and the other communi- 
cating with the former hole, and the exterior of the reservoir. The bolt 


acted on by the spring forces down the ram and locks the lamp, which 
can then only be unlocked by means of a hydraulic pump forcing water 
through the openings into the ram chamber, thus raising the ram and 
forcing out the bolt, allowing the lamp to be unscrewed. 
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9492. Brakes ror Locomotive Enotes, J. Steel.—Dated 28th June, 
18TT.—{Not proceeded with.) 2d. 

This relates to brakes operated by compressed air, steam, or gas, and 
consists in an upright cylinder provided with a piston and placed on the 
framing at cach side of the engine. The piston rod is attached to the 
end of one of a pair of levers, each of which levers is coupled to the 
back of the brake blocks, there being two brake blocks to each cylinder. 
249S. Pencus, H. J. Haddan.—Dated 28th June, 1877.—{A communica 

tion.)—(Complete.) 2d. 

These pencils are made by melting tallow and mixing with it a small 
portion of resinous matter, and sufficient pigment to give the required 
tint to the pencils, which are then formed into sticks in moulds. 

2494. Evevarors ror Hay, Corr, &c., J. Gatward.—Dated 28th June, 
1877.—{ Not proceeded with.) 2d. 

To the end of the main trough, a shorter one is jointed by means of a 
swinging joint or hinge. Levers are placed at the ends or on either side 
of the smaller trough, the ends of which levers are connected with the 
main levers for regulating the height of the main trough by a rope, chain, 
rod, ’or other similar means. 
2495. Preparation or HEA 

Rickett.— Dated 28th June, 1 ; 

This consists in mixing Portland cement or other equivalent hydraulic 
cement with a chemical agent or material, such as sulphur, either in the 
form of “flowers of sulphur,” or combined with other materials—for 


ESISTING MATERIALS, 7. Hyatt and T. 
4d 





‘instance, with iron in the form known as “iron pyrites,” which will 


impart to the hydraulic cement a toughness or power of cohesion when 
subjected to the combined action of fire and water. 


This relates to improvements upon the invention patented 29th 
November, 1876, No. 4619, and consists in producing the shed of the 
heddle lever by two oppositely set and acting cams on one boss or eye 
revolving loosely between collars on the ordinary oscillating shedding 
shaft 


2407. Horsesnor Naus, W. R. Leke.—Dated 28th June, 1877.—(A com- 
munication.)—+Complete.) Sd. 

This comprises a nail plate with indentations or depressions which 
form the hardened point or bevel of the nail when the latter is punched 
from the plate; also punching of properly shaped but unpointed nail 
blanks from a hot rolled plate ; combination of a bevelling or feeding 
device with a punching machine, from which a positive intermittent 
motion is imparted to it ; construction of a shaping or milling machine, 
to form grooves or rows of indentations in a nail plate by removal of a 
portion of the stock, these forming the points or bevels of the nails 
punched from the plate. 

2498. Manvuracrure or Covertnes ror Frioors, J. W. Jeune and J. 
Barnard.— Dated 28th June, 1877.—( Not proceeded with.) 2d. 

India-rubber, gutta-percha, balata, and pitch are kneaded between 
rollers till they are thoroughly mixed, and then red or other lead, driers, 
gum arabic or other gum are added, the whole being well mixed togethen 
Ground cork, or sawdust, or cotton, or other fibre and pigment to give 
the requisite colour are then added. The mixture is then spread on a 
woven fabric and may be printed. 

2490. Anneaine Pots, A. A. Butler.—Dated 28th June, 1877. 6d. 

ing pots are made thickest at the top, and taper from top 
downwards. This is accomplished by means of a cast iron mould made 
in segmerts, one of which is fastened to the base plate, the others bein, 
hinged, so as to open outwards. @ bottom of the mould is Siraned 
with a slightly tapering flange to receive a circular core plate, fitted with 
a perforated tube, through which the guses escape. A sand core is formed 
round the tube and the segments closed, the inclined edges of the flange 
serving to place it concentric with the mould. 
2500. Masvuracture or Cast Naus anp Tacks, 4. 4. Butler and A. 

Giles.— Dated 28th June, 1877. 6d. 

The prickers for forming that part of the mould in which the shank of 
the nail is cast, are held in a holder formed by jointing two bars of metal 
together, somewhat in the shape of a pair of drawing compasses. Holes 
are formed in each arm, and a piece of wire of any suitable shape is intro- 
duced, being firmly fixed in position by a set screw. The end of the wire 





them to allow the free passage of the sheet of metal. Another improve- 

ment consists in covering the receiving side of the bath with a hood in 

order to prevent the evaporation of the volatile constituents of the muriate 
of ammonia, 

2510. Omnrsus Reaister, H. Pottin.—Dated 29th June, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists of a box containing certain counters and bells with knobs 
or keys projecting from it externally, which the conductor can press on 
receiving payment of a fare. 

2511. Apraratus FoR THE MANUFACTURE OF STEEL AND OTHER TuBeEs, W, 
C. Stif.—Dated 29th June, TT. bd. 

The drawing is effected by means of a screw which is without rotary 
motion, but has a motion in the line of its axis. The screw box, by the 
rotation of which the longitudinal motion of the screw is effected, is fixed 
in the bush of a toothed wheel, gearing with a pinion on the shaft of the 
driving pulley. A series of troughs containing a solution of soap and 
water or other lubricant is adapted so that the tubes under manufacture, 
together with the parts immediately concerned in the drawing process, 
are immersed during the whole time of the drawing. 

2512. Cuutrvatinc LAND By Steam Power, D. Johnson.— Dated 29th June, 
1877. Ged. 

The winding drums on the windlass turn loosely on a horizontal shaft, 
and are driven by clutches placed between the inner ends of the drums 
and attached together by a spiral spring in such a manner that only one 
drum is driven at the same time. When it is required to reverse the 
motions of the drums the engine driving the windlass is reversed, thus 
forcing the clutches along the shaft and compressing the spring between 
them ; upon the second clutch coming in face of the clutch on the second 
drum the spring will force it in place, and the second drum will thus be 
in gear, leaving the first drum free to unwind. The rope is uniformly 
coiled by means of two guide pulleys fitted to a reciprocating horizontal 
frame, actuated by a connecting rod and crank worked by a worm wheel 
and spur gearing from the winding drum. A self-moving anchor is 
actuated by means of a knot formed in the rope lifting up a —~- at the 
required time, so that a rope passing over a pulley on the frame drags the 
anchor along, a cotter in front serving to steer by. 

2513. Pristine Textite Fasrics, W. Morgan-Brown.—Dated 2th June, 
1877.—{A communication.) 4d. 

The cementing of colouring matters upon textile fabrics is accomplished 
by employing: Four parts of a solution of glue of a specific gravity of 
5 deg. Beaumé, at a temperature of 100 deg. Fah., mixed with one part of 
a solution of chromic acid at 2 deg. Beaumé, and then adding a sufficient 
quantity of pigment to produce the colour required. The colour thus 
produced should be kept warm enough while in use to prevent thicken- 
ing by congelation. 

2514. Sroprers ror Borr.es, Jars, &c., N. Thompson.—Dated 29th June, 
1877.—{ Not proceeded with.) 2d. 

The body of the stopper is made of wood having the grain thereof 
running transversely to the sides of the stopper, and preferably made of 
two or more layers or parts connected together. The body is surrounded 
by strips of cork. 

2515. Sauntixe Rarway Veuicies anp WAGONS, AND CLASSIFYING AND 
ARRANGING CaRRIAGES, TRUCKS, &c., 7. J. Smith.—Dated 29th June, 
1877.—(4 commumeation.) 6d. 

This consists of placing a number of turntables at a distance of about 
30 metres apart, on an erdinary way, and around which are arranged as 
rays aseries of rail end pieces. The diameter of the turntables being six 
metres, the number of radiating rails capable of abutting, without 
interfering with each other upon the periphery of the circumference of 
the turntable, is twelve, which leaves ten rail ends unengaged to receive 
a similar number of wagons. 

2516. Looms, F. H. Zisfer.—Dated 29th June, 877. 2d. 

In power looms for wet weaving it is usual to cover the breast and back 





| beams, which are made of iron, with some non-oxidisable metal, so as to 


protect the work from discoloration by rust. This invention consists in 
substituting glazed earthenware tiles for the metal covering, the same 


| being attached by screws, and the joints arranged diagonally to avoid 


is then sharpened, the wire having the figure of the shank of the nail to | 


be cast. The ends of the arms serve as stops. 


2501. Dryinc Correr, &., W. E. Newton.—Dated 2sth June, 1877.—(A 


communication.)—( Not proceeded with.) 2d. 

The coffee is placed in an air-tight vessel heated by pipes arranged 
therein containing steam and water. The interior of the vessel is in 
communication with an exhauster, for the purpose of maintaining a 
vacuum. 

2502. Apparatus ror Expressinc Liquips From Spent Hops, J. £. 
Bennett.— Dated 28th June, 1877. 6d. 

This consists of a rotating drum or central upright fixed excentrically 
within a cylinder. The drum carries a sliding plate or blade, which 
exactly, or nearly, fits the cylinder at the ends or edges, so that it is pushed 
to and fro within the drum by a rubbing action against the cylinder 
casing. The extremities of the blade are perforated or slotted, as are also 
the sides and bottom of the casing. The central upright is made hollow, 
and with perforated or slotted side walls, in order that expressed liquor 
may pass through the same to a vat, as also the liquor from the cylinder. 
The upper part of the casing has an opening, through which the spent 
hops are fed by hand. The lower part of cylinder has an opening, 
through which the compressed hops fall into a receptacle. 

2508. Sewrsc Macuines, H. Bland.—Dated 28th June, 1877. 6d. 

This relates to machines for sewing together braids or plaits of straw, 
or other materials, for the manufacture of hats, bonnets, &c., and con- 
sists in a means of producing the concealed stitch. The stitch is com- 
menced from the centre and the point of the needle passes through the 
body of the entering plait, the sewn portion being bent downwards to 
enable the point of the needle, after it has Bone | through and whilst 
being Sy ag by the entering plait, to penetrate the curved or bent 
portion of the sewn plait. The stitch ring mechanism, situate 
between the two plaits, now completes the stitch. 

2504. Putverisinc anp Dressinc Satt, 7. Higgins.—Deted 28th June. 
1877. 4 

The pulverising is effected by feeding the lump salt on to revolving 
discs, fitted with knives arranged in a similar manner to the cutters of a 
spokeshave. The salt is pared off by the knives and tumbles into a 
receiving hopper, from whence it is :aised by an elevator into the dress- 
ing machine, which consists of a revolving reel slightly inclined, the 
sides of which are formed of ae poe having meshes of varyi 
grade. The reel turns in a box, fit with divisions corresponding to 
the different grades of meshes on the reel, and having suitable openings 
in the bottom for discharging the salt. 

2505. Prarep Seats, Keys, Mepats, &c., F. Eade and J. W. Blake.— 
Dated 28th June, 1877.—{ Not proceeded with.) 2d. 

The side of a seal or other article are made of gold plating metal, two 
sheets put ther, the gold being outside. A thin sheet of gold plating 
is put upon the edge and soldered. 

2506. Framinc Matcn Sprints, G. Brans.—Dated 28th June, 1877.—(A 
communication.) 8d. 

This relates to improvements on patent No. 4293, dated 6th November, 
1876, and consists of the main belt passing through guides to the splint 
frame drum, and an auxiliary belt also passing through guides to the 
splint frame drum; the splints are set upon the main belt, and the 
auxiliary belt is drawn in over the latter, thus causing the splints to lie 
between two thicknesses of belting. As long as the matches follow each 
other in succession from the receiving cylinder to the setting wheels 
motion is communicated by the count wheels to the setting wheels and 
their connections, but will cease to act when a splint is wanting. This 
is accomplished by means of a set of levers attached by pivots to the face 
of one of the count wheels, one end of which fits into the recesses 
in the count wheels; the splint being pressed down by a cam, causes 
the other end to rotate and advance a pinion, by means of which 
the setting wheels are moved, when a splint is wanting the lever remains 
stationary. 

2507. Armovr ror Surps, Forts, &c., W. L. Wise.—Dated 28th June, 
1877.—_{A communication.) 6d. 

The plates are maintained in place between two pieces of a section 
slightly differing from that of the plates; some of the plates carry on 
both their faces at the side nearest the hull a series of serrations or 
grooves ; and other plates are only provided with these serrations or 
grooves on one of their sides, their other sides terminating in inclined 
planes resting on correspondiyg inclined planes of the parts which main- 
oo — in place. Spaces between the armour-plates are filled in with 
imber. 

2508. Macuixery ror CHANNELLING THE SoLes or Boots aNp SHOES, 
J. Cutian.—Dated 29th June, 1877.—{ Not proceeded with.) 2d. 

The frame of the machine has an upper revolving and a lower revolving 
spindle actuated by suitable gearing; the upper spindle is in a frame 
pivotted at one end of the main frame and adjustable thereto by a screw 
or nut ; there is a spring appliance for determining the required depth of 

e recess in the sole. 

2509. GaLvamisino Inox, F. Braby and A. C. Moore.—Dated 29th June, 
1877. 6d. 

The muriate of ammonia used for preventing the oxidisation of the 
surface of the zinc in the bath has an injurious effect upon the galvanised 
iron as it leaves the bath, discolouring the coating of zinc thereon. In 
order to prevent this a narrow space is kept free of the flux, and the 
sheet of metal is made to pass through it as it leaves the bath. The space 
is formed between two partitions, and the metal therein is kept in motion 
by rollers revolving in opposite directions, with sufficient space between 








obstruction to the free passage of the warp thread, and of the woven 

fabrics over the back and breast beams. 

2517. Brercu-Loapine Frre-arms, W. R. Loke.—Dated 29th June, 1877. 
—({A communication.}—{Complete.) 6d. 

This arm may be used either for firing cartridges from a magazine or 
like an ordinary breech-loader. It has two sections, one including the 
barrel, forestock and slide, the other the breech, and the firing mechanisia 
and magazine ; the two being connected by a flanged and recessed pro- 
jection from the breech working into a chamber in the barrel section. 
The piece is converted by means of a cam with arms, which, when turned 
down, causes a cartridge to be fired from the magazine with every back- 
ward movement of the barrel and slide, but when turned up leaves the 
cartridges undisturbed in the magazine. The cartridge is thrown up by 
a slide in combination with a dog pivotted at the rear, and acted on by 
the inclined face of the slide. 

2518. Apparatus For LocKING THE ADJUSTABLE HANDLES oF BicyCLeEs, 
F. M. B. Bertram.—Dated 29th June, 1877.—{ Not proceeded with.) 2d. 

The shoulder or collar-piece of the handle bar is made with a series of 
transverse slots, preferably V or dovetail-shaped; and in or upon the 
boxing or bearing, another V or dovetail-shaped recess or guide is formed, 
in which is fitted a sliding bolt, further secured by a stud, which passes 
through a slot in the shank of the said sliding bolt. 

2519. Canpiesticks, F. R. and A. P. Minard.- -Dated 30th June, 1877. 
6d. 








This consists in raising the candle by means of a square-threaded screw, 
at the head of which is fixed a plate or piston, on which the candle rests. 
This piston is moved up and down in a socket by turning a ring or crown 
at the head of the candlestick. 

2520. Licutinc anp Extrncuisurine Gas Fiames, G. C. Hopper.—Dated 
30th June, 1877.—(A communication.) Not proceeded with) 2d. 

This consists in annexing to an ordinary gas burner a small auxiliary 
burner or igniter in conjunction with a novel mechanism, by means of 
which one or other of the burners being previously lighted, it will ignite 
the other on the former being extinguished. 

2522. Covpitinc ror Ratway Carriages, H. Shephard.—Dated 30th 
June, 1877. 6d. 

This consists of a hinged link having a he-and-she butt joint; one end 
of such link loosely clips the hook of the draw-bar, and also surrounds 
or forms part of an axle rod, which can be operated by a lever on the 
outside of the carriage or truck. 

2523. Kwapsacks, J. E. Orrell.—Dated 30th June, 1877. Gel. 

The ordinary straps are replaced by metal springs made to rest upon 
the shoulders and extend downwards, before and behind, a sufficient 
distance to furnish a firm hold. 

2524. Puriryinc Water, F. Wirth.—Dated 30th June, 1877.—(A com- 
munication.)—( Not proceeded with.) 2d. 

This consists in purifying water containing bicarbonate of magnesia, 
calcium, iron, &c., by applying the oxide of magnesia, that is, basic car- 
bonic magnesia. 

2525. Artiricia, Marsie, W. BE. Newton.—Dated 30th June, 1877.(A 
communication.) 6d. 

Limestone is cut to any desired form and placed in a boiler supplied 
with water which is heated until the pressure has reached 5 deg. of 
atmospheric pressure, and in which it is left from twelve to eighteen 
hours. The limestone is then removed and placed ina solution of alum 
and water, where it must be left for twenty-four hours. It may be left 
in this bath a week, or even a month, as it will daily acquire strength 
and hardness. : 

2526. Surinkinc orn TREATING WOOLLEN AND OTHER Fasrics, 2. 
McConnell.— Dated 30th June, 1877. 6d. 

This consists in subjecting the fabrics to moisture accompanied by 
heat, and in subsequently drying the fabrics. The fabric is fed through 
the ee by means of guide rollers, and passes first through a 
chamber in which there is a trough containing water, having a roller 
partly immersed in it and in contact with which the fabric is led. The 
chamber may in some cases be filled with steam. The fabric then passes 
over hollow metal cylinders heated by steam, and is then led into adrying 

mber. 
2527. PREPARATION OF MATERIALS TO BE USED IN THE MANUFACTURE OF 
Porcearn, &c., W. H. Kerr.—Dated 30th Juye, W877. 2d. 

The raw materials to be employed are first fired or fretted separately, 
then ground and mixed together, after which they are heated in any con- 
venient furnace and ground again, when they are ready for manufacture 
in moulds, or they may be fused in a glass furnace and may be blown or 
run into moulds. 

2528. Crmepinc Leatner, 4. M. Clark.—Dated 30th June, 1877.—(A 
communication.)—(Complete.) td. 

In a suitable framea tree or form is rigidly supported by standards 
attached to cross bars ; and sliding in »ves in the standard are plates 
(one on either side of the tree) which carry wedge-shaped or bevelled 
pieces having the same curvature as the tree. There are also a clamping 
device to clamp the leather and carry it down over the tree, and smooth- 
ing plates to press the leather smoothly on the tree, the various parts 
being operated by levers and screws. 

2529. Compine Woot, &., G. Brook and J. Stake.—Dated 30th June, 1877. 
4d. 


The wool is poevanted wrapping itself round the rollers of the small 
circles, when the sliver breaks, and thereby damaging the teeth of the 
small circles, by dispensing with two of the funnels and the upright pair 
of drawing rollers, and joining the slivers together by endless bands 
passing over guide rollers placed between the small circles, and the 
slivers thus vined together pass direct to the principal funnel. 


2530. Manvuracrure or CornRUGATED TUBES AND Panes, S, Fox.—Dated 
BOth June, 1877. Gd. 

For the manufacture of tubes, plain cylindrical tubes are taken welded 
at the joints, and the corrugations or annular ridges or grooves are 
formed by rolling or other pressure. The two main rolls both have 
corrugating annular grooves and projections formed on their peripheries, 
and are so arranged that the projections of the one roll take into or are 
opposite to the grooves of the other, One of the rolls is provided with 
several bearings, one of which bearings at the one end of the said roll is 
made capable of being moved away from the axis of the roll, For corru- 
gating plates the movable end bearing is not essential. 

2531. Winp.asses, W. A. Horfield.—Deted 80th June, 1877. 6d. 

Upon a horizontal spindle a purchase whee] is fixed, and upon which 
are mounted two sets of nipping lever pawls. Above the nipping lever 
pawls is a cross head vibrating on a pin. Upon the cross head on each 
side of the centre pin are other pins which carry two links, one of which 
is jointed to the long arm of one paw! and the other to the long arm of 
the other pawl. The purchase wheel is made with a boss on each side, 
upon which are mounted a series of discs, which are prevented turning 
round by feathers, but can move freely in a lateral direction. The chain 
wheels are mounted freely on theywindlass spindle, one on each side of 
the purchase wheel, and haye drums overhanging the bosses on the 
purchase wheel. The drums contain other discs alternating with those 
on the bosses, and these discs can be compressed together by a band 
wheel acting upon a screw on the spindle so as to forma brake when 
compressed together lightly, but when screwed together firmly act as a 
powerful friction connection between the chain wheel and the purchase 
wheel. 

2532. Barometers, &c., F. Bogen.—Dated 30th June, TT. Od. 

The long leg of the syphon consists of a tube of the same diameter 
throughout closed at one end, and supplied with a glass stopper having a 
fine hole passing through its centre at the other end. The short leg of 
the syphon is of the same. diameter as the long leg, and is formed with a 
bend at one end. At the end of this bend is a socket for the reception of 
the open end of the long leg, the joint being perfectly air-tight. The 
barometer is mounted in a stand composed of a small bed with three legs 
radiating from it, each carrying an adjusting screw. Upon the top of the 
short leg is secured a cap, through which passes a finely-threaded screw, 
carrying at its lower end an adjustable point and at its upper end a 
graduated dise with an index point to come opposite a scale on the long 
leg. By the employment of a white or light green paper disc, with a 
hole in the centre, placed over a common lens, a perfection in the reading 
at the upper end of the mercurial column can be obtained, 

2533. Pex anv Pencit-noipers, &c., H. Hewitt.--Dated 30th June, 
1877. 6d. 

The body of the holder consists of a tube holding the pen or pencil at 
one end, and fitted with an outer tube sliding up and down in order to 
protect the point when not in use. A third tube slides in and out of the 
upper end of the main tube so as to lengthen or shorten the holder. The 
tubes are ornamented in the drawing process by giving the mandril a 
rotary motion and forming the die with a number of inclined grooves, so 
as to produce the appearance of a twisted tube. The tube is then passed 
through a second die formed with grooves inclined in the opposite direc- 
tion, so as to produce small lozenge-shaped ornaments on the tube. 
2534. Conveyance or Straw, Fuour, &c., 7. Halliday.-—Dated 2nd July, 

877 Not proceeled with.) 2d. 

An endless band is fitted with transverse blocks furnished with a blade 
and travelling along a trough, one end of which dips into a receiver where 
the straw or flour is delivered from the machine or mill. The band 
revolves over a pulley at each end, and the trough is fitted with doors for 
the discharge of the substance conveyed. 

2535. Boxes ror Ciraars, Carns, Pens, &c., &. R. Morris, — Dated 2nd 
July, WIT. Ge, 

The case is made in two parts, one inside the other, the inuer one being 
formed with one of its sides extending upwards, and furnished with 
hooks to engage with similar hooks upon the cover hinged to the outer 
case, and thus close the cover. The bottom of the outer case is open so 
that the internal receptacle for the cigurs or other articles can be pushed 
upwards, causing the longer side to open the lid by pushing against it. 
2536. Tents, W. Briesleyv.—Deted 2nd July, AS87i. (Not proceeded 

with.) WW. 

The tents are formed by two or more hinged wings in the form of a 
screen, the roof being supported by three guide rods, one end of each 
| being hinged to the framework, and the other ends brought together in 
front and secured by free joints, so that the wings are opened more or less 
as the rods assume a greater or smaller angle. 

2538. Exectric Tececrarns, J. an! A. Muivkead.—Dated tad July, 
1877. 10d. 

This consists in employing an inductive resistance to form the differen- 
tial sending circuits for duplex working im lieu of the combination of 
ordinary condensers with a bridge or resistance cvils, The apparatus 
for’ obtaining the inductive resistance consists of two plates of metal 
separated by a di-electric, one plate having a single connection, the other 
having two, and being divided into a continuous strip. 

2539. Circunar Ksrrrine Macuines, W. 2B. Cheetham.—Dated 2nd July, 
1877. 8d. 

This relates to a self-acting striper fixed to the ordinary circular knit- 
ting machine, and consists of a circular ratchet wheel worked by a catch 
connected to the shaft of the frame, and adjustably connected to a cir- 
cular plate fitted with a series of adjustable horizontal slides to act upon 
levers that are in direct communication with various thread carriers. 
The thread carriers are caused to rise and fall by the levers pressing them 
upwards or downwards, and produce the required pattern or stripe. The 
pattern wheel may be replaced by a chain working over a drum and 
carrying the adjustable slides. 

2541. Arrpararus For OPERATING UPON Woop, METALS, FaBRics, AND 
Lanp, H. Hughes.—Dated 2ad July, 18i7. 8d. 

This invention relates to improvements in cranked appliances appli- 
cable for useful purposes, and consists of a bar with the two ends cranked 
in opposite directions, and carried by disc, chain, or link appliances upon 
fixed supports, arranged one in advance of the other at the sides at a 
given distance apart, in order that the centres of each articulated piece 
may be carried, and be caused to travel at an angle to the frame, and yet 
in parallel manner with each other, but without a rotation in themselves. 
This apparatus may be applied for scraping, cutting, filing, and other- 
wise operating upon wood, metals, and other solid bodies; by attaching 
tools to the said centres it may be used for operating upon land. 

2542. Borine Coat, &., M. Macdermott.—Dated Ind July, iT. 6d. 

The brake arrangement by which the adyance of the perforator screw 
is rendered proportionate to the resistance of the material being operated 
upon, consists of an iron box through the upper part of which the 
screw passes and within which the brake is placed. The brake worm 
wheels are arranged both on the same side of the screw with which they 
gear. The perforator screw is actuated by the continuous rotation of the 
handle mounted in a bracket and connected to the screw by ‘a universal 
joint. The perforator, when clogged, can be withdrawn by means of a 
hook passing over the end of the screw, and attached to a chain passing 
over a wheel upon a fixed slide through which the screw works. The 
wheel is made to revolve, and the hook pulls the screw backwards. 
2543. Harrows, &., W. aad W. Rainforth.—Dated 2nd July, 1877. 

sl, 





This consists of a framework of levers arranged so that the tines are 
all lifted out of or lowered into action at the same time. The network of 
levers is actuated by a hand lever attached to the rear axle. The axle is 
cranked, and is fitted with an arm, the end of which works in the slot of 
a lever turning upon a bracket on the tine frame, and having a pin in the 
other,end working in a slot on a lever working also on a pivot on the 
frame, and attached by a socket at the other end to a spindle over the 
steering wheel. 

2544. Sprinc orn Pocker Knives, W. Singleton and B, Priestnuan,—Dated 
2rd July, W877. 6d. 
| This consists in forming a slot in the pivot end of the spring blade, in 
| which a catch on the spring of this blade engages. A little further from 
the pivot of this biade, its spring is formed with a projection which lies 
over the spring of the side siieemt blade or other instrument, in.such a 
manner that upon this blade or instrument being depressed, the spring 
of the spring blade is forced backwards, and its catch disengaged from 
the slot in the spring blade, which can then be closed. The resistance of 
the springs is increased by enclosing them within a metallic back, the 
back and sides being formed of a suitably shaped metal plate, from which 
— are turned up to the middle part forming the back at right 
angles. 
2545. Treatine Sewace SLupGE, F. Johnson and J. Robey.—Dated 3rd 
July, 1877.—{Not proceeded with.) 2d. 

The sludge is drawn from receivers into deep tanks, where it is left to 
settle down by gravitation, the thin fluid being returned from the tops 
into the original sewage. The sludge is then passed into a dessicator 
which consists of a hollow cylinder, closed at both ends, revolving with 
a small portion of its periphery immersed in the sludge, contained in a 
trough placed beneath. The cylinder, in revolving, becomes coated with 
a film of the sludge which is removed by scrapers. 

2546. Gas Giopes or Suapes, J. G. Tongue.—Dated 8rd July, 1877.—(A 
communication.)—{ Not proceeded with.) 2d. 

This consists of a metal plate fermed with a suitable aperture and fitted 
with three wire arms attached at equal distances apart on the under side 
of the plate. These arms are bent upwards and then outwards to the 
desired width, and then are curved upwardly and inwardly so as to form 
a hooked end, or so as to receive and hold the bottom lip or edge of the 
globe or shade. 
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2647. Groves, A. Austin.—Dated 8rd July, 1877. 6d. 

In order to facilitate the putting on of gloves and similar articles they 
are formed with a slit down the back extending from the mouth near} 
to the knuckles, such opening boing closed after the hand is introdu 
by means of a lacing of ornamental cords passed prone small eyelets in 
each side of the opening. <A flap is attached behind the lacing in order 
to protect the back of the hand should the opening not be quite closed. 
2548. Movipine Boxes ror THE ManuracturE or Scorta Bricks, WW, 

Charlton.—Dated 8rd July, 1877.—(Not proceeded with.) 

The box is formed of metal to suit the shape of the brick and hinged 
to a bracket attached to the table of the brick-making machine. _A catch 
in connection with the bracket keeps the hinged box in ition to 
receive the molten scoria. When sufficiently set the catch is removed 
and the box opening deposits the bricks on a table. 

2549. Looms, &c., 7. H. Brigg.—Dated 8rd July, 1877.—{Not proceeded 
with.) 2d. 

A pulling-back motion is fitted to the loom in order to allow the warp 
beam to be turned back when the warp becomes deranged. A catch 
wheel is fitted to the end of the beam and is actuated by a catch lever- 
the bottom end of which is fitted on a crank lever formed on a long 
lever, working on a stud fixed to the low cross rail of the loom. 

2550. Writine Instruments, F. Sounceken.—Dated 3rd July, 1877. 6d. 

This consists of an instrument in which two, three, or more pens may 
be arranged so as to produce a number of strokes simultaneously. Two 

jaws are inserted in the holder and are kept apart by bow springs, the 
— surface of one is oved to receive the shanks of the pens, projec- 
tions on the other jaw fne forced against them by a set screw working 
through the jaws, thus securing the pens. 


2552. Heatinc Water py Gas, W. R. Lake.—Dated 8rd July, 1877.—(A 
communication.)—(Complete.) 4. 

A considerable metallic heating surface is provided, and the cold water 
is supplied in a shower to that part of the apparatus where the heated air 
is escaping. 

2553. Ramway Brakes, W. R. Lake.—Dated 3rd July, 1877.—(A commu- 
nication.)—{Not proceeded with.) 2d. 

This consists in a screw or worm on one of the axles of the vehicle ; in 
the groove of the screw there travels one end of alever having its opposite 
end connected to a crank that operates a cross bar or double crank, to 
which the ends of the two rods that carry the brake blocks are attached. 


2555. Apparatus ror Cuttivatine Lanp, T. C. Darby.—Dated 3rd July, 
1877. 6d. 

This consists in a power engine, or implement carrying such an engine, 
which can be moved sideways over the land, when acting on the land 
for cultivation. The digging implement consists of a row of spades or 
fork-like tools ranged one side of the implement, which side is supported 
on legs that are lifted and moved backwards and forwards by excentrics, 
whilst the other side of the impl it is ted on wheels or rollers 
which can turn independently one of the other. The amount of hack ward 
or forward movement of the legs is controlled by a rod passing from one 
end of the implement to the other. The excentrics giving motion to the 
legs are carried by a shaft which has a revolving motion transmitted to it 
from the crank shaft of the engine. 


2556. Barres ror Fire-arms, &c., IW. R. Lake. —Dated 8rd July, 1877. 
—({A communication.) 8d, 

A strained rod is supported in pillow blocks on the main frame, and 
the cutters are fitted in any suitable manner to one end of it. A travel- 
ling frame is made to advance and retire along slides upon the main 
frame by means of a screw working in a nut formed on the whole length 
of the under side of the travelling frame. The frame is fitted with a 
rotary hollow spindle in which the barrel of the gun is centred, and which 
is fixed in the same line as the strained rod, so that the frame advancing 
carries the barrel forward over the cutters, whereby the broaching, 
planing, or finishing barrels is performed with increased accuracy. 
2557. Fitvine Borr ies with AERATED AND OTHER Liquips, W. W. Horner 

and G. Barker.—Dated 4th July, 77. 6a. 

The bottles are placed in a frame, to which an intermittent revolving 
motion is given by means of studs upon the driving shaft gearing with a 
star wheel fixed on the axle of the frame. If the frame is titted for three 
series of bottles each motion of the frame is one-third of a revolution. 
The central axle is provided with three double sets of cocks and valves 
connected with the liquid supply. When the frame makes a rotary move- 
ment the bottles are forced on to jamb cocks, and during the rest of the 
frame the cocks are opened and supply the required quantity of syrup and 
arated water to each bottle. 

2558. Macuinery roR MAKING Macaroons, Fancy Cakes, &c., D. 
Holmes.—-Dated 4th July, WT7.—( Not proceeded with.) 4d, 

This consists in a combination of movable plungers with hollow cutters, 
cutter plate, and dough box of a biscuit-making machine. 

2559. Scnoot Siares, &c., M. Rober ta.—Dated 4th July, WiT7. bd. 

This consists in forming with the frame a case for holding the pencils, 
sponges, and pencil-sharpeners. A double end is made to the frame with 
a hollow space between two cross bars for the bes seme Bs in question, 
with the exception of the sharpener, which consists of a plate with a 
sharp grooved edge at each end fastened to the outer edge of the outer 
cross bar, the edge of plate pons above and below the sides of the 
slate; on each side of the slate over the hollow space between the cross 
bars a thin slab of wood is placed which acts as bottom and lid of the 
box, and also as protectors for the grooved plates, 


2561. Cornices, J. BE. Pratt aad C. Zoncada. 
(Not proceeded with.) 2d. 

The body is made of wood, metal, or other suitable material, upon 
which are secured plates of glass, cut or otherwise ornamented upon the 
face or back and gilt upon the back, which is covered with enamel, paint, 
or other protective material. 

2562. PLovens orn Macuines ror Diacinc Porators, EZ. 
Cousins, Dated 4th July, WT7.—( Not proceeded with.) 2 

The travel of the plough causes a wheel on the axle to revolve, which 
engaging with a pinion on a movable shaft carrying the lifter, causes 
the latter to rotate, thereby raising the potatoes as they are dug up by 
the digger, which is mounted on a movable bracket on the main axle. A 
revolving disc behind the travelling wheel cuts off the tops of the 
potatoes. 

2564. Necks or Borries, Jans, &c., 8S. Gee and G. Gibbs,—Dated Ath 
July, 877. 2d. 

Vertical channels are formed in the neck of the bottle, which is formed 
with a projecting flange above a ledge or lip. An india-rubber washer is 
placed on the flange and an interior lining of the same form as the neck 
is introduced and pressed on the washer and twisted under the flange in 
the bottle neck. 
26g, APPARATUS FOR CLEANING Sutps’ Bortoms, H. Arentz.—Dated 4th 

uly, 1877. ° 

A travelling platform is fitted with a cleaning brush or scraper at one 
end, the frame being hung and counterbalanced on two ropes passing 
from the top rail to the ‘‘ keel catcher,” so that the cleaner rests against 
the bottom and sides of the ship to be cleaned, while the two ropes draw 
the frame up and down. The scraper or cleaner is caused to revolve by 
means of a small rotary hydraulic engine with suitable gearing attached 
to the platform and driven by a current of water, forced down to it 
through hose from force pumps on board the ship. 

2566. Savino Lire at Sea, M. Webb.—Dated 4th July, 1877.—(Not pro- 
ceeded with.) 

This consists in constructing mattresses with the sides and bottoms 
of galvanised sheet iron, the top being india-rubber or other air-proof 
material, and fitted with a mouthpiece and valve for filling it with air, 
so that upon being thrown into the sea it would float like a fife-boat, and 
could be employed for saving life. 

2567. Treatinc Maize, R. B. Robertson.—Dated 4th July, 1877.—(Not 
proceeded with.) 2d. 

The grain is first crushed or broken, and the fragments are sorted into 
sizes. The portions in which the germ in found to be concentrated are 
then exposed to a current of air, so as to separate the grains according te 
their _— gravity. The embryo is then treated in an ordinary appa- 
ratus for expressing oil. . 

2568. Macninery ror BREAKING Stones, &c., G. Dalton.—Dated 4th 
July, 1877. 6d. 

This consists in a mode of combining with the machine an engine for 
operating the movable jaw, the engine gear being disconnected at will 
from the actuating lever of the jaw to enable the engine to be employed 
for driving other machinery ; also in arranging the combined engine and 
machine, when made portable, so that it shall be self-propelling; also in 


the combination with the engine of winding gear for drawing a train of 





Dated 4th July, W77.— 


Grifin and C. 
Ml, 


% 


wagons; and further, a mode of constructing pin joints, applicable to 
stone breaking machines and other machinery, so as to admit of the 
working parts being tightened when worn. 


2569, VevocirepEs, J. Lang.—Dated 4th July, 1877.—(Not proceeded with.) 


The backbone is replaced by two rods of metal tubing placed in an 
inclined position, ting at their upper ends, at which part they are 
connected and diverging towards their lower ends, to which the bearings 
of the hind wheels are connected. The seat is placed on these rods, and 
ued fork of the front wheel passes through the cap connecting the 

Ss. 
2570. Snow Boxes ror Scarves, &e., H. Whitchead.—Dated 4th July, 
1877.—(Not proceeded with.) 2d. 

The boxes are fitted with dividing blocks, the edges of which are slightly 
lower than the edges of the box. A sheet of glass is placed on the 
= the whole being covered by a lid to preserve during tran- 

port. 








'71. Box DRAWERS FOR Fitina Papers, &c., A. M. Clark.—Dated 4th 
July, 1877.—{A communication.)—-(Not proceeded with.) 4d. 

e cases or files are cut in a rectangular form from the material, and 
prepared by creasing in two parallel lines indented into the material to 
factlitate the folding. A piece of tin is secured to the back forming the 
closed end, the other end being open. The inner case is cut away on the 
top part, so as to expose its contents. 


2572. Tents, R. H. Hillicrd.—Dated 4th July, 1877.—( Not proceeded with.) 
2d. 


This consists of a series of ribs hinged to the top of a centre pole, 
which slides in a telescopic manner within an outer tube; arms or 
stretchers are hinged to a ring which travels up and down the outer tube. 
To the arms or stretchers hammocks may be slung, or canvas stretched 
to form beds between them. 

2574. PortaBLe Cooxinc Apparatus, 7. Delwin.—Dated 4th July, 1877. 
—(Not proceeded with.) 2d. 

This consists of a boiler of annular form arranged in an upright posi- 
tion with a fireplace in the centre. The vessel to contain the food is 
contained within the boiler, which it nearly fills. 

2576. Stream Cars, W. W. Cryden.—Dated Ath July, 1877.—(A communi- 
cation.)—(Not proceeded with.) 10d. 

This relates to an improved form of engine which is placed between 
the two axles when the car has four wheels, and between the rear axle 
and the forward truck when it has six wheels, the rear wheels being the 
drivers in either inst: When 'y to inspect the engine by 
unhooking the bail and disconnec the steam pipes, the front of 
the engine may be dropped and will hang pendent from the crank 
axle. 

25777. MacHINERY EOR ENGRAVING AND CuasinG Merats, &c., W. R. 
Lake,—Dated 4th July, 1877.—{A communication.) td. 

This consists of a rotating hollow shaft or mandril in which are placed 
tools or chisels attached to slide rods, which are moved to and fro alter- 
nately as the hollow shaft and tools rotate. A blast of air is employed to 
blow away the waste and grit. 

2579. Manvuracture or Atum, &c., P. and F. M. Spence.—Dated 4th 
July, 1877. 6d. 

This consists in treating shale for the production of alum. Three vessels 
are employed to which shale is suppliec. he acid is introduced to the 
first woof and after it has been boiled a sufficient time is removed and 
transferred to the second vessel, and after digestion, to the third vessel; 





continued along the whole length of the train, forming a coil beneath 
each seat in the compartment, and then passing to the next carriage to 
which it is attached by a suitable coupling. The pipe on arriving at the 
last ca is carried back again to the engine and communicates with 
the smoke-box, in which it is brought up close to the top of the exhaust 
pipe orifice, the end being fitted with a small ejector. 
2606. Kins ror Burnine Bricks, Tries, &c., RK. Lancuster.—Dated 6th 

July, 1877. 6d. 

is relates to improvements in the form of kiln known as continuous 
kilns, and consists in forming two parallel lines of chambers, communi- 
cating at one end by a curved line of similar chambers or kilns, whilst 
the space between their other ends isopen, The articles to be burnt are 
introduced through opening: icating with the space between the 
two rows, and the openings for their removal are formed on the outside 
of each line of chambers. Arches are thrown across the space between 
the two rows of chambers, at a sufficient height to allow the workmen to 
work conveniently. Flues are arranged between the chambers and com- 
municate with a central flue opening in the chimney. 
2608. Sprine Sarery Vauves, P. J. L. Bolland.—Dated 6th July, 1877.— 

(Not proceeded with.) 2d. 

This consists in making the valve seat annular, and forming the valve 
with an interior bell or chamber instead of the exterior lip generally 
used, ® 
2609. APPARATUS FoR CLEANSING TaBLE Knives, J. 0. Spoag.—Dated 6th 

July, 1877.—( Not proceeded with.) 2d. 

This consists in the application of a lining of vulcanised or prepared 
india-rubber beafing against the handles of the knives during the cleans- 
ing process, 

2610. O11 Presses, J. Pearson.—Dated 6th July, 1877. 6d. 

This consists in forming the plates so that the pressing surface is 
slightly concave in transverse section, which surface may either be plain 
or formed with shallow corrugations, or shaped so as to give any suitable 
form. The hair mats usually employed are dispensed with. Small per- 
forations are made through from the pressing surfaces of each plate into 
channels formed in the body of the plate to facilitate the escape of the oii. 
2611. Box-trons, &c., A. M. Clark.—Dated 6th July, 1877.—(A communi- 

cation.) 1s. 

This consists in a means of regulating the air supply and governing the 
combustion of fuel. In combination with the box-iron is an adjustable 

hi The iron is supported by a mechanical apparatus, and can be 








and after digestion therein the liquor is run off for the facture of 


alum. 
2580. Stream Boer, A. Cozza.—Dated 4th July, 1877.—{Not proceeded 
with.) 2d. ‘ 

The toler is constructed with a central fire-chamber of a conical form, 
between which and the shell of the boiler is a steam and water space. 
The steam accumulates in a dome at the top and the water is supplied by 
an injector to a spiral water tube placed in the conical chamber imme- 
diately above the fireplace. The'top end of the tube communicates with 
a receiver at the top of the cone, frem which the water overflows on to 
the external surface of the fire-chamber. 

2581. Textite Faprics, J. Glocer und W. Leggott.—Dated 4th July, 1877. 
—(Not proceeded with.) 2d. 

The invention relates to employing silk noils or pure waste for the 
manufacture of table-covers, and consists in condensing the silk noils in 
a condenser; they are afterwards spun on mules, and the threads or 
— thus prepared are woven in either plain looms or box or jacquard 
jooms. 

2582. Harvestinc Macuines, W’. MeJ. Cranston.—Dated 4th July, 1877. 
—(A communication.) 6d. 

This relates to grain straw binding appliances, which gather the loose 
straw upon a staging into a bundle, between a gathering arm and a wire, 
or between it and a standard connected to a traveller, which has a 
reciprocating action imparted by ladder chain anda claw: wheel from 
gearing actuated from the main driving wheel, or from intermediate 
gearing, in order that the straws so gathered may be bound round with 
wire. The wire is twisted by special appliances and then severed during 
the motion of the traveller in one direction, the bundle being then taken 
hold of by fork tines and withdrawn from the gathering arm and swung 
in a circular direction to the edge of the staging, from whence it falls to 
the ground. 

2583. Recviatinc THE FLow or Water, G. Henderson and D. McNeil. 
Dated 4th July, WT7.—{ Not proceeded with.) 

Ball valves are arranged so that the pressure of the water closes the 
valve, or the cistern is constructed with a double bottom, the lower one 
being fitted with a seat upon which a valve rests, and closes the com- 
munication with the outlet from the cistern. 

2584. ArmosrHEeRic PRessuRE Enoines, H. Gardver.—Dated 4th July, 
1877.—{A communication.)—( Not proceeded with.) 4d. 

The motive power generated in the cylinders is produced by the ordi- 
nary pressure of the atmosphere, a vacuum being maintained in the 
cylinders, and its action or effect neutralised in reciprocal succession at 
every stroke of the piston by the conjoint action of an arrangement of 
levers and modification of ‘‘ parallel motion” mechanically true and 
well adapted. 

2585. Lamps, &c., ror Evecrric Ligur, W. Prosser end W. BE. Moove.— 
Dated bth July, WIT bd. 

This consists in mounting the electrodes in carriers, to which either a 
continuous or intermittent, motion is given by any suitable gearing, the 
speed being so regulated to the rate of combustion that the focus of the 
light will not be atfected thereby. The electrodes may be in the form of a 
stick, to which a vertical motion is given, or they may consist of serrated 
discs, to which a circular motion is given, the electric current being con- 
fined to the teeth in juxta-position. 

2589. Srrixnine, TwisTInc, AnD DouBLinG Macuines, B. Feather.—Dated 
5th July, W877, 6d. 

This relates to those machines called throstle spinning and throstle 
doubling machines, and consists in supporting the upper ends of the 
spindles by bushes fitted into the holes in the carrying and buildin, 
frame, through which the spindles pass. The spindles are thus hel 
steady at the upper end, which enables them to be driven at a much 
greater speed. 

2590. MoisrexinG AND ApsusTING Stamps, E, 
July, 1877.—( Not proceeded with.) 2d. 

A box of the size of the stamp is fitted with a spiral spring at the 
bottom, the other end being fitted with a metal plate of the same size as 
the box. The lid of the box contains a glass with sponge damper. A 
sliding lid on the side admits of the insertion of the stamps. 

2591. Sroprerina Borties, &c., A. Henriques.—Dated 5th July, 1877.— 
(Not proceeded with.) 2d. 

This consists of a stopper swinging on a wire frame attached round the 
outside of the neck, and being forced into the mouth by a downward 
movement given to a projecting portion of the frame working excentri- 
cally in eyes formed on the collar. 

2593. Pour W. Morgan-Brown.—Dated 5th July, 1877.—(A cémmuni- 
cation.) 6d. 

This consists in a means of winding a watch by a device which forms a 
portion of the watch. A circular opening is made in the cap over the drum 
that jcontains the main spring, and in this opening is fitted a circular 
plate, provided on its under side with a central projecting socket that. fits 
upon the square arbor attached to the barrel that carries the main spring, 
and having upon its upper side a hinged thumb-piece, by means of which 
the device is rotated and which is capable of being folded or turned down 
so as to lie flat on the circular plate. A spring on the underside serves to 
keep the thumb-piece in an elevated position when the device is in use 
for winding the watch. 

25904. MANUFACTURE OF CHROMATES, H. McC. Drummond and W. J. A. 
Donald.—Dated 5th Julu, 1877. 2d. 

This consists in furnacing the chrome ore with limestone or carbonate 
of lime, and with sulphate of potash or of soda, to which an excess of 
sulphuric acid has been added. 


2595. Water Carts AnD Vans, 4. G. Margetson.—Dated 5th July, 1877. 
6d. 


» 


Wardroper.—Dated 5th 


This consists in a means of adjusting the height of the body of the cart 
so as to throw the water over the outlet valve. The gearing fitted to the 
cart consists in a vertical shaft having a handle or hand-wheel at one end 
and an endless screw at the other gearing with a screw wheel on a 
transverse horizontal shaft; this horizontal shaft carries near each end a 
toothed wheel, which takes into the teeth of a curved rack fixed to the 
frame of the cart. 

2596. Apparatus For INDICATING, REGISTERING, AND REGULATING THE 
Speep oF Enaines, &, J. C. Mewbura.—Dated 5th July, S774 
communication.) 6d. 

This consists in causing the body in motion to act on the mechanism 
of the indicator by means of a lever, click, and ratchet wheel at given 
intervals of time. 

2597. Vesspts AND Proretiers, M. P. W. Boulton.—Duted 5th July, 
1877.—(Not proceeded with.) 4d. 

The propulsive agency is produced by fluid friction, this friction being 
protuped y means of cells or chambers in the propeller open to the outer 
water, 


2602. Manvuracrure or Rep Cotour, W. R. Lake.—Dated 5th July, 1877. 
—(A communication.) 2d. 

Violet ultramarine is heated to a temperature of 130 deg.—150 deg. 
Celsius, and exposed to the action of vapours from nitric acid, more or 
pm a according to the precise shade of red desired to be pro- 

uced. 

2608. Warmino Raitway Canriaces, J. Reid and R. J. Billington.—Ddted 
Sth July, WITT. 6d. : 
A pipe is connected to the exhaust steam passage of the engine, and is 





moved freely in any direction. 

2612. Manuracrure or ALum, P. oad F. M. Spence.—Dated 6th July, 
1877. 2d. 
is 


4 ot, 





in facturing alum from compounds of alumina, 

known as cake alum, aluminous cake, and alumino-ferric cake, by sub- 

mitting such compounds to the action of chloride of potassiuin and 

a soluble sulphate. 

2621. Gas Encines, L. Simon and J. L. Milller.—Dated 7th July, 1877.— 
(Not proceeded with.) 2d. 

This consists in applying an air tube to the air drum of the apparatus 
used in the manufacture of hydrocarbon or air gas, the other end of the 
tube being attached to the slide valve of the engine, thus insuring the 
relighting of the inner light. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday, business was quiet in finished iron. Excepting 
for high-class qualities the — show the prevalence of a brisk 
competition, especially at the ports. The Government dockyards 
are the best customers for best bars, which maintain a steady 
sale at one or two works. Boiler-plates are a little better in 
demand this week. Sheets sell with fair uniformity at from 
£7 17s. 6d. to £8 for ordinary, and £9 for high-class singles. Nail 
rods are in improved demand for export. The competition for 
the orders by the North of England and Wales is complained of. 
The prices of this commodity here are from £6 17s. 6d. to £7. 
Bars of the minimum quality are upon quiet sale at from £6 5s. 
to £6 10s. Marked bars remain at the standard quotation of 
£8 10s., and £9 2s, 6d. for the Earl of Dudley’s brand. 

The Earl of Dudley’s Round Oak Ironworks are to have added 
to them the girder rolls recently owned by Messrs. G. B. Thorney- 
croft and Co., and the works will now be able to produce girder 
iron running from 13in. to'12in. It is not intended to compete 
with the cheap Belgian girders, but to meet the growing trade of 
specia] quality girder iron for railway wagon sides and the like. 

Pig iron is selling slowly, and for all but Al kinds the quota- 
tions are mostly a shade in favour of buyers. 

Coal is plentiful, and the quotations do not harden. 

This week 150 colliers have been driven from one colliery near 
to Willenhall by the rising of the water. The event would have 
been delayed if, by consenting to work another hour per day, the 
men had assisted the owners to bear the cost of an additional lift 
tothe pump. The stopping of this colliery will lead to the blow- 
ing out of the two blast furnaces of the Osier Bed Company, 
Wolverhampton. 

The Government are placing orders for edge tools for the army 
service, to be delivered at Woolwich by the 20th of March. 
Through one factoring firm who do business in London and 
Birmingham 15,000 pickaxes, 12,000 large axes, 500 small axes, 
and 1200 shovels are being distributed. Birmingham, Wolver- 
hampton, and Sheffield will be benefited. Another somewhat 
similar order was to-day (Thursday) in course of negotiation by a 
renerina firm of Wolverhampton, who are prepared to supply the 
goods. 

Agricultural engineering exhibits activity in the low-priced 
branches ; the same has to be said of engineering and ironfoundry 
generally, and of the safe and strong room branches. 

Cables and anchors, with heavy chains and anvils, are all just 
a shade better ; but briskness is noticeable in neither, and the 
pit chain business has sunk to a very low ebb. 

Messrs. Piggot and Co., engineers and boilermakers, Birming- 
ham, have purchased fifteen acres of land at the Birchills, 
Walsall, as the site of extensive works, which are to be com- 
menced at once. 

The engineers employed at the Lighthouse Works of Messrs. 
Chance Bros., West Bromwich, and most of whom are connected 
with the Amalgamated Society of Engineers, have struck against 
a notice of a reduction of 10 per cent. in wages. 

At‘the meeting, on Tuesday, in Birmingham, of the Patent Nut 
and Bolt Company, a dividend of 10 per cent. was declared. 

The brass lock makers have accepted, without opposition, the 
5 per cent, drop in their wages. 

Of the nineteen candidates for managers’ certificates, under the 
Coal Mines Regulation Act, who were present at the recent 
Government examination in Wolverhampton, seven have been 
successful. 

The Bedworth (Warwickshire) Coal and Iron Company hope to 
effect a considerable saving by an arrangement which they have 
made with their workpeople, under which operations commence 
half an hour earlier in the mornings and the men leave off at one 
o’clock on Saturday. 

The Council of the Warwickshire Miners’ Association have 
determined to remodel the union, which will forthwith become a 
society for purposes of trade protection — 

The works and plant of the Shrewsbury Waterworks Company 
have been purchased by the Corporation of the borough for 
£46,000, but at present no change will be made in the carrying 
on of the works, 








NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 

THE prospects in the iron trade of this district continue of a 

very gloomy character. Producers both of raw and manufac: 

tured iron tind it difficult to keep even the limited amount of 

plant now in operation going, and although there are some excep 

tions where makers are in a tolerably good position, the general 

complaint is that there are no inquiries coming to hand to indi: 

cate any orders of importance in the future to take the place of 
those which are now being worked off. 

There was a tolerably good attendance at the Manchester 
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weekly meeting on Tuesday, but no one seemed disposed to buy, 
and the market was dull in the extreme. The position of local 
makers of pig iron is without material change. They are still 
unable or unwilling to compete with the low prices at which out- 
side brands are now offered in this district, and are securing very few 
orders, their quotations for delivery into the Manchester district 
remaining at 51s. per ton for No. 3 foundry, and 50s. for No. 4 
forge, less 24 percent., which are fully 1s. per ton above what either 
Derbyshire or Middlesbrough makers are willing to take. Since 
the reduction in Derbyshire brands, a conaidesebie quantity of this 
class of iron bars has n placed in this district, but now that 
the stocks which were being held are reduced, there is rather a 
firmer tone on the part of sellers, particularly as regards forge 
numbers, for which 6d. per ton more money is being asked than 
was granted a week or two back. few sales continue to be 
made at prices for delivery into the Manchester district, ranging 
about 50s. per ton for No. 3 foundry, and 49s. for No. 4 forge, 
less 2} per cent. For Lincolnshire brands, quotations are nomi- 
nally the same as for Derbyshire, but there is only a small 

t of busi doing. North-country iron continues to be 
pressed in this district by merchants at fully ls. per ton below 
the Middlesbrough combination prices, but in view of the large 
stocks which are accumulating in makers’ hands, consumers are 
not tempted to buy beyond their present small requirements, as 
the opinion is entertained that a considerable quantity of the iron 
will have to be forced on the market at low prices. 

The finished iron trade continues in a very depressed condition, 
and a few contracts for builders’ castings represent the most 
important business that has been plaved in the market recently. 
So far as ordinary quotations are concerned there is no change. 
The average quotations for delivery into the Manchester district 
range about £6 5s. per ton for Lancashire and Middlesbrough 
bars, and £6 7s. 6d. to £6 10s. per ton for North Staffordshire 


bars. 

I understand that the works of the Standard Iron and Steel 
Company, to which I have referred in previous reports, have now 
been stopped. 

The Lancashire finished iron makers have held another meet- 
ing this week on the wages questions, and the final arrangement 
which has now been arrived at is to the effect that in addition to 
the 5 per cent. reduction which was put into force at the com- 
mencement of the year, a further reduction of 5 per cent. is now 
to be made, and this is to be followed in May next by a reduction 
of 23 per cent., making a total reduction of 124 per cent. 

In the coal trade there is no improvement to report, and the 
demand for shipment continues very small. 

The depression in the hematite trades of the North-West of 
England continues in almost every department of industry, the 
steel trade being perhaps the only exception to the general posi- 
tion of insctivity. The demand for Bessemer iron is compara- 
tively good, and steel makers require large supplies, but forge iron 
remains adrug. There are indications, however, that when once 
a commercial basis of some soundness is established there will be 
a fair business between this and other European countries. The 
home demand is not brisk, nor is it likely to be, for buyers order 
merely sufficient for present wants, and makers find that with 
three-fifths of their smelting plant in operation they are able to 
supply the market. Stocks have not been reduced lately, but it 
is os that spring orders will clear away much of the 
accumulated stock. 

The market value of hematite is very undecided. No.1 Bessemer 
is said to be held for 66s. a ton at makers’ works, and No. 3 forge 
for 62s. 6d., but as makers are disposing of their iron at various 

rices, it is difficult to quote accurately the reliable value of 





ematites. 

Steel is being sold in the market at a much cheaper price than 
has ever previously been touched, and this is probably one reason 
why, at the present moment, so much demand exists both for rails 
and merchant steel, but it is obvious another reason is to be found 
in the fact that the use of steel is being gradually extended. 

Iron shipbuilders are indifferently employed, and much depres- 
sion is observable in finished iron. 

Marine engineering is the only branch of general trade which 
shows any life. 

m ore is steady in tone, but a quieter demand is noted, owing 
te the decline in the production of pig iron. 

The coal trade is quiet, and, if anything, a gloomier tone is 
observable. 

Many cargoes of Spanish and Irish ores have arrived lately at 
ports in the North-West of England, where they are used for 
mixing in smelting purposes. 

A local company been successful in discovering a rich vein 
of iron ore on the estate of Mr. Hartley, Gillfoot, Cumberland. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THERE has been, on the whole, a better feeling in most branches 
of the leading local trades during the week. The successful 
negotiations which have been conduced by the large local 
employers and their men have helped this. Last week I was 
enabled to chronicle the fact of the employés of the Midland Iron 
Company having accepted a reduction of 75 per cent, and a 
similar drop has ‘heen agreed to by the puddlers and other iron- 
workers of John Brown and Co., Charles Cammell and Company, 
and William Cooke and Company. The employers, represented 
by Mr. J. Ellis, of the Atlas Works, asked the men to make the 
concession at once, and after some discussion that course was 
ageeed to, thus making a total drop in wages of 125 per cent. 
during the present year’s working. 

In pig iron and raw materials there has been no special change 
in either direction in prices. There is a fair demand for bars, 
flats, round, and wire rods, common qualities at £5 15s. to £6 5s., 
and a fair medium iron at £7 to £7 5s. perton. In nail rods, 
&c., Belgian competition is very close, the quotations of a large 
Charleroi house being as under—bars, rounds, squares, or slit 
nail rods, common, £5 5s. to £5 7s. 6d.; best, £5 12s. 6d. to 
£5 15s.; best best, £6 2s. 6d. to £7.; treble best, £7 to £8; 
hoops, £6 15s. to £7 10s.; angles, T’s, £7 to £7 15s.; plates for 
ships, &c., £7 to £7 15s.; boiler plates, £8 to £8 2s. 6d.; Milan 
steel, yyin., £14 17s. 6d.; fin., £14 12s. 6d.; ¥,in., £14 6s.; gin., 
£13 15s.; 4in., £13 2s. 6d., and so in proportion, and for lots, in 
each instance, of not less than ten tons. 

There is a capital demand for Bessemer material of all kinds. 
Ingots are selling at £4 12s. 6d. to £5, sheets at £11 to £13, and 
various rolled shapes at £7 to £10 per ton. Rails, as heretofore, 
remain at and just below £6 per ton, and are being largely pro- 
duced onall sides, with the exceptions which have been recently men- 
tioned in these reports. A statement having appeared the other 
day in the Manchester Guardian, under the heading of ‘Steel 
Rolling Extraordinary,” stating that at the Seraing Works, near 
Litge, Belgium, 365 tons of steel rails had been produced in a 
single day and 2054 tons in one week, Mr. C. B. Holland, 
the well-known managing director of Brown, Bailey and 
Dixon, Limited, Sheffield, has thought fit to make some 
comments thereon. Mr.. Holland says that at the works 
where he presides, they have rolled as many as 386 tons in twenty- 
four hours in one mill, 190 tons odd during the day turn, and 196 
tons odd during the night turn, the total number of rails pro- 
duced in the period having been 1359—668 in the day, and 691 at 
night. Mr. Folland says he sees no reason why this rate of roll- 
ing should not be maintained, and adds that this statement shows 
we are *‘ not so far behindhand in this country as such statements 
lead people to suppose.” 7 

There is a better demand, on the whole, for cast steel, several 
houses being now much better engaged than they have been for 
many months past. Some of this activity, there can be no doubt 
whatever, is owing to the giving out of good Government orders. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuE position of affairs in the pig iron trade of Cleveland 
remains very unsatisfactory. There is a considerable decline in 
the demand for pig iron, although the production has not been 
materially reduced, and hence stocks are continuing to grow in 
makers’ hands. The majority of makers have recently been 
exerting themselves to produce as much iron as they possibly 
could by driving their furnaces harder than usual. It is doubtful 
whether the iron thus obtained is not considerably deteriorated. 
If a furnace is made to yield 65 tons per day under circumstances 
which should only admit of 54 tons, the result cannot be favour- 
able to the quality of the produce. But makers are now bound 
above all things to give heed to considerations of economy, and 
as they can get a better return by hard working, they go in for 
it. Itis due to this fact that the aggregate output of the district 
is now so much larger than it ever was before, having regard to 
the number of furnaces in blast. The average of the district has 
within two years been raised from about 46 to nearly 56 tons per 
furnace per day, and it is likely to make still greater strides. 

The furnaces now altogether blown out in the North of England 
number fifty-six, which is a larger proportion than we have ever 
had before. The furnaces of the South Durham Iron Company, 
of the Middleton Iron Company, of the West Hartlepool Iron 
Company, of the Loftus lron Company, of the Royal Greek 
Iron Company, and of the Walker Iron Company, are altogether 
idle. It may be noted that most of these are new firms and new 
furnaces, so that there is an important distinction to be drawn 
between these and the old-fashioned works and furnaces laid idle 
in Wales and other districts. Many of the furnaces now in- 
operative in Cleveland are such as would not be idle if it was 
possible to make pig iron with a profit and find it a market. 

The shipments of iron from the north-east ports are less than 
they have been for a long time. The exports of pig iron from 
Middlesbrough during January were 7000 tons less than those 
of December, and 14,000 tons less than October. Of merchant 
iron the shipments are almost ni/, Middlesbrough only exporting 
702 tons in January, as compared with 3200 tons in December. 
Of the iron rail trade we need say nothing more when we state 
that during January not a single ton of rails was shipped from 
either Newcastle, Middlesbrough, or the Hartlepools. The 
truth is that this trade, after a lingering illness, is now prac- 
tically dead, and hardly even the most sanguine dare anticipate 
its resurrection. 

Rates of freight continue very low. Steamer freights for pig 
iron are—Antwerp, 6s. 6d. ; Hamburg, 7s. 6d.; Cronstadt, 8s. ; 
Stockholm, 9s. 6d. ; and Newport poe Cardiff, 7s. per ton. 

It is Ly pw to reduce the number of blast furnacemen 
mgke at the furnaces in the Cleveland district. 

Shipbuilders continue to be tolerably well employed, but since 
Messrs. C. Mitchell and Co. launched their steel-built steamer, 
no new orders for vessels of that class have come to hand. 
Messrs. R. Dixon and Co. are a tas. with the construction 
of a steel steamship at their Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A SLIGHTLY improved tone has been imparted to the iron 
market by the more pacific character of the news from the East. 
On several days the warrant market has been quite strong, with 
a fair amount of business doing, at prices just a shade higher 
than those of the preceding week. Both the exports and imports 
of pigs exhibit a small increase, though the former are in bulk 
not quite up to those of this time last year. Still the decrease 
is not as yet very large, amounting in the aggregate to only 
1627 tons since Christmas. This might easily be recovered by a 
better demand in the course of a few weeks. Since the beginning 
of the year the comparative decrease in the arrivals from the 
North of England is 5641 tons. Very little iron is being added 
to stocks. Indeed, the reserve of pigs in Messrs. Connal and 
Co.’s stores has sustained a slight diminution during the week, 
and now amounts to 170,600 tons. There are 87 furnaces in blast, 
as compared with 119 at the same time last year. 

The warrent market opened strong on Friday, and a slight 
advance was obtained in the course of the day. Business was 
done in the forenoon at 51s. 3d. cash, and 51s. 5d. one month, 
while in the afternoon the quotations were 51s. 34d. cash, 
5ls. 4d. eight days, and’ 51s. 54d. one month. The market was 
also strong on Monday at improved rates. In the morning 
business was done at 51s. 6d. cash and 51s. 7}d. to 51s. 8d. one 
month, the afternoon prices being 51s. 7d. to 51s. 9d. cash, and 
51s. 9d. to 51s. 11d. one month. The market was flat at the 
opening on Tuesday, with a moderate number of transactions at 
Shs. 7d. to 51s. 5d. cash, and 51s. 9d. to 51s. 7d. one month ; and 
though the feeling was rather steadier in the afternoon, at the 
close buyers were at 51s. 6d. cash and 51s. 8d. one month, with 
sellers asking 1d. more. On Wednesday business was done at 
51s. 5d. cash and 51s. 7d. one month. To-day (Thursday) business 
was quiet at 51s. 4d. and 51s. 5d. cash. 

Business in shipping iron has been quieter, but there is yet a 
fair demand, and the prices are on the whole maintained, though 
now comparatively low. Summerlee, No. 3, and Calder, No. 1, 
have declined 6d. each. The following are the quotations :— 
G.m.b., f.o.b. at Glasgow, No. 1, 52s. 6d.; No. 3, 51s.; Gartsherrie, 
No. 1, 60s.; No. 3, 54s. ; Coltness, No. 1, 65s. 6d.; No. 3, 56s.; 
Summerlee, No. 1, 59s.; No. 3, 52s. 6d.; Langloan, No. 1, 62s. 6d.; 
No. 3, 54s.; Carnbroe, No. 1, 55s.; No. 3, 52s. 6d.; Monkland, 
No. 1, 52s. 6d.; No. 3, 51s.; Clyde, No. 1, 58s. 6d.; No. 3, 
52s. 6d.; Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 52s.; 
Calder, at Port Dundas, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Glen- 
zarnock, at Ardrossan, No. 1, 588. 6d.; No. 3, 54s.; Eglinton, 
Ko. 1, 53s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 53s. 6d.; 
No. 3, 51s. 6d.; Carron, at Grangemouth, No. 1, 65s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 55s.; Kinneil, at 
Bo'ness, No. 1, 54s. 6d.; No. 3, 51s. 6d. Last week’s exports of 
pigs amounted to 5722 tons, and the imports from Cleveland to 
5290, as compared with 5839 and 4575 respectively in the corre- 
sponding week of last year. 

In some of the malleable works there is rather more work 
coming to hand, while others are yet very moderately supplied 
with orders. Prices of all sorts are low, and there are some hopes 
that the quotations are now such as are bound to attract more 
business. The shipments of manufactured iron last week em- 
braced £11,500 worth of castings, — — and tubes, 
the larger proportion of which were J eee to Rio de Janeiro, 
£4500 machinery, £1200 malleable and wrought iron, £1000 bolt 
and nut rods, £2460 sewing machines, and £700 miscellaneous 
articles. 

Reductions of wages are still being made in connection with 
the iron trade. At the Motherwell Ironworks, belonging to the 
Glasgow Iron Company, the wages of enginemen have been 
reduced 2s., and those of steam hammer men, 1s. per week, and 
Mr. Colville has given notice to his employés at the Dalziel Iron- 
works, that their pay will be curtailed to the extent of about 10 
percent. Simultaneously with these reductions the men have 
consented to work fifty-seven in place of fifty-four hours a week. 
It may here be stated that at the whole of the Caledonian Rail- 
way Company’s works the men have been placed upon short 
time, and now work only five days per week. 

In the West the coal trade continues very quiet, with few 
inquiries for the spring shipping trade. Prices arelow. House- 
holds sell f.0.b. in the Clipe, and delivered to dealers, at from 
7s. to 9s. per ton; splint, 7s. 6d. to 8s. 3d.; main, 6s. 6d. to 7s, 3d.; 
and smithy, 13s. oth the home and export branches are exceed- 
ingly slack in the eastern mining counties. : 

e miners are now all working at the reduced wages in the 
West, and in many places they cannot obtain a full week’s work, 








so that the proposals of their leaders for limiting the hours to 
eight per day have come too late. In Fife and Clackmannan the 
men are in many instances not able to get more than half-time, 
their wages, on an average, not exceeding 2s. 6d. a day, and trade 
is so bad that a further reduction is even apprehended. Of course, 
there is at present no hope of the employers being induced to fix 
a minimum rate for a sliding scale that would be acceptable to 
the miners, and this question may therefore be regarded as 
indefinitely postponed. 

New iron and tin works, which have for some time been in 
course of erection at Motherwell for Messrs, Campbell and Sum. 
merhill, are now completed, and operations have been commenced. 
The works are to be confined to the manufacture of tin and 
sheet iron, and they embrace fourteen puddling and other fur- 
naces. 

Trade generally is dull at present in all the centres of labour 
throughout Scotland, and large numbers of working men are out 
of employment. Wages are everywhere being reduced. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I REFERRED in my last to the Government orders which were 
moving about Cardiff inspiring extra zeal and causing a good 
deal more hopefulness in the coal trade. I am now in a position 
to state that orders to the extent of nearly 100,000 tons have 
been secured. The Cardiff shippers have placed large quantities 
of coals at their depdts, and are in a good. position to supply with 
promptitude. A local paper records the fact that in reply to a 
yy ordering 10,000 tons, the firm wired back, ‘‘ One cargo 
at Mal’. to your order, another on voyage thither, a third cargo 
will be shipped to-day, and the whole within a week.” 

Throughout the district there has been a steady advance in the 
) of coal sent down from Merthyr and Dowlais, from 

berdare and the Rhondda Valley. The sale continues to be 
chiefly of the best kinds, inferior coals being little in demand, 
and for small there is little or no inquiry. An important colliery 
in the Rhondda Valley continues closed. This is the Bute, and the 
cause of stoppage is a difference with the shipping firm—Messrs. 
Cory and Co.—who hitherto have taken all the coal. The colliery 
is at some disadvantage as regards railway rates, being at the 
top of the Valley ; but, on the other hand, the coal is exempt 
from royalty. iced Bute is now sinking another pit, and when 
the two are in working order, it is likely that an agent will be 
appointed at Cardiff. 

‘he Coalowners’ Association have published a statement 
regarding the 5 per cent. reduction which has been enforced 
throughout the district, and at the same time have promised that 
when the standard coals have advanced—No. 1 to 12s., No. 2 
Mynyddyslwn to 11s., and No, 3 to 11s.—they will increase the 
wages 5 per cent. Prospects, unfértunately, are not hopeful 
regarding this. I have heard of good coals sold at pit for less 
than 5s. per ton, but it was in the case of a colliery where the 
whole of the coal, or nearly, was taken by one large firm. Still 
the rates this week at port (Cardiff) were only as follows :—Best 
double-screened Rhondda, 10s. 3d.; colliery screened, 9s. 3d.; 
Little Rochs, 8s. 9d.; Lian, 8s. 9d. 

There is not much animation even in the steel trade, while iron 
seems going out more than ever. A systematic reduction is 
talked of at Tredegar. 

The Newnham Bridge is in all probability a successful venture, 
and contracts will soon be out. 

In the Forest of Dean, trade continues slack in house coal, and 

wrices realised extend from 9%. 6d. medium to 10s. best block. 
Nuts are sold at 6s. 6d. 

Mr. Crawshay’s furnaces are tolerably active in the make of 
pig. Notice has been given to the tin-plate workmen at Lydbrook 
of a reduction, and this has been done also at Lydney. Nearly 
7000 tons of iron ore came into Newport this week from Spain. 
France continues sending freely supplies of pit wood ; but French 
~ wood is not held in high favour, in some places rotting in a 
ew months. A leading colliery manager states that if good 
larch sells at 26s. and Memel at 20s., the larch is the cheaper. 

The strike at Abertillery has been ended satifactorily. 

A deputation of unionists are, I hear, on their way to hold 
meetings throughout Wales. 

I regret to state that Mr. Robert Crawshay is dangerously ill at 
the Great Western Station, Paddington. 
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Sournh Kensineton Museum.—. Visitors during the week 
ending Feb. 16th, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 11,561; mercantile 
marine, building materials, and other collections, 1277. 
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and other collections, 68. Total, 14,728. Average of corre- 
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Turoat Inriration.—The throat and wie are especially 
liable to inflammation, causing soreness and dryness, tic’ 
and irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, becomes 
actively healing. Sold only in 6d. and.1s. boxes (by post for 14 
stamps), labelled ‘‘ JAmes Epps and Co., Homcepathic Chemists, 
48, ‘Threadneedle-street, and 170, Piccadilly.” —[ADv1. 
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THE EVAPORATIVE POWER OF LOCOMOTIVE 
BOILERS. 


Tr appears that it is impossible to get certain 
technical questions discussed at meetings of engi- 
neers. The evaporative power of locomotive boilers 
is one of these questions. On the 12th ult. Mr, 
Longridge read a paper before the Institution of 
Civil Engineers on the subject, which fairly bristled 
with startling statements. On the succeeding Tuesday 
evening there was a large attendance to hear what was to 
be said on the matter ; and it is not too much to say that 
every one who came hoping to learn something that would 
be useful and instructive concerning locomotive engines, 
went away ae yointed. The work of talking fell almost 
altogether on Ir Bramwell, This gentleman always 
speaks well, but he does not always speak to the point, 
and in this case he said little or nothing about locomo- 
tives, confining his observations almost entirely to a con- 
sideration of the performance of portable engines at the 
Cardiff trials of the Royal Agricultural Society. No 
doubt much that he had to tell his hearers was interest- 
ing ; but he failed to perceive that there was hardly a 
trace of rary between the performance of racin 
portable engine boilers supplied with feed-water heated 
to 280 deg., and running against a constant load with a 
moderate draught, and a locomotive operating against a 
continually varying resistance, supplied irregularly with 
feed-water at a low temperature, while the Sueakt and 
consequently the rate of combustion in its furnace, seldom 
remain constant for five minutes together. Mr. Bramwell 
was especially unhappy when he drew a comparison 
between portable engines giving a duty of 73 millions and 
Cornish engines which, according to Lean’s last report, 
only averaged 43 millions. It is improper to compare an 
engine in the best possible order, and supplied with the 
best Welsh coal, with engines in anything Bat good order, 
fired with common slack, if from the comparison the 
deduction is drawn that the Cornish engine is the repre- 
sentative of a system inferior to that of the portable 
engine. To make the po, weg fair, as good a Cornish 
engine as possible should be selected, and such engines 
have done 118 millions, and 90 millions.is by no means 
exceptional. The other speakers followed Mr. Bram- 
well’s example pretty close y, and said as little as possible 
concerning locomotives. There were many locomotive 
superintendents present, but they kept silence. 

f Mr. Longridge’s paper contained nothing but obvious 
truisms we could oui understand that the discus- 
sion must be unsatisfactory. But this was not the case. 
The author's general conclusions may be summed up as 
follows :—No fixed rule can be established as the best 
for the relative proportions of the fire-grate, fire-box, and 
tube surface. The length of a tube has nothing to do 
with its economic effect. The diameter of a tube is a 
matter of indifference. Economy of fuel does not depend 
on the rate of firing, while a large increase in heating 
surface hardly affects the economy of fuel. We venture 
to think that there is enough matter in such statements 
as these to supply food for a very prolonged and inter- 
esting discussion, but Mr. Longridge’s hearers as a body 
thought differently. All his statements, with a very 
few exceptions, are based on the performance of engines 
now nearly or quite out of date, and nothing or next to 
nothing was said about modern locomotives. For the 
moment, however, we may be content to let this pass, 
and examine what a few of Mr. Longridge’s conclusions 
lead to*if they are pushed up to their legitimate limits. 
Broadly stated, Mr. Longridge’s idea is that so long as we 
provide heating surface enough, it matters nothing what 
that surface is. Thus, when he says that the length of a 
tube does not affect its efficiency, he means that if our 
tubes are short we must have more of them in order to 
keep the surface right. Let us see if this proposition is 
sound. One locomotive shall have 125 tubes 10ft. 
long and 2in. in diameter inside; another shall have 
250 tubes 5ft. long, and of the same diameter. The 
heating surface is the same in both cases — 654ft. in 
round numbers. Now the tubes must absorb heat 
from the gases, and cool them down; but the cooling 
effect will be in proportion to the time which the gas is 
in contact with the walls of the tubes. Other things 


being equal, a molecule of gas will be twice as long in 
contact with the walls of a 10ft. tube as it will be in 
contact with the walls of a 5ft. tube. Mr. Longridge’s 
argument is, that the calorimeter—or area of the tubes— 
being twice as great with the short as with the long tubes, 
the gas will move through them at only half the velocity, 
and that, in consequence, it will be as long in getting 
through the short as it would through the long tubes. 
We have here an aareciption, which has no basis in fact. 
The truth is, that a molecule of gas would pass through 
the 5ft. tube in much less time than that required to 
traverse a 10ft. tube, because the frictional resistance 
would be much less ; and if anyone will take the trouble 
to try the experiment, it will found that, with short 
tubes, the smoke-box temperature will always be higher 
than with long tubes, even though the boiler fitted with 
the latter has the smaller heating surface of the two. 
But we may go a step further than this, and point out 
that short tubes, and many of them, have been tried, and 
found deficient in economy. If we carried Mr. Lo 
ridge’s theory out fully, indeed, we might assume that if 
a locomotive boiler were made with some thousands of 
tubes, each only a few inches long, they would act just 
as well as the ordinary tube, whereas, if we are to judge 
from the results obtained with certain short-tubed 
boilers which have been patented from time to time, it is 
certain that nothing like reasonable economy could be 
had. If, however, we are to understand Mr. Longridge 
as asserting that a small difference in the length of atu 
does not alter its economical efficiency, we are at one 
with him. Thus, whether an engine has tubes 9ft. Gin. 
or 10ft. long, is practically a matter of no importance. 
But our readers may rest assured that, although it is 
impossible to lay down any hard and fast rule concerning 
the length and diameter of a tube, they will find that 
more satisfactory results will be had on the whole from 
a tube about 14in. diameter inside, and somewhere 
between 10ft. and 11ft. long, than they will get from any 
other dimensions. Small departures may be made from 
these, but they must be small. 

In dealing with fire-boxes, Mr. Longridge overlooked 
a point which has been noticed by most writers on the 
subject. He maintained that the dimensions of a fire- 
box were practically of no importance. That is to say, 
of two fire-boxes, one twice as large as the other, with 
the same tube surface and grate, one box would be as 
good as the other. But in practice, as has been often 
ointed out, it is found that too large a fire-box is 
directly opposed to economy. The heated gases escape 
to the tubes without coming properly in contact with the 
sides of the box, and these last again are too far removed 


Too large a box operates prejudicially, because it throws 
too much work on the tubes. There is no fixed rule, we 
rs, proportioning a fire-box to a set of tubes, but 
there has grown up an unwritten law on the subject, and 
it will be found in practice that the proportion which 
the area of heating surface in the fire-box bears to that 
of the tubes lies somewhere between one-tenth and one- 
eleventh ; and Mr. Longridge to the contrary notwith- 
standing, we can assure our readers that any wide 
departure from this proportion will be attended by dis- 
ag Me gp 

t is somewhat remarkable that hardly any objection 
was made to Mr. Longridge’s statements by those most 
qualified by experience to speak on the subject ; and a 
stranger might easily assume that all that Mr. Longridge 
asserted was accepted as perfectly sound and good by 
his hearers. We cannot pretend to follow all his argu- 
ments servatim ; our purpose is served by pointing out 
that locomotive superintendents do follow certain rules 
in their practice, and that these rules are found by expe- 
rience to give better proportions than any others that can 
be adopted. Mr. Longridge’s paper, and the discussion 
which followed it, do not constitute a contribution to 
ae literature of the locomotive engine possessing much 
value. 

The evaporative efficiency of locomotive boilers is an 
extremely important subject, and one which has hardly 
yet attracted quite as much attention as it deserves. 

conomy of water is often quite as important as economy 
of fuel on long-run trains; but it is Impossible to save 
water if much of it goes through the cylinders as fast as it is 
pumped into the boiler. Priming in locomotive engines 
generally results from an attempt tosavefuel by cramming 
the barrel of the boiler as full of tubes as possible; and in 
this way the object sought to be attained is entirely lost. 
Something depends here on the arrangement of the tubes 
to secure good circulation, and on this point inquiry is 
necessary. Again, a very vexed question at the present 
moment concerns the relative economy of feed-pumps and 
injectors, the water being heated for the formerby a portion 
of the waste steam, either by blowing it directly into the 
tender or by passing it through a species of surface con- 
denser—as practised by Mr. Stroudley on the London 
and Brighton line—or by making the feed-water circulate 
through a pipe inclosed in another and larger tube, waste 
steam circulating between the two on Beattie’s system. 
Here was a point well worth discussion ; but nothing was 
said on the subject by those who dealt with Mr. Long- 
ridge’s paper. In order to supply the deficiency we give 
the following tables. Table 1 supplies articulars of a 
trial very carefully made by Mr. Stroudley with one of 





from the source of heat to pick up that which is radiated. 


his engines. 


TABLE I.—Trip First, July 7th, 1875—London Bridge to Brighton, 6.5 p.m., Fuel being Welsh Coal. 





Ibs. of water | Ibs. of water | 








Po ¥ Heating Heating 
Averaca | _ duel evaporated | evaporated | Ibs. of | Fire-grate | mevstge Tubes. Total 
Avereme | lbs. per perfoot | perfoot | water per| area. — eee ong Diameter, | heating 
moan eee of grate of heating | Ib. of coal.| Sq. feet. Sq. feet 5 foot jin. surface. 
wistaine surface. | Sq. feet. Sq. feet. 
156 | 232 12°30 193 | 1008 | 19 1100 110 206 1210 
| 
Trip Second—London Bridge to Brighton, 5 p.m., Fuel being Welsh Coal. 
10°05 | 19°96 | 11°09 173 | 10°50 | | 


The facts contained in this bear directly on all that we 
have just said. We see that this engine has lin. tubes, 
that their surface is 1100ft. and that of the fire-box is 
110ft., or exactly 10ft. of tube to 1ft. of fire-box, and 
58ft. nearly of tube to one of grate. The economic efii- 
ciency of a boiler thus proportioned is admirable, as much 
as 10°5 lb. of water bemg evaporated per pound of Welsh 
coal. We have here a complete synopsis of the per- 
formance of a boiler properly-proportioned and worked. 

The second table shows the results of an elaborate 
experiment conducted by Mr. D. Drummond, locomotive 
superintendent of the North British Railway, to deter- 
mine the relative economic efficiency of pump and feed- 
water heater on the one hand, and the injector on the 
other. The following trials were made with similar 
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engines running similar trains between Glasgow and 
Carlisle vid Edinburgh and Waverley route. The 
number of stoppages includes those made for signals, 
water, or any other cause. The time standing includes, 
on the average, about one hour per trip, waiting for line 
clear. The coal used was fairly good, West Limerigg, 
Acomb, and Canobie. The weather was very variable 
snow, rain, strong side winds, and fine weather alter- 
nating ; 305 and 292 had each about a fair share. It 
will be observed that the superior economy of 281 is 
partly gained at the expense of a lower speed, while 
apparently the coal or firing was better. The maximum 
| weight of a train of forty-five wagons and van was 
350 tons. The average weight of the loaded trucks in a 
train varies from 6 to 8 tons, 7 tons being an average. 


19 1100 110 206 1210 
_ —— - —— — — ! —_—— _ — 


TaBLe 11.—ngine Trials, North British Railway, Pump v. Injector, November and December, 1876, and January and February, 1877. 
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It will be seen from this that in practice no difference | that a few statements of the result of experience, like the | stoking, and the laws of combustion; subjects which, 


was found to exist worth naming, and as a result we 
re add that Mr. Drummond is now using the injector 
e 


| foregoing are, for the purposes of railway men, infinitely 
more ou ack than anything that can be said concernin 


however im 


how rtant in their own place, were not quite 
in it when t 


0 
he performance of locomotive engine boilers 


exclusionof pumps. Wemay be pardonedif we assert | portable engine boilers, powdered fuel, mechanical was assumed to be under consideration. 
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ON THE ECONOMICAL EFFICIENCY OF AN 
ENGINE AND BOILERS AT MESSRS. CRAIGS’ 
PAPER MILLS, DALKEITH. 

By JaMEs BRowNLEEz. 
(Concluded from page 126.) 

(52) Let us now suppose 1 lb. weight of 59 lb. pressure 
steam, the volume being 7°122 cubic feet as entered in line 
32, to be admitted into a cylinder neutral to heat and with- 
out clearance space; the gross action of this steam 
upon the piston during admission, including back pres- 
sure and all other resistances, would be equivalent to 
PV = 144 x 59 x 7°122 = 60,509 foot pounds as entered 
in col. 1 line 71. Then in expanding this 7°122 cubic 
feet of steam to a volume of 29°428 cubic feet—that is 
4°132 times—as entered in line 70—the pressure would 
fall from 59 to 11°84 lb., and the temperature would not 
only fall from 291°6 deg. to 201 deg. Fah. but nearly 9 per 

‘ cent.—or *0894 lb. as entered in line 69—would liquefy 

while expanding. ‘The gross action while expanding 

when the piston would travel through 29.428 — 7°122= 
22°306 cubic feet of space, and the pressure would fall from 

59 to 11°84 Ib., is, including all resistance, equivalent to 

81,473 foot pounds. The gross action during admission 

and expansion together is therefore 60,509 + 81,473 = 

141,982 fvot-pounds, which corresponds to a gross 

mean pressure of 141,982-- 29°428 = 4824°7 Ib. per square 

foot, or 33°5 Ib. per square inch. There is now supposed 
to be within the cylinder 29°428 cubic feet of steam in 
the state of vapour at a pressure of 11°84 lb., which 
weighs ‘9106 lb. (as tena in line 68), and ‘0894 Ib. of 
water (as entered in line 69). On opening the exhaust 
valve this steam does not all leave the cylinder, but in 
this instance the pressure is supposed to fall from 11°84 lb. 
to 41b., and the cylinder then contains 29°428 cubic feet 
of steam at this pressure of 4]b., which must be expelled 
by the return of the piston, and which consumes work 
equivalent to 4 x 144 » 29-428 = 16,950 foot-pounds. 

The mean effective pressure is thereby reduced from 

33°5 lb..to 29°5 Ib., and the maximum useful effect or 

work per pound of steam under the above conditions 
is 141,912 — 16,950 = 125,032 foot-pounds, as entered in 

col. 1, line 73. 





(53) But when the clearance is one-fifteenth of piston | 144 — 159 times tl salbeea queued 20 
displacement, as in this engine, the loss of work incurred | ee ee eee 

eS a a * R >y | 9 2, T0513 i 
by that space if entirely vacuous would be eri * PV, | work realised is Pe iq = 1189 times the pressure as in 

. OD, 
. . *729 ° . ’ - 
equal in this case to +152_ 60,509 == 15,626 foot-| line 34. In the fourth experiment the work could 
) 250 


) 
ponnds per pound of steam. The clearance space, how- 
ever, is never entirely vacuous, and before steam is 
admitted from the beiler it is here supposed in those 
experiments to be filled with vapour at a pressure of 
4lb., by which the loss from clearance space is reduced 
to about = X 15,626=14,566 foot-pounds, as entered 
Je 
in line 74. 

(54) Hence the useful effect or work per pound of 
steam with an initial pressure of 59 lb.—temperature, 
291°6 deg.—expanded to a terminal pressure of 11°84 lb., 
back pressure of 4]b., clearance one-fifteenth of piston 
displacement, with no compression by piston of vapour 
into clearance space, and unsupplied with heat from any 
external source while expanding, cannot possibly exceed 
125,032 — 14,566 = 110,466 foot-pounds, as entered in 
line 75, and which correspond to a consumption of 
33,000 + 110,466 = °2987 Ib. of steam per minute, or 
17°92 lb. per indicated horse-power per hour. The actual 
quantity of steam supplied to the engine is in this expe- 
riment supposed: to have been ‘377 lb. per minute per 
indicated horse-power, or 22°62 Ib. per hour. The work 
realised from each pound of steam has therefore in this 
experiment been within 21 per cent. of all that it was pos- 
sible to obtain under the conditions in which that steam 
was used, and the engine efficiency as thus considered 
corresponds to.the figures 17°92 + 22°62= 79, as entered 
in line 76. The figures 78,759, col. 1, line 29, were entered | 
on the assumption of 419 lb. of steam per indicated 
horse-power being supplied to the engine, but in allowing 
10 per cent. of this steam to have escaped from the boiler, 
those figures should have been 33,000 + 377 = 87,530 
foot-pounds, and comparing this with the maximum as | 





| ceeded with steam of higher pressure and greater expan- 


| the table. 


90,2 
| not exceed 


computed and entered in line 75, we have also 87,530 + 


110,466= 79, as entered in line 76. In dividing the | 
work realised from each pound in the other four experi- 
ments—as entered in line 29—by the maximum work due 
to the same steam under the conditions in which that 
steam was used—as entered in line 75—we have in the | 
second experiment W, + W = 85,397 + 105,340= 81. In | 
the third and fourth experiments, without, steam in the | 
jacket, *783 and 759, and in the fifth, with steam again 
in jacket, “80, all as entered in line 76. 

(55) As the ratio of expansion was least in the last 
experiment, the work realieed should have approached 
nearer to the work dué to that expansion than in any of 
the other experiments, whereas it here appears—line 76 
—to be rather less than in the second experiment ; but 
on referring to line 17, col. 5, it will be observed that 


there is no less than 55°66 units of heat per minute per | 


indicated horse-power unaccounted for, which corresponds 
to a loss of nearly 11 per cent. of the whole steam 
generated—or °109, as entered in line 21. It may, there- 
fore, be inferred that the power of the engine and heat 
rejected has in this experiment been under-estimated, or 
the water supplied to the boiler overstated to the extent 
of not less than 5 per cent., and in making this allowance 
for error, the supply of steam to the engine would be 
only °438 lb. per minute per indicated horse-power, in 
place of *461—as in line 12—whereby the work realised 
would be 33,000 + "438 = 75,340 foot-pounds per pound 
of steam, in place of 71,583, as entered in line 29, and 
which would correspond to the fraction Ww = 75,340 + 
89,076 = °84, in place of ‘80, as entered in line 76. 

(56) The loss of heat and work occasioned chiefly by 


appears in this (the fifth) experiment (with steam in 
jacket) to have been about 16 per cent., whereas in the 
third experiment, without steam in jacket, it is nearly 
22 per cent., and in the fourth also, without steam in 
jacket, the loss is fully more than 24 per cent. In the 
first and second experiment, with a much greater ratio of 
expansion, but with steam in jacket, the losses are only 
21 and 19 per cent. (as indicated by the figures in line 
76 and 77). All of those losses it must, however, be 
observed, include not only the heat dispersed by the 
steam while travelling from the boiler to the engine, but 
also loss by priming, if any. In the three last experi- 
ments the grades of expansion are nearly alike, and in 
comparing the fifth experiment with the third and fourth 
the ae from liquefaction of steam is apparently dimi- 
nished by the steam casing to the extent of about 6 or 8 
per cent., but if a trial had been made with the same 
ratio of expansion as in the first and second experiments, 
without steam in the jacket, the loss from liquefaction of 
steam in the cylinder would likely have been consider- 
ably more than in the third and fourth experiments, and 
the saving effected by the steam-jacket would thereby 
have been rendered more conspicuous. 

(57) In any engine with the same proportion of clear 
ance space (without compression of vapour into that 
space) and working with steam of the same initial and 
terminal pressures (and constant back pressure of 4 Ib.) 
all as in those experiments, the work in foot-pounds per 
cubic foot of steam could not in the first experiment 
exceed ty — ue = 1825 times the pressure in lb. 

85,397 __ 
60,509 
1°446 times the pressure, and which is not often much ex- 


per square foot, whereas the work realised is 


sion by any engine, either single or compound. In the 
1 105,340 __ 
60,448 
1742 times the pressure, whereas the work realised is 
85,397 
60,448 


second experiment the work could not exceec 


= 1412 times the pressure, as entered in line 34 of 


In the third experiment the work could not 


~ = 1526 times the pressure, whereas 
59,120 
° ° 68,46 nM + ae 
the work realised is only = = = 1°158, as in line 34. In 
VIALS 


== 1°S 


89,076 
59,267 

times the pressure, whereas by assuming an error of 
5 per cent. to have been made in the measurement of 
water supplied to the boiler for reasons given, the work 


the fifth experiment, the work could not exceed 


i vs TEGO ae , i ; 

realised is aa = 1°27, in place of 1°207, entered in 
09,20 4 

line 34. 


(58) Furthermore, in assuming the feed-water to have 
been supplied to the boiler at a uniform temperature of 
100 Fah., and also supposing each pound of coal con- 
sumed to have supplied to that water 10,000 units of 
heat, the work per unit of heat supplied in the first 

: 0466 
experiment could not exceed F ee 
which corresponds to the conversion into work of the 

. 100°2 : . 
fraction — = ‘13 nearly—or, say, 13 per cent. of the 


= 100°2 foot-pounds, 


iia 
heat supplied to the boiler, and which also corresponds 
to the consumption of 1,980,000 + 10,000 x 100°2 = 
1:976lb. of coal per hour per indicated horse-power ; 
whereas the work realised on the above assumption is 
37,530 : . 
= 79°4 foot-pounds per unit of heat, which corre- 
sponds to the conversion into work of the fraction 
794 _ 
772 : . 
supplied to the boiler, and which also corresponds to the 
consumption of 198 ~ 79°4 = 2°48 lb. of coal per hour 
per indicated horse-power. In the second experiment 


d — = 95°6 foot- 


“1028, or, say, fully 10} per cent. of the heat 


the work could not have exceede 


pounds per unit of heat, which corresponds to 198 + 
95°6 = 2°07 1b. of coal per hour per indicated horse- 
85,397 

1102 
pounds per unit of heat, which corresponds to the con- 
sumption of 198 + 77°5 = 2°55 lb. of coal per hour per 
indicated horse-power. 
(59) On recurring to line 28 of the table it will be 
observed that the quantity of coal actually consumed in 
this experiment is only 2°16 lb. per hour per indicated 
horse-power. This, however, arises from the remarkably 
high efficiency of the Sinclair boiler and water heater, 
by which each pound of Welsh coal consumed yielded in 
this instance to the water heater and boiler no less than 
12,000 units of heat. According to Mr. Fletcher’s figures 
1070 of those units were supplied to the water heater 
and 10,930 units to the boiler. This extraordinary result, 
it may be remarked, cannot be attributed to priming, 
since on referring to line 17 of the table it will be noticed 
that the quantity of heat—31°15 units—unaccounted for 
in this experiment is, with the exception of the third, 
less than in any of the other experiments. 
(60) In the third experiment the work could not 
figures in line 75 _ 90,144 — 99.96 foot-pounds per 
figures in line 72 =-:1095'8 
unit of heat, which corresponds to 198 + 82°26 = 2°4 ib. 
of coal per hour per indicated horse-power ; whereas the 
work realised is figures in line 29 = 70,5138 = 64°35 foot- 
figures in line 72 — 1095°8 


= 77°5 foot- 





power, whereas the work realised is 


exceed 


consumption of 198 + 64°35 = 3°07 1b. of coal per hour 

per indicated horse-power. In the fourth experiment 
90,25 : 

the work could not exceed vonae == 8243 foot-pounds 


per unit of heat, whereas the work realised is 


ae 62°53 foot-pounds, which corresponds to the 
consumption of 198 + 62°53 = 3°16 lb. of coal per hour 
per indicated horse-power. In the fifth experiment— 
with initial, terminal, and back pressure of 41°5 Ib., 
14'141b., and 41b. and clearance 1-15th of stroke— 
1 §8,07 o— 81°31 foot-pounds 
1095°5 
per unit of heat ; whereas—in assuming the quantity of 
water supplied to the boiler to have been 5 per cent. less 
than as stated by Mr. Fletcher—the work realised is 
a = 68°77 foot-pounds per unit of heat supplied to 
the boiler, and which corresponds to the conswuption of 
198 + 68°77 =2'°88lb. of coal per hour per indicated 
horse-power, always assuming the boiler to be supplied 
with water at 100 deg. Fah., and each pound of coal to 
yield to that water 10,000 units of heat. 
(61) Although the steam jacket has operated to some 
advantage in the first, second, and fifth experiments in 
which it was used, it is obvious that the quantity of heat 
transmitted through the metal by the steaim in the casing 
to the interior of the cylinder has been far from sufficient 
to prevent liquefaction of the expanding steam within. 
Some moisture is, however, always necessary, as it is 
scarcely possible to prevent the metal of the piston and 
cylinder from cutting each other when working dry. 
(62) When the ratio of expansion is doubled, the loss 
of work per pound of steam incurred—without compres- 
sion—by clearance space and back pressure is also nearly 
doubled ; and the clearance or port space is not only 
large in this engine, but while the exhaust port appears 
to be rather late in opening, it is evidently very much too 
latein closing. Therefore, although it has been stated that 
the steam efficiency does not in ordinary practice often 
exceed that realised in the first experiment, it will be 
noticed that the loss of work occasioned by back pres- 
sure, as estimated in paragraph 52, is 16,950 foot-pounds 
per pound of steam, and the oe from clearance space as 
entered in line 74 of the table is 14,566 Sententdas both 
of which losses are rather excessive, and might obviously 
be very much diminished. 
(63) The work realised in this—the best--experiment 
(79°4 foot-pounds per unit of heat) is not more, but rather 
less than should be easily obtained with steam admitted 
ata pressure of 251b.—about 10 lb. above atmospheric 
pressure—if expanded down to 5 |b., provided the back 
pressure did not exceed 2 1b. per square inch, 

(64) The quantity of steam which liquefies on enterin, 
the cylinder, and by which the work is so greatly er ore 
generally increases rapidly with the ratio of expansion ; 
but little is yet known with regard to the extent of this 
detrimental action. If the measurement of the heat dis- 
charged from the condenser, together with that due to 
the work obtained, had agreed more uniformly with the 
quantity of heat required to convert into steam the water 
as measured and supplied to the boiler, those experiments 
would have been much more instructive and satisfactory. 
Mr. Fletcher has, however, truly stated “that the cir- 
cumstances under which those trials were conducted were 
by no means favourable to so delicate an operation.” Yet 
notwithstanding those conflicting measurements ‘and in- 
accuracies, which under any circumstances it is difficult 
altogether to avoid, we do not know that a more perfect, 
extended, and interesting series of experiments of the 
same character have ever before been published. 

Glasgow, Feb., 1878. J.B 


the work could not exceec 


THE PARIS EXHIBITION. 
No. XI. 

Tue horticultural section assumes grand dimensions. 
The show of trees, shrubs, and flowers in the grounds on 
both sides of the Seine will be immense, and all is pre- 
vared so far as the season will pérmit. A series of large 
buildings have been erected in the two angles of the 
grounds between the amp de Mars and the quay, 
having a total area of upwards of two thousand square 
metres. These will be appropriated to the exhibition of 
machinery, apparatus, and matériel connected with hor- 
ticulture, and also to various temporary exhibitions of 
fruit, flowers, and vegetables to be held during the spring 
and summer. Here are also prepared the foundations for 
twenty-four glass houses to be contributed by exhibitors, 
and these cover a total area of upwards of 3700 square 
metres. The exhibitors of machinery, tools, &c., nwm- 
ber 230, and have nearly 5000 square metres allotted 
to them in all; the exhibitors of trees and plants 
are 298 in number, but this may be largely increased, 
as the lists in these classes are open till the Ist 
of March. The demands of the nursery-men were 
greatly in excess of the space at command, and the 
exhibitors of machinery, tools, &c., asked for more than 
double the space they obtained. It must be remembered 
that the above relates to France only ; each contributory 
country will, or may, have its own garden in the grounds 
of the Champ de Mars, and some of these are laid out; 
besides these there will be attractive special exhibi- 
tions of the Prince of Monaco, of the Belgian Horticul- 
tural Society, under M. Linden’s charge, in the grand 
vestibule of the Champ de Mars building, of the Paris 
gardeners in the enclosed space within the same building, 
of the Dutch tulip growers and of the Japanese. call 

The retrospective portion of the exhibition, or, as it 1s 
called, the historical exhibition of ancient art, promises 
to be particularly attractive. That of the exhibi- 
tion of 1867 was very remarkable, but this will 
be larger and more general in character. 

In 1867 the contributors were entirely French; on the 
present occasion they will include productions of all 








steam liquefying while entering the cylinder therefore 





pounds per unit of heat, and which corresponds to the 
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official report, represent almost everything that is to 
be found in the industrial galleries on the other side of 
the river, only the contents of the former will illustrate | 
the past, and that of the latter the present day. The | 
general character of the collection is largely increased by | 
the contributions of foreign Governments and private | 
persons. The galleries of the Trocadéro exceed in area | 
those of 1867 by about 2000 square metres, so that space | 
is obtained not only for numberless examples of porcelain 
and earthenware, gold and silversmiths’ work, jewellery 
and enamels, some specimens of architectural sculpture, 
certain collective exhibits of middle age, of renaissance, and 
of even later furniture, the arms, carpets, and tissues of the 
East, drawings by ancient masters, and instruments of 
music. And in addition tothe productions of theartsand in- 
dustries of ancient Egypt from the earliest times, of Western 
Asia, of the far East, of Greece and of Italy, will be 
seen collections of scientific instruments, of documents 
of illustrious inventors, paleographical manuscripts and 
inscriptions, and even those rude arms and _ utensils 
which, with regard to material, form, and employment, 
form a connection between all the countries on the 
globe in their pre-historie periods. The series of gal- 
leries prepared for this collection are entirely worthy of 
it ; they are decorated with much taste, and admirably 
disposed and lighted, while the picturesqueness of the 
situation, the charming gardens, and the distant view 
from the colonnades, will be additional attractions. 
The arrangement of the whole on a well-considered plan, 
in elegant cases, as described in a former article, will 
also tend greatly to the good classification and the clear 
comprehension of the whole, aed yield, probably, im- 
portant results to the records of the “history of labour.” 

The ethnographical collection algo promises well, and 
the space occupied by it is estimated at about 250 square 
metres of glazed cases, and at least 600 metres of wall 
space—and this for the French portion only. In addition, 
the Russian commission has asked for 280 square metres 
of surface, for a complete exposition of the past and 
present of the Muscovite populations. Spain, Sweden, 
and Belgium have established special commissions for 
this section, and many eminent collectors of England, 
Canada, Italy, Portugal, and other countries, have pro- 
mised to contribute. 

The total area in the Champ de Mars building, on the 
foreign side, is 86,328 square metres, of which 21,839 are 
absorbed by passages, leaving the net total of 64,488 
metres for exhibition purposes. This last total is divided 
as follows :— Great Britain, 17,612 metres; Belgium, 
7283 metres; Austria and Hungary, 6833 metres; Russia, 
4547 metres; Italy, 3975 metres; United States, 3719 
metres; Switzerland, 3404 metres; Spain, 2857 metres; 
Sweden and Norway, 2832 metres ; ftoland, 2620 metres ; 
Central and South America, 1796 metres ; China and 
Japan, each 1714 metres; Portugal, 1146 metres; the 
rest being divided between Denmark, Greece, and four 
smaller States. England’s share amounts to more than 
a fourth of the whole. 

Like the Eastern question, the Exhibition has fairly 
entered on its last phase; the lines are being drawn 
around it, barricades thrown up to exclude the outer 
world, and hundreds of men are preparing the paths in 
park and garden for the millions of expected guests ; as 
a journalist said yesterday, all the world is making itself 
tine for the Exhibition ; even the gaufre man in the 
Tuileries gardens is pulling down his old shop and 
setting up a new one—all beautiful pierced woodwork. 

Another piece of woodwork of considerable extent— 
which is necessary, rather than beautiful—has just been 
commenced, namely, the palisading around the Champ de 
Mars, which has heretofore only been marked by a very 
slight wooden fence; and it gives a good idea of the vast- 
ness of everything connected with the Exhibition to state 
that this mere lath fence, at 11d. a metre, cost £320. The 
new palisading will not only enclose the Champ de Mars, but 
also the sides of the Trocadéro, and run on each side down 
to the river ; more than that, it will, we believe, enclose 
the agricultural field on the Quai d’Orsay, and the site 
appropriated on the esplanade of the Invalides for the 
shows of live cattle, horses, dogs, &c., where the 
carpenters are already at work. The space included 
within these limits is enormous ; a Paris journal gives the 
following figures : “ The entire space occupied is equal to 
190 acres, upwards of eight times that of the Great 
Exhibition of 1851, nearly half as large again as that of 
1867, and one-quarter greater than that of Philadelphia. 
The covered space is said to be four times that of the 
Crystal Palace, as originally built. The length of the 
new palisading will be ten kilometres, or six miles, and 
the cost between four and five thousand pounds, It is 
9ft. high, but is formed of common white wood slips, 
6in. wide, and set an inch apart.” We believe these 
figures to be fairly accurate. It should be mentioned 
that the annexed ground will be all brought into com- 
munication with the Champ de Mars, a foot badge being 
under construction to connect the latter with the Quai 
d@Orsay, which leads directly to the esplanade of the 
Invalides. On the quay four immense wooden structures, 
in pairs, are now building, which extend the whole of the 
length from the Champ de Mars to the bridge of Jena, 
and in the midst of these is rising a large and elegant 
chalet, which is for a restaurant. If the demands of the 
agricultural section, which are not all due yet, should 
require it, other buildings will be erected all along the 

uay to the Invalides, a Lestenice exceeding the length of 
the Champ de Mars itself. The additional ground taken 
in adds about 100,000 square metres to the space occupied, 
and of which 70,000 are covered with buildings. 

As our readers know, the bridge of Jena connects the 
Champ de Mars and the Trocadéro ; already this bridge 
is closed against vehicles, and it will shortly be against 
foot passengers also, as considerable alterations are to be 
made in it. At present the roadway is covered with iron 
pipes ; these are to be laid across the bridge, and to 


ring the necessary supply of water for the pu s of 
the Exh ibition from the Trocadéro, Lt should be men- 








tioned that besides the water raised from the Seine an 


immense basin has been constructed on the top of the 
hill in face of the main entrance to the Trocadéro build- 
ing, which will receive the overflow of the great reservoirs 
of Menilmontant and the Rue de Lauriston, which 
together receive the waters of two streams brought to 
Paris through conduits some years since. This basin is 


fitted with five sets of pipes of different sizes in order, MG 
supply jéts of various heights to make up what is call 

a gerbe eau of grand proportions ; the effect of a sheaf 
of jets of this kind rising from a simple casting of flags 


and bulttishes is admirable, calling for no sculpture, no 
expensive marble or granite basins, and seareely any 
artistic skill whatever. 

In order to supply the public with a, substitute for 
the bridge of Jena, a foot bridge is being built from 
Passy to Grenelle, where there is an island in the river. 
The piers in the wider branch of the stream are above 
water, and are proceeding in the other branch. These 
piers are composed each of a pair of, cast iron tubes 
about 40in. in diameter, and filled with concrete. The 
works in fixing these tubes work in a great iron 
chamber, which is about 20ft. or more below water, and 
in oe air varying from two to two and a-half 
atmospheres. They work about six hours a day, and 
great precautions are taken to prevent accidents. When 
they come out of the chamber in which they work they 
go into another in which the air is compressed to about 
half the above degree, in order that the, transition may 
not be too violent; but in spite of all this none but 
young and robust men can bear the work long. The 
platform of the bridge is being prepared, ge that as soon 
as the piles are complete the whole vil be 1 Pier 
being placed at once. 

On the Champ de Mars side the quay has been shut 
up, the public traffic going on through the cutting made 
for that purpose, and the foundations of the six large 
pavilions, in which are to be the collections of railway 
plant and material and civil engineering. Altogether 
the scene on the Champ de Mars is most lively. Goods 
are pouring in, and fittings growing rapidly, both on the 
French and foreign side, and the usual Babel of tongues, 
veculiar to such exhibitions, amuses the ear. The 

‘rench portion is being—unfortunately, as we think— 
cut up into rooms, which will ruin the perspective ; 
while the foreign commissions have agreed to make no 
walls to mark their boundaries, but only a glazed screen 
or railing, if anything. Several of the French compart- 
ments are being hung with paper representing ancient 
tapestry, and have a good effect ; others are fitted with 
red cloth, with borders and fringes. Over the various 
compartments awnings are being put up, and they will 
be carried throughout. 

One of our own colonies will make a remarkable show 
in the way of fittings—namely, Canada, which is, 
pabep already the most advanced section in the Exhi- 
bition. <A little time since 700 cases and packages 
arrived, which, besides a few goods, contained the wood- 
work of the show-cases ; and these have been pronounced 
by a French contemporary as one of the most remark- 
able features in the Exhibition. They are all formed of 
fine choice wood, with carved columns, architraves, 
cornices, brackets, &c., which have drawn all the French 
workmen and employés to look at them. These cases 
are brought complete, and are being got into place 
rapidly. They measure about 500 yards in total length. 

Vhile speaking of decoration, it should be mentioned 
that the grand vestibule, instead of being left with all its 
iron ribbed roof exposed, presents a very handsome 
appearance ; the spaces have been filled in with immense 
casts in plaster or cartonpierre, and the ceiling is painted. 
This is wise in a gallery which is to contain the very 
gems of the Exhibition and form the crush-room of 
Europe for half a year. It would be curious to know 
how many Bi eR tg jewellers, weavers, potters, tapes- 
try workers, and others, are at present busy on wares to 
grace this splendid vestibule. 

Sévres will as usual present one of the most interesting 
exhibits on the French side, and two objects will have a 
special finterest, namely, a vase and a cup, the former 
intended for a fine art and the latter for an agricultural 
prize. A competition, with two prizes of a thousand 
francs each, has been opened for these two pieces, and 
the first examination has taken place, and six competi- 
tors admitted for the final trial ; one of these is an 
artist engaged at Sévres, two are architects, two painters, 
and onea pupil at the National School of Decorative 
Art, formerly the Central School of Design; each of 
these competitors receives 125f. on the preliminary trial, 
apart from the prizes. A month is allowed for the work, 
and they will be exhibited publicly when the award is 
made at the Ecole des Beaux Arts. We may here men- 
tion that the engraved diploma to be delivered with the 
— medals hes been designed by M. Paul Baudry, who 
1as taken for his subject France, with Peace, and support- 
ing Labour. The Minister of Commerce and the two 
chiefs of the Exhibition Commission have been to see 
the work, which is declared extremely effective. 

Recurring to the subject of ceramic ware, it has been 
determined to procure as complete a collection as possible 
of the works of Bernard. Palissy and his two sons, who 
carried on the work after Bernard’s death, for the gallery 
of retrospective art. These productions, which played an 
important part in the sixteenth and the commencement 
of the seventeenth centuries in the decoration of the 
exterior of houses, as well as within, still have a great 
charm for the connoisseurs, on account of their absolute 
originality. A large number of pieces have been received, 
but more will be highly acceptable. 

A collection of French sculpture of the periods of the 
middle ages and the renaissance is spoken of, and the 
names of Michel Colomb, Francois Gentil, Léger, Richier, 
and de Saint Mihiel as deserving attention. 

Nearly all the foreign commissions are well on with 
their work, but none more so than our own ; and it was 
interesting to notice the engineers of England and one or 
two other nations as busy on the floors as if they were at 
South Kensington. The Russian and the American com- 





missioners have arrived or are expected immediately. 
The former has upwards of six hundred exhibitors. One 
heavy bit of work is now proceeding, namely, the get- 
ting of the ironwork of the central cupola of the grand 
vestibule into place. The chief mass to be raised in 
one piece to the height of about eighty feet is said to 
weigh thirty tous. 

; Tn the central garden the foreign fagadesare beginning to 
make a good show, The Spanish pavilion only requires 
decoration, and those,of “sag Holland, and Portugal 
are well advanced. ‘the Italian commission has sent over 
eighty-six cases, containing the sculpture work for her 
facade. It is said to be executed with great skill in the 
most beautiful marbles, 

Amongst recently announced contributions to the 
architecture of the vo either on the Champ de Mars 
or on the Trocadéro, are a Hungarian cottage, a Danish 
farm, the belfry of Lotivaine, a tower of the fortifica- 
tions of Hoort-Holland,a Parisian minaret, a Dalecarlien 
house, the tower of the house of Gustavus Vasa, a 
restoration of the house of Pericles, a Japanese or 
Chinese porcelain tower, a Moucharabi house, a Tyrolean 
Hétel de Ville, the facade of the palace of St. Mare, 
Venice, a Swiss chalet and pigeon house, Russian struc- 
ture, with gilt fire-bell tower, and an American house 
constructed to take to pieces. 

In the fine-art galleries the fittings and decorations 
are being Completed, the latter consisting principally of 
mouldings and branches of laurel. Between the two 
series of fine-art galleries—that is to say, the centre of 

inclosed ground—is, however, at the present moment 
pernaps the object of greatest interest to the majority. 

e municipal authorities of Paris have, intentionally 
or otherwise, managed a surprise for us. It was said 
that the pavilion in which the material of the various 
public works and establishments of the city, works of 
art, records, &c., are to be exhibited would be principally 
of iron, but not a whisper went forth as to the pecu- 
liar character of the design. It turns out that the 
pavilion will be an example of the finest pierced and 
engraved ironwork that has yet been produced ; and in 
order that the work should be of the highest quality the 
authorities have not hesitated to incur an additional 
expense of 300,000f. Pierced iron and other metal has 
been largely used in Paris for several years, the piercing 
being effected by means of the band or the jig saw 
machine. Some admirable examples were shown in the 
French section of one of the international exhibitions 
held at South Kensington. This unique kiosque will 
stand, as it were, in a basket of flowers, which will be 
filled by the choicest productions of the Paris gardener, 
whose grounds and glass-houses at Passy are now a scene 
of extraordinary activity, for the demands upon hin will 
be immense this year, as every park, public garden, and 
promenade must be kept up with unusual brilliance in 
honour of the guests of France. 

The French Commission has taken possession of and 
furnished its offices, which are on two floors, and situated 
the grounds near the entrance on the French side. 

The catalogue work is going on rapidly, there being 
already 25,000 French and 15,000 foreign entries; the 
entries will not be so quite curt as usual in such cases, as 
there is a volume of the catalogue for each group, 
twelve in all. 

On the Trocadéro everything is rapidly approaching 
completion ; there are about 1500 workmen of various 
trades still engaged, but a large number are employed 
on the aquarium underground, and many more on the 
towers of the central building, nearly 300ft. above. 
In the garden the cascade is nearly finished, as well as 
the fine basin at its base, and the paths throughout the 
garden are being consolidated, so that the whole plan 
now begins to show itself distinctly. The various build- 
ings which occupy the lower part of the grounds are in 
different stages of progress; the Persian palace, as we 
have already stated, is finished as regards all but the 
decorating, and this proceeds but slowly, but there is 
plenty of time yet. ne workmen proceed with phleg- 
matic steadiness, cutting glass into triangles, and placing 
the pieces in the tips of the artificial stalactites of the 
dome. Five large chandeliers are to be suspended 
beneath, and there is no doubt that the light of 200 or 
300 candles reflected by the glass above will produce a 
remarkable effect. The other Eastern buildings are not 
yet up, but the commissions are all hard at work, 
especially the Chinese, whose architect seems to live on 
the ground; the parts being all prepared beforehand, 
will be put together almost as easily as a puzzle. 

The Algerian palace, as it is called, is a curious bit of 
Moorish architecture; the shell is finished with the 
exception of a minaret, which is under hand. 

The palace which crowns the hill is now to all outward 
appearance finished, with the exception of the towers ; 
all the scaffolding is cleared away from the rest of the 
building, and sculptural and other decorations are all 
being finished off. The wings, as well as the grand salle, 
as our readers are aware, are colonnaded throughout 
their entire length ; the 142 columns and basement on 
which they stand have all been dressed and finished— 
four-and-twenty men achieved this work in a few days. 
The promenade is now being laid in mosaic. Within the 
work is going on with equal vigour ; most of the scaffold- 
ing is removed from within the amphitheatre, and some of 
the boxes are finished, while the decorators swarm like 
bees about it. There is evidence everywhere of excellent 
organisation ; jobs are taken up in a decided manner, 
plenty of men are put on, and it is finished completely 
out of hand in a workmanlike manner. For instance,about 
a month since fifty masons and labourers were set 
to work on the cascade, which is of enormous 
size, and is now finished as regards the masonry. 
Again, the bases of the columns of polished jura stone, 
which support the two vestibules right and left of the 
amphitheatre, were in the rough ; two men were told 
off to each column, and in a week the .whole of the 
bases were finished off with mouldings and sculptural 
ornaments. , 
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trate above will be found to repay examination. 
invention of Herr A. Collmann, C.E., of Vienna. 
principle involved in the action of the valve once understood, 


r valve gear fitted to the engine we illus- 
It is the 
The general 


no difficulty will be met with in mastering the details. Let us 
suppose that the excentric rod of an engine is fitted with aknee- 
joint arrangement somewhere near the middle ; it is obvious that 
the effect of bending the rod at the joint either up or down will 
be to shorten it. If it isthus bent when the excentric is push- 
ing the valve, then the motion of the valve will be less than 
that due to the throw of the excentric. If, on the contrary, 
the rod was bent when the excentric began to move the 
valve, and was then straightened, the motion of the valve 
would be accelerated ; and it will be seen that by sufficiently 
simple appliances a single slide valve can be made to act the 
part of a double slide valve, by putting a knee-joint arrange- 
ment in the excentric rod, or in the valve rod outside the 
valve chest. This principle Herr Collmann has applied to 
double beat and cock valves, and he has also made the 
governors control the time at which deflection of the knee- 
joint shall take place. So much premised, we may proceed 
to describe the engine more minutely, nearly in the inventor’s 
own words. 

The valve gearing, Fig. 5, is actuated by a lay shaft driven by 
wheels from thecrank shaftof theengine. Thisshaft givesmotion 
to the governor by means of screw wheels, and is provided 
with an excentric at each end of the cylinder, actuating the 
gearing of the valves. Each excentric gives motion to a main 
rocking lever as shown, whilst the continuation of the 
excentric rod carries a block, which is connected by means of 
a light rod to the centre of a knee-joint system of rods. 
The position of the said block is determined, as will be 
seen in the engraving, by the governor. 
well as the exhaust valves, are in this engine double beat valves 
of peculiar design, and fixed to the valve rods. The rod of 
the steam valve isslotted, and carried, by means of a joint, by 
a tubular piece provided with a buffer plate as shown 
in Fig. 1, by 4, p, gy; a rod and buffer sliding in 


The steam valves, as , 





ost 








the above-named tubular is fixed to the centre 
joint of the knee rods. When the steam valve begins 
to open, the excentric driving the same stands nearly 


horizontal and towards the cylinder, moving downwards. | 


This action imparts to the end of the main lever, or the 
lowest joint of the knee F, an upward motion which is trans- 
mitted through the then straightened knee lever, and by means 
of the two buffer plates p g, to the valve rod and valve itself. 
Meantime the motion of the excentric causes the continuation 
of the excentric rod and the block thereon to swing towards 
the engine, thereby forcing the centre joint G of the knee lever 
out of the straight line. It will easily be seen that when the 
block on the continuation of the excentric rod is placed high 
by the governor, the motion of the same will be great, thereby 
greatly influencing the centre joint of the knee lever, or 


, speedily doing away with the upward motion of the main 
peedily g y Pp 


lever, or rapidly closing the steam valve. On the con- 
trary, when the block is very low the action will be small, 
and the main lever movement, having full play, shuts the 
steam valve late or gives full steam to the cylinder. The 
exhaust valve is actuated by cams remaining constant for 


every degree of cut-off. 


Fig. 1 shows the arrangement of the knee-lever. The valve 
when opened rests on the broad circular surface p 7. The 
diagrams N N illustrate the action of the steam valve when 
cutting off steam at 071, 0°3, 0°5, and 0°8 of the stroke; ab 
represents the stroke of the engine; acc b gives the necessary 
pitches of the valve, to prevent any wire-drawing of the steam 
for a piston speed of 6ft. per second, while the curves ade 
show the pitch of valve resulting from the action of the gear for 
the above-named degrees of cut off. Diagram M illustrates the 
constant action of the exhaust valve ina similar way. The 
double seat valves as well as all the cocks and stop valves for 
the engines and steam pipes, are constructed in accordance 
with the following principles, and are on that account claimed 
to be free from the faults connected with the unequal expan- 
sion of their parts, namely, sticking fast, or getting leaky. 
It is well known, first, that cones do not alter their angles 














during expansion or contraction; secondly, that two cones 
rigidly connected by their tips would on account of the first 
| reason remain perfectly coincident, however differently they 
expand or contract. Herr Collmann therefore constructs 
double seat valves, as shown on Figs. 2 and 4, with the cone- 
tips all concentrated in one point of the axis. Fig. 3 showsa 
| cock constructed in accordance with these principles. The 
| cone-tip is placed in the plan of the washer rigidly connecting 
| the cock with its casing. In stop valves the tip of the cone 
| forming the valve seat must be placed in the middle of the 
| nut. of the spindle actuating the valve. These double seat 
| valves have Seen now extensively used by engines supplied 
— the Collmann gear, and have given the most satisfactory 
results. 

Herr Collmann states that elaborate experiments have 
given the following results, and proved beyond doubt the 
advantages of this system in comparison with such valve gears 
as those of Corliss and Sulzer :— 

(1) The steam valve is always raised and again lowered into 
its closed position by the action of the gear, thereby impart- 
ing to the valve a perfectly determined, and therefore secure 
motion ; whilst all the present gears, especially the Corliss 
type, drop the valve, and thereby make that part of the 
action which determines the value of the engine, namely, the 
certainty of cut off, unreliable and insecure. (2) The experi- 
ments have shown that the governor determines the degree of 
cut off between 5 to yy of stroke with the utmost facility, 
keeping the engine at a constant and steady speed, however 
much the resistance may vary within the limits of its 
power. (3) As the diagrams show, the engine, working at 
sixty-six revolutions per minute, has a rapid cut off for every 
degree of Sag my any wire-drawing of steam bein; be 
vented. (4) The diagrams promise the same economy of uel 
as the experiments have proved really to take place; the 
consumption of steam being, when a good boiler is used, 
from 191b. to 221b. of steam per hour and indicated horse- 
power, (5) The engines can be worked up to 100 revolutions 
per minu(c without causing any noise, theseby ensuring the 
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utmost durability of the valve; the reason being that the | 
valves of the Collmann engine are closed by constant and 


being sufficiently great to prevent wire-drawing of the steam, 
while hammering is prevented, Variable frictional resistances 
are overcome in this new gear, by the pressure of a flat spring as 
shown, the amountof pressure caused by this spring being totally 
without any influence on the closing speed of the steam 
valves, and dash pots are entirely dispensed with; the exhaust 
valves are worked by cams, and no springs are made use of. 
(6) As all parts of the engine are purposely made very strong, 
so as to avoid vibration and excessive pressures on the wearin 
surfaces, all ratchets or parts that are liable to wear ios | 
tear, and must therefore be frequently replaced, are omitted, | 
and the only buffer surfaces that would be liable to some wear | 
are made so large—5in. in the present case—that, although | 
they are covered with leather, they will wear for any length 
of time. 

Whether the engine is really much superior to that made 
by Sulzer or Corliss is a matter on which opinions will 
differ. It is at least certain that Herr Collmann has produced 
gear which should be noiseless and is capable of giving a nearly 
ay iagram. The is really not so complex as it 

ooks, and all things considered, we are disposed to regard the 
engine as one with an important future before it. 








CLEOPATRA’S NEEDLE ON THE THAMES 
EMBANKMENT. 

We regret that, in defiance of taste, it has been 
a a to erect the ri pod emmy eee 
e have en so frequently and so strongly on the selection 

of a site, thet we shall not further refer to the subject now. 
It is well to know, however, that no objection can be urged 
on engineering grounds to the position secured on the Embank- 
ment; in other words, there is no fear that the monolith will 





tumble into the river, bringing a large section of the Embank- 
ment with it. We give above a section of the river wall at 
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the} Adelphi Stairs, with the base of the Needle shown in | the most interesting establishments in this remarkable district. 
dotted lines. From this it will be seen that a very large base | As we have stated, they contain 120 puddling furnaces. 
unchangeable action of the gearing itself, the speed of closing | is provided, and that the water stairs act as a buttress or | There are two 22in. forge trains worked by separate direct- 


| relieving wall. The arched vaults are to be filled in solid | acting steam engines, by which the use of gearing 
| with cement concrete. The only place where danger is to be | entirely dispensed with. 


is 
The diameter of the cylinder is 


—— is in the subway, the river haunch of the arch | in both engines 36in., with 4ft. Gin. stroke, the weight of the 
0 


which may be exposed to a considerable additional strain. 
The side pedestals are to be cut off at or about the lines A B. 








THE BRITANNIA TRONWORKS, MIDDLES- 
BROUGH. 


Tue Skerne Iron Company, of London and Darlington, we are 
glad to hear, have recently acquired the Britannia Works, and 


| this fact is a proof of the confidence felt in the future of the 


Cleveland district, and the probable expansion of the iron and 
steel trade as soon as the present depression ceases. 
Britannia Works are of great magnitude, and when in full 
work help to maintain the reputation of Cleveland as the 
largest iron-producing district in the world. They were 
erected in 1871, and probably never before in the history of 
the trade was the enormous number of 120 puddling furnaces 
built at one time under one complete design. The works are 
situated on the river Tees, between Newport and spesopar aA 
and about one mile from the lattertown. They were originally 
intended for the manufacture of iron rails and accessories, but 
as these have now been superseded to a great extent by steel, 
the works have been idle for some time past, the Skerne 
Company intend them for an auxiliary to their Darlington 
establishment—which is of about the same magnitude—and 
will for the present devote them to the manufacture of shi 
building iron, but we understand steel-producing plant 
shortly be added. The existing Britannia plant is capable of 
turning out from 1500 tons to 2000 tons per week, and when 
in full o pau, 9.4 about 1500 men. 

We to notice briefly the principal features 
of these wor which, it may be observed, have a most 
imposing appearance, and undoubtedly take rank as one of 


fly-wheel being 37 tons. Six 6-ton single-acting steam 
hammers are erected, for which the anvil blocks weigh 42 tons 
each. In the centre of each forge train, scissor shears are 
fixed for cutting puddled bars as they come from the rolls. 


| After the puddled bars are cut they are made into piles for 


rolling. These piles are afterwards heated in Siemens’ patent 
furnaces, twelve of which are built for the purpose, this being 
the first application of this invention in the heating of piles. 
The blooming mill is White’s patent, and consists of two 


| pairs of horizontal and one vertical pair of rolls, the advan- 


The | 





tage of such an arrangement being that the pile only requires 
to go through the mill once. The rail mill is constructed in 
accordance with Brown’s patent. Rec Becel 
The train consists of a double set of 24in. rolls, which are 
so arranged that while the usual costly reversing gearing is 
abolished the same results are obtained as in a reversing mill. . 

In other words, the rail is rolled alternately backwards and 
forwards, and never passed over the rolls. The engine for 
working this mill is similar in construction to the forge 
engines. Every endeavour has been made to render this mill 
as perfect and thoroughly self-acting as possible. After being 
rolled, the rail is traversed by self-acting gear to the saws, 
and on reaigesee it is again traversed to the hot straighten- 
ing plate. e rails are then finished in the usual way for 
transport, either by shipment—for which a special wharf is 
provided—or by rail. The entire plant is arranged on the 
dng all the improvements 


most modern principles, comprehen 
which experience has suggested. 
All the fuel, pig iron, and fettling are brought to the ground 
on a high level railway, which, at an altitude of 10ft., traverses 
the whole line of the forge, the latter, we should observe, being 
arranged in the form of a parallelogram, with four lines of 
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puddling furnaces. The material is then tipped into bunkers, 
of which there are thirty-four. There is consequently ne | 
obstructive traffic between the puddling furnaces, a clear 
space of 24ft. being preserved between each furnace. For 
the removal of ashes there are two lines of underground | 
culverts. The ashes are raked into small wagons, which 
are run outside the works, and then elevated by means of 
_ a steam elevator, and tipped into the railway wagons. To | 
make the forge as roomy and from obstruction | 
as possible, all the steam and water pipes lie in 
twenches underground. The whole of the boilers attached 
to the puddling furnaces stand in two parallel lines, 
xre sixty in number, and of vertical construction, A gangway 
running from end to end communicates between each, and 
atfords access te the valves and other working parts. On a still 
higher level railway than the one to which we have alluded, the 
fel for making gas is brought, and is tipped into another | 
series of bunkers immediately over the gas producers, which | 
are thirty-two in number, and combine the most recent | 
improvements. From these the gas is passed inte culverts 
partly above and partly underground, and distributed to the 
Siemens furnaces. The working plant is supplemented by 
extensive workshops, offices, and other accessory buildings, | 
including shops for roll-turning, smith work, fitting, pattern- 
making, and such like. | 
When the demand improves, the Skerne Company will be 
able to turn out at their Darlington and Middlesbrough works 
a much larger quantity of plates and angles than any other | 
firm in the kingdom. 


ree 








THE HATFIELD COLLISIONS. 

A very interesting report by Colonel Yolland has just been | 
issued by the Board of Trade on the Hatfield collisions. We | 
have already commented on this complex ‘‘ accident” in our } 
impression for January llth. It will be remembered that | 
some uncertainty existed as to the precise place where the | 
vacuum brake was applied to the Scotch train, and we regret 
to say that this uncertainty is not removed by the report. 

On the 4th of January an up goods train from Luton, 
separated into two parts, and the front portion of the after 
part of the train left the rails, and fouled the down main line. 
Acollision occurred shortly after, between the 8.30 p.m. down 
Scotch express train, and the de-railed portion of the 
Luton goods train, which resulted in the down Scotch express 
train being entirely thrown off the rails. The engine of 
the express train, when it stopped, stood foul of the up 
main line ; and a second collision took place just subsequently — 
an up train running into the Scotch express train engine. About 
six or seven passengers are said to have complained of having 
been slightly bruised and shaken on the occasion. The driver 
and fireman of the down Scotch express train, and the driver 
and fireman of the up train from Peterborough, were also 
injured, the three last seriously. 

At the point where the accident occurred the Great 
Northern Railway has four lines of railway, of which the two 
centre lines are the Great Northern down and up main lines ; 
the third line, on the western side of ‘the main lines, is the 
single line of railway from Luton to Hatfield, on which an up 
Luton goods train was running when it met with the accident 
by the breaking of the axle of a coal wagon, and it then 
separated into two or three parts, the front part, consisting 
of the engine, tender, and one goods wagon, ran on towards 
Hatfield, and stopped at the Hatfield north junction signals, 
and the after part or parts of ten or eleven wagons and a 
brake van stopped with the front wagon about 162 yards 
north of the centre of a bridge, called the Blue Bridge, over 
the line, close to the Hatfield up distant signals, and one of 
the coal wagons of this goods train fouled the down main 
line. The fourth line, on the eastern side of the main 
lines, is the single line of railway from Hertford to Hatfield. 
The traffic is worked on the absolute block system, and the 
single lines with the train staff, in combination with the block 
system. ‘The accident and subsequent collisions all occurred 
between the block telegraph signal box at the north end of 
Hatfield station, at 17 miles 685 chains, and that called the 
20th mile box, at 19 miles 655 chains, on a gradient falling, 
towards the north, of 1 in 330. The first collision happened 
at 1218 yards north of the Hattield north signal box, and the 
second collision at 158 yards further to the north than the 
first. The up Luton goods train consisted of an engine and 
tender, two goods, and ten coal wagons, and one brake-van at 
the rear of the train, with one guard riding in it. The 
8.30 p.m. down Scotch express train consisted of an engine, 
tender, and six carriages, one of which had a brake compart- 
ment, and two brake-vans, with three guards; the whole 
train being fitted throughout with Smith’s vacuum brake. 
The total length of this train was 99 yards, and its weight, 
including that of the engine and tender (604 tons), amounted 
to 1463 tons. The 6.57 p.m. up passenger train from Peter- 
brough consisted of an engine and tender, four carriages, and 
one brake-van, with one guard riding in it, at the tail of the 
train. 

As regards the evidence concerning this accident, it may be 
put in a condensed form thus :—The guard of the Luton up 
goods train, on finding his train slacken speed and stop, 
shortly after they had passed the bridge over the river Lea, 
states that he got out of his van at the rear of the train, and 
took his hand lamp and fog signals, and walked and ran 
towards Hatfield, knowing that the down Scotch express was 
about due, and put down two fog signals, and after he had 
done so showed a red light towards the Scotch express train. 
He pointed out the spot where he had placed the fog signals, 
333 yards south of the over bridge, close to the Hatfield up 
distant signals, and 495 yards south of the place where the 
8.30 p.m. down Scotch express train ran into and smashed the 
coal wagons of the up Luton goods train, about 8.57 p.m. or 
8.58 pm. The express train was thrown off the rails, and the 
engine ran with the whole train, entire and coupled up, for a 
further distance of 158 yards before it stopped foul of the up 
main line. This guard is partially confirmed as to what he 
did by a probationary clerk named Pricr, who was travelling 
with him in his van from Luton, both as to the site where he 
had put down the fog signals, and to their having exploded 
with a good report, and also as to the report of two explosions 
of fog signals having been heard by two women residing in 
cottages contiguous to the line, and not far from the scene of 
the accident and collisions, about the time when these occurred. 
But the evidence of the engine driver of the Scotch express, 
and of the company’s servants with that train, was so tho- 
roughly in contradiction of that given by the guard as to the 
exact < ¢ where he had put down the fog signals, that Col. 
Yolland requested that some experiments might be made over 
the same ground, with 4 train similar in respects to the 
down Scotch express train, for the purpose of ascertaining in 
what distance it could be pulled up by the application of the 





vacuum brake, when running at high speed, and as near the 


rate as possible at which the down Scotch express train is 
timed to run at that part of the line, The details of these 
experiments are given by Col. Yolland, as follows :— 


Miles Miles Miles Miles Miles | Miles 
jperhour, perhour, perhour, perhour, perhour, per hour, 
Speed in miles ) 
per hour when 
brake was ap- 
plied. 


5 ie 53 40 574 58} 59} 
\| : : 
| 

| Distance! Distance Distance Distance Distance Distance 
jin yards, in yards, in yards, in yards, in yards, in yards, 
Distance run) 
after brake was - 
applied, in yds. } 


Seconds, Seconds, Seconds, Seconds 
taken to 
train te 


171 245 208 401 a0 407 

, Seconds, Seconds, 

Time 
bring 


a stand after 25} iz 7 “) 2 » 
brake was ap- \ 4 
plied y, 


In no case did the train run so great a distance before 
it was stopped, as the guard states that he laid down 
the fog signals from the coal wagon which fouled the 
down main line—495 yards; but, Colonel Yolland very properly 
adds, that it must be remembered that in these experiments 
the driver was prepared to act on the instant the signal was 
given, and we may add that what can be done with an experi- 
mental train is not always to be taken as conclusive evidence 
of what can be done in everyday work. 

The driver's statement was that just after his engine passed 
under the bridge where the Hatfield up distant signals are 
placed, or 162 yards south of the spot where the coal wagon 
was run into, his mate called out, ‘‘There’s a red light.” 
That he was running at the time 55 miles an hour, and that 
he put on the vacuum brake as quickly as he possibly could, 
and that the application of the brakes had reduced the speed 
10 or 15 miles an hour by the time his engine struck the coal 
wagon. His evidence about the application of the brakes is 
completely confirmed by the fireman, two of the guards, and 
by some of the passengers who were in the train. 

The guard’s evidence, taken alone, would go far to prove 
that no notice whatever was taken, either of the fog signals 
or the red light which he exhibited, and that no steps were 
taken to arrest the progress of the train, and no diminution 
of the speed took doe. prior tothe collision. In the face of 
the positive evidence to the contrary, Col. Yolland refuses to 
accept the guard’s evidence as a correct statement of what 
took place with respect to the down Scotch express, as he 
feels certain that if no continuous brakes had been applied to 
the down Scotch express prior to the collision taking place 
the damages to the carriages towards the front of train, by 
the absence of any brake on the wheels of the carriages at 
the rear of the train, would have been very serious, by their 
telescoping into each other; whereas such damages as took 
place were evidently caused by coming in contact with the 
wheels and wagons of the Luton goods train, and the Scotch 
express train would not have remained upright and coupled 
together, although it was wholly off the rails, when it stopped, 
and, in conclusion he says :—‘‘ It is highly probable that if the 
6.57 p.m. up passenger train from Peterborough had been 
fitted throughout with continuous brakes under the control of 
the engine-driver, the second collision might either have been 
altogether avoided or its effects have been greatly lessened. 
This accident, and the two subsequent collisions, clearly show 
the increased danger to which the public travelling on rail- 
ways are subjected, by the railway companies laying down 
additional lines of railway, mainly for running goods trattic 
on, alongside of their main lines ; and it also certainly points 
out the necessity of giving the guards in ch of trains, 
when an axle breaks, or a carriage gets off the rails and fouls 
an adjacent running line, the means of at once communicating 
by electricity with the adjacent block telegraph stations on 
each side of the spot where the accident has occurred.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE FLEXIBLE WHEEL BASE SYSTEM. 

Srr,—To dispute Mr. Fidler’s claims to originality is not my 
purpose in noticing his letter on the above subject ; indeed, it 
would be labour lost, inasmuch as all who know anything of the 
subject are aware that there have been other and older labourers 
than Mr. Fidler in this field ; and I would have refrained from 
trespassing on your space at all, were it not that his assevera- 
tions are calculated to leave an erroneous impression on the 
minds of your readers. 

At an early stage of the development of my invention, Mr. 
Fidler favoured me with a call, ond was good enough to give me 
a description of his invention, with a hope, as he expressed it, 
** that if our inventions clashed we should join action, or I would 
purchase his patent ;” of the existence of which latter, I may 
remark, I was in absolute ignorance up to the period of his visit. 
After pointing out to him the resemblance between his invention 
and others, I invited Mr. Fidler to compare my patent with his, 
undertaking at the same time to make him fair amends or con- 
sideration, or, if he preferred, I would file a disclaimer, if he 
found anything in my patent which trenched upon his ground. 

To this hour I have received no communication of any kind 
from him on the subject, and he has permitted his patent to 
lapse. If it is any consolation to Mr, Fidler, I may here digress, 
and say that he is not the only visitor I have received with 
similar views, and offering me like generous proposals. 

I, however, examined his i and the conviction forced 
upon me was that it was rather the difference between a practical 
solution of the problem and a purely theoretical one, based on 
non-existent conditions, than the ‘natural conservation in 
railway matters,” which prevented not only the “ extensive 
adoption ” but even a trial of his scheme, beyond the short-lived 
one of which he speaks. JAS, CLEMINSON, 

Grand Hotel, Paris, Feb. 25th. 





STEEL BOILERS. 

Sir,—I expected seeing the statement made in your last week’s 
paper contradicted by someone more interested than myself, 
namely, that Mr. Thomas Beely, of Hyde Junction, was a large 
maker of steel boilers, making as many as three a week. I have 
no hesitation in saying that three boilers a week is his maximum 
production of both iron and steel. He has never advocated the 
use of steel in the shells of boilers, and has only used it for fire- 
boxes. In fact, I don’t believe he has made thirty steel boilers 
since he commenced business, or on an average three a year. I 
know he has made a few. steel shells, Mesars, Adamson and Co. 
have made the atest number of steel boilers by far of any 
maker L know. I should not haye been surprised if Lloyd's report 
had named Messrs. Adamson and Co. as making three a week. I 
remember making steel boilers at their works fifteen years ago. 
Steel boiler-making was no new thing with them at that time. 


M wes, of Bolton, have made a great, number of steel boilers, 
but I have not worked for them, J. Be 
Feb, 26th, 





THE BREAKAGE OF CRANK AXLES, 

Str,—My letter which you kindly allowed to appear January 
18th, has been the means of my obtaining, partly through your 
columns, and partly in other ways, some interesting information 
not previously in my possession. ‘T'o your several correspondents 
Tam much indebted, but there are points with conaedl to the 
peculiar fracture of crank axles and_ its partial prevention, 
touched by none of your correspondents, and in my opinion, well 
worth mentioning. 

(1) When crank axle forgings are taken from the hammer, 
the first operation in most establishments is to slot out the por- 


SLOTTING, 
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SLOTTING, 


AFTER SLOTTING, 





tion between the sides of each crank ; and such is the condition 
of the atoms of the forging, that when this part is removed the 
jaws either open or close, thus making a beginning to fracture at 
the earliest possible moment. 

(2) The fracture at the crank pin is much facilitated by the 
action of the wheels in thrusting or being thrust against the rails, 
in passing round curves, or running along uneven and irregular 
railways. This action, first on one side and then on the other, 
gives a horizontal movement to the axle, and tends to the opening 
and closing of the crank jaws. If we consider the leverage that 
even a small driving wheel will have, we can understand more 
clearly how such a movement with a wheel 8ft. in diameter will 
materially aid in the fracture at the crank pin. A movement of 
this kind will also account for the fact that a locomotive connect- 
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ing rod is tighter sideways in one position than another. ‘The 
rod will be gripped sideways when the action of the wheel tends to 
bring the crank sides nearer together. ss 
(3) But I wish, Sir, chiefly in this letter to draw the attention 
of your readers to what is after all the most important part, 
practically, of the whole question, namely, the most effective 
means of postponing as long as possible the evil day of 
such a fracture, which, presumably, is in the long run inevitable. 
In this matter I have had the opinion of one of the most eminent 
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manufacturers of all kinds of iron and steel forgings, who has 
had a long and strikingly successful experience with crank axles, 
there being two of his make still sound, and run on a southern 
railway, each of which has made a mileage of 300,000 miles, The 
argument is, that as a rule, crank axles are made from small 
ingets, not greater than 16in. square in cross section, only a part 
of which is sound, even as an ingot, and that in consequence of 
such insignificant ingots not ree Me sufficient amount of 
heavy hammering, the forgings made from them are not dense, 
nor at all homogeneous in structure, and after a short wear crank 
axles manufactured from them fall in pieces. : 

On the other hand, is taken a very large steel ingot, measuring 
not less than 27in. square in cross section, and weighing 75 ewt. 
being three times the weight of the forging when made, an 
only the lower portion is used. The reason for so doing is two- 
fold. First, having a large ingot, a heavy hammer is necessary 
to bring it into shape and size, and the action of this heavy 
hammer reaches right to the centre of the in ot, and turns out 
a forging dense, solid, and uniform. Second, ingots have as a 
rule ‘their upper part more spongy and less sound than the lower, 
and, therefore, taking only one-third of the ingot m from 
the bottom, gives at the beginning a much more dense and more 
equally solid substance to be worked. 

I give the foregoing, not on my own authority, but as the 
experience of a very extensive manufacturer of crank axles. I 
think it will commend itself to your readers, as it does to me, 
that to turn out really good crank axles likely to wear we must 
have large and sound ingots to begin with, and a sufficiently 
heavy hammer to do the roughing down. C., M. 8, 

Wigan, 25th. Feb, 
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RAILWAY MATTERS. 


Mr. Marten, M.P., intimated on Monday night in the House 
of Commons that he would bring forward a motion respecting 
continuous brakes, early in March, 

AN agreement is being negotiated between the North British, 
Midland, and Great Northern Railway companies, to guarantee 
6 per cent. on capital for constructing a bridge across the Forth, 
near Queensbury, estimated to cost three millions, 

Tax Local Authority of Greenock has granted the request of 
the Vale of Clyde Tramway Company to use steam power on the 
tramway occupying tiie streets to the west of the Prince’s Pier 
Station ; and it is believed that Mr. Hughes’ engines, which have 
done so well on the Govan section of this company’s system, will 
be adopted to conduct the traffic between Greenock and Gourock, 

ON the 25th inst. Major-General Hutchinson began his official 
inspection of the Tay Bridge. Six powerful engines, each 
weighing 72 tons, were run out singly to the centre of the 
structure, and were afterwards coupled together and moved 
slowly backwards and forwards from girder to girder. Though 
the test is more than double the greatest possible working load 
which can ever come on the bridge with goods traffic, and more 
than three times the greatest load with passenger trains, the 
greatest deflection has only been 1jin. General Hutchinson has 
expressed himself as highly pleased with the results. It is 
expected that his report will be presented to the Board of Trade 
immediately, and that in the course of a very few weeks the 
North British Railway Company will conduct their passenger 
traffic to the north by the elton: 

THE New Haven, U.S., Engineering Society have beenmoved by 
the Tariffville accident to petition the Legislature for additional 
enactments to secure the safety of railroad bridges. They propose 
that the Railroad Commissioners shall inspect all the 300 bridges of 
the State, at the rate of at least twenty in 1878 and tHirty each 
succeeding year, the results of the inspections to be recorded to 
the minutest particulars, and the records to be kept open to the 
public, and the conclusions of the examinations to be embodied in 
the annual report. 

THE railway companies in Wisconsin are considered by 
Americans to have been very fortunate last year in escaping 
severe accidents, only two passengers being killed out of two 
millions carried. The record is as follows :—Passengers killed, 2 ; 
passengers injured, 6; employés killed, 12 ; employés injured, 56; 
other persons killed, 20; other persons injured, 21 ; total number 
of persons killed, 34; total number of persons injured, 83, The 
report says that of the passengers killed one was from causes 
beyond his control, and one jumped off the train into the river. 

Ar the recent half-yearly general meeting of the Salisbury and 
Yeovil Railway Company, the report read showed the great 
possible value of railway property when carefully managed, and 
the line originally selected judiciously. It stated that the total 
traffic receipts for the half-year ending the 31st of December had 
been £63,902, or an increase of £1354 over the corresponding 
period of 1876; and the net revenue for the past six months, 
after deducting interest on loans, on debenture stock, and on all 
preferential p bearag was £24,170, out of which they recom- 
mended a dividend on the ordinary capital, £326,765, at the rate 
of 14 per cent. per annum, leaving a Palenes of £1296, making, 
with that brought from the previous half-year, £2375 to be 
subsequently dealt with. 

At the last half-yearly meeting of the Metropolitan Railway 
Company, the following statement of the daily amount of work 
was made by the chairman :—I have here a statement showing 
the number of trains that we run over the system. I find over 
the main line there are 442 trains in the twenty-four hours, and 
over the widened lines 568 ; that makes a total number of trains 
in the twenty-four hours of 1010. Well, then, the first engine 
leaves the shed at a quarter past five in the morning and the last 
engine arrives at its shed at 1.15. That is on the main line; on 
the widened lines we are obliged to work during almost the whole 
of the twenty-four hours of the day. I find that we make in one 
day, in the twenty-four hours, 46,826 telegraph bell signals; I 
find we make 46,826 telegraph train signals; I find that the 
movements of the signals and the points of levers, that the actual 
manipulation of levers backwards and forwards comes to 66,958 ; 
therefore, in one department alone, the mere signalling and work- 
ing of your trains upon the block and interlocking system there 
are 160,000 operations performed every day by isan hands, 
every one of which, of course, might lead to some mistake, which 
might, more or less, be injurious and damaging, 

Ir is but a few years since the idea of bridging the Mississippi 
and Missouri rivers was held to be both impracticable and out- 
rageous, as contemplating an infringement on the rights of 
navigations, and terrible pictures were drawn of the damage which 
would ensue to the boating and rafting interests if a single 
structure should be thrown over one of those streams. But the 
locomotive could not be kept back ; one bridge was built and then 
another, and now there are no less than eleven structures—ten 
upon piers and one a pontoon bridge—spanning the father of 
waters between Winona and St. Louis. From a lengthy report 
from a United States board of engineers, the Railway Age quotes 
the following list of these structures and their sizes : 

When Longest 


NO, 


At built. spans. span, feet. Draw. 
Winona ._ Se ee oe ee Wwe 160 
La Crosse.. .. ae Pe ee Te a5 160 
Prairie du Chien |. es Pontoons. -— 
Dubuque... 1868 o 2 160 
Clinton 1005... 5. 180 118 
Rock Island Se 250 160 
Burlington 1868 10 200 160 
Keokuk 1870 12 240 160 
Quincy 1968 .. .. & 160 160 
Hannibal .. erat SPs 160 
Louisiana .. 1873 BR ui \oo SS 200 


THE first completed section of the West Lancashire Railway 
was formally opened on the 19th inst. by Mr. Edward Holden, 
chairman of the company. This new line when completed will 
run from Southport to Preston, a distance of about twenty miles, 
of which the section opened on Tuesday comprises about 7}. 
The whole of the line will probably be completed by the 31st of 
March, and the north-west of Lancashire will then be placed in 
direct communication with the west and south-west. In addition 
to the railway, the West Lancashire Company are promoting a 
bill in Parliament to enable them to run_ steamships from 
Hesketh Bank, which is situated on the river Douglas, to Liver- 
ay Southport, the Isle of Man, and other ports. The engines 

or the line have been made by Messrs. Sharp, Stewart, and Co., 
and the carriages by the Albbury Railway Carriage and Iron 
Company, from the designs of Mr. Thomas ery f and are 
specially adapted to the requirements of the West Lancashire 
Company. ney are first and third-class composites, third-class 
proper, and passenger brake vans, no second-class being provided. 
All thecarriages have the raised or side-lighted roof, givinga height 
inside of 8ft. from the floor. Free ventilation is obtained both 
from the sides and from the clerestory part of the roof. Each 
compartment of the carriages is warmed by steam, supplied from 
a vertical boiler placed in one compartment of the Ree capennty the 
steam being conveyed to a reservoir in each compartment through 
pipes connected between the carriages by flexible tubes. The 
ar 0 can be maintained and regulated as required. is 
method of warming is considered to be far superior to the foot- 
warmers, or to any system at gg in use on English railways, 
and the steam being supplied y an independent boiler, the heat 
can be maintained if the carriages are standing on a siding or 
when detached from the engine. The carriages throughout are 
fitted with the Westinghouse brake. The construction of the 
ine was commeneed in October, 1876, so that during the seven- 
teen or eighteen months that have elapsed the 74 miles have 
been completed for traffic. 





NOTES AND MEMORANDA. 


THE gold medal of the Royal Astronomical Society was awarded 
to Baron Dembowski for his double star measurement at the 
general meeting of the society, on the 8th inst. 

THE discovery has been made at Sparta, a small city thirty 
miles north of Oil City, Pa., of an cil-producing sand only 12ft. 
below the surface. farmer, while digging a well for water 
under his barn, found the sand and the well immediately filled 
up with oil of a lubricating variety. 

Tne gasworks at the Grasbrook at Hamburg have recently 
been covered with a gigantic iron roof, constructed by the 
**Essener Union.” Its weight is 51,500 kilogrammes, its length 
84 metres. With the exception of the roof on the Liverpool 
gasworks, it is the largest gasworks roof in Europe. 


For the safe storage or shipment of explosives, Herr Gossie, of 
Antwerp, constructs, either in a railway car or in the earth, a 
water-tight reservoir, divided by means of 'T and angle irons into 
compartments of equal capacity, in which the explosives—suitably 
packed in water-tight boxes—are placed after the reservoir is 
filled with water. 

Tue German War Department has recently carried out some 
py oa on a large scale with the electric light at Metz, in 
order to test its practicability for military purposes. One of the 
largest known decile lanterns was used for the trials, and it was 
found possible to distinguish small detachments out of rifle-shot 
with sufficient accuracy to direct artillery fire on them. 

Tue St. Petersburg University has addressed a note to the 
Ministry of Public Instruction requesting that the necessary 
steps be taken for the preservation of any valuable manuscripts 
which may be found in the Turkish towns occupied by Russian 
troops. Valuable manuscripts were preserved in this way from 
destruction in the war of 1829, and important manuscripts have 
already been discovered in the mosques of Tirnova. 


Captain Movcuez has presented to the Geographical Society 
of Paris a portable instrument for taking azimuths and altitudes 
in travelling. The weight is only a few pounds, and the experi- 
ments made at Montsouris show that the latitude can be taken 
with an error of a few minutes. The instrument is, says Nature, 
to be used by some travellers that the Paris Geographical Society 
is sending out to Africa. A single man can carry the apparatus, 
and use it without losing much time. A complete observation 
requires less than a quarter of an hour. 

Many alloysof tin and other soft metals hardened by addition 
of antimony, copper, &c., do not give a clear tone on ‘being 
struck, but a lead-like, dull one. It has been found by 
M. Lilliman that the power of sounding clearly may be 
imparted to them, by immersing them for a half to one minute in 
a paraffine or oil bath, heated to a temperature 5 deg. to 5°5 deg. 
below the boiling-point, then taking out and allowing to cool. 
This does not produce any diminution of density, but a consider- 
able increase of the hardness and rigidity. 


Ar the recent meeting of the Royal Geographical Society, a 
paper on ‘* Armenia and Mount Ararat” was read. Armenia, 
the author said, consisted principally of the upper valleys of 
the three great rivers, the Araxes, the Euphrates, and the ‘Tigris, 
and is very mountainous, being in no part less than 2500ft. 
above the level of the sea ; and in describing his ascent of Mount 
Ararat, in September, 1876, stated that he estimated its circum- 
ference at between seventy and eighty miles, and gave the height 
of | ge ol of the two peaks which form the mountain as 
17,000ft. above the level of the sea, There is no crater at the top 
of the mountain, but he thinks it is of volcanic origin. 


THE number of miles of streets which contain mains constantly 
charged and upon which hydrants for fire purposes could at once 
be fixed, in each district of the metropolis, is now as follows — 
Kent, 80 miles; New River, 196; East London, 85; South- 
wark and Vauxhall, 112}; West Middlesex, 70 ; Grand Junction, 
= ; Lambeth, 70; Chelsea, 56, making a total length of 711 
miles, and the water companies are ready to affix hydrants thereon 
when required by the authorities. The total number of hydrants 
erected is at present 4459, of which 2796 are for private purposes, 
542 for street watering, 646 for public use, and 475 in Govern- 
ment establishments. 


THE total power of all the steam engines existing in France, 
according to recent official statistics, is 1,500,000-horse power, 
representing the actual labour of 4,500,000 horses, or 31,590,000 
men. This last aggregate is equal to ten times the present 
industrial population, which amounts to 8,400,000 souls, but 
from which must be subtracted old people, women, and children, 
leaving a remainder of 3,200,000 working men. La Nature com- 
pares the above data with the similar statistics of 1788, before 
steam engines were introduced in France, and illustrates the 
revolution which steam and improved machinery have produced. 
Ninety years ago, in every £40,000,000 worth of French products, 
60 per cent. of the value represented labour and 40 per cent. raw 
material. ‘To-day this ratio is exactly reversed, although labour 
has increased 40 per cent. At the present time the total indus- 
trial productions of France aggregate a value of about 
£480,000,000. Of this £280,000,000 represents raw material, 
and the remainder labour. If the same proportion as existed in 
1788 applied now, taking into account the increase in labour 
noted above, no less than eleven-twelfths of the above amount, 
or £440,000,000, would be the cost of handiwork. Roughly, 
then, steam engines and improved tools have produ an 
economy of £240,000,000; but, more than this, if they were 
suddenly swept out of existence and forgotten, there are not 
enough men and animals in the country to supply an equivalent 
amount of power, and even if there were there would be no way 
of procuring the necessary food for their support. 


THE water supply of London is again receiving its periodical 
share of vilification by those directly or indirectly interested in 
securing a new supply. The water supply of other towns, as, 
for instance, Glasgow and Birmingham, are said to be supe- 
rior in quality. As showing the practically satisfactory quality 
of the water generally supplied to Londoners, the iollowing 
average amounts of organic impurity contained in the waters 
supplied to the above towns and to London during the year 1877 
are of much interest. ‘Chey are derived from Dr. Frankland’s 


reports :— 
Total Equivalent Equal to one 
organic in parts of a part of organic 
Company or impurity grain per impurity in the 
Corporation, in imperial gallon following 
100,000 of 70,000 parts 
parts. grains. of water. 
Tottenham .. «- “0217 8,226,000 
Ken da) ee “060 “0420 1,666,000 
Colne Valley “084 “0588 1,190,000 
New River... .. ‘131 “0917 763,000 
East London 156 1092 =~. 641,000 
Glasgow .. .. 192 “1344 kk 520,000 
West Middlesex +200 1400... 500,000 
Grand Junction, . 210 1470 476,000 
Lambeth 213 1491 469,000 
|. Rr Aare, “1589 440,000 
Southwark and Vauxhall ‘247 .. .. ‘1729 405,000 
Birmingham .. .. .. ‘331 2317 302,000 


It will thus be seen that there is scarcely any appreciable, and 
certainly no practical, difference between the Kent Company’s 
water (which Dr Frankland takes as the standard of purity), 
containing, say, one part of organic impurity in a million and 
a half parts of water, and the Thames companies’ water, con- 
taining, say, one part of organic impurity in half million parts 
of water. There is really no difference as to purity of the waters 
supplied to Glasgow from Loch Katrine and those supplied from 
the ‘Thames to London by the West Middlesex Company, while, 
as will be seen, the Birmingham supply, generally considered 
very good, is inferior to any taken from the ‘Thames. 





MISCELLANEA. 


Tr is said that the Viceroy of Nanking has written to the Danish 
Consul at Shanghai, zeqnarning, that the telegraph poles and wires 
along the line of the Woosung Railway be taken down. 


A .eErrTerR from Peking states that, in answer to an inquiry 
from the Foreign Ministers, the Chinese Government has ae 
bluntly intimated its determination to have nothing to do with 
a mint. 


As a sample of expeditious transport, it is stated that five 
hundred bales of cotton, shipped from St. Louis by the Star 
Union line on the 7th of January, arrived at Liverpool by steamer 
Celtic, of the White Star Line, on the 29th, twenty days from St. 
Louis to Liverpool. 


THE Manchester Water Bill Committee have made arrange- 
ments as to their mode of procedure. The recommendation of 
the House of Commons that Dr. Lyon Playfair should be chair- 
man was confirmed, and it was agreed that the first meeting for 
the taking of evidence should be held on Tuesday, the ‘5th of 
March. The evidence of the promoters and opponents of the 
bill will be first taken, and then the committee will hold them- 
selves free to call witnesses on the general question. 


THE New York Iron Agesays: ‘‘If we are correctly informed, 
there will not be a single exhibit of American iron or steel at the 
coming Paris Exhibition. A great deal will go over in higher 
forms, as in castings of various kinds, hardware and machinery, 
but very little, if any, will be shown in an unwrought state. This 
is a matter of the keenest disappointment, as there has never yet 
been at any of the European exhibitions an approach to anything 
like a fair exhibit of our manufactures in these important lines.” 


‘THOSE interested in the statistics of iron manufacture wiil find 
the diagram published by W. E. Wood, of Dents, near Stour- 
bridge, of considerable utility, as it shows at a glance the “‘ fluc- 
tuations of prices of common melting pig iron.” As the prices of 
other kinds of iron and of coal fluctuate very much in unison with 
those of the common pig, the diagram also shows these fluctuations 
relatively. The diagram relates more particularly to prices 
which have ruled since 1842 in the South Staffordshire iron 
trade. 

WE have received from Messrs. Maclure and Macdonald a copy 
of the first part of Distinguished London Men. ‘The portraits are 
large size Rchogreatia, re-produced from photographs, and in 
photographic colours. ‘They are accompanied by short biographi- 
cal sketches; and Part I. contains four portraits, the first in order 
being Mr. John Penn, C.E., of Greenwich. Mr. 8. Faed, R.A., 
the Duke of Sutherland, and W. Hepworth Dixon are the 
subjects of the others. The portraits are of somewhat unequal 
merit, that of Mr. Penn being decidedly unsatisfactory, while 
the likeness of the Duke of Sutherland is very good. 


WE regret to have to record the death of Jacob de Liefde on 
the 6th of February. He had for some time acted as one of the 
staff of the Institution of Civil Engineers, and had corieet 
much ability, energy, and care in the in Magoo under Mr. 
Forrest, of the abstracts of foreign periodicals, now published by 
the Institution. De Liefde was the author of “The Lives of 
the Great Dutch Admirals,” and of several novels, including 
“ The Beggars,” ‘‘ The Maid of Stralsund.” He was correspon- 
dent to the Daily News during the siege of Paris, and though 
born of Dutch parents, and educated in Holland, he had, as his 
works show, gained a thorough knowledge and command of the 
English language. He will, though but thirty-one years of age, 
leave a large circle of friends, who will long regret his loss. 
Death resulted from acute pneumonia. 


Mr. Frank BvcktanpD, in his report on the water supplied to 
the metropolis in January, states that the companies that are 
actively moving in the matter, and giving constant water supply 
under the provisions of the Metropolitan Water Act, 1871, in a 
portion of their districts, are the Kent, New River, Chelsea, and 

Zast London. The Act provides power to compel all the com- 
panies to give constant supply as and when the public authorities 
may see fit to demand ; but no company is compelled to give such 
constant supply if it can be shown by them that after the expira- 
tion of two months from the time of service of the requisition 
more than one-fifth of the premises in such district are not pro- 
vided with the proper fittings, in accordance with the regulations 
made under the above-mentioned Act. The attention of all 
householders ought to be given to the fittings and cleanliness of 
their cisterns, as well as to their house drains and the water pipes 
connected therewith, npon which depends in a great measure the 
purity and abundance of the domestic water supply. 


THE following announcement to their servants and others has 
been made by the United States UnionSteamboat [my pA dated 
Buffalo, January 1st, 1878 :—“* Hereafter it will be the policy of 
this company in the matter of appointments to positions in its 
service, in all cases where practicable, and where strict adherence 
to the rule will not work injury to its interests, to prefer such 
persons as are already employed by it in inferior or subordinate 
positions. For instance, all appointments of masters will be 
made from the list of first mates, regard being had to the length 
of service, meritorious conduct, proofs of capacity, zeal and faith- 
fulness. So of all other departments of the service. The exhi- 
bition of the qualities mentioned shall secure promotion to each 
employé as soon as practicable and consistent with the company’s 
interests. It is also intended by the management that in future 
where positions in our service are sought by the children of faith- 
ful employés, that preference shall be given such applications, 
due regard being given to fitness and qualifications,” —(Signed) 
W. Bullard, general manager. 


A BILL has been introduced into the Senate and debated to some 
extent, looking to theremovalof the U.S. Observatory to some posi- 
tion which shall possess the advantages of healthfulness, clearness 
of atmosphere, and convenience of access, which the present location 
lacks, as the river fogs obscure the sky, rendering observations at 
many times impossible ; the malaria sickens the officials ; the hill 
on which it is built has been so cut into in laying out streets 
surrounding it that access is difficult, and the traffic in the neigh- 
bourhood affects the instruments. In addition to this the build- 
ings are so old as to be falling to pieces, and are not worth 
repairing. These old buildings, which the recent “‘ Fire Commis- 
sion ” stated were regular tinder boxes, contain a valuable library, 

riceless records, and the finest telescope in the world; and the 
Renate committee therefore agreed to report a bill appropriating 
300,000 dols. for the purpose of erecting a new building, which it 
is believed will be put up on the hills north of the city. It is 
intended to purchase about thirty acres of ground, so that the 
Observatory will not be interfered with by the smoke of sur- 
rounding factories or dwellings. . 

THE mild winter has been favourable to the prosecution of the 
work on the Brooklyn Bridge, and thus far the workmen have 
only been compelled to quit work ten days during 1877 and 1878, 
in consequence of bad weather. It was not until late in the 
summer of 1877 that the first wire was laid, and up to the present “ 
time thirty-five strands of the seventy-six required have been 
completed and placed in position. Nearly 1800 tons of wire, of 
the 3400 tons to be used, have been delivered. The work on the 
approaches is advancing very rapidly. On the Brooklyn 
approach, two of the series of piers that are to support the road- 
way of the approaches are completed, while two others are 
partially completed, and can be seen from the street. Owing to 
the height of these piers, each support is only in the nature of 
columns, either isolated iron columns or brick piers connected by 
light longitudinal arches. On this side of the river the piers are 
nearly all completed, and the buildings on the block between 


Peal and Cliff streets have been removed. This approach will be 
nearly twice as long as that on the Brooklyn side, and much more 
elevated, thus involving more cost and labour in construction. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twretmeyver, Bookseller. 

NEW YORK.—THe Wittmer and Rocers News Company, 
31, Beekman-street. 
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TO OORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


anonymous communications. 





J. N,—No. 

J. W. F. (Chemnitz).—A letter for this correspondent lies in our publishing 
department, 

A WorkKMAN.—You will find your question fully anawered in THe ENGINEER 
Jor Dec. 2th, 1876, page 446. 

E. B.—A letter addressed to the inventor, care of Mesara. Munn and Co., 


37, Park-row, New York City, U.S., will sind him. The instrument is 
not made in Bagland, 

J. D. (Ipswich).— Your boiler is very similar to the Paxrman and Messenger 
boilers, but it lacks the good features of both. The longed joints cannot be 


inade « good job; they will burnout. The up rush of water through the 
tubes will be very violent, and wtll cause priming waless the boiler is fired 
very gently, 


M. A. (London).— We could not give you a general answer which would be 
trustworthy, because much depends on the workmanship, Thus, flues truly 





circular ave much stronger Uvan those which are not. Again, you sa 

nothing concerning transverse seams, which may be so wade as greatly to 
augment the resistance of a flue to collapse, As you want to use the least 
possible thickness of plate, you must resort to this method of construction, 
or you must use hoops. Under the circumstances we cannot do better than 
aleise you to buy and read Wilson's treatise on steam boilers, in which you 
will find the whole question elaborately discussed. 

SUBSCRIPTIONS. 


THE Exornger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terins (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 14s. 6d. 
Yearly (including tivo double numbers)... .. .. £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 18s, each :— 
Vola. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
vecewed at the following rates. Subacribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 

Remittance by Post-office Order. ~ Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, India, ~~ Japan alta, 
Natal, Netherlands, New Brunswick, Newfoundland, New Sou 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and wader is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with ali practical 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock ON THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George ad Riche; all 
0 letters to be addressed to the Bditor of THe Encineer, 163. Strand. 














MEETINGS NEXT WEEK. 

Tue Instirution oF Crvit Enorneers.—Tuesday, March 5th, at 8 p.m.: 
“The Hoogly Floating Bridge, by Mr. Bradford Leslie, M.I.C.E. 

Soctety or Enorxeers.—Monday, March 4th, at 7.30 p.m.: “ Water 
Purification, Sanitary and Industrial,” by Mr. J. Walter Pearce. 

Kino’s CoLttece Enoineerinc Socrery.—Thursday, March 7th: “ The 
Locomotive,” by Mr. Price Williams, M.1I.C.E. 

CuemicaL Socrery.—Thursday, March 7th, at 8 p.m.: “On the Action 
of Ammonia on Anthrapurpurin,” by Mr. W. H. Perkin. ‘On Some 
New Derivatives of Anisoil,” by Mr. W. H. Perkin. ‘‘ On Certain Poly- 
iodides,” by Mr. G. 8. Johnson. 
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THE LONDON WATER COMPANIES. 


Mucs that is written and said on the subject of the 
London water supply goes to encourage the idea that the 
companies who supply the water are practically irre- 
sponsible and uncontrolled. Some statements which 
were made before the President of the Local Govern- 
ment Board on Monday last, and some which were made 
by the president himself, may serve to correct the 
popular ca lg og on this point. The companies 
are not altogether free to do as they please, and if in 
any respect they are found to fail in the performance of 
their duties, the blame ought to be shared with those 
authorities who have the power to interfere but omit to 
do so. There are two requirements for which water is 
supplied to a town. One has reference to the ordinary 
wants of the inhabitants in respect to domestic and 
manufacturing or trading purposes, and the other con- 
sists in the protection of life and property against fire. A 
parliamentary committee, sitting through two sessions, has 
decided that the existing arrangements for the extinction 
of fires in the metropolis, “are not such as to furnish 
adequate protection to life and pro .” By way of 
remedy, it is recommended that the Fire Brigade should 
be transferred from the Metropolitan Board to the Com- 
missioner of Police for the Metropolis, and that the water 
systems now belonging to the various companies should 
be consolidated in the hands of a public authority. It is 
further recommended that the fund for the maintenance 
of the brigade should be enlarged, and that there should 
be a general application of hydrants where there is a 








constant service, These proposals have been met by the 
Metropolitan Board with a counter scheme, embodied in 
two bills now before Parliament, one for transferring the 
water supply from the companies to the Board, and the 
other for introducing a supplemental supply, whereby a 
constant service at high pressure shall te available for 
the extinction of fires all over London, while pure water 
shall at the same time be supplied to every house for 
dietetic purposes. The merits of this supplemental 
scheme have already been discussed in these columns, and 
although the project emanates from Sir J. Bazalgette, 
in conjunction with Mr. F. J. Bramwell and Mr. E. 
Easton, it is a singular fact that scarcely an advocate for 
the supplemental water supply is to be found outside the 
limits of the Metropolitan Board, while even within that 
select circle there is very nearly an equality of votes for 
and against the scheme. The vestries and district boards 
are declaring against it with remarkable unanimity, 
although almost universally favourable to the plan of 
buying-up the companies. 
he two bills which thus bring the metropolitan water 
question before the notice of Parliament in the present 
session are designated respectively the Metropolis Water- 
works (Purchase) Bill and the Metropolis Water Supply 
Bill. The latter bill, which embodies the supplemental 
scheme, seems almost dead already. The pretence that 
such an enterprise will preclude a large expenditure in 
another direction does not blind theeyesof the ratepayersto 
the fact that the new worksare estimated to cost £5,500,000, 
or as much as the main drainage of the metropolis. The 
metropolitan public are also alive to the fact that the 
tearing up of all the footways in order to lay a new main 
along each side of every thoroughfare will not promote 
the comfort of pedestrian traffic. Evidently the water 
<r are not particularly alarmed as to the likeli- 
hood of this extraordinary measure being adopted. But 
it is another matter with regard to the proposal to pur- 
chase the existing waterworks and plant. Unless the 
Metropolitan Board make a dear bargain, the transaction 
will be a mere transfer, and no extra burden will be 
thrown upon the ratepayer. The books of the Metropo- 
litan Board will be charged with a new debt, but there 
will be a new revenue of corresponding amount, and 
nobody need be any the worse. Hence the fear of 
of taxation does not necessarily operate in this case. 
There is also a very general feeling in favour 
of a consolidation of the water supply under one 
management, and a notion that some public authority 
should have charge of the entire affair. Who that autho- 
rity is to be is a question which causes a considerable 
amount of hesitation. While the matter is thus balanced, 
the water companies have shown a bold front, and have 
ne before the President of the Local Government 
rd with a request that the Government will oppose 
the Purchase Bill on the second reading. This is taking 
the bull by the horns, and it is a notable fact that the 
companies have not been tossed for their pains. Mr. 
Sclater-Booth received the companies’ deputation very 
blandly, and launched against them no indignant accusa- 
tions as to acts of delinquency and transgression. It is to 
the Local Government Board that the London water 
companiesare responsible, and they went thither on Monday 
partly for the purpose of asking—as Mr. R. Baxter put it 
—what great wrong they had done that they should 
be forthwith extinguished. They had committed no 
crime, they had not broken the terms of their Acts of 
Parliament, they had justly fulfilled their duties, they 
were efficiently supplying the public, and they were 
accordingly entitled to the protection which Parliament 
had poset | to give them. Supposing Mr. Baxter's decla- 
ration to be incorrect, it becomes necessary to understand 
wherein the fault consists. If the companies have failed 
in their functions, either the law is defective, or those 
who ought to exercise the powers conferred by the law 
have not done their duty. On Colonel Bolton, as the 
water examiner appointed by the Local Government 
Board, devolves the responsibility of looking after the 
companies, and seeing that they fulfil their statutory 
obligations in reference to the supply which they furnish. 
Mr. Sclater-Booth bears witness to the valuable work 
accomplished by this officer, and states that on two im- 
portant occasions the Local Government Board exercised 
a pressure on the companies, which resulted in the carry- 
ing out of some costly works for the improvement of the 
supply. Water companies, like the rest of mankind, 
require looking after, and it is satisfactory to find that 
there is a power which brings them to book when they 
are negligent of their obligations. 

Mr. Samuda, who introduced the deputation, made a 
statement which may provoke a smile of incredulity in 
some quarters. He referred to the Acts of 1852 and 
1871, and showed how the companies might be called 
upon to give a constant supply, as also to place hydrants 
on their mains. Heavy penalties might be imposed “for 
any deficiency of supply or inferiority in quality.” But 
the companies have never been called upon to pay a 
single penalty. Either the companies have been very 

ood or their overlookers have om very remiss. Mr. 
clater-Booth partly solved the difficulty by stating that 
the companies were always ready to listen to any official 
remonstrances, and to acquiesce in the demands made 
be them. On the whole this is much better than mere 
blunt coercion. The Government authorities seem to 
differ in this respect from the Metropolitan Board. The 
latter body maintains an absolute gulf between itself 
and the water companies, and the same policy is observed 
with reference to the gas supply. For some reason or 
other the Board prefers to appear before the public as anta- 
gonistic to the gas and water companies,and we venture to 
say that the interests of the public have not been promoted 
thereby. If the Board had done its best with the means 
at its disposal, London would not be in its present 
unsatisfactory condition with respect to the supply of 
water for fires. The Corporation has shown a some- 
what different spirit. By acting in harmony with the 
New River Company, the civic authorities are making 
rapid progress with a very perfect hydrant system, 





which in the course of about eighteen months from 
the present time will give the City that degree of pro- 
tection against fire which corresponds with the recom- 
mendations of the Select Committee already referred 
to. The cost of the extra pipes and the hydrants for 
the entire City area will be about £22,000. This 
expenditure, coupled with the fact that the requisite 
works impose no inconvenience on the public, may 
read a lesson to the Metropolitan Board, Certain experi- 
ments with hose and jets were carried out at Grays in 
Essex, last year, under the auspices of the Metropolitan 
Board, and the results were held to show that the hydrant 
system would be a failure in London. It is sufficiently 
clear that the system will not be a failure in the City. 
The hydrants already put down have been tested by 
Captain Shaw with satisfactory results, and the work is 
being carried out in accordance with the requirements of 
that officer. In reference to the purity of the London water 
supply, the recent report by Dr. Tidy cannot fail to re- 
assure the public, and the general good health of the 
metropolis is a strong argument that the water cannot be 
bad, though in some cases it might be better. The 
present session of Parliament will be an eventful one for 
the companies, and the second reading of the Purchase 
Bill will be awaited with much interest; unless, in the 
meantime, a Russian war should burst upon us, and 
sweep the water question out of sight for a season. 


H.M.S IRIS. 

THE records of experiments in screw propulsion con- 
tain little to parallel the anomalous results obtained 
with the twin-screw despatch vessel Iris. This ship was 
intended to attain a velocity of 17°5 knots an hour with 
7000 indicated horse-power. She was built on lines sug- 
gested by Mr. Froude as the result of an_ elaborate 
inquiry into the laws of fluid resistance to floating bodies 
and it was anticipated that every expectation formed 
concerning her would be realised. en she was tried 
on the measured mile for the first time, although her 
engines worked up to 6880-horse power, the ship reached 
a speed of but 16°45 knots; and as the speeds vary about 
as the cube roots of the powers, it was evident that a 

wer of about 8250 horses was the least that would suf- 

ce to drive her at 17°5 knots an hour, which power could 
not be got from the engines. Much disappointment was 
felt, ph various explanations were put forward to account 
for the shortcomings of the ship. It is generally known 
that twin screws are not on the whole so efficient as 
single screws, because they cannot be used without 
some arrangement to carry them outboard, either 
in the shape of wrought iron brackets or stern 
tubes, or both, and these appurtenances obviously 
increase the resistance of the ae But for this Mr. 
Froude allowed in his calculations, or more properly 
speaking, it was assumed that the lines which he h laid 
own for the ship would prove so excellent that not- 
withstanding the presence of stern tubes, the Iris would 
steam as fast, power for power, with twin screws asif she 
had been fitted with one screw. We have seen that this 
theory was hardly supported by the earlier trials of the 
ship. It was also suggested that the screws themselves 
were in fault, and that they would prove more efficient 
with two blades each than with four blades. Little could 
be urged in favour of thistheory. An eminent authority 
has stated that between the best and the worst formed 
screw there is not ten per cent. difference in efficiency, the 
pitch being the same. In normal practice it is known that 
propellers, whether they have four, three, or two blades, are 
about equally good, and that the number of blades is 
settled as a rule by considerations which have little 
or nothing to do with efficiency, but refer to vibra- 
tion and its prevention more than to anything else. To 
assert, therefore, that much improvement would be 
effected by taking two blades off each screw of the Iris 
appeared preposterous. Indeed, there was some reason 
to think that quite as much would be lost by augmented 
slip as could “s ined in any direction. However, the 
experiment oes cost very little, and so it was made, 
with, as we have said, results which are, we believe, 
without any parallel. The second speed trial of the ship 
took place on Friday, the 14th of February. We have 
already published the figures, but for convenience we 
re-produce them here—giving, for simplicity sake, only 
round numbers concerning the engines. On the first 
trial, the engines making 43 revolutions per minute indi- 
cated 768-horse power, and the speed of the ship was 
8 knots. On the second trial, with 45 revolutions, and 
604-horse power, the speed was 7°95 knots, or practically 
the same as on the first trial. Thus, 164-horse power were 
saved. On the first trial, with 65 revolutions, and 2561- 
horse power, the speed was 12 knots. On the second trial, 
with 65 revolutions, the power was 1661, and the speed 
11°759. Here a loss of less than a quarter of a knot an hour 
wasaccompanied bya saving of as much as900-horse power. 
On the first trial, with 82revolutions, and 5210-horse power, 
the speed was 15°123 knots ; on the second trial, with 
81 revolutions, the power was 3335, and the speed 
14°507 knots. Here we have a loss of 0°616 of a knot, 
and a reduction of 1875-horse power. Finally, in the 
last trial, with 89 revolutions and 4400-horse power 
only, a speed of 15°726 knots was obtained. As it was 
not considered advisable to run the engines faster than 
89 revolutions per minute, the experiment terminated 
here. It will be seen that a velocity less by *724 knots 
than that realised with four-bladed screws was obtained 
with the altered propellers, with 2480-horse power less. 
If the two-bladed screws prove equally efficient, when 
their pitch has been altered from 18ft. to something 
sharper—which will permit the engines to work up toa 
higher power without making more than 88 or 90 revo- 
lutions—the intended speed of 17°5 knots should be 


obtained with about 6200 indicated horse-power, or, say. 
2000-horse power less than would have been demanded 
by four-bladed screws. 
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will be seen that very little if any advantage was 
gained. The speed with the two-bladed screws was 
slightly less than when four blades were used, and the 
power was also less. Setting the two against each other, 
it may be said that no advantage whatever was gained 
by the change; and had the experiment ended here— 
as it might very well have done had it been carried out 
with a cargo steamer instead of with what is intended to 
be the fastest ship in the British Navy—it would 
have been taken as proved that there is nothing 
to choose between four blades and two blades. The 
facts are instructive, as showing how easy it is to draw 
erroneous conclusions from incomplete data. In the 
second series of experiments, the power with two-bladed 
screws was 1661 for a speed of 11°76 knots. Had the 
speed been 12 knots the power would have been about 
1750-horse power, so that the true saving amounts to 
81l-horse power. Here the gain is enormous, and, as we 
go on step by step, so does the benefit increase, and it 
thus becomes evident that what holds true of screws 
running at slow velocities bynomeans holds good for screws 
revolving rapidly. Again, it will be seen that, notwithstand- 
ing the loss of one-half the propelling area of the screws, 
the slip was not increased to any serious extent. Thus, 
at 8 knots the engines made but two revolutions per 
minute more with the reduced screws than they did with 
the unaltered propellers. The slip was thus augmented 
36ft. per minute, or less than one-third of a knot per 
hour. At 12 knots the slip was but slightly augmented. 
Practically it may be said that no loss of any kind 
worth mentioning ensued from the change. 

We are thus brought face to face with the fact that 
the four blades which were removed required nearly 2000 
indicated horse-power to work them, and we have to con- 
sider in what way this enormous power was expended. 
The problem is one far from easy of solution. It is im- 
possible to maintain that it was wasted in overcoming 
the surface friction of the propeller blades in the water. 
If that were so, then the remaining blades must continue 
to offer the same proportionate frictional resistance; and 
of the 4400-horse power actually exerted by the engines 
of the ship on her fast run, nearly 2000 would be wasted, 
and only 2400-horse power net would be left for other 
resistances and for propulsion, which is absurd. In the 
runs when the s A were nearly identical, the thrusts 
must also have been nearly identical. The efficiency of 
both the four-bladed and the two-bladed screws was there- 
fore so far the same. The defect of the former lay in the 
fact that much more power was required to turn them than 
sufficed with the latter. It may be argued, perhaps, that 
this statement is not accurate, and that the four-bladed 
screws really exerted a much greater thrust than their 
fellows, but that they operated in some unexplained way 
to prevent the influx of water to the ship’s stern, and so 
increased her resistance. We see no ground whatever for 
this theory. The only feasible explanation of the pheno- 
mena appears to us to be that which we have already 
stated—the screws were harder to turn round with 
four blades than with two blades. Why they were 
harder to turn is quite another point, which we are 
unable to determine with certainty, nor are we aware that 
any one else is in a better position. The problem de- 
serves the most careful investigation,and we have no donbt 
it will receive it from Mr. Froude. But it is clear that the 
abnormal resistance did not materially affect the per- 
formance of the screw asan agent for giving a thrust. Yet if 
so much of the power had been wasted in what is known 
as “churning” the water, it seems probable that the thrust 
would have been diminished. On further examination 
we believe it will be found that the four-bladed screw 
was hard to turn, because it carried round with it a great 
deal of water. In other words, as it progressed ahead it 
continually imparted a motion of rotation to successive 
bodies of water previously at rest, or moving in easy 
curves or right lines. The two-bladed screw does not do 
this to the same extent, because it is deficient in what 
may be termed transverse or projected area. In other 
words, the power of the engines was wasted in putting 
water in motion in a direction not parallel with the keel, 
and this motion was useless as a means of producing 
thrust. 


THE FAILURE OF THE TARIFFVILLE BRIDGE. 

Ir is barely a year since we investigated in these 
columns, vide THE ENGINEER of March 16th and. April 
27th, 1877, the causes which led to the downfall of the 
Ashtabula bridge in America, and the deplorable loss of 
life which attended that catastrophe. On the 15th of 
January of the present year a very similar disaster 
occurred, although fortunately not accompanied with so 
serious a sacrifice of human life. Thirteen persons 
killed on the spot, and between thirty and forty more 
injured in various manners, represent, nevertheless, a 
very respectable number of victims. “ Accident” is 
a very convenient term for expressing any event 
which we have not had the forethought to antici- 
pate, nor the skill nor care to prevent. Viewed in any 
other light, the application of that term to either the 
Ashtabula or the Tariffville calamity is erroneous. 
We demonstrated this with respect to the former occur- 
rence, and we believe we shall do so with regard to the 
latter, to the satisfaction of our readers. 

The bridge in question was a timber structure, built in 
1871, and was of the well-known Howe truss type. We 
learn from two excellent articles on the subject which 
have appeared in the American Railroad Gazette that it 
consisted of two spans, the general dimensions of which 
were as follows:—Span in the clear, 160ft.; depth of 
truss, 20ft.; length of each panel, 10ft.; width im the 
clear, 14ft. The ratio of depth to span is just one-eighth, 
which is not an extraordinary proportion for timber 
bridges in the States, although there are but very few 
examples of iron structures in this country in which the 
depth is proportionately so great. Deep trusses, whether 
in timber or iron, are economical. The strains upon the 
upper and lower members are reduced without occasion- 
ing any theoretical imcrease upon those in the web, 
Practice, rather than theory, puts a limit to the depth of 


-of superior quality for bridge building purposes. 








a truss, owing to the difficulty of preserving long unsup- 
orted struts free from deflection. The Howe truss 
as parallel horizontal upper and lower chords, braced 

together by vertical tie = of wrought iron and double 
timber diagonals intersecting at the centre of the truss. 
Of these diagonals, those sloping downwards towards the 
abutments are struts, and the others counter braces or 
“ counters.” 
ties, it is altogether misapplied, as they are useless for 
that purpose. The struts and counters do not rest 
against the chords, but abut square against cast iron 
angle blocks, through the centres of which the vertical tie 
rods pass, and continue right through the chords them- 
selves. These angle blocks constitute a distinguishing 
feature of the Howe truss. They are a weak point in the 
structure, and in the present case, as we shall show, 
contributed signally to the failure in question. 

A bridge or other example of engineering construction 
may fail from one or more of three principal causes. Bad 
or defective designing, bad po ~ bad workman- 
ship. In the present instance, the whole three causes 
contributed, although in different degrees, to bring about 
the disaster. 
ing under which the bridge broke down proves that the 
load per unit of strength was not in excess of that 
which each girder was designed to carry. It remains to 
be ascertained whether the material in the different parts 
of the girders was properly apportioned, and sutticient in 
quantity to safely resist the strains allotted to it. The 
total load, dead and rolling, which each girder had to carry 
may be put at not less than 130 tons, which will in this 
case exactly represent the strain upon the centre of the 
upper and = chords respectively. The gross sectional 
area of the upper chord was originally 286 square inches, 
and dividing this into the strain, we obtain the compres- 
sive effort per square inch of chord equal to 1068 |b., 
which is sdk beyond the safe working load for on™ 

sut 
the authority we have quoted, as well as others equally 
reliable, concur in the statement that the timber was 
of an inferior quality, and much of it totally unfit to be 
put intoa bridge. In addition, the chords in some places 
were rotted away to the extent of 2in., which reduced 
the original sectional area to 234 square inches, and in- 
creased the strain to 1306 lb, per square inch. This latter 
strain is greatly in excess for the best timber, and there- 
fore still more so for the description used in the broken 
bridge, especially when the whole chord was weakened 
and deteriorated in the manner subsequently ascertained. 

The evidence against any derailment having taken place 

is conclusive. Otherwise the weakened and semi-rotten 

state of the timber in the chords would be more than 
sufficient to account for their yielding to the shock which 
such an occurrence would inevitably give rise to. 

Whatever share of weakness, to use the term, may 
have been contributed by the chords in accomplishing 
the ultimate failure of the bridge, there can be no doubt 
that the immediate cause was due to the fracture of some 
of the tie-rods near the centre of the girder. These 
appear to have been theoretically too weak for the caleu- 
lated loads they had to carry, and this weakness was very 
much exaggerated, first, by the employment of bad iron, 
and, secondly, by bad workmanship. An analysis of the 
strains upon the end tie-rods, and those upon the rods near 
the centre, where the failure is reasonably assumed to have 
commenced, together with a calculation of the sectional 
area available for resisting them, will place this matter 
beyond a doubt. At the ends of the girders the vertical 


tie rods were three in number, that is, each set | 


of tie rods was composed of three rods lin. in 
diameter, thus giving a total sectional area of 7°215in. 
Dividing the maximum strain 137,000 lb. by 
area, we shall find the tensile strain per square inch 
in each rod to be just 8 tons. English engineers would 
consider this much too high a unit strain for even iron of 
exceptionally good quality, But this area was consider- 
ably reduced by the screw threads being cut into the rods 
instead of the latter being upset at the ends, and 
thickened before screwing. The net sectional area was, 


therefore, instead of 7°215in., only 530lin. The actual | 


tensile strain was consequently nearly 11 tons per square 
inch, instead of 8 tons. If a similar-analysis be made 
of the tie rods, 1}in. in diameter, at and near the centre 
of the girder, it can be readily shown that owing to the same 
causes the tensile strain per square inch amounted to a 
little over 10 tons. If to these all-sufficient causes be 
added the facts that the nuts and washers were impro- 
perly proportioned, that the number of threads was too 
few, and that the iron angle blocks were exceedingly 
bad castings, we need not seek farther for the reason of 
the downfall of the bridge. The only wonder is that it did 
not occur sooner. The question might be asked, that so far 
as the tie-rods are regarded as the primary cause of the 
yielding of the girder, the failure might have commenced 
near one end of the girder instead of its centre, since the 
strain was rather greater at the former point. The dif- 
ference, in the first place, is very slight, and in all proba- 
bility the acccompanying weakness in the chords, which 
would be a maximum at and near the centre, determined 
the failure at that point. 

We have already alluded to the employment of cast 
iron angle blocks, m order to connect the diagonals with 
the chords, as a feature peculiar to the Howe truss. Now 
it is not difficult to point out that had the struts 
and counter-braces been directly connected with the 
chords, as is usual in other trusses, the failure might not 
have occurred. The tie-rods were evidently unable to 
resist the tensile strain brought upon them at the point 
of junction with the diagonals. td under these circum- 
stances, the diagonals had been capable of acting as ties, 
they would have relieved the ties of a portion of their 
load, and probably prevented the disaster. But owing to 
the method of connection employed by the angle blocks 
the diagonals could only act as struts, and could affor 
the failing tie-rods no assistance. Ina word, the Howe 
truss has no real counter-bracing, for although the actual 
diagonals are in the structure, they can only transmit 
strain in one direction. It is no doubt in vonsequence of 


If by this term they are supposed to act as | 


An investigation of the conditions of load- | 


this | 


| these theoretical and practical defects that the use of 
the Howe truss is being abandoned in America. Unless 
| some radical changes are made in the designing, workman- 
| ship, maintenance, and, above all, testing and inspection 

of American railway bridges, we are afraid the recent 
| catastrophe will not be the last we shall have to chronicle. 


| 
' 


PLUMBERS’ UNIONS AND APPRENTICES. 

| THERE are probably few of our readers who have not at 
| some time had good reason to deplore the absence of common 
intelligence characteristic of ees as a class, Everyone 
1as become so accustomed to their seemingly obstinate 
stupidity as displayed in the greater part of the work— 
especially of repairing work—which they undertake, that any 
relief from it and its effects is looked upon as not to be had, 
and resignation has followed the conviction that the best that 
can be done is to render their employment as unnecessary 
as possible. It is generally known that the most indif- 
ferent workmen are those who constitute the firmest sup- 
porters of extremely illogical trade union rules and 
violations of the laws of society. Of all the absurd demands, 
those most opposed to the dictates of common sense and 
to the laws and conditions of trades, the most flagrant 
| are necessarily those which receive their greatest support 
from the more ignorant of the dupes of the men whom 
they pay to advise them to their own paramount dis- 
advantage. No one therefore is surprised to hear that there 
is an amalgamated trade union of operative plumbers, and 
few will unexpectedly learn that some of the rules of their 
union are as disgraceful as any that ever belonged to the most 
ignorant of trade societies. Premising that the least efficient 
workmen are the strongest supporters of these restrictive 
rules, those of a plumbers’ society may be imagined ; and as an 
illustration, the following case will serve to show their 
character. The men, in common with other of the lower 
order of trades unionists, act in accordance with an unex- 
pressed opinion that an employer is a being provided by 
nature to find them work, which they are to do as they 
please, and for which they are to be paid in accordance 
with their own ideas of individual importance; and, more- 
over, that this employer shall conduct his business with 
strict reference to rules framed without any regard to the 
circumstances of his business and leaving the master no 
alternative, as they think, save submission. Recently a Mr. 
Hardisty, a Nottingham master plumber, took a youth into his 
employment ‘‘ on trial,” and on condition that should he show 
aptness in learning the mysterious craft of his employer he 
should be duly apprenticed. After the trial, which lasted 
eight months, the boy was bound, and a deputation from ‘‘the 
Union,” immediately informed Mr. Hardisty that by accept- 
ing this boy as an apprentice he had transgressed their 
rules; and for this ‘violation of a rule promulgated 
by a body having no legal or moral right whatever 
to make laws except for themselves, Mr. Hardisty was fined 
50s., and told that the youth legally bound apprentice to him 
would be taken or must be sentaway, becausethe Union willed it. 
Events would seem to suggest that the employer was of little 
better material than the men, for the tyranny of the union 
did not end with forcing Mr. Hardisty to resign his apprentice 
and pay a fine, but the boy was transferred to a Mr. Mow- 
bray, another master plumber, who, finding him dishonest, 
returned him to Mr. Hardisty, who found himself in a 
| dilemma. He could not employ the | in plumbing work, 
for the all-powerful union said he should not, and he could 
not discharge the lad, for he was apprenticed to him, and 
could legally demand both to be instructed in the art and 
mystery of plumbing, and to be paid his wages at the 
covenanted rate. Mr. Hardisty feels, no doubt, in a difficult 
| position, but surely it must be admitted that this dilemma 
| has been courted by his heed of the rules of these fanatical 
| 





unionists. These workmen are not so scarce that a single 

{employer cannot fill his shop in the case of his having 
to discharge one set? The matter as regards this apprentice 
| is at present unsettled, and Mr. Hardisty is his servants’ 
servant. Mr, Mowbray meanwhile was also experiencing the 
beneficent rule of his servants’ union. After he returned boy 
No. 1 he was allowed to take an apprentice in his place, and 
| he expressed his desire to have his own brother, but that did 
| not suit the union. Mr. Mowbray seems to have been a little 
less easily subjected to servitude than Mr. Hardisty, and 
| refused to recognise the right of the union to prohibit his 
teaching his own brother a business. Thereupon these lovers 
of freedom ordered all the plumbers in his employ to stop 
| work till the youth was sent away.~ Mr. Mowbray held to 
| his freedom of action, the result of this being that the brick- 
layers and slaters who are members of the Amalgamated 
Societies Union also ‘came out,” upon which Mr, Mowbray, 
becoming alarmed, met the trades’ unionists to endea- 
vour to arrange matters. They were willing. Mr. 
Mowbray had merely to pay a fine of £8 and give in; 
if he demurred the fine would be doubled, and so 
on. Mr. Mowbray did demur, and the fine was raised to £16. 
We do not know whether Mr. Mowbray has paid the fine, 
but when he applied to the Nottingham magistrates, from 
whom he got no assistance, he seemed to be under some 
impression that he must. It is of course useless to talk to 
operative plumbers as a body, of the justice or otherwise of 
their actions, or of the rod which they make harder for their 
own than for the masters’ backs ; but it seems strange that in 
a case of the kind above referred, that the law cannot be put 
in force against workmen who not only intimidate others, but 
who endeavour to extort money by threats, and who obstruct 
the proper performance of trade contracts. 


THE LONDON COAL SUPPLY, 

Ar the present time the question of the more rapid and 
economical coal supply of the metropolis is receiving much 
closer attention than has hitherto been accorded to it, and 
there seems some chance that the burdens which lie so heavily 
upon the London consumers may presently be rendered some- 
what less irksome. There are now two methods of sending 
coal from the principal Northern and Midland districts to 
London—the one by sea, and the other by railway, By the 
former plan the charge is only 4s. 3d, per ton from the Tyne 
to the Thames, whereas the railway rates from the South 
Yorkshire coal-field amount to 7s. 2d. per ton, besides the city 
dues. Thus, starting on equal conditions at the pit, the New- 
castle coal can be sold in Potidon at 2s. to 4s. per ton below 
the same class of fuel from the districts named, From South 
Yorkshire there is virtually only one outlet—the Great 
Northern, which serves as the principal carrier of the large 
tonnage collected by the Sheffield system. Now, however, 
the Great Eastern 1s making a great effort to penetrate into 


this industrial preserve, and is promoting a line—running 
through Lincolnshire—over 130 miles in length which, if 
authorised by Parliament. would afford another important 
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competing and direct route between London and the North, 
That the coal traftic is worth fighting for is shown by the 
facts that during the month of January the Midland carried 
145,819 tons, the North-Western, 108,094 tons; the 
Great Northern, 94,327 tons; and the Great Eastern, 
57,078 tons to the metropolis. As matters now stand 
the Great Eastern has running powers over the loop line of the 
Great Northern line from March to Doncaster, but the route 
is circuitous and in many respects inferior to that of the Great 
Eastern direct road, or that which the Great Northern now 
proposes to make between Spalding and Lincoln, But whilst 
the various forces are being ranged for this great Parlia- 
mentary fight—an effort to compromise having been made and 
declined on both sides—another somewhat startling scheme is 
put before the public by a Mr. J, W. Thompson, who already 
hoasts of ‘promises of financial co-operation and support from 
several leading Yorkshire colliery owners, as well as of a large 
Metropolitan gas company.” ‘This plan, it is set forth, would 
effect a saving of 7s, per ton in the conveyance of coal to the 
‘Thames, and contemplates the use of steam tugs on the Ouse, 
‘Trent, and Humber, ‘20 deck-lighters and 30,000 Admiralty 
coal sacks.” By filling these sacks in the various interior ‘‘ navi- 
gations,” rivers or canals, and loading them in the vessel they 
would be taken direct to the Thames, discharged into lighters 
at Southend, and thence taken to the various metropolitan 
wharves below or above bridge. There is, in this proposal, 
at least the merit of novelty, and it has the appearance of 
being feasible in practice, for it is palpable to the most super- 
ficial observer, that there is an enormous waste of time and 
material in the ‘‘lading and teeming” operations which coal 
has to undergo between the pit head and the consumer’s cellar 
under the existing system. 


THE MINERAL RESOURCES OF 'THE BIRMINGHAM DISTRICT. 


Discoverigs of minerals continue to be made in the Bir- 
mingham district of much significance touching the future of 
that important industrial centre. The old Statfordshire coal- 
field, defined in the volcanic action which threw up the 
minerals, by extensive faults, east and west in par- 
ticular, is encircled by deep-red rocks and purple marls. In 
an attempt, in 1832, to determine whether coal lay beneath 
this strata on the Birmingham side of the great eastern fault 
at West Bromwich, the fate Lord Dartmouth spent £30,000. 
Only a little coal was found, and the works were aban- 
doned, The search was, however, resumed towards the 
close of 1869, and pits were sunk in the Sandwell Park, 
mainly by a company of local capitalists, who were them- 
selves mostly colliery engineers. Coal was found lying 
wetty uniformly 8 — thick at a depth of 423 yards 
Frade the surface. From these pits 4000 tons a week 
can now be raised with ease. The discovery of coal at Sand- 
well induced the belief that right away from this eastern fault 
of the Staffordshire coal-tield the seam extended beneath 
Birmingham into the known Warwickshire field. In the hope 
that this might prove to be so, the Hamstead Colliery Com- 
pany and the Perry Bar Colliery Company were formed, each 
with a considerable capital, and having extensive tracts of 
land. ‘Two years and a-half ago, the Hamstead Company, 
whose property is situated near to Sandwell, began to sink 
two shafts. In one of these, at a depth of 186 yards, the 
sinkers at the close of last week came upon the limestone 
which runs through the whole of the Warwickshire field, 
and which, at a depth of 123 yards, was found at Sandwell. 
It is known as the spirorbis limestone, because of the fossil 
spirorbis carbonarius of which it is chietly made up. ‘The dis- 
covery is this week creating much satisfaction among the 


traders in the district affected, inasmuch as there is 
now very little room to doubt that the whole area 
between the originally defined eastern limits of the 


Staffordshire coal-field and the valuable deposits of the 
Warwickshire field is enriched by the underlying thick coal. 
The Sandwell Company found coal 300 yards below the 
spirorbis limestone; at that depth it will most probably be 
found by the Hamstead Company. The geological down- 
throw indicated in the greater depth of the Hamstead over the 
Sandwell sinkings may imply that a little disturbance will be 
encountered, but the Staffordshire mining engineers are of 
opinion that this disturbed ground will soon be passed 
through, and that the coal will be found lying horizontally at 
a fair workable level. Birmingham can now look to the 
possession of pure and cheap coal in her immediate vicinity 
throughont many generations to come, and the life of the 
Staffordshire district is proportionately lengthened. 








REVIEWS. 


Le Téléqraphe: Terrestre, Sous-Marin, Pneumatique; Histoire, 
Principes, Mecanismes, Applications, Réglements, Tarifs, dc. 
By Pav Lavrencty. Paris, Rothschild, 1877. 

THERE has of late been a lull in some of the practical 

work connected with telegraphy—such as the increase of 

submarine cables ; but we notice indications that, sooner 
or later, a large amount of work will have to be done in 
this direction. Meanwhile, authors are busy in disse- 
minating knowledge. A few years ago almost all those 
men who knew aught of the subject were too busily 
occupied in doing the work to be able to tell the world 
how and why it was done. Cables have been laid con- 
necting the great nations of the civilised world, instru- 
ments have been devised to permanently record the 
flashes of electricity forming the signals, and, more 
recently, to enable the very sounds of the voice to be 
transmitted, and even to be reproduced. “ 
The author of this little work has endeavoured to give 
at greater length than is usual in books of this kind, the 
history of the progress of electrical science, and to explain 
in simple language the principles which govern telegra- 
yhic work. The strong point of the author is history. 
e thus gives a large amount of very interesting infor- 
mation ; but when the subject is science, he fails to pass 
the Rubicon of elementary knowledge. True, he does not 

intend to treat the subject deeply , but we think even a 

work of this kind should give something better about Sir 

W. Thomson’s achievements. The mirror instrument is 

mentioned, but not the recorder. It is, however, difficult to 

say what should be put in an elementary book, but 
this we can say, that so far as M. Laurencin has gone 

he has treated his subject in a clear, graphic, a 

concise manner. Although the historical treatment runs 

more or less through the whole book, the first part is 
specially devoted to it. Then we find the production of 
electricity discussed, and further on a description given 








of the various batteries in common use, such as that of 
Bunsen, Daniell, Bréguet, Léclanché, Marié-Davy, &e. 
We do not quite see how pneumatic action can be classed 
as telegraphic. Then, again, we fancy that the follow- 
ing is not exactly correct ;—‘“The description, purely 
theoretic, of the first telegraph based upon the theory 
of static electricity, is found in an English magazine at 
the commencement of 1753, but it was not till twenty 
years later that this idea was realised by a Genevan 
physicist—George Louis Lesage.” We cannot enter into 
the question of priority, which has over and over again 
been discussed; but we think that the first practical 
application must be claimed by England. M. Laurencin 
describes the various recording instruments of Morse 
and Wheatstone, the type-writer of Hughes, &c., and 
illustrates the text with admirable woodeuts, Sub- 
marine telegraphy, military telegraphy—the systems 
adopted by various countries—special tariffs, have each 
a chapter devoted to them. Altogether the book will 
supplement most of our English works, which are, as a 
tule, purely scientific. 





A Treatise on Statics, Containing some of the Fundamental 
Propositions in Electrostatics, By G. M. Mrxcuiy, M.A. 
Longmans, London. 1877. 

Tue education of an engineer is beginning to prove 
rather a troublesome affair. A few years ago the know- 
ledge of pure or applied mathematics possessed by the 
average member of the profession was woefully deficient. 
Many who desired to study could not for the want of 
suitable books, but this fault is now being remedied, and 
theoretical literature will ere long be fairly complete. 
It would not be difficult to point out several good works 
in almost any particular branch of study. The branch, 
Statics, has now, by the addition of the volume 
before us, been treated comprehensively. We have a 
crowd of elementary books, a few, including Mr. 
Minchin’s, of a more advanced character, and the most 
elaborate treatise of Profs. Thomson and Tait to crown 
the edifice. Mr. Minchin’s book seems very well adapted 
for the purpose he has in view. It is not an elementary 
book, and it presupposes the student to have dived pretty 
deeply into pure mathematics. Before commencing this 
work he should have a thorough grasp of algebra, a fair 
knowledge of trigonometry, of analytical geometry, and 
of the differential and integral calculus. Fisving these, 
he may proceed to the study of the work with some 
proeness of advantage—without them we should advise 
1im to leave the work alone. 

In indicating the method he has pursued, Mr. Minchin 
gives three conceptions, which necessarily enter into the 
solution of every physical problem, namely, the physical, 
the geometrical, and the analytical. We agree that the 
physical conception is as important, if not more important 
than either of the others, but we submit that this book 
gives little aid towards the formation of this same 
purely physical conception. In this it is not singular, 
and we are inclined to say that the real physicist is 
almost obsolete. The concept is difficult unless the 
student undertakes original work, which we maintain 
he can and ought to do from almost the commence- 
ment of his studies. The author deserves great 
04 for having departed from the plan of ordinary 
00ks, and having worked at length a large number of 
examples and illustrative problems. 

At the end of his book Mr. Minchin devotes a chapter 
to the discussion of “ attractions,” and “theory of poten- 
tial.” Now this might have been thought to be just the 
portion of the treatise wherein the physical conception 
should predominate, but we fear the whole idea, except 
to the purely mathematical mind, will remain as hazy as 
ever. Few understand the various meanings given to 
potential, and the use of the term is beginning to be felt 
irksome. Then we would call attention to a necessary 
interpolation in the ordinary definition of the electrostatic 
unit, viz., that the “dialectric is air.”. However, viewing 
the work as a whole, it forms an admirable treatise for 
the use of one who has fair mathematical abilities, and 
might be read with advantage by every student who 
wishes to call himself an engineer. 








PRIVATE BILLS.—SESSION 1878. 


THE following list shows the progress of bills through the 
Private Bill Office during the week ending 28th February :— 





No; Name of Petition. | Parliamentary Agent.. | Remarks. 








1 King’s Cross and City Tram- } 
'8.0.C. 


ways... ..... .. .. .. P. Burrowes Sharkey 2 
67 Cork and Kinsale Junction 

| al P. 
P. 


8. 
ailway uhh ote ../P. Burrowes Sharkey .. P.P. Mar. 1 

175 Letterkenny Railway ..\Dysonand Co. .. .. .. P.P.Mar.8 
185 Aberdeen Tramways .. Martin and Leslie .. ..'N.C, 
263'Ilen Valley Railway (Bautry | 

| Extension) .. .. .. ..P. Burrowes Sharkey’ ..8.0.C, 
272'Galway and Salthill Tramways Cruse and Clay .. ..|No appear- 
273: Ramsey and Somersham Rail- ance. 

POE cE ey .. Henry Cruse --|P.P. Mar. 8 


| 





Of those Bills which are still 
ance or otherwise with Standing 
impressions, 


poned, the fact of compli- 
ers, will be given in future 








Tue DupLEY AND HALEs Owen Rattway has been inspected on 
behalf of the Government by Major Majendie, who has expressed 
his general approval of the line, and the Great Western Com- 
pany intend to open it for public traffic at an early date. 


Tur Eppystone LicHTHovse.—In reply to a question put in 
the House on Monday, Sir C. Adderley said the rock upon 
which the eae rer Lighthouse has stood for nearly 120 years 


has become undermined by the sea, and the foundation of the 
lighthouse is very seriously weakened. Although there is not 


any immediate danger to be ae the tower can no 
Foie be considered safe. The Trinity-house have, therefore, 
fin determined to build a new lighthouse on another 
about forty yards from the present tower, the expense of which 
will, like other ee works, be defrayed out of the 
Mercantile Marine Fund. Until the tenders which have been, 
or are to be, invited have been received, he was not in a position 
to state the estimated cost or the time which will be required for 
completion. 





CONTRACTS OPEN. 


—_— 


MOORSWATER VIADUCT.—CORNWALL RAILWAY. 

TENDERS are required for the construction of a viaduct at 
Moorswater, with embanked approaches thereto, in substitution 
of the viaduct at present existing. The tenders are to be sent on 
or before the 14th of March to Mr. F. 8. Fowler, Secretary, Joint 
Committee, Cornwall Railways, Plymouth. 

The works comprised under this contract are the erection 
and upholding of a masonry viaduct across the Moorswater 
Valley, in eight spans of 80ft. each in the clear, to be built of 
stone raised from a quarry on the company’s property at West- 
wood, four miles distant upon their line, or thereabouts, from the 
site of works—unless the engineer allow other stone of equal 
quality to be used on terms stated in the specification—with 
quoins to piers and arches, and other dressings of granite. Also 
the widening of existing embankments, and dry-packing their 
sides, and the ballasting the deviation line throughout its length, 
and sundry other works mentioned or referred to in the drawings 
and specification, the contractor finding all the materials, labour, 
plant, machinery, and tools, and executing all temporary or con- 
tingent work. ‘The whole work to be in strict accordance with 
the specification and drawings, and completed under the condi- 
tions and stipulations of the contract, to the satisfaction of the 
company’s engineer before Midsummer, 1880, In consideration 
of these works, the company to pay a lump sum subject to increase 
or diminution for variation in the works, or other purposes, as 
hereinafter specified and stipulated, and instalments on account 
to be made as provided. The whole forms the subject of a con- 
tract, with bond of £2000 and sureties to a like amount, condi- 
tioned on the due completion of the contract according to the 
terms thereof. 

The specification of works is so complete and admirably drawn 
that in spite of its length we give it in full :— 

A suitable office, with fire-place, table, stools, lock and key, 
to be provided on the works for the use of the engineer, and a 
similar one for the inspectors. The existing embankment of the 
Cornwall Railway to be widened, as shown on the sections, with 
surplus excavation from the foundations of abutments and quarry 
rubbish from Westwood. The old slopes to be benched at inter- 
vals of 10ft. vertically, the benching at least to be 5ft. wide. The 
width of embankment at top to be as shown on the cross sections— 
that is to say, for a single line of way only to within 100ft. of tle 
viaduct, the last 100ft. to be constructed for a double line. The 
side slope of the single line embankment to be one and a-half to 
one, and to be left uniform, but not soiled. The slopes of the 
existing embankments to be excavated for footings to dry side 
walls, the bottom to be to the pitch shown, and the angles exca- 
vated close home. Any shoring to secure the line of railway, or 
to prevent slips, to be executed as required. The double line 
portion of the embankment to have a dry wall of the thickness 
shown on section, packed with selected slate from Westwood to 
a slope of dir. to a foot on both sides, and the back 
of the abutments to be filled in in the same manner. 
The top of the embankment to be pitched or packed across its 
whole width, similarly to the sides, and to a thickness of 5ft, 
All settlements previously to opening the deviation for traffic to 
be made good, and the width at top maintained. The dry pack- 
ing to be executed in layers square to the face or as ordered, and 
the spaces filled in with earth, the outside to be carried up true 
to profiles fixed for line and level. <A coating of earth not less 
than 6in. thick, to be spread over the asphalte coating hereafter 
to be named, and dry rubbish over the earth to receive the 
ballast. The Looe Railway running beneath the viaduct 
is to be kept clear of all obstruction, necessary temporary 
fences and gangways over the same to be erected as required 
by the Looe Railway Company, all arrangements with 
whom the contractor is to make for himself. The 
water-course running near pier No. 5, is to be diverted as 
shown on plan. The mill stream adjoining the Looe Canal is not 
to be interfered with, and any rubbish accidentally falling therein 
is to be removed with as little delay as possible ; any damage to 
its banks to be made good to the satisfaction of the parties 
interested. Ballast for a single line of rails to be laid throughout 
the deviation to a width of 14ft., diminishing to nothing as the 
old line is joined, to consist of hard selected stone from West- 
wood or granite spawls, the thickness to be 10in., except at the 
western end, where the cant of the road is to be brought up with 
the ballast. The company will provide and lay the permanent 
way and the necessary be ballast. The company will fence the 
lands intended permanently to remain enclosed. All temporary 
lands to be fenced as required by Acts of Parliament, adjoining 
owners, or the engineer. 

Excavator.—The foundations for the abutments and piers to be 
excavated to the solid rock, any loose stone to be removed, and 
the bottom to be brought to a uniform surface, perfectly hard 
and true ; no smal! benchings will be permitted, and any holes to 
the bottom of which it may be considered inexpedient to exca- 
vate, are to be walled in solid, with as little mortar space as 
possible, or filled with cement concrete. The back of the excava- 
tions to the abutments to be strongly and securely shored against 
slips, the front and sides to be also shored or given a sufficient 
slope. Any loose earth or débris which may have slipped in to 
be removed from the foundation before the masonry or concrete 
is commenced, or if already in hand, as quickly as possible. The 
débris from the abutments and end piers to be formed into bank, 
that from the remaining piers to be run to spoil and regularly 
trimmed under the existing viaduct, or as ordered, within 100 
yards of pit. The foundations to be kept clear of water until 
the masonry is in, and has had time to set, so as not to be 
damaged by water. Any stanks or dams to keep the water away 
from the excavations, and any launders, troughs, sluices, &c., 
for diverting streams to be constructed and applied as required. 

Water. Water for the works throughout to be obtained from 
any convenient sources; the company have not made any 
arrangements for supply. The lime mortar used throughout to 
be composed of fresh. rnt, unground, and unslaked pure blue 
lias lime, mixed with sharp, clean river or pit sand in the pro- 
portion of two or two and a-half parts of sand to one of lime by 
measure, or with such a quantity of fresh-burnt, clean furnace or 
engine ashes and clinkers, that the mortar produced with one 
part of lime shall be of the same volume as with the specified 
quantity of sand. The ingredients—lime and sand, or lime and 
ashes, as the case may be—to be passed through a screen not 
coarser than four meshes in a lineal inch, then to be ground in a 
mill driven by a steam engine, the weight of roller and power of 
engine to be to the engineer’s satisfaction. The screening may 
be dispensed with on the engineer’s permission to that effect, 

iven in writing, but is to be resumed upon his order so to do. 

ortar for thick walling to be two and a-half a of sand to 
one } avai of lime ; and for facing, ashlar, and ing, two parts 
sand to one part lime, the increased quantity of sand to be 
entirely coarse. Stale mortar is not to be used unless with 
special permission for each individual use. Cement mortar to 
consist of one and a-half parts of sand, as before described, to 
one part best Portland cement. The breaking weight of 
cement seven days after gauging to be at least 300lb. per 
square inch, and 95 per cent. by weight is to pass throu 
a gauze sieve 900 meshes in an inch without rubbing, t 
weight to be not less than 1 cwt. per imperial strike bushel, the 
mortar to be ground as lime mortar, and used quite fresh ; stale 
cement mortar, if reground, may be used where lime mortar is 
specified, but without any extra payment. The cement concrete 
is to be com of broken stone, gravel, sand, and Portland 


cement as last specified ; the Portland cement to be covered with 
three times its bulk of sand, and turned over twice, then an equal 
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quantity, or three times the bulk of the cement, of coarse gravel 


and clean broken stone, similar to ordinary metalling, to be added, 
the whole turned over once, water added, and the whole 
again turned over twice ; the concrete is then to be laced in the 


pits, and large blocks of stone set therein by hand, the blocks 
amounting to about half a ton for ton of concrete put in. 
All lime and cements to be kept dry on wooden floors, in sheds 
erected for the purpose. The stone for all rubble work to 
be the best procurable from the Westwood Quarry, to 
be large and sound, small stone and rubbish being used 
for embankment, run to spoil, or otherwise disposed of. 
The thickest beds to be worked, and no more splitting to be done 
than is unavoidable. All brown or rotten stone to be rejected. 
The preceding conditions for working the quarry, and for con- 
veying stone to the works, to be strictly adhered to. No objec- 
tion will be offered to stone of equal size and ety Se other 
quarries, but no local shale to be anywhere used. Rubble back- 
ing is to be built of large unhewn stones, reduced roughly to the 
necessary size with a hammer, and bonding well over the stones 
i diately beneath, the joints to be as thin as is consistent 
with good work, and beds in all cases to be brought up with a 
roper proportion of small stone, so that the large stone may 
a 3 uniformly over the whole surface; all work to be filled 
with mortar and spawls, so that no cavities whatever ~ A 
exist, and so built that no spaces shall be filled in wholly wit 
mortar, nor any stone bear directly on the one beneath it 
without mortar. Large stones to be tried into place and the bed 
made after again lifting, and in no case tri and run with 
mortar. The beds of rubble generally to be level except in the 
wings, where they are to be inclined, and in the abutments where 
they are slightly to radiate ; the overhanging portion of the abut- 
ment walls to be of well bonded work specially built for the 
purpose with long stones. The foundations of the piers to be of 
cement concrete to the height shown on the drawing. Those of 
the abutments and wing walls, of rubble masonry. The depths 
at which the rock is found to be compared with the drawings, 
and the increase or diminution of quantity of work involved to 
be applied as a variation of the work in the manner provided in 
the conditions. Rough facing, as at back of abutments and 
inside spandrils, to be carried up true to the figured dimen- 
sions and lines, the work being neither of greater or less 
thickness than required, the face stones to be picked so.as 
to give a flat surface throughout, and with beds holding 
well out to the face, so that the whole thickness may be 
effective ; back of all walls to be well flushed in with mortar. 
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—~ WEST ABUTMENT —— 


BACK FRONT 


— PLAN A.A,— 











-— PLAN 8.8.— 


The top of the masonry in spandril wall and arches and the back 
of the counters wings to the distance shown to be pre 

for asphalte with a flushing up of small stones and mortar. Rough 
cutting, as to internal or external angles, and for facing and 
ashlar work, plainorto oplay, to be executed where required, and all 
internal angles to be well bonded with stones tailing at least 18in. 
into the walls alternately, and at short intervals with stones 
across the angle of as long lengths as may be obtainable. Rough 
arching to counters at back of abutments, and spandrils to be of 
smaller stones than the rest of the work picked with a flat bed, 
the centres to have a coating of mortar to form soffit to arches. 
Set offs at back of wings and spandril walls to be well weathered 
and flushed with mortar and small stones. Bars and bolts built 
in to be fixed firmly in the work, and where cutting through 
askew to the bed of work, roughly chased into the stone. Spring- 
ing courses to be brought up in rubble masonry on the piers and 
abutments, and carefully cut and levelled up to receive the 


arches. 

Stonecutter and Mason.—The exposed face of the work through- 
out is to be of selected stone, worked in parallel thicknesses of 
not less than 6in., and as much more as practicable ; the beds to 
be worked over the whole surface, unless the natural bed is suffi- 
cient to admit of a portion being left self-bedded ; the end joints 
to be worked square for at least 2in. at the narrowest place. The 
face to be left with projecting rock from 3in. to 6in., all the 
arrisses <x 4 pitched accurately to the required lines, corners to 
be carefully kept up, and the mortar to the face and joints is not 
to be more than Zin. thick in any place, the beds of the stones to 
be at least two-thirds of the area of the rectangle containing the 
stone, and over this area the mortar is not to exceed iin. thick, the 
width on the bed of the stone to be nowhere less than 1ft. 6in., and 
the whole to be thoroughly bonded to the backing by stones 
of 3ft. depth of bed asa minimum, or the whole width of the 
walls, bond on face to be nowhere less than 6in. and to be as a 
rule not less than 12in.; no vertical break to be less than 4in., 
and two stones only to be set against a quoin, a “ bonder,” or 
“jumper.” All joints to be vertical and beds horizontal on the 
face, and transversely to be square to the face, stones not less 
than 3ft. long to bond from the stretching quoins, all droppings 
of mortar to be cleaned off the face as soon as ible and before 
the mortar has become set. All — to be thoroughly bonded 
with large stones reaching at least 1ft. Gin. beyond the angle into 
the wall alternately, the squint angles to have stones 4ft. apart 
and 4ft. long on an average, across the angle and sunk 
out on the face, all the internal angles to be dra‘ to a width 
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of 2in. in each direction, and carried up perfectly true, all neces- 

beds for ashlar work to be brought up to the requisite height 
with a thick course at top, the stones being matched or acai 
illi Raking cutting 


cut for the purpose, and no thin filling used. 


for wing w my ch ee executed as required, and the copings 
dressed in parallel thicknesses of not less than 8in. similarly to 
the facing, the pitched to line and the top left rough, 

Main Arches.—The largest stones to be selected for the eight 


large arches, which are to be put together with as little mortar in 
the joints as practicable. Spawling up to be used only for joints, 
at least two-thirds of each stone to bear fair over those under it 
with not more than gin. of mortar between. ‘The general thick- 
ness of stone used to be not less than 8in., if obtainable, and thin 
stones for breaking bond not to be less than 5in, thick, or more 
than 10 per cent. of the whole quantity. The arches to be of the 
thicknesses figured between the Ww and flushed in as before 
mentioned for rough facing, but in the remainder the stones ma 
tail up into and form part of the spandril walls as a roug 
stepping for the level-bedded work. Stones in the arches to 
teak joint and bond as much as practicable, but no joint to be 
nearer the soffit or extrados than 1ft. The soffit of the arches to 
be axed and drafted, and the stones properly radiated as shown 
on drawing. The end joints accurately squared, the lines of 
joints to be straight and parallel to laggings ; no break less than 
15in.; the size of stone has already been described. Sixteen cast 
iron pipes to be built into crowns of arches as shown. Joints of 
external facing and soffits, and also of ashlar work to be ruled in 
with a jointing iron before the mortar has become too hard, or, if 
this is im ible, cleaned off and the joint raked, refilled, and 
en ruled. Overhanded work to be flushed from a stage and 
jointed, as before mentioned. Weep-holes to be left through the 
ing walls 4in. by 2in., to be clear throughout. Any necessary 
corbels or holes in external faces of piers and abutments for sup- 
port of staging and centreing to be left as required, subject to 
the engineer’s approval, and to be cut off and filled in respec- 
tively, if rab the. 4 at the contractor’s cost. No work to be 
carried on in frosty weather, or when the engineer shall con- 
sider it inexpedient, and all work to be properly protected as 


Asphalte.—A waterproof coating and damp course }in. thick, 
to extend completely across the masonry before the coping is fixed, 
to cover the splays at ends, and to turn down 4ft. on the upright 
walls. The asphalte to be of the best quality and mixed with a 
small quantity of tar to prevent it from becoming brittle, to be 
laid to proper falls relat the gutters and down pipe heads, and 
made good to the latter in a sound manner. Gutters to be on 
each side of the viaduct, and the asphalte in them to be carefully 
laid so as to avoid thin patches and streaks. 

Granite Mason.—The stones to be the best, fine-grained, hard 
rng A stone, without large white blotches or horse teeth, and 

ree from cracks, heads, or other defects ; uniform colour is not 
— but this not to permit the use of surface stone. The 

and joints to be picked, a border of about 3in. in width 
closely, the remainder more roughly, as a hold for the mortar. 
No joints to be worked against rubble backing, but the 
stones left as from quarry or cloven only to dimensions. 
The net area of of rough backed ashlar to be on 
an average at least 75 per cent. of the whole containing 
rectangle. Joints to running work as strings and corbellin 


| to be not less than 4in. deep from the face, or as particularly 


+ 


Wing stop stones 4ft. by 5ft. to be fixed at end, the face of cor- 
belling, coping, and the finish of the batter sunk thereon and 
pick e coping or cornice to be in ten lengths between 
recesses, picked on splay and top and roughly picked at back, 
sinki tooth axed or finely picked, recesses to have coping 
stone 10ft. long and 4ft. 9in. bed, and face sunk out for returns 
and mitred, Abutment quoin 3ft. by 5ft. 3in. by lft. 9in., 
similarly sunk on one end and mitred. On the end walls the top 
to be flat without back-splay, and width uniform. oins at 
end 7ft. 6in. by 4ft. Gin. by 1ft. 9in., returned and finished with 
fair end towards railway. All joints in the coping to be dowelled 
with 6in. iron dowels run with cement. No stretching stones in 
impost corbelling or coping to be less than 4ft. long, and no 
header less on face than once and a-half its thickness. 
End piers or large blocks to be 5ft. Gin. by 3ft. by 
5ft. 3in., bedded, tooth axed, splayed at — lft. wide, 
and stopped with long splay stops, top chamfered 6in. wide 
and margined. Caps on blocks to be 4ft. 9in. by 2ft. 3in. 
i lft. Yin. octagonal on plan, and apex weathered and mitred, 

1 tooth axed. The corbelling and upper works to be set 
in cement mortar; quoins to pier and abutments, arch quoins 
and impost in lime mortar ; no mortar in worked joints to exceed 
in. in thickness. The age of the corbelled recesses to have 
tenons at lower ends to the shelf, 6in. dowels at upper, and to be 
adjusted to take a fair share of weight at once, so as to avoid 
cracking at the angles with the blocking. All the nec 
sinkings for lugs, bolts, and ends of handrail to be carefully an 
accurately worked as required. Twenty bond stones 4ft. by 5ft. 
by 2ft. Syed ape on face, drafted on arris, bedded and jointed, 
and with beds sunk to suit facing and coping, to be built in wing 
walls to secure raking coping. 

Carpenter and Centreing.—All nec timbering for shoring 
and strutting to be executed with sound materials of sufficient 
dimensions and with proper workmanship. Especial care to be 
taken in all shoring contiguous to the present line, so that no risk 
may be incurred thereto. The design of the large centres is to be 
submitted to the engineer for approval, and although the company 
in no way will relieve the contractor of responsibility as regards 
the centres, the ultimate efficiency of the works is to a 
large extent dependent on the proper execution of the 
centreing, and the engineer will exercise a complete _pre- 
cautionary supervision of the framing and erection, and the 
centres are upon his order at any time to be strengthened or 
altered at the contractor's cost, as in the judgment of the engineer 
may seem necessary. Five of the arches are to be centered 
simultaneously. Great care is to be taken by “P lication of 
proper shores, and by avoidance as far as possi ile of beams 
receiving pressure at right angles to the length, and by suitable 
trussing to prevent sensible flexure; all curves to be true and the 
laggings if necessary adzed for the purpose. No slackening of 
centreing to be executed unless with the express permission in 
writing of the engineer. Molds, profiles, ond templets required 
from time to time for any part of the work to made and 
submitted for approval, a sufficient time before the work is 


rec i 

) —o ey 3in, by lin., of good merchant wrought 
bar iron, tested if required to 20 tons per square inch in tension, 
sound, and free from cracks and blisters, and made to dead length 
with forged eyes each end, and coated with black varnish when hot, 
pinned in with 6in. dowels, run with lead each end, to be built in 
across the upper works as shown. Railings, from old rods pro- 
vided, to be cut and ends run with leads; rods to be cleaned off 
and well painted with five coats best oxide paint of approved tint. 
Cast iron hand-railing, consisting of standards, cap pieces, and 
hollow rail, to be provided of good, soft, grey cast iron, true to 
line, and accurate to dimensions and thicknesses. All broken 
in carriage or fixing to be replaced by new castings, all 
to be fixed to the granite coping, ard the 1 holdi. 
bolts end of rails and handrails run with lead an matnet 
Finials of the form and dimensions shown to be fixed at the 























I , and all the cast ironwork to be painted with four coats 
of paint as before. No. 16 cast iron socket water pipes, two in 
each arch, Gin. diameter internally, to be provided for taking off 
water from superstructure, and a galvanised iron grating to be 
provided and fixed over each. 

Generally.—Allincidental or contingent work whatever, whether 
temporary or permanent, in attendance of one trade upon 
another, in supplying any requisite minor articles of any kind, or 
executing any workmanship to be done as required; nothi 
requisite to the perfect completion of the work according to all 
the terms and conditions of the contract is to be omitted whether 
particularised hereinbefore or not. 





TENDERS. 
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specified or shown. Rock faces to be accurately pitched to the 
required lines, without irregularities in the pitched arrises, all 
corners to be sharp and true, and no part of the face to fall within 
the pitching line, the rock to project from 2in. to 5in. All angles 
to be drafted 14in. wide, and where the rock is to be left kept 
parallel throughout their length. Picked faces to be drafted all 
round, and uniformly in the centres. Sinkings, splays, 
and stops to be executed as required, and mitres worked up true 
and sharp. All surfaces to be true to required lines, plain or 
curved as required. The thickness of stone shown on the draw- 
ing to be in one piece throughout, unless special permission 
to the contrary obtained by the contractor, who must 
then work the additional beds and joints at his own expense. 
The average scantlings of the stones required are shown or speci- 
fied, all are to be laid header and stretcher, to secure a thorough 
bond, a variation of 2in. for each foot of bed specified, will Se 
permitted if the average is not diminished. e quoins to be 
accurately bedded and jointed, and left with a drafted arris and 
»itched rock face, and to average 2ft. 6in. by 1ft. 2in. by 1ft. 2in. 
he | may vary from 2ft. to 3ft., height and thickness from 
lft. to 1ft. 9in., bit the height is never to exceed the bed by more 
than ljin. The arch quoins to be accurately to the face lines 
shown from 1ft. 8in. to 5ft. 6in. in length on soffit, and averagin; 
2ft. to 4ft., the soffits to be picked, arrises drafted, an 
faces rock. The imposts to be picked on all faces, and the 
dimensions to be as shown on the plans of the several courses. 
The corbellings to be picked on face, the lower or Lbin. 
course to consist of headers 3ft. Gin. on bed, and stretchers 
1ft. 9in., two headers and one stretcher in a bay of corbelling; 
quoins on the abutment 5ft. by 2ft. 6in., and the table under 
recess 4ft. 4in. by 5ft. 6in. bed, stretchers to butt against this 
stone. Each bay of the second course lin. deep, two stretchers 
lft. Gin. on bed, one header 3ft., abutment quoin 3ft. by 3ft., and 
recess stone 4ft. llin. by 2ft. lin. bed, stretchers to extend lft. 
behind this stone. Each bay of the third course 13in. deep, two 
stretchers 2ft. Gin. on bed, one header 5ft., abutment quoin, 5ft. 
by 2ft. 6in., recess 5ft. 8in. by 6ft. bed, stretcher to butt against 
is stone, the stopped sinkings to be accurately worked as 
required, the end stone on this course to be 4ft. wide on bed and 
on face to form continuation of latter and coping of wing. 
Each bay of the fourth course in. deep, to be in stretchers 2ft. 
bed and headers 4ft., recess stone 6ft. 4ft. by 2ft. 5in., stretchers 
to bond 2ft. 3in. behind this stone; the course to consist of 
seventeen stretchers and nine headers between two con- 
secutive recesses, abutment quoin to be 3ft. by 3ft. 





Oxrorp Locat Boarp.—Works of water apply, sewage dis- 
tribution, land drainage, &c. Mr. W. H. White, Assoc. Inst. 
C.E., Engineer : 

£ 8s. d 
Mackay P 6751 0 0 
Bugbird ~ 6666 16 6 
RO Se eee ° 6377 6 8 
Ottaway (accepted) ° 5842 18 9 
Engineer's estimate , 6000 0 0 








Sourn Kensincton Muvseum.— Visitors during the week 
ending Feb. 23rd, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 13,026; mercantile 
marine, building materials, and other collections, 1879. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 5 p.m., Museum, 2477 ; mercantile marine, building materials, 
and other collections, 124. Total, 17,506. Average of corre- 
sponding week in former years, 15,448. Total from the opening 
of the Sessa, 16,988,900. 

Narrow GavuGce Ratiways.—In a paper by Jules Morandiere, 
in the Memoirs de la Société des Ingénieurs Civils, translation 
reprinted in Van Nostrand’s Magazine, the following table is 
given, showing the extent to which the narrow gauge railway 
system has been adopted throughout the world :— 


No. of miles. 
Name of country. Open to In con- 
traffic. struction. 
op re ee a Bee | 26 . - 
France .. Mite ats he eae ae 433 89, 
Algiers .. 7; Me. 48, wet Se se 204 1504 
Belgium Je al oe) dbrlbees Vee 7 
Norway .. 192; ~— 
Sweden .. 163 
Bee od id ha EA de Ne 18} 
Austro-Hungary ela thegersl opti daasiew 52g oe 
ER co. eis ne hen PA, B84 etn at 20 
os th ae" ea cos en 66 88 7 - 
Island of Sardinia .. .. .. .. .. 18 oes 
Septmaana .... 00). :¢> ad > od, voy soe 22 _ 
Fetigel So 00406 ©, Be 98. 09 5} _ 
‘ortr ae a eee ae | ees) - — 
Badia hai (isk Ape eb ne at dod wh 1902 
Australia... > 328 inp 
New Zealand... .. 244 dads 
Cape of Good Hope .. 67 haan 
CeO, 5. we tive! v0 457 373 
United States 2040 7552 
Central America 87}. 155 
Venezuela — ee pre 
Peru 17} ~~ 
Chili 118 “a 
Bolivia _ 155 
°° 20 411 
Havana .. he eT ae “= pn 
Java... .. vd 34 =< 


The constructors of narrow gauge railways have adopted almost 
every conceivable variety of gauge between Ift. Gin. and 4ft. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 


45. Improvements in Hanpes for chests and boxes, Wilhelm Bachten- 
kirch, Iserlohn, Westphalia, Prussia.—3rd January, 1878. 

120. Improvements in the TREATMENT of CARBONATED MINERAL PxHos- 
pHates for agricultural and manufacturing purposes, William Robert 
Lake, Southampton-buildings, London.—A communication from the 
Th. Pilter Company, Paris. - 9th January, 1878. 

155. Improvements in the mechanism of Looms for Weavino, John 
Henry Braithwaite and Robert Todd and John Musgrove, Kendal, 
Westmoreland.—12th January, 1878. 

108. Improvements in the construction of Srram BorLeRrs or GENERATORS, 
Julius Drewsen and Robert Bruce Smith, Glasgow, Lanarkshire, N.B. 
—M4th January, 1878. 

229, An improved apparatus tor Exurpr1inc to the Eye the Rotation of 
the EARTH AROUND its Axis, William Robert Lake, Southampton-build- 
ings, London.—A communication from Charles Mancel de Perceval, 
New York, U.S.—17th January, 1878. 

234. An improved PortrasLe SHevrer, Charles Edward Austin, West- 
minster-chambers, Victoria-street, London.——18th January, 1878. 

263. Lmproved apparatus for CoupLine and Uncoupiinc RaILway VEHICLES 
without the necessity of going inside the buffers, Johann Wilhelm Pick 
and Bernhardt Lang, Dortmund, Westphalia, Prussia. 

273. Improvements in Forowe and SuHapinc Bovts, Sprkes, and NaI.s, 
also in imparting to such articles a spiral form, and in the machinery 
employed, Joseph Burch, Adswood-grove, Stockport, Cheshire.— 21st 
January, 1878. 

321. Improvements in AXLE-Boxes for locomotives, railway carriages, 
wagons, and other vehicles running on rails, Frederick Attock, Newton 
Heath, near Manchester.—24th January, 1878. 

337. Improvements in machines for HuLiinc or Decorticatinc and 
CLeantnc Rice and other grain, Edmund Martin, Whitechapel, Middle- 
sex, 

343. A new or improved ComBrmnaTion GAME-BOARD, applicable to the 
games of backgammon, draughts, chess, cribbage, bezique, and other 
similar games, and in modes or means of and apparatus for marking or 
scoring the games, such modes, means, and apparatus being capable of 
employment with such game-board or separately, Phineas Lawrence, 
Viaduct Works, Farringdon-road, London. —26th January, 1878. 

368. Improvements in or APPERTALNING to INDICATING or DISPLAYING the 
Times of CotLection of PostaL Boxes and other periodical announce- 
ments, and in apparatus therefor, Thomas Ollis, Islington, Liverpool.— 
20th Junuary, 1878. 

381. Improvements in apparatus for Takrinc SounprInes on Boarp Suips, 
Josiah Latimer Clark and Edward Jacob Hill, Westminster-chambers, 
Victoria-street, London. 

386. Improvements in LuBRicaTING FricTIONALSuRFACES, and in apparatus 
to be used therefor, Arthur Chapman and Samuel George Sutton, Lime- 
house, London. 

390. Improvements in Steam Pumps for compressing or exhausting air or 
pas with or without fi , William Morgan-Brown, Southampton- 
yuildings, London.—A comfunication from George F. Blake, Boston, 
Massachusetts, U.8.—30th January, 1878. 

422. Improvements in apparatus to Recutate the FLrow_or WarTER, 
Douglas George Eastmure, Spencer-road, Kentish Town, London.—lst 
February, 1878. 

437. Improved mechanism for Currinc Coax or other minerals, Hugh 
Rigs, Bonnyrigg, and Alexander Meiklejon, Dalkeith, Midlothian, 
N 


439, Improvements in the manufacture of articles of Cast STEEL, Samuel 














Fox, Deepear, Sheffield. 

441. Imp ts in hinery for Mixinc Concrete, Joseph Day, 
Green Bank, ae ~ Middlesex, and John Withey Lampard, 
Sydenham-terrace, Bath. 

443, Im its in the facture of Gas from Woop, Peat, or other 


vegetable substances, and in apparatus employed therefor, Joseph Lee, 
Dublin.—A communication from George Ramsdell, Oswego, New York, 
U.S 


445. An improvement in ApsusTABLE SPANNERS or WRENCHES, also 

applicable as a nut lock, William Robert Leeson, Bridgwater, Somerset. 
—2nd February, 1878. 

449. Improvements in the Treatment of Sucar and in the apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Doctor Augustus Seyferth, Brunswick, Ger- 
many. 

450. Improved apparatus for RounpinG, Porntine, or SQUARING the Enps 
of Screw Bouts, which invention is also applicable for other similar 
purposes, William Halsall, Bury, Lancashire. 

451. Improvements in apparatus for Raising Warer, Edward Primerose 
Vaughan, Chancery-lane, London.—A communication from Jean 
Baptiste Graulou and Joseph Dulery, Paris. 

452. Improvements in Looms for WravinG and in apparatus employed 
therein, James Bywater and Charles Bedford, Birstal, Yorkshire. 

453. Improvements in apparatus for Cuarctnc Gas Retorts, John West, 
Mai me, Kent. 

454. An improved Sprinc Pressure Atracument for sewing machines, 
Alfred cent Newton, Chancery-lane, London.—A communication 
from Edward White, Brooklyn, U.8. 

455. ne in Pires for smoking tobacco or other similar 
materials, Jacob Beard, Holloway, London. 

557. Improvements in the construction of Locks, called wedge-lock, 
Lorentz Albert Groth, Stockholm.—A communication from Carl Wetter- 
gren and Marcus Holter, Gothenburg, Sweden. 

458. Improvements in the construction or manufacture of RvcepTacies 
for the carriage of oil and other liquids, William Taylor, Liverpool.—A 
communication from Pietro Chiesa, Buenos Ayres. 

459. Improvements in the manufacture of Giass, Frank Wirth, Frank- 
fort-on-the-Maine, Germany.—A communication from Joseph Rosen- 
ogger, Innsbruck, Austria. 

460. Improvements in apparatus for Disencacinc Boats from the lower- 
mene Edward Montagu Leeds, Fawcett-street, Redcliffe-gardens, 
8.W. 


461. Reoisterinc Yarps and Reoistertnc Russ, Friedrich Hermann 
Felix Engel, Hamburgh.—A communication from Wilhelm Holmstrém, 
Westervick, Sweden. 

462. Improvements in Wixpow Suutrers and Biinps, Alexander Mel- 
ville Clark, Chancery-lane, London. — A communication from Asher 
Bijur, New York, U.s. 

463. An improvement in Muss for spinning, Alexander Melville Clark, 
Chancery-lane, London.—-A communication from Malcolm Coubrough 
Patrick, Lowell, Middlesex, Massachusetts, U.S.—4th February, 1878. 

464. Improvements in VaLves or Apparatus for RepvucinG or REGULATING 
Pressure, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from C. Louis Strube, Backau, Germany. 

465. Improvements in the manufacture of Imrration PEARLS or Beaps, 
Arthur Charles Henderson, Southampton-buildings, London.—A com- 
munication from Joseph Mugnier, Lyon Rhone, France. 

466. Improvements in Heatinc Fiat or SMooTHING [Rons, William Dawes, 
Kingston-grove, Leeds. 

467. Improvements in PorTaBLe Forces, Herbert John Haddan, Strand, 
a oP communication from Charles Hammelmann, Buffalo, New 

fork, U.S. 

468. Improvements in Provectites, Charles William Lancaster, 
Bond-street, London. 

469, A new or improved instrument or apparatus for Preservine the 
— of Trousers from Wer and Dirt, William Spencer, Birming- 
nam. 

470. An improved construction of Screw Stock, Percival Everitt, Great 
Ryburgh, Norfolk. 

471, Improvements in the manufacture of Cannon ELEcTRopEs, Matthew 
Gray, Cannon-street, London.—A communication from Nicolas Emile 
Reynier, Paris. 

472. An improved Heet for boots and shoes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Gideon Blackburn 
Massey and Stanley Augustus Bryant, New York, U.S. 

473. Improvements in Crusnine, DisinTEGRATING, GRINDING, and 
PULVERISING MACHINERY, also in apparatus for sifting and screen- 
ing and for driving or imparting motion to the same, George Ernest 
Sherwin, Birmingham. 

474. Improvements in Horsr-Hay Rakes, William Robert Lake, South- 

D. 


New 


ampton-buildings, London — A ication from Ed d 
Reynolds und Oliver B. Reynolds, Brockton, Massachusetts, U.S. 
475. Improved system of ARMouR-PLATES for forts and ironclad ships, 
Thorsten Nordenfelt, St. Swithan’s-lane, London. 

476. Improvements in the Construction or Covertnc of Roaps and Ways, 
and in the preparation of material therefor, Henry Henson Henson, 
Watford, Middlesex. 

477. Improvements in Iron Fencinc, Richard Sarginson Moncaster, Kirk- 
Ella, near Hull, Yorkshire. 

478. Improvements in the Preservation of ArticLes of Foop and in 
apparatus therefor, Johan Lauritz Sundt, Great Winchester-street, 
London.—A communication from Fritz Sofus Frolich, Christiania, Nor- 
way. 

479. Laprovements in Hosk-pirr, especially for high pressure, Gerard 
Wenzeslaus von Nawrocki, Kochstrasse, Berlin, Germany.—A commu- 
nication from Otto Kéhsel and Sohn, Hanover, Germany. 

480. Improved Sarery ARRANGEMENT for LAMPs BURNING PARAFFINE, 
hydrocarbons, benzoline, er spirits, William Henry Parker, Hermitage, 
Kilmacow, meoeigee 

483. Improvements ting to Paper-currinc MAcHINEs and FRICTION 








Ciutcues adapted for working such and other machines which have to 

be worked intermittently, William d Wise, Chandos-chambers, 
Adelphi, London.—A communication from George Rogers Clarke, 
Brooklyn, New York, U.8.—5th February, 1878. 

485. Improvements in apparatus for ProrpeLLine Vessexs, applicable also 
for other purposes, Alexander Melville Clark, Chancery-lane, London. 
—-A communication from James Curtis and Charles Spencer Stewart, 
Middletown, Mon’ ery, Missouri, U.S. 

491. Improvements apparatus for TRANSMITTING and INDICATING S1G- 
NALS and OrpeERs, parts of which improvements are applicable as a new 
mechanical motion to other useful purposes, Henry Francis Joel, 
Bridge-chambers, Queen Victoria-street, Lontdon. 

493. Improvements in Woop-cuTrinc Macuinery, John Kitson and 
Nathaniel Sutcliffe, Bradford, Yorkshire. 

495. Improvements in means and ap} tus for MeasuRiNG Liquips, John 
Robert Johnson, Scarborough, Yorkshire. 

497. Improvements in Twistinc and Dovs.ine, Ira ee James 
—" Thomas Ickringill, and Thomas Slingsby, Keighley, York- 
shire. 

499. Improvements in Twistinc and Dovsiinc Frames, Thomas Broad- 
bent and Elon Crowther, Huddersfield, Yorkshire.—éth February, 1878. 

501. An improved Screw PROPELLER, John Thomson Stocks, Kirkcaldy, 
Fifeshire, N.B. 

503. An improved machine for Winpinc ur THREADS of FLAx, cotton, 
wool, and silk, Roméo Villain, Lille, Nord, France. 

504. Improvements in appliances for Preventinc Waste through the 
TEARING OFF of THREAD ON CoTron Macuines, Gerard Wenzeslaus von 
Nawrocki, Kochstrasse, Berlin, Germany.—A communication from 
Georges Fromm, Mtihlhausen Alsass. 

506. Improvements in VesseLs or Receivers for distributing beverages 
or liquids in general, Raymond Hyppolithe Corréard, Boulevard de 
Strasbourg, Paris. 

507. Improvements in the apparatus for Disrittinc and Rectriryinc 
Greasy Boptes, Pierre Nicolai, Rue de Trévise, Paris. 

509. Improvements in and apparatus for Bookinprnc, Frank Wirth, 
Frankfort-on-the-Maine, Germany.—A communication from Carl Blum- 
hardt and Julius Votteler, Stuttgart, Wurtemberg. 

511. Improvements in the Treatment of Sewace and in the manufacture 
of manure therefrom, also in the apparatus or means to be employed 
therein, partly applicable to the treatment of noxious vapours from 
chemical and other works, Henry Baggeley, Kensington, London. 

512. Improvements in Borries for containing aérated and other liquids, 
and in stoppering the same, also applicable for closing the mouth of 
jars and other similar receptacles, Jacob Brown, Manchester. 

513. Improvements in the apparatus for Raisinc, LOWERING, PROPELLING, 
STEERING, and ConTROLLING BaLLoons, William Jackson, Caroline- 
street, Eaton-square, London. 

514. Improvements in Rops and Rives for supporting curtains and for 
other analogous purposes, James Booth, Manchester. 

515. Improvemente in Corn and Srep Dritts and sowing machines, 
James Josiah Smyth, Peasenhall, Suffolk. 

516. Improvements in Curtain Rops, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Carl Lanzberg, St. Avold, 


Germany. 

517. sn iG in Boor and Suoe Lasts, William Robert Lake, South- 
ampton-buildings, London.—A communication from William Young 
Edwards, Brooklyn, New York, U.S. 

518. Improvements in Divine Apparatus, Baptistin Carmagnolle and 
Pierre Bonaventure Berlandier, Buckingham-street, Strand, London.— 
7th February, 1878. 

519. An improved process and apparatus for the Exrraction and RE- 
COVERY ase from the residue obtained in the manufacture of 
magenta colour, August Samuel Leopold Leonhardt, Mainkur, Ger- 


many. 

520. Improvements in Locks and Latcues, Whitmore Baker, Totnes, 
vo! ’ 

521. An improved machine for Sow1ne or DistrisuTING _Maxvures, which 


is also applicable for sowing seeds or grain, William Shaw, Edinburgh, 
and David Williamson, Wishaw, Lanarkshire, N.B. 








522. Improvements in the facture or treat: t of ILLUMINATING 
Gas and in the apparatus employed therefor, the said ap; tus being 
also applicable for the treat: it of other than ill ting gases, 
William Young, Clippens, Renfrewshire, N.B. 


523. Improvements in CaRBoNISING WooL, wool waste, rags, and other 
similar animal fibre, Henry Simon, St. Peter’s-square, Manchester.—A 

communication from Dr. Adolf Frank, Charlottenburg, Germany. 

524. I its in and cted with Lamps to be used in railway 

and otherwise, John Storer, Glasgow. 

525. An improved process for the Uritisation of InpIA-RUBBER contained 
in waste vedeunlaed india-rubber goods, and the recovery of the zinc 

esent in such waste goods, also for the treat t of unvul 

ndia-rubber, Charles Anthony Burghardt, Manchester. 

526. Improvements in Bicycves, partly applicable also to other pur- 
poses, Daniel Rudge, Wolverhampton. 

527. Anew or improved Pacxrne for pistons and similar purposes, Edwin 
Carter, Huddersfield, Yorkshire. 

528. Improvements in machinery for Carprnc Fisres, Thomas Craig, 
Bradford, Yorkshire. 

530. Improvements in the preparation of ErreRvescENT BEVERAGES, 
Arthur Harrison, Penge, Surrey. 

531. Certain improvements relating to Looms for weaving woollen, cot- 
ton, silk, worsted, and other substances, Elkanah Clarke, Arthur- 
street, Bury-road, and Thomas Crabtree, Cut-gate, Rochdale, Lanca- 





yee 








shire. 

532. Impr ts in hinery for the facture of Bricks, Pavinc 
rae oe ILEs, and QuaRRIzs, Joseph Hamblet, West Bromwich, Staf- 
01 re, 


533. An improvement or improvements in the production of Printine 
Surraces, Alfred Pumphrey, Birmingham. 

534. An improvement in apparatus for Disrrisutinc WarTer in public 
thoroughfares, John Farrand Clarke, Moorgate-street, London. 

535. Improvements in the construction of WHEELS, especially applicable 
to bicycle and perambulator wheels, John Bindon Carter, Nottingham. 

536. mapa in Dress-HOLDERS, George Solley, Monkwell-street, 
London. 

537. Improvements in Sprincs or Fasteners for gloves, slippers, shoes, 
or other similar articles, and in the tools or apparatus for producing 
the same, Henry Charles Little, Yeovil, Somersetshire.—Sth February, 
1878. 

538. Improvements in Toots and Macuinery for sawing, moulding, 
boring, and working stone, wood, and other materials, William Henry 
Thompson, Finsbury-circus, London. 

540. Improvements in Power Looms for weaving the borders, centres, 
and emg of gray, coloured, and figured loonges, dhooties, saries, 
shirtings, T-cloths, domestics, and other such piece goods for Eastern 
markets, and in the apparatus employed therefor, Christopher Cross, 
Mount-street, Pendleton, Manchester. 

541. —% py in machinery for GRANULATING, CRUSHING, and TREAT- 
ine Wuear and Bran, Augustus Bryant Childs, Fenchurch-street, Lon- 
—_ —A communication from Friedrich Wegmann, Zurich, Switzer- 
land, 

542. Improvements in GAs Merer INpices and in apparatus for testing 
the agreement of the measmwing chambers of gas meters with the 
standard gas holder and the accuracy of the indices, George Joslin, Col- 
chester, Essex. 

543. Improvements in Coup.incs, and in the mode of coupling and un- 
coupling railway vehicles, James Douglass, Blaydon-on-Tyne, Durham. 

544. Improvements in yo =o for PickLING and WasHING or SWILLING 
Meta Pvates, John Glyn Thomas, Penclawdd, Glamorganshire 

545. Improvements in BREECH-LOADING FiRE-ARMs, James Lang, Cock- 
spur-street, London. 

546. Improvements in Repuctne Grarn and other Sussrances, and in the 
apparatus employed therein, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Jean Benjamin Toufflinn, Paris. 





ce. 

547. Improvements in the construction of Beams of that class known as 
box or trough beams, Thomas Hudson, Coatbridge, Lanarkshire, 
N.B. 


548. Improvements in machinery or apparatus for Currine Rock, and 
dressing, shaping, planing, and turning stone, John Dickinson Brunton 
and Frank Henry Julius Trier, Battersea, Surrey. 

549. Improvements in Furnaces and Furnace Doors, Joseph Sawyer, 
Alma-street, New North-road, London. 

550. Improvements in SHutrLe WHEELS for looms for weaving, William 
Mitchell, Killinghall Mill, Ripley, Yorkshire. 

552. An improved Fo.p1ne TaBLe for READING, for ordinary use, or for 
the bedside, and to act as a fire screen or not as desired, William John 
Hinde, Euston-road, London. 

553. Improvements in FLoatinc Docks and Pontoons, Josiah Latimer 
ut and John Standficld, Westminster-chambers, Victcria-street, 

ondon, ; 

554. An improved method of and apparatus for MuLtTipLyine or Factui- 
TATING and ACCELERATING the GrowTu of Vines, Fruit TREES, and 
other trees, shrubs, or plants, Ludwig William Ossenkop, Southampton- 
buildings, London. 

555. Improvements in Cocks or VaLVEs, James Brown, Townsend-street, 
Old Kent-road, Surrey.—9th February, 1878. 

559. Animproved Brake for the bobbins of throstle frames, John Clayton 
Mewburn, Fleet-street, London.—A communication from Charles 
Droulers-Vernier, Lille, France. 

561. Impr its in the facture or construction of Casks and other 
VessELs, Frederick Ransome, Lower Norwood, Surrey, and Benjamin 
Lumsden Thompson, Ingram-court, Fenchurch-street, London. 








563. Improvements in machinery used for GRaNULATING and PULVERISING 
Gaapl ond Seeps, Andreas Mechwart, Buda Pesth, Hun; 


565. Im: ements in the construction of ARMOUR-PLATES for ships, forts, 
and other structures, John Harding Cole, Innishannon, Cork. 


567. An improved machine for Dryma Frramentous MateriALs, William 
Robert Lake, Southampton-buildings, London.—A communication from 
César Corron, St. Etienne, Loire, France. 

569. Improvements in the method of and in apparatus for VenTILaTING 
Bu1xp1nes, closets, urinals, traps, drains, and such like purposes, which 
invention is also applicable for cl ‘ing and inspecting the same, 
James George Stidder, Southwark Bridge-road, London.—11th February, 
1878. 

571. Improvements in CaLenpERs, Diaries, and REMEMBRANCERS, John 
Henry Davis, High Holborn, London. 

573. Improvements in a: tus for Raistnc or Propetitinc WATER aud 
other liquids, Henry Simon, St. Peter’s-square, Manchester.—A com- 
munication from Gebrtider Klen, A. Schnoll, and E. Gaertner, Vienna 
Austria. 

575. Improvements in or connected with the Expansion Vatve Gear of 
SreaM Encines, Bristow Hunt, Serle-street, Lincoln’s-inn-fields, Lon- 
don.—A communication from Carl Rudolf August Virck, Mecklenburg, 
Germany. 

577. Improvements in OverHEAD SewinG Macuines, William Walker, 
Dundee, Forfarshire, N.B. 

583. Improvements in machinery for Comprnc Woot, cotton, flax, and 
other fibrous substances, Charles Whitehead, Holbeck, Leeds, York- 
shire. 

585. Improvements in the Permanent Way of railways, Alexander Mel- 
ville Clarke, Chancery-lane, London.—A communication from Achille 
Legrand, Paris. 

587. Improvements in ‘and additions to Dinner and other PLates and 
Disues, Herbert Ernest Newton Mason and Joseph Price, Birmingham. 

589. Improvements in UMBRELLAS, PARASOLS, and SunsHADES, Matthew 
Wilson, Leadenhall-street, London. 

593. A new or improved Couxrnc UtensiL, Shirley Bowden, Southamp- 
ton-buildings, London.—A communication from Carl Berker, Unna 
Germany.—12th February, 1878. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

608. Improvements in the facture of Hi ES, Alexander Mel- 
ville Clark, Chancery-lane, London.—A communication from Jacob 
Russell, Newark, Essex, John Jacob Reimer and Christian Edward 
Moller, Hoboken, Hudson, New Jersey, U.S. —13th February, 1878. 

624. Improvements in REVOLVING CYLINDER Pistons, William Robert 

ke, Southampton-buildings, London.— A communication from Owen 
Jones, Philadel: , U.S.—l4th February, 1878. 

662. An improved method of Propuctne FLour from Gran, Carl Pieper, 

Berlin.—A communication from August Nagel and Reinhold Kaemp, 

Hamburgh, Germany.—1l6th February, 1878. 








Patents on which the Stamp Duty of £50 has been Paid. 

599. PERMANENT Way of Ratiways, James Livesey, Victoria-chambers 
Westminster, London.—18th February, 1875. 

640. Macurive for DRawinc Carp Pixs, Samuel Worrall, Dundee.—22a/ 
February, 1875. 

642. COMPRESSING YARN, William Cox, Lochee, Forfarshire, N.B.—22ad 
February, 1875. 

730. APPARATUS to be APPLIED to Wixpows, &c., John Currall, Birming- 
ham.—27th February, 1875. 

799. Nats and Tacks, Henry Bell, Birmingham.—4th March, 1875. 

848. Looms for Weavinc, Enoch Openshaw Taylor, Marsden, Yorkshire.— 
8th March, 1875. 

459. Looms for Weavinc, William Henry Glover, Manchester, and James 
H ves, Ashton-under-Lyne.—22nd February, 1871. 

2045. Rattway SIGNALLING, Austin Chambers, Marylebone-road, London. 
—12th June, 1874. 

4293. SIGNALLING Apparatus for Raitways, Austin Chambers, Marylebone- 
road, London.—12th December, 1874. 

684. ImiTaTION TELEGRAPH Lines, Herbert Arnaud Taylor, Pope’s Head- 
alley, Cornhill, and Alexander Muirhead, Camden Town, London.—24th 
February, 1875. 

17. Reapinc Macaines, Ernest George Cook Bomford, Fladbury, Worces- 
tershire.—ith March, 1875. 

662. SIGNALLING on RaiLways, William Robert Sykes, Nunhead, Surrey. 
—238rd February, 1875. 

669. Fire Licuters, John Pinchbeck, Salisbury-street, Strand, London. 
—23rd February, 1875. 

674. COMPRESSING Enotnes, John Alexander, Lanarkshire, N.B.—24th 
February, 1875. 

676. Brakes for Ramway Trains, John Imray, Southampton-buildings, 
London.—24th February, 1875. 

681. TREATMENT of Gases, &c., John Henry Johnson, Limcoln’s-inn-fields, 
London.—24th February, 1875. 

702. Curtinc, &., Store, John Dickinson Brunton, Loighton-crescent 
Kentish Town, London.—25th February, 1875. 

703. CLeanine Rattway Rouune Stock, &c., Right Hon. James, Earl of 
Caithness, Portland-place, London.—25th February, 1875. 

712. GarMenT for PreseRviNG Lire at Sea, James Tulloch Goudie, Glas- 
gow.—26th Feln-wary, 1875. 

714. Copper Puates for Printivc in Ink or CoLours, Joseph Brown, 
Chelsea, London.—26th February, 1875. 

719. HypravuLic Macutnery, Benjamin Walker and John Frederick 
Augustus Pflaum, Leeds.—26th February, 1878. 

722. ‘Workine and Loapinc Coat, William Firth, Burley Wood, Leeds.— 
26th February, 1875. 

769. Macuinery for Sivkrnc Suarts or Prrs, William Firth, Burley Wood, 
Leeds.—2nd March, 1875. 

789. REVOLVING Furnaces, Thomas Russell Crampton, Victoria-street, 
Westminster, London.—3rd March, 1875. 

828. REGISTERING, &c., Macnine, Edme Augustin Chameroy, Faubourg 
St. Martin, Paris.—tth March, 1877. a 

906. CHLORINE, Henry Deacon, Appleton House, Widnes, Lancashire.— 
llth March, 1875. 

687. ARTIFICIAL LEATHER, Thomas Edmund Hardy, Battersea, Surrey.— 
25th February, 1875. 

711. DisrR1BUTING ARTIFICIAL MaNnuREs, David Jacob, Maryborough, Ire- 
land.—26th February, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 

480. Comptne Woot, &c., Thomas Whitehead, Holbeck, Leeds.—23rd Feb- 
ruary, 1871. 

459. Looms for WEavING, William Henry Glover, Manchester, and James 
Hargreaves, Ashton-under-Lyne.—22ad February, 1871. 

468. Bortnc Hotes, Martin Macdermott and Arthur David Williams, 
Pudding-lane, London.—22nd February, 1871. 

509. Steam Roap Ro.ers, Thomas Aveling, Rochester, Kent.—25th Feb- 
ruary, 1871. 

506. ARTISANS’ and Mrcuanics’ Toots, John Paterson Smith, Glasgow.— 
25th February, 1971. 


Notices of Intention to Proceed with Patents. 
3794. PREVENTING Drawers being OPENED, Otto Sal ki, Manchest 





—138th October, 1877. 
3807. RAISING SUNKEN VessELs, Joseph Thomas Parlour and Alexander 
Rahi , Southampton-buildings, London. 
3808. CoupLrnes for RatLway Carriaces, William Frederick Heshuysen, 
Chancery-lane, London. 
> aay Allan Broadley and Julius Stead, Bradford.—i5th October, 
tae 


3821. Scoot Desks, James Dyson, Elland, Yorkshire. 
= CLEANING Knives, William Ayton, Lion-street, New Kent-road, 
urrey. 
3832. MANUFACTURE of MeraL Piates, Alexander Browne, Southampton- 
prea London.—A communication from the Forges Company.—16th 
tober, 1877. 
3838. Roap “Locomotives, Bewicke Blackburn and Alexander Bewicke 





Blackburn, York-buildings, London. 
3842. Toots, John Rogers, Walworth, Surrey.—17th October, 1877. 
3850. Sizinc CLoru, James Crossley, Bury, Lan " 


3853. ATTACHING CROCHET NEEDLES to CRocHET NEEDLE HANDLES, 
Edgar Robert Smith Bartlett, Redditch, Worcester. 

— DREsstnc Fiour, Anthony Stevenson, Cheshire. — 18th October 

877. 

3872. SAFETY or RELIEF VALVEs, James Cadoux Hudson, Brixton, Surrey. 

3881. Om Lamps, Alexander Battye, Bramley, William Atkinson and 
James Atkinson, Leeds. 

3882. REELs or Swirts for Winpinc Corron, Joseph Stubbs, Manchester. 
—Partly a communication from William Grover.—19th October, 1877. 

3886. Lamps, John Weir, Castled , Londonderry. 

3888. CuTTING or SHAPING Stone, James Holgate, Burnley, Lancashire.— 
20th October, 1877. 

3899. SELF-ACTING MuLEs, John Carr and Thomas Waring, Darwen, Lanca- 





shire. 
3900. GENERATING Heat ‘by Gas, William Thompson and George Maw, 
Sheffield. 


3901. BREECH-LOADING Fire-arms, Chevalier Armand Wurmb de Nord- 
miinster, Bury-street, London. 


= ag Hiram Codd, Grove-lane, Camberwell, Surrey.—22nd Octo- 
ei’, (e 
3912. Fancy RoLiers, John Beaumont, Milnsbridge, Yorkshire. 








154 


THE ENGINEER. 








3913, GRINDING MILLs, William Newzam Nicholsen and William Mather, 
Newark-upon-Trent, Nottingham.—v3rd October, 1877. 

$225. Movine Seeps, &c., Edward Bayzand Ellington, Cheshire. 

3926. Stream Encixes, Henry Simon, Saint Peter's-square, Manchester. 
—A communication from Max Westphal.—24th October, 1877. 

3944. Propuctnc EmprowweRED PaTreRNs upon Loorep Fasrics, Thomas 
Coltman, Leicestershire. 

7FACTURE of Paver, &c., James Wotherspoon, Glasgow. —2oth 











Ns, James McClellan, Northampton.—A communication from 

James Lynn Sprague.—26th October, 1877. 

3. Hanxp Looms, William Anderson, Alva, N.B. 

378. Manuractore of Bricks, &e., Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.— A communication from Léberecht 

2th Octolnr, 1 . 

¢ Nu Apparatus for Scimntiric and CHemicat Purposes, Frank 
Wirth, Frankfort-on-the-Maine, Germany.— A communication from 
George Crespel. 

4030. PREPARED SLAG Woot for Buipincs, Charles Baatsch, Newcastle- 












still. The Coffey analyser is divided into three parts, The top compart- 
ment is composed of a number of frames with bonnets above the liquid, 
not dipping in the wash and with overtiow pipe. 
freed 
frames arranged in the sume manner as those in the upper part. The 
wash from the last frame descends into the third and last division. The 
vapours of the three divisions are collected separately inte two horizontal 
condensers and form two qualities of low wines, These vapours when 
qentnend are passed through a filter and through three refrigerators 
che 

condensed and the spirit is carried off by an overfiow pipe toe the rectify- 
ing column, which is divided into two compartments and composed of 
frames, the same as in the distilling column. 


invention relates to improvements in the ordinary * Pot” still, Com- 


| bined with the ordinary still is a copper cylinder with or without dia- 


street, Farringdon-street, London. 

4033. Rock Driiis, Theodor Frélich, Fenchureh-street, Londun.—.A com- | 
munication from Julius Frolich.—30th October, 1877. 

4045. Sprinc MecHanism for AcruaTinGc SEwWinG MAcHINES, Thomas 


Philip Bache, West Bromwich.—31st October, 1877. 

4123. Warcues, John Clayton Mewburn, Fleet-street, London.—A com- 
munication from Charles Delagrave and Ludovic Goillandean. 

4124. CLrocks, John Clayten Mewburn, Fleet-street, London.— A comanu- 
nication from Charles Delagrave and Louis Maximilien Grignon. ith 
November, 1877. 

4169. Boots and Savors, Thomas Cowburn, Bristol. 

4172. Lozence Macurxes, Herbert John Haddan, Strand, London.—A 
connnunication from Thomas Robertson.—8th November, U8T7. 

4193. Empossinc Paper, &c., Walter Alfred Barlow, St. Paul’s-churchyard, 
London.—A communication from Carl Louis Nagel. 

4198. Covers of Sanrrary Pans, &c., James Morris and Edward Morris, 
Birmingham.—9th November, 1877. 

$279. Screw Prope.ccers, Robert Griffiths, Bayswater, London.—1L5th 

November, 1877. 

5. Wixpine Excrves, Henry Watkin Lewis, Treherbert, Pontypridd.- 
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4432. Propuction of Etecrrtc CurRests, John Rapieff, Middle-street, 
London.—24th November, 1877. 

4524. HorsesHoes, William Horsfall, Leeds.—30th Novewber, U8T7. 

4767. Loopep Fasric Macutxes, Thomas Coltman, Leicester.—15th Deces- 
ber, 1877. 

4804. Lupricators, James Hardinge, Sittingbourne, Kent.—lith Decem- 
her, 1877. 

4866. Hyprac.ic and other Cranes, George Low, Ipswich.—2lst Deveim- 
ber, 1877. 

4909. SHurriine Carps, Henry Clarke Ash, Oxford-street, London.—27th 
Decewler, 1877. 

53. “ SeRGE-DE-neERRIES” CLoru, David Hitchen, Prospect House, Hali- 
fax Yorkshire. 

64. Srrercuers, Henry Charles Stephens, Aldersgate-street, London.— 
4th January, 1878. 

71. WasHER, Manoir, &c., Charles Harrison, Gladstone-street, Peter- 

















rough. 

74. Tareap WinpeERs, Samuel Carter, Oldham, and James Bradley, Lees, 
Lancashire.—ith Jeneary, 1878. 

120. TREATMENT of CARBONATED MINERAL PuospHates, William Robert 
Lake, Southampton-buildings, London.—A communication from the 
Th. Pilter Company.—9th January, 1878. 

164. Srorpers for Borr_es, George Edmunds and Edwin Edmunds, Bir- 

ham.—l2thk Janvary, 1878. 

168. Steam Borers, Julius Drewson and Robert Bruce Smith, Glasgow. 
—lith January, 1878. 
15. Kxrrrinc MACHINES, 

on.—A communication from Almet Reed. 

318. CLEANSING GRALY, &c., James Higginbottom and Edward Hutchin- 
son, Liverpool. 

322. WarpPtnc and Beane, Samuel Brown, Albion Mill, Macclesfield.— 
24th Janecry, 1878. 

337. aes, é&e., Rice and other Grarx, Edmund Martin, Whitechapel, 
London. 

340. Maxine vp Lone Eis, John Furneaux, Buckfastleigh, Devonshire. 

345. Wueevs for Traction Exosxes, James Braby, Rudgwick, Sussex.— 
2th January, 1878. 

389. TREATMENT of Hops and Beer, John Hodson, The Terrace, Clapham- 
common, Surrey.—s0th Janwary, 1873. 

437. Currmsc Coat, Hugh Rigg, Bonnyrigg, and Alexander Meiklejon, 
Dalkeith, Midlothian, N.B.—2nd Februcry, 1878. 

468. Prosectites, Charles William Lancaster, New Bond-street, London. 

472. Boot-HEEL, William Robert Lake, Southampton-buildings, London. 
—A communication from Gideon Blackburn Massey and Stanley Augus- 
tus Bryant. 

474. Horst Hay-rakes, William Robert Lake, Southampton-buildings, 
London.—A communication from Edmund D. Reynolds and Oliver B. 
Reynolds. 

480. Sarery Lamps, William Henry Parker, Hermitage, Kilmacow, Kil- 
kenny.—ith February, 1873. 

487. TREATING Woop, William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from Waldemar Thilmany. 

491. SicNaus, Henry Francis Joel, Bridge-chambers, Queen Victoria- 
street, London.—éth February, 1878. 

511. Treatment of Sewace, Henry Baggeley, Kensington, London.—ith 
February, 1878. 

524. Lamps, John Storer, Glasgow. 

534. Distriputinc Water, John Farrand Clarke, Moorgate-street, Lon- 
don. 

537. Fasteners for Gioves, &c., Henry Charles Little, Yeovil, Somerset- 
shire.—8th Februdry, 1878. 

545. BREecH-LOADING Fire-arMs, James Lang, Cockspur-street, London. 

553. Poxtoons, &c., Josiah Latimer Clark and John Stanfield, Westmins- 
ter-chambers, Victoria-street, London.—9th February, 1878. 

563. GRANULATING GRAIN, Andreas Mechwart Buda Pesth, Hungary.— 
llth February, 1878. 

601. HorsesHors, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Jacob Russell, John Jacob Reimer, and Christian 
Edward Moller.—13th February, 1878. 

624. REVOLVING CYLINDER Pistots, William Robert Lake, Southampton- 
buildings, London.—A communication from Owen Jones.—l4th Febru- 
ary, 1878. 

662. Treatinc Grarx, Carl Pieper, Berlin.—A communication from Au- 
gust Nagel and Reinhold Kaemp.—l6th February, 1878. 


All persons having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEPR at the office of 
Her Majesty's Commissioners of Patents. 


2165. Brooms anp Brusnt&s, W.R yon.— Dated 4th June, WIT. 6d. 

This consists in a means of fastening the bristles, hairs, or other 
similar substances in or upon the blocks, shafts, or handles. One means 
consists in placing one end of the substances into a greove or grooves cut 
upon the sides of the block, shaft, or handle, and fastening the same by 
means of a flanged, fluted, or corrugated plate of metal fixed to the block, 
shaft, or handle. Another arrangement consists in placing the ends of 
the substances within a slot cut in a plate or board of metal or an 
holding such ends in position by means of flanged or notched plates, or a 
series of plates or tongues introduced into the slot and hung upon pivots 
or hinges, so that they may be wedged or pressed against the sides of the 
slots, or of a bar or plate corresponding with the sides of the slots. 
2290. Distinizinc on Recrivyixnc Gray orn Mact Waisktes, £. Vigvier. 

—Dated 12th June, 10d. 
The first part of this invention relates to improvements in the “ Coffey” 











phragms. This cylinder is charged with pure water through which the 
vapours from the still are caused to pass. The head of the still is con- 
nected to the bottom part of this cylinder. When the water, having been 
heated by the alcoholic vapours of the still, permits the redistillation of 
these vapours by keeping back the oils, they ascend thence by the head of 
the gylinder, and are condensed in the worm in the ordinary way. 
2850. Pais on Recerracues ror Nieur Soi, &e., J. Preston. 
lth June, 1877.—{ Void.) 
The receptacle is provided with a channel round the upper edge. The 
lids are arranged with overhanging edges to fit into this channel, which 


Dated 





being filled with water, sand, powdered charceal, or other suitable | 


material, forms an air-tight joint. 
24639. Winnine, Dovetinc, axp Twistrxu YARNs, 
Horrocks and EB. Whalley.—Dated 2rd June, WIT. sd. 
This relates to improvements upon the patent granted %th May, 1877, 
No. 1807. The first part relates to apparatus for detecting the absence 
of a thread, and stopping the winding when this occurs ; and consists in 
combining and arranging « balanced frame, in or near which the detector 
wires have a common fulcrum. The winding mechanism consists of a 


&e., Js 


aad 


J. 


separate upright shaft with a drum upon it for each spindle. The 
second part relates to the mode of driving the spindles and throwing 


them in or out of gear by the stop motion mechanism, and consists in 
driving the spindle by a band working on a heavy warf, which can rotate 
loosely on the spindle, this warf having a cone upon the lower end of it, 
which fits a cone cup on the spindle. To stop the spindle a lever in con- 
nection with the stop mechanism lifts the warf and separates the cones, 
at the same time a brake acts upon the cone cup. The third part consists 


in. combining the ‘ring and traveller” spinning mechanism in place | 


of the flyer, with the winding and doubling and stop mechanism. 
2521. Recuiatinc, &c. Lamps or Raitway Tras, G. Brockelbank. 
Dated 30th June, TT. bd. 

This consists in a partial extinguisher covering only part or parts of the 
wick of the lamp, allowing a portion not covered to remain alight and 
burning. The partial extinguisher is formed out of a piece of metal or 
other suitable material into a convenient shape, and is fixed to vr forms 
part of a lever which is controlled by a weight or a spring. 

. Bavance PLoveus, D. Greig.—Dated 2ad July, TT. bea. 

This consists in constructing balance ploughs with both the main 
wheels and the plough beam movable in ~iaiien to the wheel frame, the 
wheels being locked round by the steering gear without inclining the 
wheel frame, and the plough beam being free, so that it is unaffected by 
the slewing of the wheel frame. The wheel frame is controlled by a stay 
or guide passing to the draught bar. 

2540. Macuines ror WasHinc anv Soakrxc Bort ies, &c., J. S, Clarke. 
—Dated 2nd July, 18 d. 

This consists in a revolving drum on a horizontal axis having various 
divisions, in which are placed the bottles. The drum is placed in a tank 
containing water, which tank is so constructed that the bottles are 
immersed to a height which may be regulated according to the quantity 








x | of water inside the tank. 
Alexander Melville Clark, Chancery-lane, Lon- 


23551. Harts, A. Berteil and J. L. Towle. 
plete.) Void.) 4d. 

This consists in making the brims of hats of felt or other suitable 
material, with a supple or soft joint covered with a silk plush above and 
with any suitable fabric beneath. 

2554. SeLr-rROPELLING TorPEDOES AND Rockets, G. Quick.—Dated 3rd 
July, TT. Wed. 

_The case or body of the propelling part of the torpedo is loaded with 

dises of solid rocket composition by means of a hydraulic press run 


Dated 3rd July, 1877. 






rising vertically up the case; a cylindrical hvle is then bored in the | 


centre and right through the whole length of the composition. The two 
ends of the bore are then enlarged into a conical form. The exterior of 
the Yond pong or rear end of the torpedoes is formed with a coutractec 
neck and an enlargement abaft the contraction, sv as to cause a resistance 
abaft the centre of gravity in the passage through the water, thus keep- 
ing the torpedo in a straight course. For igniting the composition a long 
flaining tubular cartridge is employed, which is itself ignited by means 
of an electric fuze passing water-tight through clastic packing, and a 
hollow screw gland in the outer end of the cartridge chamber. In con- 


structing rockets, grooves are formed in the surface of the cavity made 


in the propelling composition. 
2560. Apparatus For 
July, UTI. Gd. 

This consists in the combination with any suitable indicator apparatus 
of a rolling wheel, the wheel being supported in a bearing or holder in 
which it revolves. The bearing or holder is provided with a socket for the 
application of a removable arm or handle. 

2573. Proves, R. Horashy.—Deted 4th July, 1877. Gd. 

The beain is made of wvod with a steel plate on either side secured by 
bolts, such bolts serving also to attach other parts to the beam. The 
stem of the plough is held by two of these bolts, and is fitted with a set 
screw passing through a lug on the stem, to facilitate the adjustment. 
The coulter is carried in a clasp, secured to the beam by a bolt, and is 
also fitted with an adjusting screw. An additional beam of trough iron 


MEASURING Distances, S. Johnson.—Dated Ath 


is secured to the main beam by through bolts, and serves to carry a | 


second plough body with share and mould board, and also a coulter, for 
double-furrow ploughs. 
curved so as to bring the cutting edges underneath the beam. 


2575. Currixe ur Tornips, &c., K. Hornshy.—Dated 4th July, USTT. Ged 
The knives are made with bent stems fitting into inclined seats set 
radially 1o the axis of the disc. The underside of the upper part of the 
hopper slopes to « point below the top of the axis, so as to allow a larger 
passage to the lower part of the hopper relative to the diameter of the 
isc. The hopper is made with wrought iron bars attached to an angle 
iron at the top, the lower ends fitting into holes, formed in the top of the 
lower part of the hopper. 
2578. Stream Borvers, J. H. Walker.—Deated 4th July, 77. 6d. 
A square or quadrangular casing, open at both ends, is fitted with tubes 


arranged in series, one above the other, each series being at right angles | 


to the one beneath it, and horizontal to the sides of the quadrangular 
casing. This casing is placed within the boiler, and is canted at an 
angle, so that the tubes have one end higher than the other, thus insur- 
ing a perfect circulation of the water. 
2586. Excavatinc Apparatus, A. Barclay,—Dated Sth July, 1877. Gd. 
An engine actuating a shaft or wheel carrying the chain is attached to 
the jib of the crane, upon which the scoop is suspended, so that the 
thrust arm of the scoop is drawn or forced outwards or inwards, This 
engine is also coupled by bevelled gearing to a vertical shaft carrying a 
pinion, by means of which the crane is slued round. 
arranged near the engines, and upon it are the handles for actuating 
the engines by which the scoops are operated, so that one man can work 
the two sets of engines. 
2587. Warerinc Apparatus, W. C. Taylor.—Dated Sth July, Wi7. 4d. 
This consists of forming the nozzles through which the water passes, 
with horizontal slots therein, such nozzles being exteriorly convex, and 
fitted toa supply pipe. The water issucs in a fine spray, so as to water a 
large surface. 
sone. RaiLway Lire-PRESERVING SiGnan, J. Higham.—Dated sth July, 
877. Gd. 


This is to enable the driver of an engine to ascertain the position of the | 


semaphore in dark and foggy weather, and consists of a pulley placed 
between the rails in advance of the signals, and capable of sliding 


transversely in brackets attached to the sleepers. The shaft of the pulley | 


is connected by a rod and L-shaped lever to the red working the signal. 
The pulley projects above the rails, and serves to foree up one of two 
levers on the engine, which are attached to a valve, thereby allowing 
steam to enter from the boiler, and raise the signal on the engine corre- 
sponding to the semaphore signal. For the “all right” signal, the 


pulley does not engage with either lever, and the signal on the engine is | 


thus left undisturbed. 
2598. Gavcine Parer, &c., B. Brasier.—Dated 5th July, 1877. 6d. 

The paper mn between two rollers carried in a frame; the journals 
of the top rol 
knife on the extreme end of this lever supports a lever fitted with 
a toothed quadrant gearing with a pinion on the indicator. Any increase 
of thickness in the material raises the top roller, and the motion is com- 
municated by the levers tothe indicator. 

2599. Sewine Macnines, W. Daiwes.—Dated Sth July, 1877. 6d. 

The shuttle receives a longitudinal motion by means of a bell-crank 
lever one end of which moves up and down with the needle carrier, and 
the other end is attached to a rod pivotted to the wheel end of the 
machine, the lower end of which is attached to a rod carrying the shuttle. 
A spring hook pulls the shuttle thread at cach stitch in a transverse 


The wash having been | 
m the most volatile oils, descends to the second chamber, or to | 


with ice and salt, or with refrigerating salts, where the oils are | 


The second part of this | 


(Cow- | 


The stems of the slade or slipe and coulter are | 


A platform is | 


er carry a beam extending across the machine to which a | 
block is attached to support a knife edge formed on a lever; a second | 


Marcu 1, 1878. 


| direction, thus rendering the shuttle tension independent of the vary- 
| ing speeds at which the machine may be worked. 
2600. Srexcu Traps, M. Wilson.—Daled Sth July, UWi7. 6d. 

This relates to improvements on patent No, 534, dated lth February, 
1874, and consists of suspending an iaverted cup to a revolving cross bar. 
Holes are made in the sides of the case of the trap, and the ends of the 
cross bar work loosely therein. A loop is attached to the cup and hung 
upon the cross bar. 

2601. Fane Ixpicarors ror Cabs, Omyinuses, &c., B. Tewplar, 
th July, TT. Od, 

The indicator is operated by the revolution of the wheels of the vehicles, 
and consists of a hollow cylinder which, in revolving, causes a pin to 
| drop from one notch to another formed in its periphery, The pin is 
attached to a scale of charges, and by dropping changes the fare according 
to the distance travelled. Kach passenger has a ticket corresponding in 
number to a hole through which the fare is secon, and further serves to 
keep the pin out of gear when the place is not vecupied, An external 
projection must be raised in order tu put the ticket in its place when not 
in use, and this projection being attached to the falling pin raises it out 
of gear, and places the fare at zero. The pin in raising causes a set of 
wheels to revolve and register the fare indfeated for each passenger. 
2604. Harvesting Machines, W. A. Loke.-Dated ith July, Wii. 

communication) ld, 

The crops are delivered on to a platform abeve and outside of the 
driving wheels, suitable mechanisi being employed for regulating the 
delivery. The binder is thrown in and out of year by a treadle worked 
| by the driver, and a lever serves to throw the cutter in and out of gear. 
An endless apron is placed behind the cutters to carry the crop on to th 
platform. The binding is cffected by means of a twister hook working 
in combination with a plate, sufficient space being left between them for 
a gripping finger to grip the wire which is twisted and severed, thus 
securing the bundles, which are then discharged from the platform. 


Dated 








(4 














j id 
| Longitudinal guides are fitted to the bed plate or bench, and a folder 
slides therein towards or from a press attached to the bench. The folder 


is hinged and the edge of the work to be folded is placed over the joint, 
and a straight edge is placed against the intended fold ; the folder is then 
turned over and the straight edge withdrawn. The work is slided for- 
ward with the folder under the press and squeezed. For beading, the 
work is placed over a slot left between adjustable plates, and the work 
|} crowded into the hole by a roller; the work is then folded and placed 


| under the press. 
2607. Pap ror Trusses, I. 2. 
nication.) td. 

The body of the pad is a little more than half a sphere of hardened 
vuleanised india-rubber. That part of the body in excess of the half 
sphere is cut out, so as to form petals extending outwards. A smaller 
half sphere is fitted within the pea, and is connected to the first 
half by two elbowed parts. A helical spring is plwced between the two 
half spheres, one end being connected to a screw, by which the circular 
ans of the truss is made fast to the pad, the other end pushing against 
the lower half sphere causes it to act as a compressor on the intestines, 
and resist its tendency to protrude. 
2613. Giazine Greennouses, &e., WV. 

S77. tie. 

The panes of glass are arranged diagonally and are supported in this 
position at their bottom corners or edges with metal clips, which are 
| secured under the glass to the supporting rafters, purlins, or battens of 
| the roof, and which are so shaped as to extend downwards ; and when 
bent up or over to secure the bottom corners or edges of the gliss panes, 
and prevent them sliding downwards, each successive row of panes from 
the lowest row overlaps the lower adjacent row, 

2614. Vioer Conourn, W. RK. Luke. —Dated bth July, W877. 
tron.) td. 

Dry halogen, preferably chlorine, is conducted over ultramarine blue or 
green heated to 300 deg. Celsius, by which means the ultramarine is 
changed inte dark red. The products are then placed in water, carbolic 
acid, or corrosive ley, and warmed, when a new ultramarine combi stion, 
ultramarine violet, is produced, containing hydroxyl instead of halogen. 
Modifications of this process are shown, 

2615. Scroor Desks, &c., 7. P. Col 
July, 877. rith.) Ql. 

This consists in the construction of a desk with an adjustable seat. The 
desk proper is supported on standards, wid may be provided with an 
auxiliary shelf. The seat is arranged in front and parallel to the desk. It 
is supported on the top of arms which are pivotted or jointed in blocks or 
bearing pieces at their lower ends in such a manner that the seat will be 
free to oscillate toward-and from the desk, the to-and-fre movement being 
limited by stops fixed on the blocks. 

2616. Bicycres, J. ¢ Deted 7th Joly, 


Gedge.—Dated 6th Jala, WTT.—(A commu- 


aud W. J. Greene, —Dated 6th Jely, 


(A communice- 





avd J. Geadenning,—Dated Tth 


wen 


(Not proceeded 





‘uree 1ST7. 4d 


| Each spoke is formed of 1 hollow steel tube. (The inner end is serewed 
| inte the hub.) 
2618. Traps ror GuLLEYs, SivKs, &c., BR. VN. Sonmercitle.—Dated Tth July 


IST77.—{ Not proceeded with.) 2. 

Within a box which is covered with a grating is placed an inner box 
open at the top. From an opening in the centre of the bottom of this box 
a tube is carried up, which is closed at the upper end, but provided with 
} holes near such upper end, and over this end isa cap, This tube fits over 
a corresponding tube carried up from an opening in the bettom of the 
outer box, which opening leads to the sewer or drain. On the topof the 
- is an eye to receive the end of a lever, which has its fulcrum on the 
side of the outer box, and which is weighted so as to balance the weight 
of the inner box when filled up to the level of the holes in its tube with 
liquid containing a maximum amount of material in suspension, 

2619. TREATMENT AND SEPARATION OF Ones, F. J. Bolton.— Dated 7th July, 


Sis. Ad. 

| The mineral to be operated upon, after being reduced to a convenient 
| size for separation, is placed in a calcining furnace and heated in the 
ordinary way. The furnace is closed so as to exelude the atmosphere, 
} and a number of jets of dry superheated steam are introduced so as to 
convert the contents into black or magnetic oxide. The magnetic par- 
| ticles of ore are then separated from the non-magnetic particles by means 
| of a magnetic separator. 

| 2620. Pumps ror Sarrs, J. He 

td. 

An oscillating piston works in a cylinder, and the suction pipe is so 
arranged that the valves are always immersed in water, and consequently 
never require priming. A syphon is formed ky a siniple closed box or 
tank, inte which the suction pipe enters from the bottom and rises above 
| the level of the valves in the adjoining pump. 

2622. Rerorts on CompustTion CHAMBERS FOR STEAM BoiLeR FURNACES, 
G. K, Stecenson.—Dated 7th July, 77.—{ Not proceerled with.) 2d. 

The lining of the combustion chamber is made of fire-brick, built or 
mounted upon a carriage fitted with wheels running on rails, so that the 
| combustion chamber may be run in or out of the boiler flue as required. 
| 2623. TREATING STEEL AND OTHER METALS PREPARATORY TO CASTING, J. 

Bourne Dated 7th Julg, WTF. Ad. 
} This consists of extracting from molten metal the gas or gases by which 
} honeycombing is produced. The molten metal is submitted to the action 
of a vacuum, whilst in a state of minute sub-division. The metal is 
allowed to run through perforations in a fire-clay block into a tall cylin- 
| der, within which a vacwum is maintained. A pump in communication 
with this chamber draws out the gases thus separated from the metal. 
2624. Comvouxp ror Treatine Hives, F, Wirth.—Dated 7th July, 1877. 
—{A communication.) 
| Toa boiling solution of green vitriol (sulphate of iron) as much nitric 
acid is added as will thoroughly oxidise the same: the effervescence being 
over, the operation is reversed, green vitriol being added to the solution 
| now containing iron oxide. 
| 9625. Macninery For Dieursa Potrarors, S. 
| 1877. Ge. 

A number of sets of tines are arranged round a drum driven by suitable 
gearing from the travelling wheels. The tines are forked, and each set is 
arranged a little in advance of the preceding set so as to act in succession 
| upon the potatoes and separate them from the soiland tops. A coulter is 
arranged on each side immediately behind the steering wheels, to cut the 
earth on each side of the ridge. A concave grating is placed under the 
! frame and in front of the rotating forks, and is fitted in front witha share 
for loosening the potatoes, which are deposited in the grating serving as 4 
riddle, the tops being pressed down by a roller placed behind the coulters. 
2626. Actions or Urricgur PiANorortres, 1H. Wiltorn.— Dated 7th July, 

1877.—(Complete., Gd, 

The stock of the hopper is placed in front of the fly and is lengthened 
| so as to place the hopper pin mueh nearer to the end of the fly, by which 
| means the wear of the hopper button cloths does not affect the position of 
the fly nearly so much as in the ordinary arrangement. The end of the 
hopper stock strikes one end of a lever in rising and causes the other end 
to descend and act as a check on the sticker at the moment of the escape- 
ment, thus preventing any rebound of the hammer. The sticker is made 
in two lengths joined together by a screw with a right and left-handed 
| thread, so that the sticker may be lengthened or shortened by turning the 
| screw, : 
| 262'7. Wouven-so_ep Suors, 7. RX. Hyde.—Dated Tth July, 77.—(Com- 

plete.) tl. 

The sole is made in two parts cut from each other out of hard wood. 
The inner sole is somewhat smaller both in width and length than the 
outer sole, in order to allow the edges of the upper to be fluth with the 

| outer sole. A space is left between the two pc to receive a welding 


ipaon and J. Kerr. —Dated 7th July, 1877. 
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waterproof material, made smaller than the inner sole, thus leaving a 

margin all round in which the Upper is placed and secured by screws or 

nails passing through the inner sole. 

2628. Moutpinc Macutvery or Devicus, M. Benson,—Dated 9th July, 
1877.(A communication.) 8d. 

A guide stud is fitted centrally to the base block of the mould, so as to 
enable the pattern to be withdrawn vertically without eoemery 3 the sand, 
and also serves to place the inner part of the mould accurately in posi- 
tion, A plate is ee by the stud and serves to protect the angular 
parts of the mould whilst withdrawing the pattern. 

2629. Comprinen CuLTIVATOR AND Diaoer, &c., W. Craig and G. Clark.— 
Dated 7th July, \877.—{ Not proceeded with.) 2d. 

A beam is passed through the centre of « circular frame, to which it is 
connected by a pivot, which allows the beam to swivel round to any 
angle. The beam carries a number of tines adjustable to different depths 
by means of a hand lever. 

2630 Arraratus vor Warertna Lawns, &c., D, McMechan.—Dated 9th 
July, 177. 4d. 

This pode in a carriage with a cradle or holder arranged to receive 
and carry a transverse tubular F patna vessel, having its ends wholly 
or partially closed, and provided midway between its extremities or there- 
abouts with a junction piece or coupling arrangement of a hose in com- 
municatlon with a reservoir, main, or other source of supply. 

2631. Lusricators, &. Harlow.—Dated 9th July, Wi7.—<A communica- 
tion.)—{Not proceeded with.) 2d. 

A cup-shaped vessel is mounted upon a perforated standard fixed to 
the bearing to be lubricated. This cup is fitted with a cap screwing into 
the top and fitted with a central depending spindle which acts as a 
regulator in closing or opening an orifice at the bottom of the cup. 
2632. Srraver Tramways, G. F. Deacon,—Dated Oth July, 1877. 6d. 

A vertical hole is drilled through the rail, iuto which a bolt is od, 
the head of which presses against the under side of a washer imbedded 
in the concrete beneath. The bolt passes through a circular hole in the 
concrete and the sleeper, and engages in a thread cut in the vertical hole 
in the rail. Notches are formed in the end of the bolt, so as to turn it 
and firmly secure the rail. 

2633. aperdenen or Cravats, &e., 8. Hayem, sen.—Dated 9th July, 
1877. \° 

This consists in replacing the use of sewing in fixing the metal clasps 
or closing pieces, and at the same time the piece or strap round the neck 
and the maintaining pieces for the ends or tips of the latter (when ps 
through the clasp) by the application of pins or rivets fixed through 
eyelet holes in the stuff. : 

2635. Mepicatep Woo1s, &c., F. B. Doering. —Dated 9th July, 1877.— 
(Not proceeded with.) 2d. 

This consists in intermingling by carding or otherwise various medi- 
cated wools or fibres with absorbent wools or fibres. 

2636. Furnace Firne-pars, KX. XR. Newlove and @, Marshall.—Dated 9th 
July, 1877. 6d. 

The bars are constructed with teeth-like or undulating sides or parts 
in such a manner as to produce teeth-like, tongued, or undulated spaces 
through the grate for the admission of air therethrough. The bars may 
be stregthened by connecting the teeth with each other by a web, and 
they may be cast with slots or perforations for additional air supply. 
2637. Looms, J. 1. Tinkler.—Dated 9th July, 1877.—{Not proceeded with.) 

», 


ale 
This relates principally to the construction of the tappet chains, which 
are composed of a series of links threaded upon transverse rods or bolts, 
the nuinber of links on each row depending on the number of treadles, 
and the length of the chain depending upon the number of changes to 
the round required to produce the pattern to be woven. 
2638. Rearinc Macuives, H. J. H. King.—Dated 9th July, 1877. 10d. 
This relates to improvements of patents No. 817, dated 5th March, 1875, 
and No. 1112, dated Lith March, 1876, and consists of passing rake prongs 
through slots in the platform, in order to raise the quantity of crop 
necessary to form a sheaf across ths platform, and on to a lifting board on 
one side. Guides are fixed to the platform so as to assist in compacting 
the sheaf by stopping the first portions of each quantity of crop. When 
the lifting Leosl ied received the required amount of crop, it turns over 
and causes a series of prongs jointed to it to assist in grasping the sheaf, 
which is then bound, and being kept in position by a curved arm, which 
when completed is thrown backwards on its shaft, the sheaf being 
thrown from the side of the machine by two arms attached to the same 


haft. 
2639. Lappers anv Fire Escapes, W. Mitchell.—Dated 9th July, 1877. 
jel 


bd. 

The ladder is constructed in sections pivotted together by providing 
notches in the lower ends of each section to fit over the top rung in the 
section below, a spring bearing keeping them well together. Upon the 
springs being compressed the sections may be turned down and used as a 
pair of steps. Sliding sections are lowered or raised in guides formed on 
the lower sections by means of a cord attached to the lower end and passing 
over pulleys on the upper end of the fixed sections ahd thence down- 
wards to a barrel turned by a winch attached to the bottom section. 
2641. Concrere Bui_pias, C. Drake.— Dated Oth July, W877. 6d. 

The uprights of the moulds are fitted with iron plates, in which holes 
are formed to receive suitable key-like catches attached to the panels. 
The catches are passed into the holes, and dropping down, at once secure 
the panels without the aid of bolts. Concrete walls may be faced with 
tiles without requiring any inner tie bars or cross pieces, by forming the 
tiles with their inner faces roughened or with projections or indenta- 
tions, and placing them in position so as to form the mould for the wall. 
the roughness or projections fully securing them to the concrete. 

2642. Marine Savery Sranps, R. &. Harvis.—Dated 9th July, WiT7. bd. 

A sinall gimbal or stand carrying a frame into which the glass or other 
article used at meals is placed so as to preserve it from being broken by 
the motion of vessels at sea, The article in use is placed in the frame 
which swings upon the gimbal, and thus is kept in an upright posi- 
tion. 

. PACKING FOR STEAM OR OTHER Macuinery, B. J. B. Mills. —Dated 
Oth July, WT7.—+A communication.) 2d. 

A quantity of asbestos fibres are put together longitudinally, so as to 
form a cord of the required thickness, which is then covered with an 
asbestos fabric made like hose spun and woven or braided to the required 
dimensions. 

2644. Liquiv Merrr on Water-Power Enoryes, F. W. Haddan.—Dated 
10th July, 1877.—{A communication.) 6d. 

This consists of a piston with a reciprocating motion in a cylinder 
induced by the pressure and flow of the liquid through the apparatus, 
which it enters by a hollow piston rod and inlet to the cylinder on one 
side of the piston and quits by or through a hollow piston rod and outlet 
from the cylinder on the other side, the ication bet the 
two sides being established by passages in the piston itself, and con- 
trolled by valves actuated by or from the motion of the piston. Any 
convenient indicating apparatus may be employed to register the number 
of strokes, 

2645. Pressine anp Fivterina Beer Roor Juicer, Os, &e., J. C. Mew- 
bura.—Dated 10th July, 1877.—A communication.) 6d. 

The substance to be operated on is placed into the mouth of a con- 
tinuous bag composed of two endless travelling cloths, which approach 
gradually nearer together; the matter thus undergoing a progressive 
pressure, slight at the commencement, and attaining to the greatest 
pressures between pressing rollers. The endless cloths are made so as to 
form a filter, and are composed of three thicknesses, the first consisting 
of perforated bands or straps, the second of a coarse fabric of horse or 
other hair, and the last of a fine and uniform fabric, such as merino, 
cashmere, or alpaca. 

2646. Stream Pumps AND Pumpina ENGINES, @. and E. Ashworth.—Dated 
10th July, 1877.—(Not proceeded with.) 2d. 

This relates to improvements upon the patent dated 17th October, 
1874, and numbered 3567, and consists in arranging the upper ram 
chamber immediately below the steam cylinder, the piston rod of the 
= passing from the cylinder gland into and through a gland on 
the upper part of the chamber. 

2647. Warer-merers, 7. Melling.—Dated 10th July, 1877. 6d. 
The measuring cylinder containing a piston is in ication by 





2650. Ow anv Sprit Lamps, 2B, Buller.—Dated 1th July, 1877. 6d. 

This relates to the manner of connecting the wick tubes to lamps, and 
consists of forming a flange on the interior of the collar on the body of 
the lamp, such flange yoo furnished with slots to allow the e of 
bars fixed to the wick holder plate. The slots are furnished with a stop 
on opposite sides, so that the bars on being introduced in the slots and 
passed bencath the flange, — be turned until they come in contact with 
the stops. On being turned in the oppesite direction they are again 
stopped when beneath the slots, and may thus be withdrawn. 

2651. Merar Ties orn Banvs, W. RB. Lake.—Dated 10th July, 1877.—(A 
communication.) Gd, 

The metal band is provided with slots of such form as will permit the 

nassage of a button employed for fastening or locking the ends of the 

Gnas together. The button is formed with the usual neck and cross- 

piece. A split washer, sufficiently large to fit loosely on the neck of the 

button, is placed thereon, and prevents the escape of the cross piece. 

2652. Compressep Air Encines, J. Dodd and @, Ashworth.—Dated 10th 
July, 1877. Not proceeded with.) 2d. 

The engines are provided with a reservoir oeatatalne. compressed air, 
which is supplied to the engine, and after use therein is returned to the 
reservoir. the air is used cold to prevent expansion, and is conducted 
to the engine by a pipe, and distributed in the cylinder by an ordina 
slide valve ; another pipe extends from the cylinder to a valve box, which 
is fitted with two slide valves that receive a reciprocating motion from a 
cam on the crank shaft. 

2653. Arraratus vor tHe Manvuracrure or Bricks, &c., J. aad B. 
Craven.-— Dated 10th July, 77. Gd. 

This consists in the combination of a pug mill for preparing the clays, of 
a rotary table having moulds, into Which the clay is introduced and 
partly moulded, and of a press to which such partially moulded articles 
are delivered from the mould table, and under the action of which they 
are brought to «a finished state ready for baking, the whole being 
actuated by one and the same shaft. 

2654. Apraratvs vor CLIpPrIne or SHEARING Horses, &c., J. R. L’ Amy. 
~Dated 1th July, 877. 6d. 

This ists in the bination, with the movable cutting blade, of a 
blade to which the cutting blade is pivotted, the extremity of which blade 
is made in the form of an eye or loop, for the reception of the tail to be 
clipped, which is introduced thereinto through an opening in one of the 
sides of the eye, and maintained normally closed by a fh 
actuated by a spring. 
2655. Disinrectinc Dry Soap, R. Dixon.—Dated With July, 1877.—Not 

preceeded with.) 2d. 

This consists in the combination of the following ingredients, mixed in 
specified quantities : Soda ash, rock soda, raw linseed oil, unmade resin, 
chloride of lime, rock camphor, carbolic acid, farina, gum, common brown 
soap, and water. Theseare all boiled together with the exception of the 
soda ash, which is added after, and when left to cool the mixture forins 
itself into a powder. 

2656. Rorss or Banps ror Minine, &c., J. Burn.—Dated 10th July, 877. 
—{Not proceeded with.) 2d. 

The rope or band is formed, cmon towards the ends thereof, of the 
desired excess of working strength likely to be put upon it, and that part 
towards the ends, which, by a socket, is to be attached to a chain or other 
connecting means, of greater diameter, by the introduction therein of 
additional strands or parts in the formation of the rope or band. 

2657. Weicuixe Macuines, G. W. von Nawrocki.—Dated 1th July, 1877. 
A communication.) 8d, 

This relates to machines for weighing powder-like materials or grains. 
On a forked beam with equal arms hangs from two small rods a metal 
vessel, which can hold a stated quantity, say teu, twenty, or more pounds 
of corn, and on the other side hangs a weight. This weight balances the 
metal vessel, plus the material to be weighed. The material is introduced 
into the machine by a hopper, and when the exact weight has entered 
the apparatus stops the supply and empties the vessel, which is done by 
means of valves actuated by levers and weighis. Each time the vessel is 
emptied it is registered by an index in connection with the machine. 
2658. Warrixe Frames, If. B. Barlow.—Date! Wth Jely, WT7.—CA com- 

munication, td. 

This consists of a reed which is moved up and down to cross the yarns 
or to take the lease ; also of a measuring roller, around which the yarns 
pass, and a series of grooved pulleys to separate the warp into divisions. 


2659. Arraratus ror LicuTinG AND ExtincutsHine Gas, C. Reaniek.— 
Dated Wth July, wit Hah commeanication.) bd. 

A clock train is employed to turn an arbor on which loose cams are 
placed, which cams may be set on a recessed movable dial keyed to arbor 
by means of arms and clamp screws. The cams engage spring-acted 
presser rods, which serve to open or shut the stop cock. The rod that 
turns on the gas is connected by a lever with a side piece that is guided 
sidewise of the gas pipe and extended nearly up to the burner, where a 
match receptacle is arranged, the matches bemy fed forward to the action 
of the slide piece by a spring. The recessed upper end of slide piece takes 
up one of the matches and carries it up by the sudden dropping of the 
presser rod, so as to strike it against a friction spring, ignite the match, 
and light thereby the gas. 

2661. Artiriciat Boxe or Ivory Buack, W. KR. Leke.—Dated 10th July, 
1877.—{A communication.) 4d. 

This consists in manufacturing artificial animal charcoal from leather, 
which is placed in a digester in communication with a steam generator. 
A small quantity of water is added in which has been dissolved a propor- 
tion of caustic soda. After a certain time the substance found there under 
the form of semi-liquid magina is submitted to a turbine, and then sifted 
by forcing it by the action of a hydraulie press to traverse a strong sheet 
of gauze with fine meshes. It is then mixed with the phosphates of lime 
and magnesia, and submitted to the action of a very powerful hydraulic 

ress forming it into hard eakes, which are first dried and then calcined 
n an ordinary furnace and afterwards crushed and granulated in the 
same manner as bone charcoal. 











2662. Treatinc Mineral PuospHares roR AGRICULTURAL AND OTHER 
aren, We R. Lake.—Dated Wth July, 177A communication.) 
4d. 

The inineral phosphates are coarsely broken up and put into a closed 
receiver, in which they are attacked by a saturated solution of sul- 
phurous acid. A piston works inside the cylinder in order to vary the 
height of the liquid. When the sulphurous acid is saturated and trans- 
formed into sulphite of lime, the liquid is run off into wooden tubs, 
where it is left to clarify. The clear liquids containing sulphite of 
lime and monobasic phosphate of lime in solution are poured into 
receivers and boiled by means of steam admitted into metal pipes, which 
causes the sulphite of lime to precipitate in the form of small white 
crystals. The liquid is allowed to cool, and separated from the sulphite 
of lime by decantation, and then by centrifugal machines; and finally 


.a solution is obtained which contains only monobasic phosphate of 


lime. 


2663. Preservinc Meat, M. Welton.—Dated 10th July, 877.—{A commu- 
nication.)—(Not proceeded with.) 
This consists of forcing a solution of salt and water into the meat to be 
reserved by means of a tube fitted with a pointed nozzle, which is 
nserted into the meat and the salt water admitted into the tube from a 
vessel placed above the meat. 
2664. — Meters, IV. Paine.—Dated 10th July, 1877.—(A communica- 
tion.) 6d. 

The lower part of the meter is formed with a case provided with an 
inlet at the lower part of one side, and an outlet at the upper part on the 
other side thereof. Above this case is a case containing the ting gear 
and dial, which case has no passage of communication with the lower 
case. The measuring appdratus consists of a fan, the s of which are 
set at an angle to a vertical plane, enclosed in a measuring chamber. By 
means of flanges on the exterior of the measuring chamber and the 
interior of lower case, the latter is divided horizontally into two parts. 
Below the flange or measuring chamber are a number of holes for the 
inlet of water to act against the blades of the fan, and give a rotary 
motion thereto. In this lower part of the case of the measuring chamber 
is also formed a regulating hole, through which a current of water passes 
in a direct line towards the axis of the fan, the stream of water being 


2d. 








ports with a side pipe in which the valves work. The two valves are 
connected by a hollow rod, through which the outlet water from the 
upper valve passes, the top end of the tube being perforated for that 
purpose between the upper piston valve and the attachment of the tube 
to the valve spindle. © connection Between the side pipe and the 
ends of the cylinder, instead of being ordinary oblong ports, consists in 
perforating the side pipe with small round holes, which open into two 
annular chambers around it. The valve ing consists in a combina- 
tion of levers and cams, actuated by the piston rod. The clockwork for 
neat is actuated by the piston or valve gearing, and, together 
with the gearing, is enclosed in a suitable case. 

2648. Corsets, W. Pretty, jun.—Dated 10th July, 1877. 4d. 

This cousists in the application of perforated metal stiffeners along the 
line of the eyelets, and the insertion of the eyelets through them. 

2649. Brown CoLour or Dye, 4. Wachausen.—Dated 10th July, 1877.— 
fot with.) 2d. 

The refuse matters tormed in the facture of fuschine, aniline red, 
and magenta red are treated with an aqueous solution of carbonate of soda, 
caustic soda or potash, or caustic ammonia. The parts that will not 
dissolve are then filtered off and washed in order to remove all traces of 
arsenic, and are then dissolved in spirits of wine. Zinc and hydro- 
chloric acid are then introduced when the bluish-red colour changes to a 
pure, browft 








4 d by a screw. The case of measuring chamber above the exterior 
flange is provided with comparatively large holes, through which the 
liquid passes into the upper part of the lower case, whence it passes 
away to the outlet. The axis of the fan carries a pinion, which through 
an intermediary wheel and pinion gives motion to a wheel, on the shaft 
of which is fixed a magnet. This magnet acts upon a piece of soft iron 
fixed on the axis of the first counting wheel. 

2665. Arraratus ror Raisinc Liquips, W. L. Wise.—Dated lth July, 
1877.—(4 communication.) 8d. 

This consists of an accumulator of power and an ascending column 

utilising the power accumulated. Two receivers are formed with open- 
at their base closed by sluice valves, and of a liquid reserve main- 

ned at a constant level. At the top of the reserve are two basins, 
each communicating with it by an opening provided with a sluice valve, 


each basin containing a float, which works the said valves. A pipe is 
attached to each basin, and te ates in the lower portion of the corre- 


sponding receiver. The floats and the rods of the sluice valves are 
jointed to the two ends of a lever with equal arms. A syphon-shuped air 
tnbe connects the top of each receiver with the bottom of a single small 
receiver, half-full ef liquid ; a single pipe connects the upper portion of 
this small receiver with the upper portion of the lower vessel of the 
ascending column, This vessel is submerged in the liquid to be raised, 
and communicates with the vessel above by a pipe, and so on from the 
bottom vessel to the top. 


inged tongue 





29666. Maxine Puarn on Rispep Lvorep Fasrics, D. H. Hill.—Dated th 
July, 1877. 6d. 

A vertical spindle is mounted on the ring to which the wheel brackets 
are secured, and is fitted with a cop tube or spool at the upper end, and a 
toothed wheel at the ether end, gearing with a wheel on the flange of the 
head. A rocking lever is carried by a bracket clipping the ring. The 
feeding yarns from the usual cop or spool pass through a hole in the guide 
rail round the tube or 1 on the vertical spindle, and under a loop or 
eye formed on the rocking lever previous to being passed through the 
thread guide to the needles. When the yarn breaks, or a spool becomes 
empty, the rocking lever falls into holes formed in the head of the flange 
and stops the head before there is time to press the work off. 


2667. Rorary Enarxes AND Pumps, C. Acery.—Dated Mth July, 1877. 
dl 


This relates to that class of engines in which the fluid acts upon a 
piston concentric with the bore of the cylinder, and of less diameter 
than the same, except at one point, where a projection is formed in con- 
tact with the said bore, and forming the acting surface of the piston, the 
fluid being admitted to the cylinder on one side of a partition (which is 
movable for the passage of the projection of the piston), and exhausted 
from the other side. The movable partition is of a recessed form at the 
centre, so that the projection will pass when the partition is in its 
intermediate position, whilst it will separate the two parts when in the 
extreme position. The partition is actuated by a cam on the main shaft. 
2669. Raitway Cuairs, W. Black and J. @. Tutters.—Deted Ith July, 

1877. 6d. 

The chair is made with two or more rows of semi-pyramidal teeth 
upon its outer jaw, arranged so that on the-wedge or key being driven 
in between the rail and chair, the teeth will sink into the wedge or key, 
and maintain it in its place, so that the shaking cannot cause it tv 
become loose and drop out. 

2670. Packina, &c., J. and F. J. Robinson,—-Dated Uth July, WT7. 4d. 

The pure waste of silk or silk noils are condensed and spun, and made 
into ropes of any suitable size and form ; the interstices of the rope are 
filled with condensed noils, or with yarn or threads made of pure silk 
waste or noils, and an outer covering of silk noils is fixed over the rope, 
and secured by india-rubber solution to cement the textile coverings 
together. 

2671. Toy Trorrisa Horses anp Carriaces, W. Morgan-Brown.—Dated 
11th July, 1877.—(A communication.) 8d. 

The carriage is propelled by alternate tension and slacking of the reins. 
The axle of the driving wheel has two cranks, which are connected to 
the horse by rods. The horses are pivotted to a stud, and by the motion 
given to them from the reins, cause the axle of the driving wheel to 
revolve. 

2672. Laxets, 7. Parker and G, A. Prince.—Dated Uth July, 1877. 5 

The ordinary eyelet is abulished and a strip of wire placed the whole 
width of the label, the end of which is turned over the wire and fastened 
down; a hole is then made in front of the wire by which the label is 
secured. A plate of metal or other material may be substituted for the 
wire, and the hole punched through the label and metal plate at the same 
time. 

2673. ApsusTaBLe Cramp oR CLAMP Toois, C. Neil.—Dated 11th July, 
1877. > 

A movable jaw is free to slide upon a bar, and is fitted with a roller, 
free to turn on its axis in a recess formed at the back. This roller bears 
on a wedge or key-piece, turned up at the small end to take into a recess 
behind the roller, so as to prevent its slipping out while moving the jaw 
along the bar. When the jaw is placed in the required position, the 
wedge is forced under the roller and secures the jaw. 


2674. Fiask anp Syrince ComBinep, W. Morgen-Brown.—Dated 11th 
July, 1877.{A communication.) Not proceeded with.) 2d. 

A metal capsule is fitted to the neck of the bottle, and is formed with 
a central hole tapped to receive a plug which constitutes the cover of the 
syringe. 

2675. Apparatus ror Borine WELLS, &c., I}. Bowles.—Duted 11th July, 
1877. 6d. 4 

This consists of a wrought iron cylinder or tube divided by a partition 
at a convenient point in its length into two chambers, the upper one to 
contain the operating mechanism and the lower one to receive the débris. 
To the lower end is attached a circular rim or shoe, in which is fixed the 
boring chisel or chisels. This end is furnished with an india-rubber valve 
which allows the débris to rise past it into the lower chamber each time 
the tool falls and retains it therein. The apparatus is suspended by a 
rope, and is alternately raised and allowed to fall, a rotary motion being 
imparted to it at each stroke by the mechanism provided at the upper 
end of the tube for that purpose, and consisting of a swivel to which the 
rope is attached, the swivel being fixed on a spindle which turns with it 
and slides through a double clutch fixed in the tube. 

2678. Tea axp Corree Ports, W. T. Richards.—Dated 11th July, 1877.— 
(Not proceeded with.) 2d. 

A strainer is screwed to the bottom of the spout, so that it can be 
removed and the spout cleansed by any suitable means, the strainer 
serving to prevent the passage of any sediment into the spout. 

2679. Lamp Buryers, J. F. Hoyne.—Dated th July, 1877.—(Not pro- 
ceeded with.) 2d. 

A tube is arranged with one end close to the wick, the other end being 
outside the lamp and through which a match is pushed, and, as it 
emerges at the other end, is caused to ignite by rubbing against a rough 
surface, thus igniting the wick without removing the chimmey. A case 
is arranged to slide on the wick tube, and is worked by a lever for extin- 

1ishing the lamp ; or it may be weighted at one end, so that should the 
amp be upset, the case will slide along the wick tube and extinguish the 
lamp. 

2680. Harness Hooks, &c., H. Davidson.—Dated 11th July, 1877.—( Not 
proceeded with.) 2d. 

The hook is made in two parts connected together bya pin. The shank 
is formed with a recess into which the hook fits flush, and a sliding collar 
is passed over to keep it in its place. 

2681. DirreRENTIAL PULLEY BLocks, W. 
July, 1877.—{ Not proceeded with.) 2d. 

The top sheave is formed with three pulleys of unequal diameters, over 
which passes an endless chain. The chain passes first over an outside 
pulley, then under a pulley to which a hook is suspended, then over the 
middle pulley, and under another rer. with a hook, and finally over 
the other outside pulley. One hook is thus caused to ascend while the 
other descends. 

2682. Saw Braves, S. Pitt.—Dated 12th July, 1877.—(A communication.) 
—(Complete.) 8d. 

This relates to forming teeth on the blade, as it is fed forward inter- 
mittently, by successive cuts of a chisel reciprocated at an angle to the 
edge of the blade, operating in the plane of this, and presented te the 
blank with its point or edge inclined alternately in opposite directions. 
Again, a blank is automatically cut up into widths to form the blades at 
the same time the teeth are being cut, &c. 


and 8. Bottomley.—Dated 12th 


2683. Rotiixa Device ror SLIDING Doors AND Winpow SasHes, W. 2. 
Luke.—Dated 12th July, 1877.—{A communication.) 6d. 

The roller is mounted on a spindle in a box with two cheeks. Small 
antifriction rollers are piaced round the spindle, the ends butting against 
the two cheeks of the box, but being quite uhsupported, work without 
friction. 

2686. Foipixe BiLLiaRD AND BaGAaTELLE TABLES, E. Smith.—Dated 12th 
July, 1877. 6d. 

The legs are hinged to the section of the table so that when folded up 
they still serve to support it. A strut is hinged to each section of the 
table, so that when open the cross bar of the legs enters a notch in the 
strut, thus locking the legs in position. 

2687. Treatment or Bicarvonate or Sopa, &c., E. Soleay.—Dated 12th 
July, 1877. Gd. 

The apparatus in which the melting of the soda is effected consists of a 
retort or melting pot open at top and set in a flue constructed above a 
suitable furnace. The bottom of the melting pot communicates with the 
outside of the flue by means of a pipe. To the top of the pot is attached 
an annular concave pan forming the bottom of a pc the § to the top or cover 
of which chest is connected a funnel, through which the soda is intro- 
duced to the melting pot. The chest cover is provided with a tube, 
through which the gases and vapours, disengaged from the bicarbonate of 
soda by the action of heat, escape, and may be collected. In the chest is 
a rotary vertical shaft, upon which are projecting arms. Another part of 
the invention consists in rendering soda caustic by injecting into melted 
carbonate of soda a jet of vapour of water, or by injecting water into it 
from the surface. 

2688. Lastinc Boots ANp Suors, F. W. Haddan.—Dated 12th July, 1877. 
—{A communication.}—(Complete.) 6d. 

This comprises a eps | girth formed of two series of unyielding straps 
rigidly secured at one end to the fingers of the vamp lasting apparatus, 
and at the other to a set of springs or weights; toe and heel lasting 
mechanism automatically adjustable with reference to the girth; oscil- 
lating finger plates with fingers for sweeping the wrinkles into the desired 
position ; an aut tically removable toe clamp to serve as an abutment 
for the toe when in place, and to prevent the shoe rising when acted on 
by the girth ; a reciprocating toe clamp which acts between reciprocating 
toe lasting plates; a spring toe stretching and smoothing pad with vertical 
motion, with devices for folding the upper over on the sole; heel and tee 
supports, consisting of a post resting on a cam or wedge; a last with 
square tapering socket on a corresponding spindle; pincers moving 
vertically with the rising jaws, and rellers journalled on their jaws; 
flexible material containing tacks knocked by a_ reciprocating 





hammer, &. 
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2689. Exasric Fasrics, &&., 7. B. Daft.—Dated 12th July, 1877.—(Not 
proceeded with.) 2d. 

A strip of om or piled elastic fabric is enclosed in a casing of silk 
ribbon about double the length of the elastic fabric, which is then stretched 
and stitched to the casing. Corrugations will thus be formed in the 
fabric, which is employed for garters, &c. 

2690. MacHInery FOR THE MANUFACTURE oF WiRE Nails AND SHOE 
Rivets, #. Bvans.—Dated 12th July, 1877. be. 

This consists in employing round dies, the lower one of which is fixed, 
and the upper one for giving Soe is movable. The upper one is 
fixed in a movable lever operated by a cam from the driving shaft and a 
spring ; the lower die is fixed in a carrier fitted in a recess in the frame of 
the machine. For cutting off the rivets or nails, scissors are employed, 
adjustable by excentrics and set pins ; the scissors are operated by means 
ef clips connected with levers worked by cams on the driving shaft. A 
heading bolt of the ordinary construction is employed, but it is placed on 
a movable frame fixed by set pins to the usual fixed frame. The feed 

hani is operated by a cam on the driving shaft, and is so arranged 
as to bring the wire at each revolution of the driving shaft forward into a 
hole in the head of the frame. 
2691. Worxine Brakes sy Sprinas, &c., H. Kesterton.—Dated 12th July, 
1877.—{ Not proceeded with.) 2d. 

Two spring discs are fastened together so as to form a hollow chamber, 
in which a vacuum or an internal pressure may be produced. These disc 
chambers are attached to the brake blocks. 

2692. Prerarinc anp Tixxinc Bakep Beans, &c., W. R. Loke.—Dated 
12th July, 1877.—{A communication.)—(Complete.) 2d. 

After being parboiled, the beans are packed in tins with pork and seasen- 
ing material and hermetically sealed ; the cans are then subjected to steam 
heat for about six hours, so as thoroughly to bake the contents; when 
cool they are ready for labelling. 

2693. Macurvery For CAULKING, CHIPPING, SWAGING, AND RIVETTING 
Merats, J. N. Floyd.—Dated 12th July, W877. 6d. 

The end of the piston-rod of a small steam engine constitutes a per- 
cussive instrument or hammer by which a series of blows is struck upon 
the end of the holder of the caulking tool, the tool-holder being in a line 
with the piston. By means of a coiled spring the tool-holder is brought 
back to its normal position after it has been struck forward by the piston. 
The machine is suspended from a chain or otherwise, and is provided at 
its rear with a handle for directing its motion. The handle is provided 
with » spring plate which acts on a tap or valve connected with the steam 
chest, and when the said plate is not pressed the tap closes. 

2694. Furnaces orn TANKS FoR MELTING Gass, &c., F. T. Woodcock.— 
Dated 12th July, \8T7.—{ Not proceeded with.) 2d. 

A mixture of dry fire-clay and sand is thoroughly ground and water 
added to bring it to a plastic condition. This is used for coating the 
tanks or furnaces, and is applied in repeated layers of about three or four 
inches in thickness until the required thickness is obtained. 

2635. Griprnc anp Decoratine, H. B. Bohmer.-—-Dated 12th July, 1877.— 
(A communication.)—(Not proceeded with.) 2d. : 

The design is sketched upon stone and then transferred to a paper 
covered with a preparation composed of mucilage of linseed, starch, and 
glue; the paper being damped is laid upon the article to be decorated, 
when after a short time it is withdrawn, leaving the design on the frame. 
2696. TeLecrarn Apparatus, L. Carlander.—Dated 12th July, 

(Not proceeded with.) 2d. : 

The system consists of a perforator and transmitter. The former 
consists of knobs connected with levers which operate the punches 
producing the writing. The transmitter consists of two arms drawn 
towards contact studs in metal discs by meaus of springs. The arms are 
in connection with the poles of the battery, and the studs are in connec- 
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tion with line and wi 
2697. Puriryinc Ozone, W. R. Lake.—Dated 12th July, 1877.—(A com- 
munication.) 6d. - 

This relates to apnea of patent No. 3294, dated 20th September, 
1875, and consists of a glass base made larger at the bottom, to give addi- 
tional support, and also at the top to receive a conical porous eliminating 
chamber, Jargest at the base. An expansion dome is fitted to the latter 
chamber, and tends to prevent the deposit of phosphorus or phosphoric 
acids upon the surface of the dome. A glass platform is fitted with wings 
formed with slots to receive concentric wire rings, to form supports for 
the phosphorus attachments, whereby each piece of phosphorus is sus- 
pended in a space between the wings. 

2698. Apparatus ror Propuctnc WaTER MARKS ON Paver, BE. M. Haines 
and R. Marchant.—Dated 12th July, UST7. 4d. 

This consists in preparing an embossing plate, which has both raised 
and sunken surfaces corresponding respectively to the lights and shades 
of the pattern to be produced. An elastic pressing pad is used as a 
counter plate. Between these surfaces the wire gauze is placed which is 
to receive the water mark, and it is moulded to the face of the plate by 
means of hydraulic or other suitable pressure. . 
acse. oy Hurptes, Fencine, &c., C. H. Onions.—Dated 13th July, 

877. 6d. A 

A crank is formed in the horizontal bars at that part where they enter 

o upright, the ends on either side being rivetted to the outside 


2700. Gear WHEELS FoR SEWING AND OTHER MacuINery, J. G. Grey.— 
Dated 13th July, W77. 6d. F 

The teeth are formed in the usual manner. Upon one or both sides of 
the wheel, at a convenient distance from the teeth, an annular groove is 
formed to receive a ring of india-rubber, leather, wood, or other non-con- 
ductor of sound. 

2701. Construction or Sacks For Coat, &c., R. Longdon.—Dated 13th 
July, 1877.—{ Not proceeded with.) 2d. 

The sacks are made of such a length that the mouth can be closed over 
the contents. The mouth is gathered together and bound round with 
string, the ends of which are secured by a clip having a design impressed 
on it by a pair of nippers. 
2704. Horsts, H. B. Barlow.— 

—{Not proceeded with.) 

This consists in an arrangement for arresting the motion of the cage 
of the hoist when the rope to which the cage is suspended breaks. A 
brake is connected to the cage, which brake is held in action by a horse- 
shoe electro-magnet so long as the rope remains good. 

27706. OrnamMentine ty Cotours, Bricks, Ties, &c., BE. Lee.—Dated 13th 
July, 1877.—{ Not proceeded with.) 2d. 

The article is taken before it has heen put in the kiln, and a piece of 
paper is put over it. A stencil plate having the desired pattern upon it 
is then placed over the article, and by means of a brush, the open part of 
the design is brushed away to any depth required. The colours are 
then brushed into the sunken portion and the article is then ready for 
the kiln. ; 
2707. Brow BLocks vsep IN THE MANUEACTURE OF Hats, C. P. Brown.— 

Dated 14th July, \8ST77.—{ Not proceeded with.) 2d. 

An adjustable block is formed of a fixed oval plate and four segmental 
plates capable of sliding thereon. These plates are forced outwards by a 
wedge, and they are fitted with anindia-rubber ring soas to contract them 
when the wedge is withdrawn. 

2708. Pyrometer on THERMOMETRICAL INDICATOR, H. Gardner.—Dated 
14th July, 1877.—{A communication.) 6d. 

The observing apparatus is not directly subjected to the heat to be 
measured, but is subjected tothe height of temperature whicha fluid of any 
kind, gaseous or liquid, undergoes, circulating in a tube placed in the 
interior of a furnace fireplace, or in a liquid,or in molten metal, of which 
it is desired to find the temperature. 

2709. Artiriciat Butter, 8. Pitt.—Dated 14th July, 1877.(A communica- 
tion.) Not proceeded with.) 2d. 

Animal fat is puritied and mixed with 30 or 40 per cent. of milk, and 
warmed to 40 deg. Celsius; after reposing a short time, 50 per cent. of 
butter at a temperature of 22 deg. Celsius is added, and the com pound 
thoroughly mixed. 

2711. Ratsinc Gics EmpLoyep 1x Fryisninc Woo ten, &c., MATERIALS, 
B. Schojield.—Dated 14th July, 77. 4d. 

One or more intermediate rollers sre used with the ordinary arrange- 
ment of “raising gigs,” so as to cause the fabric to be in contact with 
the raising cylinder in two or more places at the same time, and the 
piece is relieved between the points of contact by the rollers. 

2712. AvromaticaLLy Hoipinc Wrixpow SasHes Opey, J. W. Morgan 
and C. Bassett.— Dated 14th July, 1877.—( Not proceeded with.) 2d. 

A recess is formed in the sides of the window sash to admit a piece of 
wood or metal shaped to receive a spring of india-rubber or metal, by 
which the sash is held in any desired position. 

2713. Wixpow Burp Fixtures anp Firtinas, A. C. Herts.—Dated 14th 
July, 1877.—( Not proceeded with.) 4d 

This consists of improvements in spring rollers for blinds, the rollers 
being hollow and fitted in a spindle surrounded by a helical spring. 
> fittings are capable of being moved up and down over the window 
or door. 

2714. Hypraviic Cranes, G, Low.—Dated 14th July, 1877.—(Not pro- 
c0eeded with.) 2d. ‘ 

The cranes are constructed with a jib movable about a horizontal axis, 
so that it can travel from one side to the other of its standard by means 
of a hydraulic press, to the cylinder of which water under pressure is 

itted by a valve. 
2715. Locks, J.C. and G. H. Chubb.—Dated 14th July, 1877.—(A com- 
munication.) 6d. 

The lock is formed of two cylinders, one (the outer one) fixed and 
forming part of the lock case, the other capable of revolving within it, 


Dated 13th July, 1877.—(A communication.) 


2d. 





and in its interior a number of slides which lie across it one 

above the other, and project alternately through slits formed in its two 

7 sides, and enter corresponding slits formed in the opposite sides 

of the interior of the outer fixed cylinder, thereby locking together both 

cylinders. 

2717. Harrows, J. B. Fenton.—Dated 16th July, 1877.—(Not proceeded 
with.) 2d. 

The harrow is formed of a number of chisel teeth formed with an eye at 
the front end and a chisel tooth at the back end. Each tooth has a knee- 
heved. bend, which, with the eye of the next tooth in the rear, is held 
by a clip. 

2'720. SyncnrRonisinc orn Serine Ciocks, @. Lund.—Dated 16th July, 
1877. 6d. 

This consists of improvements on patent No. 3924, dated 11th October, 
1874, and is constructed as follows :—A pair of levers are pivotted to a 
horizontal stud, and one arm of each acts upon the set hand of the clock, 
the other arm of each being inclined and crossing each other. A weighted 
lever held by a catch carries a pin entering the space between the crossed 
arms of the levers. An electric current releases the weighted lever every 
hour, thus causing it to drop, and by acting on the crossed arms cause the 
shorter arms to act on a projection on the set hand, and consequently 
bring the minute hand tezero. A cam on the set hand lifts the weighted 
lever back into the catch. 

27721. Capinet ror Writinc, READING, AND OTHER PuRposss, J. L. Holt. 
—Dated 16th July, TT. 4d. 

The lower part is or may be arranged in eight compartments, four 
adapted for books and music, the other four being fitted as china cup- 
boards or otherwise. The upper iy which serves as a centre table, is 
fitted with writing desks and ink drawers, music and reading stands, 
painting easel, and chess and cribbage boards, and with drawers for 
chessmen, &c. 

2'722. Burton, 7. F. Notts.—Dated 16th July, WT7. bd. 

The head of the button is formed with a hole passing right through it, 
the top half being turned to a larger diameter than the bottom half, so as 
to form a shoulder inside. The shank is then introduced from the top, 
the looped part passing through the back of the head. The shank is 
prevented from going right through by an enlargement near the bottom 
coming in contact with the inside shoulder in the head. The top opening 
is then filled in with any suitable material. 

2724. Macninery FoR Pvartinc Faprics, B. Hunt.—Dated 16th July, 
IST7T.—{A comnunccation.}—( Not proceeded with.) 4d. 

This consists in the use in combination of a metal base having a smooth 
upper surface with a movable presser properly finished on the underside, 
and with a reciprocating plaiting blade. 

2725. Treatine Sewace, &c., J. Hanson.—Dated 16th July, 77. 4d. 

The first part relates to treating sewage and other foul water by liquids 
only—consisting in solutions of muriate of tin, nitro-muriate of tin, 
silicate of soda, peracetate of iron, bichlorate of soda, and the liquid 
obtained from the boiling in water of litchen. The second part consists 
in treating the sewage or other foul water with solid ingredients combined 
with the above liquids. The solids consist of carbonates or hydrated 
oxides of iron. Sulphuric acid is added to the mixture. To clarify water, 
slacked lime and black ash refuse mixture are added to the above-named 
solutions. For softening clarified or hard water, carbonate of potassa, 
silicate of soda, and nitre cake are employed. 

2726. Manvractvure or Yeast, J. A. Liebert.—Dated 16th July, 1877.4 
communication.) 4d. 

Brewers’, distillers’, or other yeast is taken fresh from the tun, and 
strained through a fine hair sieve, and the liquor pressed from it in a 
filter press. he liquor is then put under a large volume of pure cold 
water in a large yeast back. It is then allowed to ferment slowly with 
cereals and alcohol at a low temperature. Thick butter milk or other 
albuminous or gelatinous substance is added to give the yeast a proper 
consistency. 

2727. Burp Roiters, H. Hughes.—Dated 16th July, 1877. 6d. 

The spring shaft is made of wood, with a metal pin driven in at one 
end, the other end of the pin being triangular and fitting into a corre- 
sponding hole in one of the brackets carrying the blind. A weighted 
lath is attached to the blind, so that when pulled down the spring is 
compressed, and upon the lath being raised the roller will revolve and 
wind up the blind. 


2728. Rerricerators, A, Browne.—Dated 16th Jul y, 1877.—(A communi- 
cation.)—{ Not proceeded with.) 2d. 

A wooden case is arranged so as to leave a space between it and an 
exterior case, such space being filled with any non-conductor of heat. 
A number of compartments are arranged inside the inner casing, each 
compartment being separate and fitted with a lid or cover to hold the 
vessels containing the liquid to be cooled. The ice is placed in the centre 
of the apparatus, and is surrounded by the compartments. 

2729. Sueer Mera Pires or Tuses, W. R. Lake.—Dated 16th July, 1877. 
—{A communication.)—(Complete.) 4d. 

A fiat strip of metal and a second narrower strip are fed together into 
a machine and wound spirally round a mandril, the edges of the former 
being turned upw: and those of the latter downwards. The edges of 
the narrow strip are then directed against and caught over the edges of 
the other strip, pressure being applied so as to force them under. The 
joint is then completed by flattening it down to the sides of the tube by 
a pressure roll. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Some considerable sales of pig iron are this week being made 
by local blast furnace proprietors, and there was a tolerably 
active inquiry on "Change in Birmingham to-day. One maker 
reported the sale in the past few days of about 10,000 tons in all. 
Offers of speculators, who desire to buy forward for future sale 
against makers, are declined. All-mine iron of leading brands is 
still quoted at from £3 17s. 6d. to £4 2s. 6d.; but all-mine iron 
that sells largely is obtainable at from 7s. 6d. to 10s. under those 
figures. 

The blast furnaces in operation number only forty-two, out of 
about 150 built. The smelters were never in a worse position 
than at present. Even in the bad times of 1842, when the iron- 
masters petitioned Government to assist them, there were 
seventy-two furnaces blowing. In that year pig iron was being 
sold at £2 a ton, and common bars at £4. Coal, at that date, was 
being sold into boats, gauge weight of 2520 lb. to the ton, at 
5s. 6d. per ton, and ironstone at 10s. Now it takes almost more 
than these prices to raise the minerals. 

Cleveland, with South Yorkshire, and Derbyshire, and Lan- 
cashire pigs, continue to be delivered with freedom. 

The local hardware and engineering firms are good buyers of 
the varied products of the mills and forges, and the Government 
is a better customer ; but in other than sheets the business doing 
on account of export is much under the average at this time of 
the year. 

Girder plates and angles are selling better this week than for 
some time t, one or two gi orders for railway roofs and 
bridges having been received in the past few days. ne order is 
understood to represent 2500 tons. The London and North- 
Western Company are amongst the chief buyers. The Govern- 
ment is buying best boiler plates, best rounds, and best T-iron, 
the latter for gun iage making. 

The principal sheet houses keep well employed, but at very low 

rices. 

a Prices of marked Staffordshire bars remain on the basis of 

£8 10s., with 12s. 6d. on for the Earl of Dudley’s brand. Good 

bars are plentiful at £8, and even at £7 10s., whilst various prices 
are quoted from that figure down to £6 10s., and even £6 5s. 

Sheets—singles—are quoted at £8 for ordinary qualities, and 

sales are now and then occurring at £7 17s, 6d. hig -class sheets 

are quoted at ten guineas. iler plates are £10 10s. for 

‘*B.B.H. Bloomfield,” and £10 for “‘ Monmoor.” 

Coal is in slightly better request, but at no improvement in 

rices. Furnace coal is quoted at 9s., and forge coal at 7s, 6d. 

The pickings of some of the coals which experience a good sale for 

mill furnace use is finding its way into the Birmingham domestic 

market at 10s. per ton boat gauge at the pits. 

The nickel market keeps in an unsettled state. Refiners’ 
quotations for best refined are this week 4s. per Ib., less 2} dis. on 
oe accounts. Inferior qualities are to be had at a lower 





gure. 

Messrs. Jno. Bagnall and Sons, Limited, iron and coalmasters, 
whose report last year showed a loss of £14,972, have just issued 
their report for the past year, showing a loss of £13,245. This is 
after writing off £ 
debenture interest, and £1 


13 for depreciation and exhaustion, £4502 for 
490. for legal charges. 


The report says 





that the depression in trade has been greater than ever, prices 
have continued to fall, and stocks to depreciate in value. The 
output of the works has not been much more than one-third its 
normal capacity, owing to a want of demand. The collieries 
continue to suffer from the short hours of labour, and from the 
cost occasioned by the Mines’ Regulation Act, and the operations 
of the Mines’ Drainage Commissioners. 
he engineers employed in the new yard of the Lilleshall Com- 
yany’s Works have resumed operations at the old rate of wages. 
he strike in Messrs. Chance Bros. lighthouse department has 
terminated by the engineers accepting one-third of the drop. 

On cables, especially for Government, there is a considerable 
amount of activity, and in both small and heavy chains there is 
more doing than there was a short time ago. 

Outside the ironworks proper the only orders to which the 
Government preparations for — war have given rise are 
those touching requirements of transport ships and an addition 
to the already considerable stock at Woolwich of pioneering and 
intrenching tools. Orders for ironwork fittings in connection 
with the conveyance of horses and cattle in troopships are being 
executed in Wolverhampton and Walsall with all practicable 
despatch. Some considerable orders for brass and copper screws 
have been placed by Government with a leading Birmingham 

ouse. 

One or two arms and ammunition companies are fairly em- 
ployed in Birmingham on military and sporting contracts but 
most of the firms are dull. Some 500 men are still out of employ- 
ment by reason of the closing a few weeks ago of the principal 
department of Messrs. Kynoch’s ammunition works. No orders 
or even inquiries have lately been received for arms from our 
Government. 

Small arm makers are somewhat disconcerted by Sir Edward 
Bailey’s bill, which proposes to impose upon all fire-arms, but 
pistols, imported into British India, a uniform duty of fifty 
rupees, irrespective of value, with the view of restricting the 
purchase of such weapons by the natives. 

The South Staffordshire Waterworks Company propose to raise 
£750,000 new capital by stock and debenture for building new 
reservoirs at Burton. 

The Cannock Gas Company are about to carry out improve- 
ments in their works at a cost of some £1500. 

The finished iron trade of North Staffordshire manifests 
increased activity, mostly on home account, export orders being 
very scare. Prices are tolerably firm, at for crown bars, 
£6 17s. 6d., best, 10s. more; plates, £8 17s. 6d.; delivered in 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tuerk is still very little doing in the iron trade of this district, 
the market continuing in a very unsettled condition, and con- 
sumers only buying for their hand-to-mouth requirements. 
Nominally prices are without change, but there is a want of firm- 
ness on the part of sellers, who only encourage buyers to press 
for further reductions, and considerable doubt is felt, whatever 
the result of the meeting at Middlesbrough may be, whether the 
combination there can be maintained for any length of time. In 
anticipation of its early collapse, north-country iron continues to 
be pressed in this district at low figures, and local producers are 
still being undersold by other outside brands, but with the excep- 
tion of a few sales of Derbyshire iron, which is offered at fully 
1s. per ton below what Lancashire smelters are asking for their 
brands, very little iron of any description is being placed here at 
present. For delivery into the Manchester district the average 
quotations may be given as under :—Lancashire, No. 3 foundry, 
5ls.; No. 4 forge, 50s. per ton, less 24 per cent.; Lincolnshire and 
Derbyshire, No. 3 foundry, 49s. 6d. to 50s.; No. 4 forge, 48s. 6d. 
to 49s. per ton, less 24; Middlesbrough, No. 3 foundry, 48s. 9d.; 
No. 4 foundry, 48s. 3d.; No. 4 forge, 47s. 9d. per ton, net cash. 

The finished iron trade continues extremely quiet; works 
throughout the district are still very short of orders, with very 
few inquiries on hand to indicate any business of importance in 
the future. Nominally, prices are without change, but there is 
a great deal of pushing in the market at low figures, and Lanca- 
shire bars delivered into the Manchester district can be bought 
at from £6 2s. 6d. to £6 5s. per ton; Middlesbrough bars are 
quoted about £6 5s., and North Staffordshire at £6 2s. 6d. to 
£6 10s. per ton; but less money would be taken if good specifi- 
cations were offered. 

A petition for winding up the Standard Iron and Steel Com- 
pany, recently established for working out a new patent in the 
manufacture of steel and iron, to which I have alluded in pre- 
vious reports, has been presented, and will be heard next week. 
The works of the company are situate near Manchester, but have 
never yet been put into full operation. 

The reduction of wages in the finished iron trade of this dis- 
trict is being resisted by the men, and several of the large works 
in the neighbourhood of Manchester have been stopped, but it is 
expected that the matter will be settled before long. 

e meetings of the shareholders in the various iron and coal 
companies of this district bear strong testimony to the extreme 
depression at present prevailing throughout these branches of 
trade. A meeting of the shareholders in the Wigan Coal and 
Iron Company—the largest of its kind in Lancashire—was held 
at Wigan last week, but the directors wefe only able to declare 
a dividend of 1} per cent. for the half-year, or 24 for the year, 
and more than half of this had to be provided out of the reserve 
fund. 

Amongst the large coal companies, two have held meetings 
this wetk. The Astley and Tyldesley Coal Company have been 
unable to declare any dividend at all for the ordinary share- 
holders, and Messrs. Andrew Knowles and Sons, Limited, to pay 
the guaranteed dividend of 10 per cent., have had to draw nearly 
5 per cent. out of the reserve fund, the gross profits being about 
£40,500, to which had to be added about £36,500 taken from the 
reserve fund. . . 

The coal trade generally throughout the district continues in a 
very depressed condition. The d 1 for all classes of round 
coal is falling off with the close of the winter, and there is no 
increase in the requirements for the inferior classes of fuel for 
iron-making and general manufacturing purposes. A ud quiet 
season during the summer months is consequently looked forward 
to by colliery proprietors, and already there are indications of a 
downward movement in prices. In the Manchester market, the 
delive srices of house coal to — consumers have been 
ane ae | 1b. to 1s. 8d. per ton, and in some cases forge coal and 
burgy have been reduced 5d. per ton, but so far as cashire 
generally is concerned, list rates are still nominally without 
change, although for sales in bulk, no doubt concessinns would be 
readily made. The average quotations at the pit mouth are 
about as under :—Best Wigan Arley, 10s. to 11s. per ton ; common 
Arley, 8s. to 9s. ; Pemberton four-feet, 8s. to 8s. 6d. ; common 
coal, 6s. to 7s.; forge coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s, 6d.; 
and good slack, 3s. to 4s. per ton. 

Common steam coal for shipping purposes is offered at very 
low figures, and can be bought at the high level, Liverpool, at 
from 6s. 6d. to 6s. 9d. per ton. 

The week’s business in hematite has not revealed any change 
in the tone of the market or in the position of the industrial esta- 
blishments in the North Lancashire and Cumberland district. The 
market is quiet in all a amo | and at no time since the com- 
mencement of the manufacture of ironin the district was thereever 
such a small output com with the strength of the producing 
plant. Bessemer iron finds a fair demand from steel makers, 
who remain well employed, and who consequently consume large 
parcels of the last-named material, but in the forge iron depart- 
ment there is very little doing, and makers are only cmpplerns, s 


few furnaces in the production of this class of metal. 
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remain large. A few cargoes of iron have lately been despatched 
to the Continent, but the chief feature of the present trade is 
home orders, ‘There is not much confidence in business circle: 
and it is obvious that for some time to come great caution wil 
be exercised by both buyers and sellers in all business trans- 
actions. ; 

No. 1 Bessemer realises 66s. a ton at makers’ works, and No. 3 
forge remains at 62s, 6d., but it is reported that transactions have 
‘taken place at lower figures than these. : 

The Millom Hematite Iron Comeeny have blown out another 
furnace ; they have now. three. idle, and. a simi number in 
blast. There are scarcely three-fifths of the whole furnaces in the 
district in blast. : : 

Tron ore is steady in tone, but the demand is quiet. — 

Except in the marine department, engineers are indifferently 
employed, and the same remark applies to ironfounders, finished 
ironworkers, and railway rolling stock manufacturers. 

Coal is quiet in tone at low rates, Shipping dull. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In one or two quarters there is just now rather more work in 
hand than for some time past, but in others there are the old 
complaints of slackness and of the great difficulty of securing 
orders. 

The smelters are fairly well engaged in Derbyshire and South 
Yorkshire, most of the furnaces in the former county being now 
at work. At Sheepbridge two furnaces are undergoing repairs, 
and the Newbould furnace still stands sor cwosi F and idle. 

All ordinary forge brands are considerably neglected, and 
foundry numbers are only in moderate request. The vendors of 
hematite pigs are scarcely so firm in some respects, and are now 
mostly delivering hereabouts on contracts for the Ww“ 
Millom Bessemer still rules at about 67s. 6d. for No. 1; 65s., 
No. 2; and 62s. 6d. for No. 3, with 60s. to 61s. 6d. for all 
ordinary numbers. Maryport hematite, No. 1, is 67s. 6d.; No. 2, 
65s.; and Nos. 3, 4, and 5, with M. and W., 62s. 6d. eir 
Bessemer, No. 1, is 67s. 6d.; No. 2, 65s.; and No. 3, 62s. 6d. At 
the larger works there is a little more activity, additional 
hands having been put on both at the Atlas and Cyclo 
establishments. I am told that at the former establish- 
ment a Government order for 600 sets of ambulance 
wagon fittings is in hand, and that at the Cyclops some 
capital rail contracts have recently been placed. At both 
these great establishments the armour-plate departments are 
only moderately engaged, but there can be little doubt that 
by the construction of further ironclads, a spurt will presently 
be given to them. 

ere is now a good demand for Bessemer ship-plates, which 
are very Serial replacing those of iron in the leading ship- 
building yards of the Mersey, Humber, Clyde, Tees, and ‘Tyne. 

Some very interesting statistics as to the trade between 
Sheffield and the United States has just been got out from 
official sources, and they show that our connection with that 
republic is now more valuable than for some time past. During 
the March quarter of 1875, our—Sheffield—exports to the States 
were of the value of £185,207, of which steel was down for £82,651, 
and cutlery for £56,454. The figures for the same quarter of 1876 
showed a total value of £117,980, of which steel was £49,464, and 
cutlery £39,586. In the first quarter of 1877 the egate was onl 
£102,354, of which steel was bon for £43,352, cutlery £36,257, 
whereas during the last quarter of 1877 the total was £131,400, of 
which steel was £61,715, and cutlery £39,580. This was not only a 
considerable advance over the March quarter, but it also showed an 
increase over the last quarter of 1876 in steel of £10,000, and 
cutlery of £11,000, which may bo proee bee regarded as being very 
satisfactory, viewed from a local stand-point. I am further given 
to understand that the Re en for the t quarter, when it 
shall have been completed, are also likely to compare to advan- 


with last year. 

n the file trade the threatened strike of the hardeners has for 
es raged = —. by - ere having ae not to 
enforce the drop o per cent. The grinders, cutters, forgers, 
and strikers have accepted the reduction. 

Messrs. Lucas and Son, of the Dronfield Foundry, near Shef- 
field, have received a large order for shovels from the War 
Department, and are now fully engaged in its tion 

t Sheffield one of the large firms has received a good Govern- 
ment order for bayonet steel, and has already sent off a consign- 
tment of about 30 tons. 

The ironstone miners employed by the Butterley Iron Com- 
pany, Derbyshire, have received notice of a reduction of wages, 
as EN have the men employed at the Cottam Colliery and Reni- 
shaw Ironworks of Messrs. Appleby and Company. At the 
Clay~ Cross, Tibshelf, Pilsley, North Wingfield, and Lings 
Collieries, Derbyshire, the miners are all, under notices of 
reductions varying from 5 to 74 per cent. There are 5000 to 
6000 colliers thus affected. On Monday next the Associated 
‘Coalowners of Yorkshire and Derbyshire will meet at Sheffield 
for the purpose of arranging a general reduction of miners’ wages 
throughout the two counties, probably of 10 per cent., from 
April lst. The Parkgate seam of the Strafford Colliery is to be 
closed for a time, and the 120 men there employed are under 
notice. At the Holmwood Colliery, Derbyshire, the miners have 
atruck against a reduction of 2d. per ton on the prices paid for coal 
getting. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue Middlesbrough iron market on Tuesday was very well 
attended, but like previous meetings on ’Change during the past 
month or two, there was a great deal more conversation about 
the Eastern question than there was about actual business trans- 
actions. Nominally No. 3 Cleveland pig is quoted 41s. per ton, 
and the other qualities appear in the lists at proportionate rates, 
but merchants say that makers, although resolved to act in 
unison, do not always obtain the — they fix. 

While the making of Cleveland iron rails is seldom alluded to, 
it is a matter for congratulation that this district is able to adopt 
itself to circumstances and successfully compete in the steel rail 
trade. At Messrs. Bolckow, Vaughan, and Co.’s new works at 
Eston, Middlesbrough, where there is the finest steel plant in the 
world, rails are being turned out at the rate of one per minute. 
I am in a position to say that the experienced manager of the 
vast concerns of Bolekow, Vaughan, and Co., has orders in 
hand which will keep his steel works busily engaged for months. 

I hear that the freeetion of the Tay Bridge, which was made 
by Major-General Hutchinson, on =H was entirely satis- 
factory. Messrs. Hopkins, Gilkes, and Co., of Middlesbrough 
built the bridge. 

The old town of Stockton and its rising rival, Middlesbrough, 
do not often agree, but they have en united action in a v 
responsible matter. Having resolved to have waterworks of 
their own jointly, they determined to buy up the Stockton and 
Middlesbrough Water Company, whose sources of supply are 
obtained from ad arowd r Ag Lune rivers. hobs ow to come 
to terms, a parliamen ght was necessary, and the corpora- 
tions of the Tees-side towns triumphed. The price to be paid 
for the waterworks has been the subject of arbitration, and is 
now under consideration. In the course of a week or two the 
decision will be given, after which the corporations will have to 
= ae sums of money on engineering work, so as to extend 

e supply. 

Iam told that in the course of a week, the Howson-Godfrey 
furnaces, which are being erected at the Erimus Tronworks, 
Middlesbrough, will be put into operation. The Erimus Works, 





it will be recollected, were built by a company for the purpose of 
making iron by the Danks process. Mr. Danks was sanguine 
- hg 2 a bere bo a  oomlgenasegd = this gg 0° Baa 
might have di of his mt ata high figure, but feeling 
certain that he Tee cicoreted he secret of mechanical puddling, 
he preferred charging a royalty. The Erimus Company, unfortu- 
nately, was commercially a failure, and Mr. Danks went back to 


erica. 

On the Tyne, Wear, and Tees there have been a number of 
splendid steamers launched recently. On the Tyne Messrs. 

itchell and Co., of Low. Walker, are building or fitting out 
six iron ships of considerable size, and they are making satis- 
factory progress.. Messrs. Richardson and Co. are busy with a 
paddle steamer. Messrs. Palmer and Co, have six or seven iron 
steamers in various stages of construction, and Messrs. Leslie 
have about the same amount of work on Messrs. Swan 
and Co., the Tyne Iron Shipbuilding Company, and Messrs. 
Schlesinger and Davis are each building four new vessels, and 
Messrs. head and Co. are full of work. 

The North of England Fen ms Company, Limited, have 
decided to close their works at West Hartlepool for the present, 
owing to their payee to obtain orders. 

Engineering in the North of England is fairly well occupied. 

In the coal and coke trades there is nothing new to report. 

I am informed that the Iron and Steel Institute will hold their 
annual meeting in London, on the 28th and 29th of March. It 
is proposed to hold the autumn meeting this year in Paris. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THovucH a fair speculative business was done in warrants 
towards the close of last week, it must be admitted that the iron 
market is on almost all accounts in a less satisfactory state than 
it was at the date of my last report. This week the warrant 
market has been very quiet, with little business of consequence 
doing, and prices have ed several poe per ton. akers’ 
iron has likewise been in less request, the demand from abroad 
having fallen off. Of No.1 especially there has been a limited 
sale, but No. 3 has been a little better, with a very slight advance 
in a few cases, while No. 4, or the poorest and cheapest 
quality of pigs, is in greater demand relatively than usual. In 
fact, at present nothing will sell unless it is exceedingly low 
in price. Possibly the recent reductions in the value of malleable 
iron manufactures may have something to do with this fact, the 
more so as it is to be observed that makers are ier ps» 
extending their orders for Cleveland brands. As compared with 
the preceding week, shipments of pigs have decreased by 
598 tons, while imports from the North  * England are 1345 tons 
greater. One furnace has been extinguished, so that there are 
now 86 in blast as against 117 at the same time last year. A few 
hundred tons of pigs haye been withdrawn from Messrs. Connal 
and Co.’s stores, where the reserve now amounts to 170,363 tons. 
In the spring trade the prospects, it must be admitted, are any- 
thing but cheering. 

Business was done in the warrant market on Friday at 51s. 6d. 
to 51s. 5d. cash; and 51s. 8d. to 51s. 74d. one month, in the 
morning, while in the afternoon there was less inquiry at the 
reduced rates of 51s. 5d. cash, and 51s. 7d. one month. On Mon- 
day the market opened dull at 51s. 34d., receding to 51s. 3d., the 
tone being a shade firmer in the afternoon, when 51s. 34d. cash, 
and 51s. 44d. one month were accepted. Tuesday’s market was 
very oe throughout, and 3000 tons were done at 51s. 2d. cash. 
On Wednesday the market was very quiet, 50s. 11d. cash, and 
51s. 114d. one month. were. acce § 'o-day—Thursday—the 
dul. feeling continued, with a small business at the rates last 
mentioned. 

As indicated above, there is a rather slower demand for 
makers’ iron, with No. 1 in a few ‘instances slightly easier. 
Good mixed brands, No. 1, sell at 3d. less money ; No. 3, 9d. 
higher ; Gartsherrie, No. 1, 6d. lower ; Coltness, No. 1, declined 
1s.; Summerlee and Langloan, 6d. each less money ; Clyde, No. 3, 
declined 6d.; and linton, Nos. 1 and 3, 6d. lower. e cor- 
rected quotations will be found on another page. The shipments 
of pigs week amounted to 5124 tons, as against 6559, and the 
imports at Grangemouth from Middlesbrough to 6635, as com- 
pared with 5780 in the corresponding week of last year. 

It does not ap that the reduction made a fortnight ago in 
the prices of malleable iron have had any reviving influence upon 
that branch of trade, and makers are now looking for relief from 
the reductions of wages which have began to come intu force. The 
shipments of iron manufactures from the Clyde last week 
pr sano £14,700 worth of cast iron pipes for Rio de Janeiro, Bom- 
bay, and Santander—£4200 machinery, and £1500 wrought iron. 
Sewing machines to the value of £4800 were despatched to Rouen, 
Havre, and Antwerp. 

On Monday last the workmen at the Dalziel Ironworks com- 
menced at a reduction of 104 per cent. on their wages, while in 
lieu of a reduction the men in the employment of the Glasgow 
Tron Company have consented to work fifty-seven instead of 
fifty-four hours a week. Messrs. George Ure and Co., of the 
se ena beige Foundry, have reduced the wages of their moulders, 
who are chiefly employed upon sewing machine castings to the 
extent of from 124 to 15 per cent. 

It may be deemed worthy of notice in this place that the firm 
of William Baird and Co., the great coal and ironmasters of 
Lanarkshire and A ire, has had added to it as partners Messrs. 
Alex. Fleming, William Laird, John Alexander, A. K. M‘Cosh, 
Robert Angus, and James Baird Thorneycroft. The last-named 
is a nephew of Mr. Alex. Whitelaw, M.P., who since the death 
of Mr. James Baird, has been the chief partner in the concern. 
Mr. Alexander did much to perfect Baird’s coal-cutting machine, 
and all the — mentioned have been for shorter or longer 
periods in the service of the firm. 

The coal trade shows no improvement either in the West 
or the East of Scotland. In Fife and Clackmannan the coal- 
masters have at length given the colliers notice of a 
reduction of not less than 5 - cent., to take effect on the 
11th March, and they have declined. the ae of the men to 
fix a minimum for a sliding scale of wages. No opposition to the 
reduction is anticipated. Th bership of the local union, 
which is threatening to sever its connection with the National 
Association, has dwindled to one half, viz., about 2000. The 
Clyde Coal Company have suspended operations at one of their 
coal pits near Hamilton on account of the dull state of trade, 
and it is stated that during the recent half-year the town of 
Hamilton, which owns the ground where the pit is situated, 
drew £17,710 in the shape of royalty from the minerals raised. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Wirx merchant bars at £5 10s:, and best coke bars at £6 2s. 6d., 
there is not much inducement to re-start bar works ; still I am 


ery | informed that it is in contemplation to do so in several cases, in 


the event of a ye ag solution of the Eastern question. One 
of these is the College Works, near Llandaff, and as the owners 
have the necessary kind of coal of their own, and labour is very 
low, the prospects of a re-starting are hopeful. These works 
have experienced as great a change as any. They have now been 
closed upwards of twelve months, and a common quotation before 
closing was £11 10s. for coke bars. 

It_is expected that Kidwelly Tin-plate Works will be closed in 
another week or two. Works in that locality are unable to 


compete successfully with those of Llanelly and Swansea. In 
fact the tendency of everything seems to be to the seaboard, and 
collieries as well as works which have a long run to port, are too 
heavily handicapped for the present times. 

I heard this week of a colliery so placed, and for which its 





owner was open to “‘anything reasonable.” Even new specula- 
tions in collieries have Aang of late, and one of the owners of 
the most promising has ex himself as o to retire if he 
could get 75 percent. of his outlay secured to him. 

The total coal sent from the whole of Wales last week 
amounted to a trifle under 120,000 tons, the extra being due in 
a great measure to Government contracts. 

At Cardiff the of securing a contract has given addi- 
tional life, but amongst the old coalowners the temptation is not 
considered as worth much, the margin being too small. For 
instance, Welsh steam coal is now sold at Malta for 19s. The 
freight, insurance, &c., would be 11s. 6d., and-as best steam sells 
at port for 9s. 6d. to 10s., it uires no further elucidation to 
show that this would not pay. ere a fair coal can be had at 
colliery for 5s. something can be done. It was the Messrs. Cory 
who secured the first 10, tons order, to which reference was 
made in my last, but the high freights will only allow them to 
clear themselves, though one-third of the stock was at Malta at 
the time the order was obtained. This enterprising firm do suc- 
ceed, and not unfrequently, in making a good hit, as in the case 
of Monte Video, where large stocks were held prior to the internal 
disturbances. It is said that the firm cleared £4000 by their specu- 
lation on that occasion. 

The principal collieries having been working much more freely 
of late, the Aberavon colliers resisted the 5 per cent. for a day, 
but gave in. In all other places the reduction has been accepted, 
the colliers judiciously considering that if they get full work at a 
reduction, the result will be better wages than they have been 
receiving for the last three months. 

At the Lydney Tin-plate Works a notice has been issued to 
the hammermen of a reduction, which will amount to 1s. per ton. 

Dowlais Works sent a quantity of pig iron to Antwerp last 
week, and 500 tons of rails for Gothenburg. Rhymney sent 
100 tons of rails to Matanzas, they went from Cardiff. At New- 
port there was a much better export, one vessel taking 2500 tons 
of rails to Bombay. 

The Cape of Good Hope is one of the destinations to which 
rails will shortly be sent from Newport; and a vessel is now 
loading there with rails for Santander. 

Large vessels and great cargoes seem now the rule. A vessel 
is now expected daily in Cardiff which will take out 5000 tons of 
coal, and several others ranging from 1500 to 3000. I have heard 
that the Government gives preference to shippers who can take 
large cargoes, and are able to accompany the fleet for a time, and 
as the coaling capacity of some of the ironclads is restricted to a 
fortnight, the necessity of this is obvious. The Glamorgan Com- 
pany at Llwynyffin has been favoured with several large contracts 
of late, and are in want of men. 

Certain changes are. contemplated at Rhymney Works, and 
it is possible that Mr. Trump will succeed Mr. Leybourne as 
manager, that gentleman being about to retire after a long and 
efficient career. 

Mr. Crawshay returned to Cyfarthfa this week. He remains 
in a most precarious state. 

Upwards of 8000 tons of iron ore came into Newport last week. 
The Bilbao is generally preferred, but prices are very low. The 
last quotation is 16s., and as freight is 13s. 6d. the price at 
Bilbao is nearly that at which Welsh mine was sold when it was 
indemand. Now little is required ; but of best samples Gadlys 
and Plymouth mine a sale can still be effected. 

A little more attention has been directed of late to the Irish 
mine, and there is no doubt but that some of it is equal to the 
best Spanish. This trade requires cultivation. 

Large consignments of — fuel left this week for France, 
Spain, and the West Indies, and both at Cardiff and Swansea 
the trade has been brisk. 

Good news has been in circulation during the past few days to 
the effect that Messrs. Lancaster have bought the whole of the 
Blaina and Nantyglo Works, and that ironworking may shortly 
be expected to begin. 

With regard to the collieries on the estate the news is grati- 
fying, but if there is an intention to start the works, some time 
will be required for repairs. 

Some definite steps are now daily expected to be taken by the 
Plymouth and Abernant directorate.. What this will be, and 
their character, is unknown; but a thorough settlement is, I 
am assured, pending. 








Krno’s CottEce ENGINEERING Socrety.—At a general meeting 
of the Society held on Friday, Febru: 8th, Professor Tennant, 
F.R.G.S., F.C.8., in the chair, Mr. T. F. Playle read a paper 
on “‘ Coal and Coal Mining.” Mr. Playle commenced his paper 
with a few introductory remarks, and by giving a short account 
of some of the earliest appliances and uses of coal. He then 
went on to describe the mode of occurrence of coal, and the flora 
of the coal measures, dwelling on the two theories of the forma- 
tion of coal, and proffering some useful remarks on the search 
after coal in an unknown district, at the same time giving a short 
account of boring. He explained how the yas of shafts 
was performed, and the manner of lining and tubbing them. 
Mr. Playle further described the driving of levels and 
the modes of excavating the coal, and gave a full account 
of the two systems of working it, and of the tools used 
by miners, and also of Donnisthorpe’s coal-cutting machine. 
He then gave a full description of the conveyance of the 
mineral underground, and of the raising it in the shaft, and 
at the same time treating of the safety cages, the different sorts 
of guides in use, and showed the working of a high velocity wind- 
ingengine. He then went on to give an account of the lighting 
of the workings, with a description of the Davy lamp, and also 
a short account of the drainage of workings, and concluded 
by describing the ventilation of mines, and the different 
mechanical appliances for treating artificial currents of air. A 
discussion followed. At a general meeting of the society held on 
Friday, February 15th, Professor Adams, M.A., F.R.S., in the - 
chair, Mr. C. W. Cunnington read a paper on the telephone, 
in which, after giving a short description of the different forms 
of telephones invented, he gave an account of the theories which 
attempt to explain their action ; for the molecular theory he con- 
tended that the vibration of the iron disc of the sending instru- 
ment under the influence of sound was amply sufficient to induce 
currents of electricity strong enough to cause the plate of the 
receiving instrument to vibrate, and thus to reproduce souna ; 
he also referred some of the sound produced in the receiving 
instrument to the effect of the undulatory currents on the magnet 
itself, thus explaining the results obtained without the use of a 
vibrating disc. In comparing the vibrating disc with the mem- 
brana tympani of the ear he pointed out the fact that the pre- 
dominance of the fundamental note of a flat plate would drown 
a large number of the overtones of the voice, thus causing many 
of the observed peculiarities of the sound, transmitted in ordinary 
telephones ; the membrana tympani being funnel-shaped, whilst 
peculiarly susceptible to the influence of sound, had no fundamen- 
tal note of its own, and, therefore, transmitted all of the sound 
vibrations impinging upon it (within certain limits) without 
giving undue preponderance to any particular, &c. He also 
referred to the important place the instrument was likely to take 
in the investigation of earth currents set. During the discussion 
which followed Professor Adams, referring to the molar theory 
of the transmission of sound, demonstrated by means of a very 
pretty experiment the effect of a slowly vibrating iron platein caus- 
ing electrical currents ; his apparatus consisted of a magnet within 
ahelix opposite to the pole of which was suspended a thin iron 
dise ; the terminals of the helix were connected with a delicate 
reflecting galvanometer, throwing an image on a graduated scale ; 
the slightest vibration of the disc — @ correspon 
deviation of the image on the scale. e professor also showe 
why a large proportion of the force of the sound in telephones 
was lost in transmission. 
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terms for contracts. 
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PRICES CURRENT OF IRON. AND STEEL. 


Tue foll 


also refer to our correspon 
PIG IRON AnD PUDDLED BARS. 


are corrected up te last night, ee oe 
makers een a ee 


Give ine than the market quotations td makers 


£s. da, 
218 $1 Glengarnock—No. 1 .. 218 6 
210 9} 8 .. 214 0 
219 6) Eglinton—No.1 .. .. 2.13 0 
214 0} No.8 « . 2 0 
8 4 6| Dalmellingten—No.1.. 213 6 
216 0} No.3... 2321 6 
218 6 At Ardrossan. 
212 6! carron—No. 1... .. 2. 8.5 0 
$ 2 0} oe ge ol 
214 ©) Do., specially selected .. 810 0 
215 0; At Grangemouth. 
$33 6) Shotte-Nod.. .. .. 8 0:6 
21) 0! BaS.. 2.) « SB @ 
211 0 
2 212 6} At 
No. . 0 0 0} eee oe od ge 
Quart donno. 3: - 218 6] No, .- 11.6 
aan 212 0} At Bo'ness. 
The above at ys f anes works— 
deliverable alongside. = Ade ast. 94i;-00 246 
ee ee 
GommNo Sc. cc 81g 0) NOS wo 2 
0. oun ry os, os 
At Broomiclaw.’ | No. 4, heehee So 
Calder—No.1.. = 218 6 Mottled ai sevlen!. 22 & 
No. 212 0) hes 2 320: 0 
At Port Dundas. Thornaby 216 0 
MonMOUTHSHIRE—Tredegar No. 3 tin- late te pig ‘iron, 628. 6d. at works, 
¢ less 24 per cent. 
= Tredegar No. canada et 52s. 6d. do. 
£s.da £8. 4. 
Wates—No. 2, f.o.b., Newport .. os - 2 7 6t0o0 0 0 
Forge, at works . an - 25 0t0o215 0 
Common pig, at works. 20 0te0 00 
native ore, at works 215 0t00 00 
Both, Davenport, delivered in Aberdare. 
SS 25 Oto? 7 6 
No. 20 O0te2 5 0 
sae asiange delivered in “Manchester—No. 3 211 0te0 0 0 
* - No.4 210 Oto0 0 0 
K. H. Messelmoun ” .. “- 0 0 0t0520 0 
Messrs.  <iliindens oak to: 's Stockton net prices ces (on trucks) are—No. 1, 
£2 4s. 6d.; No. 3, £2 1s. 6d.; No. 4 forge, £2 0s. 6d.; “ Thornaby” No. 4 
f , £2 15s. Od. net cash. 
muarrre, at works, 2} dis. peggy i 
Millom “‘ Bessemer ”"— we - $76 
No.2 > ee oe. ob ow Bn @ 
No.3 .. ° - 3 26 
Ordinary No.3 .. ° ee oo 316 
No.4 .. > 316 
No.5 .. o eo. 316 
Mottled . x . > 8 00 
White a . os - 300 
Maryport Hematite—No. I se sa é 3 7 6 
No. 2 « . 8 5 0 
No. 3 oe. ee - 3 2.6 
No. 4 a 3 2 6 
No.5 .. eo oe oo oS ae 
Mottled and white .. is % ct o 8 29 
“Bessemer”-— No.1 .. ae = od - $7 6 
No.2. .. as tne bes - 3 5:0 
No.3 .. os oe oo o- 8:12:16 
Puddied Bar— 
Wares—Rail quality, at works oe -- £38 5 Oto 310 0 
CLEVELAND .. - 45 Oto 476 
LaxcasntRre—Pearson and Knowles Coal and 
Iron Co. .. oo ~ 417 6to 500 
MANUFACTURED IRON. 
Ship Plates 
Peansox & Kwowzes Co., best, aaa a ee 815 0 
Guascow, f.o.b. . 5 8 00 
Wanes—At works, : net é “ 10 @to 6 0 0 
MrppLEsBRo’, at works . 6 5 Oto 6 7 6 
Fox, Hzap, & Co., at works, ‘cash less + 
Ship or bridge plates (A) » ne - 610 0 
A 
Mast plates (= mdetile tnamié, Sad 
Boiler Plates— 
WeELszE 7 06 
Paansox and Kxowzs, to 5 ewt. each plate 950 
Do. best best . oe -10 5 0 
Do. treble best -12.5 0 
2} per cent. discount for cash. Tho. Pearson en ‘Knowles: Co.'s 
of | iron inclide delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upwards. 
Sxerve Ironworks Co., Limited, Darlington. Perton— ‘ 
and Crown .. we os ° 610 0 
Ditto - én me sort BE Oue 
aes pd Best best... < we -. 8 0.0 
Treble best oe ° * >? 


Puddled 
Free on trucks at works. ” Cash less 2} dis. “Usual limits and extras. 
Bow ine 


and Low Moor, terms in each case 2} dis. for cash 
of monthly accounts, or 14 


in 


of three months’ bill. The Bowling Iron Co. and 
the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d. 
and H 5s. per ton extra. £ s. d. 
Under 24 ewt. each a : = perewt. 1 4 0 
2} cwt. and under 3 cwt. — ae - on oo a ae 
3 cwt. ve 34 ewt. os ne ays ss 170 
3} cwt. » 4 cwt. 19 0 
4 cwt. » 5 cwt 112 0 
5 cwt. » 6 ewt 115 0 
6 cwt. a 7 cwt. ep - 218 0 
7 cwt. and upwards ne oe Oo | 
Plates exceeding 6ft. wide, 2s 2s . per cwt. extra. All plates exceeding 8ft. 
wide subject to special quotation. All plates differing from a square 
form or taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 
Tayitor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
**Monmoor ” (E. T. Wricut and Sons). Best, to 5 cwt., 
to 4ft. 6in. —_ and to 32 superficial feet, per ton }10 0 0 
at works ‘ és Ss ‘i s “f 
Best best .- noo 
Best best best, to 4 ewt. 1300 
Special, to 3 cwt. »~ 6M 0 
Usual extras for overw eight, sketches, &. 
Barrows and Sons 
.B.H. Bloomfield plates 1010 6 
- wet eve ‘ 111 0 
J t plates ft Are 
CLEVELAND £8 Os. to 8 5 0 
Fox, Heap, and Co., at ‘works, cash less 24 
Boiler shell plates ( “—) al? wiscums: al fab? 
BOILER. “a 
a - 
8 lity (aaa ee os 
Giascow, tas $ oF £7 108. to 810 0 
Angie Iron— 
Bow.tye and Low Moor, terms as above. per cwt. 
oe not ex: ten united inches .. Pe ot Se | 
For each additional inch extra per cwt., 
Pearson and Kxowies—less 2} per cent. for cab} 710 0 
from 1 by 1 by } to 3} by 3}, per ton .. . 
Best boiler do., per ton 8 00 
WHITWELL and Co., less ie discount, Py ton 65 0 
Best 75 0 
Best best ‘boiler 8b 0 
* - 0 sae at A works, up to eight united inches. 8 - 4 
Best — | 
Best best 2. 10.10 0 
T-iron, as above, 10s. extra. 
Angle and T bars, Sin. to 9in., 10s. extra. 
” »  9in. to 10in. sy 20s. extra. 

CLEY 21a 0s.to 6 5 0 
Waisu—" Best best” angles fr om ux x5-16-to 3in., 65 6 
Also T-iron, f.0.b. less 4 and 1 per cent. 

Giascow, f.0.b. .. £6 10s.to 7 0 0 
ABE :DARE. eo _ ~ - oo ee ee a ee 








Bow Linc ‘and Low Moor, and TayLor Bros., terms as above— 
Percwt. £ 8. d. 

Fiat, round, or square, to 3} cwt. le ee 

Do., 34 to 5 cwt. on oe se ° ° 1106 

Do., 5 cwt. and upwards es os es “Ee Bred 

Flats—ljin. b; Stenimenmentes, on ae se Be@a @ 
=: under fin. thick = a oe . 110 
pa under din. to jin on as ° oe, 2¢ 3.48 
. under gin. 15.0 
For each jin. less than 1}in. wide, extra 10s. . per ton. 

a and upwards 100 

me ae one vidgiwhigsoo fo aielS 
pee fin and 6d a on de o one Every @ 
” ee eo ee oe «ue 
eit: Meads wards on in - «1.8.0 
” )-16in. an a os - . aoe 
o a and 140 
rd + ig Welds, go, ook Sw 
as ait of ae 18,0 
Rivet, sinennadhends Chain. iron, 2s.; and best bars 
and extra 3s. per cwt. 
* Monmoor Crown” (E, T. Wricur and Sons), at the 
works, per ton— 

Bars, }in, toe 3in. round and square, or to 6in, flat .. §$ 0 0 
Best ” ” ” »”» » ee 9 0 0 
Best best ,, ” » ” 9 0 0 0 

rr pee ‘ de w 0 0 
Best best - oe os i . 10.0 

Guascow, f.o.b. . ‘ £6 bis. to 610 0 
Barrows and Sema, at works, ‘sole om nats 
B.B.H. bars ee a OWS 
- wg - os ‘% ax 1010 0 
Merchant Bars— 
Wurrwe t and Co., f.0.b. — for rtrnem sl veaet ey 
a 600 
“<¢ oe oh ee on «oo 620; @ 
Ship rivet iron > e. ae oe ony) CAS 
ae quality, -~ Thornaby ~ 710 0 
es e - es + 810 0 
Best best a. 910 0 
Detail cations from warehouse 10s. per ton extra. 
Common Welsh bars, £5 7s. 6d. and £5 10s. f.0.b. South Wales 
ports, net cash. 
The Pearson and Kxrow.gs Co.— 

Flats, from lin. to éin. witeSe tin. oie and upwards 615 0 

Rounds and squares, 615 0 
Best, 10s.; best best, 30s.; treble best, 60s. per ton’ ‘aie. 

Sheet— £8. 4. 
Barrows and Sons— 
B.B.H. sheets... oe 1010 0 
» best do. 12 0 0 
best best do. . . 13.0 0 
E. P. and W. Ba.pwin, at works— 
* Severn ” — wd » - noo 
“Wilden” ,, ssc ML) roe . 120 0 
= so EE iss, 4 13.0 0 
“ » “BBB” - 400 
a » “Bcharcoal”. 20 0 0 
“EB”. 220 0 
Doubles 21 to 24 w.g., 30s.; ; and trebles 25 to 27 w.g., 
60s. per ton extra. Terms as usual. 
Charcoal Tin—Best ‘‘ EP and W B” am per box 1 8 0 
“Unicon” IC .. of asin’ 26 @ 
“ Wilden” IC ‘- 2 Pe 160 
* Arley” gio ee os Hae 1.3/0 
Coke Tin — “Stour” Mab ig 
Joseru Trex, Ashton Mills, Bristol, delivered in lentes 
Singles, — qeaies - on OF Be @ 
conan as - ae 10 0 0 
Z% Se oe + hwo 
Sinafes, dor vanising and i corragating oe 5. S20 
Special quality steel sheets—Singles od os 15'S. @ 
ee Coke tin, at Cari, 18. at wo 
Coked tin, at iff, 18s. at gr a 19s. 6d. in London. 
euheeenis! ene Cc .. £1 8 6to 0 0 0 
Tern ° es _ + 11 O0te 0.0 0 
Coke tin ne os on « 10 6to 000 

Swansea . aa oe on -» O17 6to 018 0 

Gadly’s Aberdare coke rs -. 018 6to 019 6 

Morriston at works .. $y vb -- O18 Oto 018 6 

The Pearson and KNow.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide 815 0 
‘Best and best for galvanising, 10s. per ton extra ; best best, 30s. 
CRowTHER Bros. and MorGAN. 
Tin Sheets—“ Lion & cociny? " Kidderminstor— 
> Sunoniat +. on “ . Singles, percwt. 114 0 
Charcoal d " ee ee » -- 119.0 
Sast eel 21.0 
Doubles to 24'w-., 2s., and lattens to 26 w.g., 
4s. per ewt. extra. 
Patent Coutea 
No. 3 lead Singles and doubles, percwt. 018 0 
B terne. . " Se Pa 9 140 
terne 18 0 
Lattens to 26 w.g., 2s. per cwt. extra at works, 
less 24 per cent. discount. 
Wire—Ry.anps Broruers, Limited, Warrington— 

Best A Annealed drawn fencing wire, per ton— 
£10 5a. £10 le. £11 Se. Lill lis. £12 lis. 

Nos. 8 9 10 


6 
Delivered free alongside ship Liverpool, 2} per cent. 
The Warrecross Wire and Iron Co., Limited, Warrington— 
Best ™, annealed drawn fence wire, per ton— 
Nos. 0 to 6 
£10 5 
ads galvanised solid fence wire, per ton— 
Nos. 0 to 6 8 9 10 
£14 5 £4 Ls £15 5 £16 5 £17 5 
fling, 5s. per ton extra. 


Best best galvanised os telegraph rey in long on per ton— 
ll 


2 
ais : 10 £19 0 £0 0 
— or annealed iron wire in 631b. bundle, delivered 
1— 


Nos. 0 to 6 

£16 0 £7 0 gir 0 air 15 
verpoo 

Mon: 0 to 6,80 6s 7 to 0, Gs. 9d. to 12s. 6d. 

Nail Rods—Guiscow, f.o.b. .. 3 su sey 


CLEVELAND . ° 
Hoops—Pearson and KyowLes— 


0 to 0 


Ordinary sizes and gauges, up to Sin. wide .. ve nF ES 
Best, 10s.; best best, 30s, per ton extra. 
Rails—Guasoow, f.o.b. o bs - 7: 0to7 
CLEVELAND .. 515 to 6 
Wa.es—Tredegar inn Company 5 0te5 
f.o.b. Newport. 
At Sbenter? | — Merthyr (Davenport) 6 0to0 
For pe Loe peed: . sap st 4 % : 
Brid, per at works 
ge ral £5 7s. 6d. to £5 12s. 6d 
Fishplates, at works, any section .. - 57/6 to 6 
Ola pe DH flange rails, at works . . 2Wte3 
Railway Chairs—-G.ascow, f.o.b. .. 815 to 4 
Pipes—G.ascow, f.o.b. " oa -- 41.6 
STEEL. 

SHEFFIELD—At works— £8 da £6. 
Spring steel =. 9 0 Oto 17 10 
Ordinary cast rods e 14 0 Oto 21 0 
Fair average steel 24 0 Oto 32 0 
Sheet, crucible . 20 0 0 te 60 0 

eets, Bessemer 10 0 OtoM 0 
Second-class tool.. oe . ’ 80 0 0to 45 0 
special steels om - - 45 0 0to 70 0 
Fine rolled, for clock springs &c. .. 60 0 Oto 70 0 
Rails—Siemens, at works . 0 0 Ote 0 0 
Bessemer, ordinary 6 0 Oto 610 

Do. superior 610 0to 7 0 

WaLEes— 

Rails, f.0.b, Gest es Retegont 0 0 Oto 6 5 
nae nd works, Bessemer 6 2 6to 6 5 
| ¢ 0 Oto 712 

Slightly defective, Cardiff or Newport « 515 0to 6 2 
Steel colliery bridge rail, works .. - 7 0 Oto 710 


7 8 9 10 ll 12 
£1015 £11 5 £1115 £1215 £18 5 £13 15 


0 
6 12 to 6 17/6 


~ 
coo o 


o 


a 


eoooo’ cocoosoecoocoe: 


eo aco 


bes a ang res ve 


Tough cakes or bars .. 


British ingots. .. me 
Lead— _Best English soft pig ww 
Foreign do. +n 
S ter—Silesian 


Quicksilver > m 


Best refined nickel, oe }., tee 1 lees 8} me monthly account 
COAL, COKE, OIL, &c. 


a 
oo 


MISCELLANEOUS METALS. 


40 t £rt@ 
perton 65 5 0 to 6615 0 
ee +. 7110.0 to 7% 0 0 
ee + 70 0 Oto7l 0 0 
os + 6810 Cteés15 0 
oe « 67 0 0te 68 0 0 

0 0 Oto 1910 0 

17 Oto 18 6 0 

1815 O0tol9 0 0 
«+ 0 0 6to 19.76 

per bottle 0 0 0t0 7 26 
perewt. 512 0te 7 0 06 
o & 


A 
i 


oe pit 





Coke— £8. d. £8. d. 
Cleveland, at works 0 9 9—0 11 0 
Derbyshire .. 0100-0 14 0 

96-0 00 
Wales~ Rhondda. 0 96-0 00 
best, per ton— 
South Dur! - 5 6—0 106 
Derbyshire— 
Best, at pits .. 0 80-0110 
Converting .. 0 T6-—0 86 
k - « 0 360 60 
South Yorkshire— 
At the pits— 
Best ordinary 0 12 0O—0 16 0 
Converting 0 900110 
Slack 0 30-0 60 
Wales, h 0 59-0 60 
Steam, less 2}.. 0 59-0 7 3 
House, at port 0 73-0 86 
Small steam 0160 19 
"alco, per pits— 
Ell coal, ge 0 70-0 80 
0 60-0 70 
—~y - «e 0 66-0. 00 
Smithy .. .. 0Nd?~016 





1878. 
Per Load of Scubicfeet. £8 £ & 
Baltic Fir Timber— 

Ri, 310 

a0 

- 310 
3 

220 
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PRICES CURRENT OF TIMBER. 








Arley .. .. 0100-0110 
Pemberton 4ft. 0 80-0 86 
Forge coal .. 0 56-0 66 
- 0 460 56 
«- © 30-0 40 
Oils, tun—Lard .. 47 10 0—49 0 0 
Seal, pale -. 8310 0-0 00 
Brown... .. .. 28 00-2900 
Linseed .. .. 25 50-2576 
atom oo oe 86 sreré 00 
e e. 0 8 00 
Rapeseed, English 
pale + 0 00—85100 
Brown -. 383 5 0O—33100 
Sperm .. -- 0 00-7500 
Whale, pale .. 0 00-8300 
Brown -- 3 00-2900 
E. L. Fish . 25 10 0-26 00 
Petroleum,refin'd 
gal. - 0 00-0010} 
wt... 839000 00 
St. reno. 000-4000 
1878. 
ae & 
~~ 709 
MOM 
+ $10 
- 610 8 
-le on 
809 
708 
808 
*}7 10 8 
-nbpr 
+» 190 0 200 
+» 150-0 160 
180 0 200 
i130 0160 
- 700 
- 20 
barrel + 26,10 
Wainscot Logs, 18/t. cube— 
Riga, crown (Bg 5 10 
Brack ...... oe} an 
. £6 
- 81 
. 0 
7 0 
. < 
0 
33 
.06 
-06 
- 010 
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knowledge of the natural laws 
dig2stion and nutrition, and by 
roperties of well-selected cocoa, 
Preukfast tables with a delicately 
save us many heayy doctors’ bi 


there is a weak point. 


nourised frame.”—Civil Service 





—Apvr.] 


such articles of diet that a constitution may be graduall 

until strong enough to resist every tendency to disease. 
of subtle maladies are floating around us ready to attack wherever 
We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood ante a properly 


Puerto Cabello . 
Lignem Vite, ©. st 
bony, Ceylon .. 
African billet.. 
| Cocus wood, Cu! ° 
Boxwood, Turkey ..........+« 
Lancewood fresh... 
none v= hae 
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THE RESULTS OF THE TRANSIT OF VENUS 
EXPEDITIONS. 

Tue question has been very naturally often asked— 
When are we to know the results of the transit of Venus 
Expeditions? The first answer to this has come in the 
form of a Parliamentary return, which has been recently 
placed in the hands of members. This return gives the 
results obtained by the reduction of the telescopic obser- 
vations of the Greenwich expeditions, and by the Astro- 
nomer-Royal’s calculations therefrom. The sun’s parallax 
is thus found to be 8°760 sec., with a probable error of 
0°13 sec.—given by Mr. Christie in “The Observatory.” 
The distance corresponding to this is 93,300,000 miles, 
with a probable error of 140,000 miles. Undoubted]l 
this comes as a surprise to those who were best informed. 
The distance was scarcely expected to exceed 92,000,000 
miles. Determinations of the parallax had been got in 
three ways previous to this transit. First, by the transits 
of Venus in 1761 and 1769 the parallax 8°57 sec. had been 
obtained. Second, observations of Mars in opposition 
had given 8°95 sec. ; and third, Foucault’s investigations 
as to the velocity of light give 8°86 sec. There was reason 
to doubt the interpretation of expressions used as to the 
1761 and 1769 transits of Venus, and the near accordance 
between the two later determinations had led to the 
assumption that they were the more correct ; hence the 
smallness of the parallax now obtained comes as a sur- 
prise, although the mean of the three determinations to 
which we have referred happens to be 8°79 sec., which 
accords closely with the 8°76 sec. now obtained. It is 
scarcely probable that this result now published will be 
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greatly affected by the addition of all the foreign observa- 
tions. It isto be hoped, however, that it will meet with 
more support, especially in the egress branch of work, 
when the whole of the results of the transit of Venus 
stations are complete. 

The photographic records require to be specially dealt 
with. Elaborate means of measurement had to be per- | 
fected, and the number of questions involved which had | 
to be considered with reference to this portion of the 
work clearly indicated the desirability of keeping it as a | 
separate branch, which might be reported when com- | 
pletely disposed of. This has by no means been done yet, | 
and at present it is desirable to hazard no remarks on the | 
results which are now being dealt with at Greenwich. | 

In the Astronomer-Royal’s report presented to the | 
House of Commons then, we have the result of the tele- | 
scope observations of the expeditions sent out from 
Greenwich. It should be understood that this return not 
only ignores the existence of foreign expeditions whose | 
results will doubtless be amalgamated with our own | 
eventually, but also of the whole of those British expedi- | 
tions which were not directly under the Astronomer- | 
Royal—for example, those of the Indian Government and 
Lord Lindsay, as well as the observations made at the 
Cape, Melbourne, Sidney, and other stations in New 
Zealand. This could hardly have been otherwise, unless 
special arrangements had been made. An official report | 
can only deal with matters directly under the one who | 
makes it. This, however, shows that some special organi- 
sation was called for with respect to the transit of Venus 
expedition. The Astronomer-Royal could, it is true, 
select his own stations, and the Greenwich work might, 
therefore, be made a complete thing, independent of other 
observers and expeditions. This in a measure it was 
desirable that it should be, and this it is. Nevertheless, 
the selection of stations and the programme acted on by , 
each Government ought not to be made without refer- | 
ence to the part played by others. Nothing could well , 
be more inharmonious and prodigal of the means at hand 


than for each nation to act as if it was the only one 
engaging in any operations. Such a course of action 
would end in a few of the most necessary points having a 
number of small stations of various nationalities, while 
the less obvious, but possibly specially valuable positions, 
must be neglected. Those who have read Sir George 
i account of his projected plan of action in 1871 will 
wobably remember that this was by no means the course 
e pursued, Knowing from his intimate relations with 


but it appears as if mischief had already resulted from 
not placing the work of these stations, with reference to 
the transit of Venus, more directly under the Astronomer- 


a. 

he Australian results were promptly sent home to 
Greenwich, and it is to be supposed that they will be 
combined with those of the Admiralty expeditions, but 
nothing definite seems to have been laid down as to what 
is expected. Much of the work appears to be in this 
the Russian, German, and other Government astronomers | state. The most important matter was doubtless to 
what could be best undertaken by each, he framed his | secure observations that could be made only at one time, 
plans so as to enable Greenwich to take a part which | but as years go on it is desirable to take the necessary 
might yield complete results of itself, but which was | steps to get the results from such observations. The 
specially designed, when combined with Russian and | state of the longitude determinations gives an example of 
other observations, to utilise in the best way the positions | the neglect of a little trouble necessary to complete a 
offered by the various parts of the world. As an illus- | great work. The telegraph line has been employed with 
tration of this, he in no way attempted to occupy the | marked success to determine the longitude of places in 
northern stations necessary for “Halley’s method,” which | America, England, the Continent, Egypt, Northern Asia, 
fall in Japan and the marthern parts of Asia, but he took | and Bombay. Madras and Java have exchanged signals, 
up Kerguelen, Rodriguez, and New Zealand, all of which, | though it is a question whether the work of reduction 
while available for the De Lisle method, would form the | has been finished. It follows, then, that longitudes of 
points in the southern hemisphere which are necessary | fundamental points in all the five great quarters of the 
to enable the Russian stations to be used on Halley's | world might be established with rigid accuracy if two miss- 
method. We must bear in mind, then, that what we | ing links were completed—one the Madras-Bombay por- 
have in the Astronomer-Royal’s report is not only a por- | tion and the other the Java-Australia portion. Now as 
tion of the entire transit of Venus expedition work, but | this could be carried out without the erection of a single 





_ done, and that some suitable man may have the honour- 


| purpose of his own. 


it is even only a portion of what it is his design to | 
employ. In his hegre as to the reduction and publi- | 
cation of the results, he definitely recommends that while | 
the data obtained by every expedition should be pub- 
lished in a form adapted for the extraction of such 
elements as any individual liked to select, some eminent 
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astronomer should be nominated to combine the whole in 
such a way as should appear best to deserve public con- 
fidence. It is to be hoped that this may eventually be 


able distinction of having this international work confided 
to him. Sir George Airy spoke of his being able to name 
one in his opinion suited to the undertaking. He then, 
however, gave no name. One is tempted to suggest that 
he may have had in his mind Dr. Auwers ; at all events, 
the latter may be instanced as a suitable man, supposing 
Sir Georgy Airy is not to do it himself, which would in 
many ways have been most desirable. Dr. Auwers, while 
an eminent man such as ought to be selected, is young 
and has plenty of work in him, and is more free from 
special crotchets than some who might be found. 

An international undertaking could not be carried out 
until the whole of the results are sent in from the different 
expeditions. It might have been provided for, and the 
work might have been commenced, however, before this. 
It is to be regretted that after all the expenditure of 
money and labour that there has been, something definite 
in this direction should not have been carried out. Fail- 
ing this, however, there yet remains a good deal to be 
done in combining our own English results. Lord Lind- 
say’s expedition has been re A with a definite 
He has gone to immense trouble 
and expense, not only in the reductions of his own obser- 
vations, but also in making his own calculations and 
investigations since the return of his expedition. This 
work may well stand alone, till finally combined in an 
international result. What is to be said, however, for the 
work of the Indian Government stations and of Sydney, 
Melbourne, and the Cape? Iftwo surveyors were to take 
observations from the opposite ends of a base line, and 
after taking pains about their own work, were not to take 
the trouble to combine the two sets of readings 
together, they would be in the same position as these 
stations are until their results are worked in with those 
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others. It is to be hoped that this will eventually be done, 


astronomical instrument, it being a work to be done y 
observers reading telegraph signals, and comparing wit. 
chronometers, it is little less than a piece of barbarism to 
leave it undone. 

Premising, then, that we ought to have eventually a 
complete account of the whole of the transit of Venus 
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work, we may proceed to consider the results dealt with 
in this first report. The errors liable to affect this result 
may be generally classified under two heads : first, those 
belonging to the observation of the phenomena of the. 
transit ; and, second, those belonging to the determina- 
tion of the exact position of the station—that is, the 
errors in the latitude and longitude determinations. Of 
these, the first are the most important, because latitude 
and longitude determinations could be made at any future 
time, thile the phenomena of the transit are gone for 
ever. Hence the exact phases have been again and again 
discussed, and all the variations due to different circum- 
stances noted. After giving the results in figures, the 
parliamentary return proceeds to give cuts showing the 
appearance of phases taken from drawings made at 
various stations. It will be seen at once that the object of 
such cuts is entirely lost unless they are really accurately 
delineated. This, Lowers; they are not. It cannot be 
doubted that Captain Tupman’s drawings, from which 
they were taken, were carefully made. It is probable 
that those with whom the work of engraving lay, consi- 
dered the subjects so simple that no mistake could be 
made ; and as is often the case, sent no proofs. The 
result is that the reader has results put before him that 
require his utmost power of credulity to accept. To 
make the matter clear to those who are not familiar with 
it, woodcuts are given above, some of the phases of con- 
tact being drawn from the phenomena of the transit itself, 
and others added to pve the series as it might be 
expected to occur. The Astronomer-Royal, in fact, 
enumerates in his report as the fundamental ones the 
hases we here give—except that shown in Fig. 11. 
e explanation is simple. In Fig. 1 is exhibited gene- 
rallly the ,0sition of Venus soon after entering the sun’s 
disc, on her apparent course indicated by the dotted 
line. Figs. 2, 4, 5, and 6 will be readily seen to be draw- 
ings of Venus and the adjacent portion of the sun’s limb 
near ingress. Figs. 7, 8, 9, 10, and 11 are the same near 


egress. The phenomena consist of different phases of 
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what is termed “the black drop,” which were repeatedly | The Greenwich fundamental stations, then, may be said 

diseussed in ENGINEER numbers of 1874. to have obtained longitudes which are remarkably acen- 
it is sufficient here to say that! ‘any one may see a fair | rate, so as to leave little to be desired. 

representation of this by holding the hand against a bright } the n of. it) 

light, and closing the finger and thumb, as depicted in | Venus work, while it has furnished us with very definite 

Fig.:3. ‘The order of the phases at’ ingress and egress | results, has raised our curiosity. Instead of giving 'us 

are given by Sir'George Airy in the report, as depicted | the smaller distance, that some expected, almost as a 


in’Fig. 2, when the planet has entered the disc of the sun } matter of course, we get 93,300,000 miles as the sutis | 


to the extent of its exact apparent diameter. This ‘is | distance. Has Sir ‘George Airy heard whether ‘foreign 
termed “circular” or “geometrical contact;” the limbs | astronomers’ results agree with this?) When are we to 


-of ‘Venus andthe sun appearing to coincide at one point. | get the rest of the English work? What has become of | 


This phase could not be observed at ingress, apparently, | Janssen and all the photography. Is there to be an 
owing to the sudden appearance of x silver line of light | international report? Are we to wait for years for the 
on the planet's edge. After this the entire dise of Venus | answers to these questions, or is it a matter of months ! 
appears to be inside that ‘of the sun, but is connected | 


On the whole, the return of this part of the transit of | 





with the dark sky by a ligament of about the same 
blackness as the body of the planet. That is to say, no | 
trace of light is ‘as yet seen round the entire disc of the | 
planet. When light is first distinctly to be seen crossing | 
the ligament, so that the latter becomes decidedly lighter | 
than ‘the planet, the time is recorded. This change | 
not seem to have been as distinct at ingress | 
as could be wished, but it is the first phase dealt | 
with, the time being recorded and the phase noted by | 
the Greek letter «. It is the moment when Fig. 4 passes 
into Fig: 5. When the ligament or connection ceases to | 
be a distinct one, the shadow clearing off it, the ‘time is 
noted, and the phase entered as 6. This is when passing | 
from Fig. 5 to Fig. 6. Some indication of shadow will | 
still be seen, but as it clears off, finally leaving’ a clear } 
line of light round ‘the planet, the time is recorded as | 
phase ¥. 

In egress the phases occur in reverse order, the first | 
appearance of shadow-—see Fig. 7—being entered as 3, 
the degade@ shadow ligament as «, the full solad Black 
i %, and the circular contact as 7. ilver 

t y appearing on the limb ‘of Venus 
e bi—made this last observation very difficult 
it has been in some cases noted. 8 in 
fin s are considered the most reliable. 
geen that <. not 8, corresponds@to % which 
first instant or last instant of Tight crossing 
‘These have generally been Jaid down as | 
inctly marked phases; but .the latter | 
miy to have been found to be SH ps 
owing 6 the line of light referred to, which. caused .8 to 
be more distinctly seen at-ingress. 

This order of oceurrence of phases may probably be 
found intelligible. » Variety of conditions might and de 
modify their character ; for example, the “ geometrical™ 
or — <a which oie shown in top 2 pwr 10 wag 
rendered. almogt impossible to record, by not being seen 
as those showdh, because @ white line of light interfered 
with it—vide Evew allowing for many variations, 
however, it is ible to form any clear idea of some 
of the phases § im the woodcuts of the parliamentary 
report. How Miss Newton, for example, see. a 
broad, distinct shadow at one moment of egress, and, as 
the planet closed more on the darkness, a narrower and 
rather jess distinct shadow? How could Capt. Browne 

fyssharp, black ligament with a narrow 
g across the middle portion of it? 
Bu e and Lieut. Corbet see a faint 
rp, black, dotted lines marking its edges? 
of the drawings made by observers 
their value. All this, howevenf may 
final report, if such be made. 
of recording and handing down 
editions the precise phenomena 
ily be too strongly insisted on, for 
hk of the expedition is liable to be 
thrown away if am observer does not make full use of his 
perceptions at the critical moment. Any sudden surprise 
may disappoint him of a phase, or may attract his atten- 
tion to something which may turn out to be of compara- 
tively little importance. 

Considerable time elapses between one and another | 
phase, but if an observer records any particular phase 
with care, it is generally bound to accord well with 
observations made by others of the same phase. 

With regard to. the positions of the stations, that is to 
say, the determination of their latitude and longed, f 
the work has exhibited a degree of. accuracy that is most 
satisfactory. The latitude is easily obtained, the longitude | 
is, therefore, the question that deserves attention princi- 
pally. , Longitude has been found. either by the exchange 
of telegraph signals or by observations of transits of the | 
moon te meridian, as well as by zenith distances or 
azunuths, according to the latitude of the station. The 
telegraph work has given results which Sir George Airy 
says maybe considered as rigorously correct. The prin- 
cipal station in. Egypt, Mokattam (Cairo), hadits longitude 
obtaimed by direct signals with Greenwich. through a cir- 
cuit formed by joining up the entire cable lengths extend- 
ing from Porth Curno, in Cornwall, to Alexandria. The 
resulting’ longitude is 2 hours 5 min. \6°32 sec., after | 
applying all corrections for personal equations. How | 
closely. the different results accord on the different | 
nights, is ‘seen from the circumstance. that the uncor- | 
rected number of seconds on the four nights were 6°55, | 
6°64, 6°61, aud. 6°55, the entire range of variation lying 
within the tenth of a second of time. Suez obtained | 
from Mokattam gives 2 hours. 10 min, 13°23 sec. from | 
Greenwich, the seconds of the longitude of the separate 
nights’ work being 6°97, 6°90, 6°69, and 6°96. ‘Thebes had 
a leagitude of 2 hours 10 min. 32°76 sec., the seconds of | 
the four determinations. being '26°58, 26°48; 26°63, and | 
26°59... From these it may be seen that the longitude has 
been obtained correctly with a few feet in each case. 

e results obtained by observation of the moon have 
been most satisfactory of their kind. Details of single 
determinations are not furnished, but the extreme accu- 
racy of the totals is seen from the following example :— 
In Rodriguez by culminations of the two limbs 4 hours 
13. min, 42°99 sec. is obtained. By zenith distances the 
seconds are 47°06, and Lord Lindsay’s combination of 
7 2m os ' 1 , » walk wx > a 
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THE PARIS EXHIBITION. 
No, XII. 

THE various, annexes which have been erected on 
the ground around the bnilding on the Champ de 
Mars correspond well with all the other parts of 
this gigantic undertaking. The three most important 
belong to France, England, and Austria. The, French 
consist of .two very neat wooden and iron structures, 
having an area of more than fourteen thousand super- 


ficial metres, but being separated from each other by the | 


large building containing the offices of the Commission. 
On the outer side the woodwork is solid, but on the inner 
it is nearly all glazed, and there are also ground glass 
lights in the roof, which issupported by light and elegant 
iron girders. The roof is covered with galvanised iron 
tiles. Here also is one of the entrances to the Exhibi 
tion, the Porte Rapp, which separates the offices of the 
administration into two parte}° aMdmmense marquise 
not only covers the entrance way but also con- 
nects the two commission, buildings with the two 
annexes at the same time. The marguise is formed 
entirely of iron and glass, and measures more than 100ft. 
in length by about 50ft. in width. All the columns are 
now up, and the whole may be finished off in a short 
time. The two English annexes are not.nearly so large 
as the French nor are they so light in effect, the larger 
is divided into three se¢tions, with iron columns, and 


| each section has its wagon-top roof. The Austrian annexe 


is only now being constructed. 
Of other annexes on this side, the marine aquarium is 
approaching completion, the framing is completed, and 
e ing putin. Two-thirds of the Esplanade 
of the Invali nearest the Seine are being covered 
with sheds for the exhibition of living animals; 
half of the spaee devoted to the purpose already has 


twenty-four s and the remaining portion willjheld 
wr toe eg rapidly ; the palings are 
nearly on the British side, and are advanciljgon 


the Quat @Orsay and tlie Esplanade des Invalides. 

With respeet to the main building, the framing of the 
dome over the door, the last piece of construction, 
is finished, and the y, or ed it is now in hand. The 
vestibule, of which the forms the centre, is being 
carefully cemented, preparatory to a decorated floor. 

hedecoration of this i 
is now christened, proceeds rapidly, and promises té be 
very effective. The French Government is having a 
handsome pavilion set up on its side of the*vestibule to 
hold the Crown diamonds. This is neanly finished. 

The ants and a places of eres are 
preparing for business. There is an English oneiua ve 
convenient place outside the British ieee y On 
ie ce ag? e a a —_ nome which is com as 
regi erough work, except the roof ; it is of largesi 
and has two marguises, beneath which a hundred alias 
may take their refreshments in the open air, and enjoy at 
the same time the fine prospect spread out. before them. 
In the further corner of the grounds, on the Champ 
de Mars, is a large building, said to be for an English 
beer house, which promises to be one of the most remark- 
able and most elegant of all the structures in that part 
of the Exhibition: 

The authorities who have the care of the forest 
lands of France are erecting a wooden structure for 
the exhibition of everything of interest connected with 
the art of forestry. The building is nearly finished, and 
furnishes a good example of scientific wood structure. 

The Norwegian Commission is erécting a fish house, of 


| course in wood, a’ peculiar feature of which is that ‘some | 
Lof the windows resemblé early pointed gothic in form. | 


We presume it will contain fishing apparatus and tackle, 
and the material of the curing house. 

The architectural fagades of the various exhibiting 
nations are growing apace ; the British and Italian terra- 
cotta attract much attention. The Russian Commission 
is erecting a timber facade, which reminds one somewhat 
of the farm house which was shown by the same commis- 
sion near the same spot in 1867. The Austrians are also 


at work, and the Americans have commenced putting | 
together the house which was sent over from the Unitéd | 


States in pieces. 

The Portuguese Commission is constructing a building 
for the exhibition of the ores and other minerals of that 
country. 

Canada is attracting attention by her excellent orna- 
mental woods and good cabinet making, fishing tackle, 


carriages and sledges, boats, and still more by a collec- | 


a of admirably stuffed animals, including a buffalo and 
a aeer. 

The governing authorities of France are determined to 
show the world how much they have done for the social 
welfare of their countrymen. Besides the exhibition of 
the city of Paris of which we have spoken, the Ministry 
of the Interior will furnish complete illustrations of the 
public school system and of all the communal services, in 
the form of models, casts, maps flat and in relief, together 
with all the apparatus and materials employed, including 
road making, lighting, cleansing and application of 
sewage to agriculture, and charitable institutions, public 
and private. -There will also be a collection of reproduc- 
fons 1 ing } tine in the way 


mons forms of anvthine Mmrer 


vestibule of honour, as it | 


Lof art from the various ¢ities: and towns in France. The 
| Ministry of Public. Iustrtetion has invited the proprietors 
of papers connected with. art, to send copies for exhibi 
tion, We are not aware whether this invitation is ex- 
tended to other papers and publications. Invitations had 

reviously been sent to the rectors of all the colleges of 
Prance to send copies of ‘all educational works produced 
since a certuin date. 

The association for aiding progress in sciences by gifts 
or loan to those engaged in investigations has determined 
to hold several meetings during the time of the exhibi 
tion, under the presidency of M. Frémy, who with an 
associate has creited so much interest of late by the pro 
duetion of artificial corundum, rubies, and sapphires. ‘The 
meetings are to commence On the 16th of August.) In 
addition to this it has been determined by the council to 
‘form a local committee im Paris, to consist of scientific 

men and wealthy persons desirous of aiding the progress 
(of science. The association voted stms amounting to 
nearly four hundred pounds, and have much more to dis- 
tribute, some large donations having been made. 

The conversion of the Pont dJéna for the purposes of 
ithe Exhibition is proceeding rapidly. The original plan 
connected with this bridge was curious, and would have 
been costly ; it was to have been converted into a covered 

vassage, a kind of Rialto, with stalls along the whole 
ength for exhibitors ; it was to be 5 metres higher than 
the platform of the bridge, and would have required stairs 
at each end. One reason for abandoning this project was 
that it would have interfered with the views of the 
Exhibition buildings. Whether this was the only reason, 
we know not, but we congratulate the commission on 
abandoning what must have been an unsightly structure. 
As we have already said) @ broad» platform is being con- 
structed on the bridge, with the water thains beneath it. 
The platform doés not rest on the parapets of the bridge, 
but on short.¢olumms, which are so shaped as to fit into 
apertures in the transverse girders, of which there will be 
thirty-seven, twelve being already in their places. The 
platform owill be just above the parapets of the bridge, 
and will be 24 metres wide—that is to say, about 
10 metves wider than the bridge itself. Kaeh girder 
weighs 6tons French. On each side there will be an 
ornamental iron railing, and in the middle a single line 
of rails; whieh may be used if found desirable for light 
passenger cars, or other purposes. The cost of all this 
will be at least £10,000. We would suggest a slight addi- 
| tion, aamely, a striped awning, which would finish otf the 
' whole Very gaily, and be an Immense boon in July and 
\ngust. 

The Spanis! Commission lave commenced building a 
restaurant on tlhe Trocadéro to the left of the cascade, 
which the contractor has to hand over complete by the 
Ist of April. Spain is evidently making great efforts to 
be well represented. We have spoken in a former 


Varticle of their principal annexe where their wines and 


other produce are to be shown; we may now add that 
the Commission has sent over twelve magnificent horses, 
| which are to be exhibited at the show of those animals. 
' The Spanish horticultural show in the grounds of the 
| Champ de Mars also promises to be highly interesting. 

| Tunis has divided her space in the Champ de Mars 
building into four compartments, two of which are 
devoted to fine products of industry, and will 
|be hung with rich Oriental earpets and gold and 
| silver tissues; in the centré of each of these rooms 
is a large glazed case to contain arms, national 
costumes, trappings, and jewels, to he exhibited by the 
Government. ‘The other two ¢ompartments are devoted 
to agricultural and other produce. On the Troeadéro 
the Commission has obtained a triangular piece of 
Pround about 700 sauare metres in area, on which 
M. Oscar de Tunis and some rich Tunisian merchants 
are setting up an exhibition at their own cost. Here 
will be a museum, a Tunisian bazaar, and an Arab café. 
The collection of national costumes and decorated manu- 
factures is said to be remarkably fine. The café is to be 
| kept by Tunisians, and there are to be six singers to 
|amuse the company. Visitors to the Paris Exhibition of 
| 1867 will remember the Tunisian house, café, garden, 
fand the singers with their native instruments, which 
together formed a great attraction. AL. Oscar de Tunis 
and his friends intend tu surpass the previous show if 
| possible. 

Systems. of light, portable, narrow. gauge tramways, 
with special trueks, have within two years sprung into 
general use in Franee, on farms and plantations, and in 
factories, and one of them has already made its appear- 
ance at the Exhibition ; pairs of light rails, about 9ft. 
| long, are joined by three or four light cross pieces, the 
jends being formed to catch one in the other; a man 
| passes his head through one of these sections, lowers it 
down, and easily joins it to one already Jaid. The 
| sections are made curved as well as straight. There are 
j at least four makers in the field, but the only system we 
are acquainted with is that of M. Decauville, the great 
farmer of Petit-Bourg near Ivry, who obtained a prize 
for it at a meeting of the Royal Irish Agricultura] 
Society at Galway last year. Time was when England 
was foremost in arrangements for the saving of labour 
and the application of science to industry, now France 
seems to be going ahead of us in this and some other 
, Inatters, 

On page 166 will be found illustrations of the columns 
used throughout the interior galleries. The roofs sup- 
| ported by these were shown at page 94 of the current 

volume, The page illustration of the present impression 
also shows the construction of the gutters for these gal- 
leries, and the manner, in which they are fixed, and the 
joints made by means of strips of india-rubber dropped 
into small channels and held there by the strips cast 
upon the gutter, wherewith to make a simple pee effec- 
tive joint. 

The supports for the lower ends of the skylights are 
also illustrated, the drawings showing the attachments to 
both rafters and purlins. Sections of the sash-bars are 
also given, one of the latter being for convenience placed 
above the gutter section, 
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RAILWAY MATTERS. 


The Bast’ tidian! Raflway Company have decided to tittoducd™ 


the telephone into their goods warehouses, 

Iv is stated that the Pullman car shops at Detroit will send to 
the Paris Exhibition a Pullman sleeping, drawing-room, and 
dining Gar. 

Tur Ascot and Aldershot line from Ascot to Farnbore’ on the 
South-Western, is finished, and will ve ready for Government 
inspection shortly. 


Tt is btated that the Buylington Cedar Rapids aid Northern | 
Railroad companies have gontracted to haatl ten thousand cars of | 


ice over their roads, 

THe Bombay Government has sanctioned a new line of railway 
from Broach to Neliej, at the mouth of the Nerbudda. he line 
will be thirty miles im length. 


OnE portion of the Gilbert Elevated Railway, between Worth- 


street and) Forty-second-street, New York City, three miles in | 


Jength, was opened for. traffic on Marvel Ist. 

THe * pickled sleepers” and rails purchased for the Ashantee 
expedition, but not required, remain stacked on the waste land 
hevond the canal in the 
excellent preservation, 

The Wagner Sleeping Car Conzpany has about 130 cars, Five 
fine new sleepers have recently been placed upon the line between 


Chicago, New York, and Boston, and others are being refitted at | 


the Michigan Central shops at Detroit. 

THE proprietors of the Grand Trunk Railway of Canada have 
received the first preference dividend for the first half-year at the 
rate of 3 per cent. per annum, which is substantial evidence of 
the improving fortunes of this company. 

THe Second Chamber of .the Grand Duchy of Baden has 
approved proposition of the German Government to insert in the 
Budg¢t a sum of 34,389,538 marks for the construction of new 
lines, and another amount of 47,902,838 marks for the enlarge- 
ment pf the existing system. 

Ox tthe Ist inst. a special meeting of the Leeds Town Council 
was helt to consider the application to Parliament of the Great 


Kastern, Bailey Company for powers. to extend their system to | 


Yorkshire,‘ tnd “it’ Was determiied that the corporate common 
seal shouldbe afhxed to a petition in favour of the bill. 

A) Concesston has been grante! to the Belgian Railways’ 
Company at Brussels for the construction and working, of the 
Vienna and Aspang line, to We Completed within four years from 
November PR, 1877. 
path, have power te appropriate the line after thirty years; or 
sooner imease it should-be-desivedd to prelony the line to Styria, 
but even then only after the expiration of five years. 


THE Semaphore states that the Bey of Tunis has signed the | 


decree which concedes the connection of the Tunisian Railway 
with the raihways ef Algeria. A tunnel just outside the station 
has been almost pierced, and next May it is expected that 
upwards of twenty miles of railway will be at the serviee of the 
‘Tunisian public." Tf the work continues at the same rate as 
hitherto, it is believed that in three vears it will he possible to go 
by ahil Tra This to Baie ia Constantine in Algeria. 

A sMALL branch minéral Fine to connect the Bridgewater 
Trustees’ Ashtonfield Collieries, Roscoe and Lords’ Stonehill 
Collieries, an@ 8, Scowcroft and Sens’ Kearsley Collieries, with 
the Lancashire and Yorkshire Railway, at a point near Stone- 
clough Junction, has just been campleted, and was opened for 
traffie on Friday last. “The new lite, which will be a creat con- 








venignce té the mineral traffic of |the above district, is a little | 
over a mile and €Wo fiirlongs in length, and has been in construe- | 


tion nearly four years. 
"Diikanveting which has recently taken place at Berlin of members 
of the direction of the St, Gothard Company, and of delegates from 


the Consortium which undertook the placing of the company’s | 


obligations, has been successful in smoothing over the difficulties 
in the way of the taking up of the fourth series. The Consortium 
has declaréd its readiness to take up the series in instalments, of 
which the Jast is to be placed not later than July 1, 1880, at the 
outside. 
all the parties interested, but there appears to be no likelihood of 
any difficulties arising. 

WE: fast week that the local authorities of Greenock had 
consé to allow the Vale of Clyde Tramways Company to run 
steam “caryon their Greenock and Gourock line, Since then, 
however, the Board of Trade has declined to sanction the proposal, 
the reason assigned being that the leading thoroughfare: of 
Gourock is too narrow for the purpose. Whatever may have been 
the cause of the veto of the Board, it has--says our correspondent 

disappointed many in this quarter, who were encouraged by 
the sugcess of Mr, Hughes’ cars on the Govan tramways to hope 
thatthe prejudice against the use of mechanical power for our 
tramway traffic had beet overcome. 

Tre following table, showing the charge per ton per mile upon 


freight bythe Boston and Albany Railway, is, says the Railay 
Am; aestriking illustration of the movement towards cheaper 
transportation diiring the past twelve years: 
=m Rate. Seon Rate. 
Years. Cents cgagya Cots. 
1965. «o 50, IsT2 202 
U0 is Is7 106 
1st ‘ 2-08 1874 1s2 
1sog od 5 i; ‘ SGE IS75 Lis 
isan 245 Iai e 1°28 
isto ie ae . Es 219 S77 1-2] 
isvl 20 


It will be seen that the tendency has been downwards every year 
without exception, and that the average rate last year was 
scarcely more than one-third the rate in 1865. What other busi- 
ness has shown 80 great a decline in prices? It should be remem- 
bered too that the Boston and Albany has not felt the effect of 
competition go severely as the trunk lines from New York west- 
nn and most western roads; and that still lower figures have 
heen reached-on some lines. Certainly it cannot be said with 
truth that shippers are suffering from excessive rates now-a-days. 


A ror a.of 141} milesof rail arenow open in Cape Colony for pub- 







lic traffic, consisting of 58 miles of the main line from Cape Town to 

Veljingtony 64 miles of the Ceres Road and Worcester Railway, 
6 miles 6f the Wymberg branch line, and 13} miles of loop line 
fre Urban Road to Mulders Valley. The total capital ex- 


penditure on the open railways. of 
December 31st, 1876, was £1,259,313. 

passengers were carried, irrespective of season-ticket holders, 
against 581,349 in 1875, the average fare being 1s. 7d. against 
Is. dd. in d875. A total of 97,206 tons of goods were carried, 
against. 89/521 tons in 1876, the average charge per ton being 
13u, Od! in 1875, against 12s. Y4d. in 1876, A total of 279,737 miles 
sverg run during the year, at a cost of 5s. 1d. per train mile, as 
compared with 5s. 7hd. in 1875 and Gs, 24d. in 1874. No fatal 
acdidents occurred to any passengers. 

disttict shows, that at the end of 1876 a total of 67 miles of rail- 
way were open severally between Port Elizabeth and Sand Flats, 
and between Zwaartodps Junction and Uitenhage. The working 
expenses of these lines averaged nearly 6s. 3)d. per train mile, 
but as yet, wing to the limited lengths open. for traffic, the rail- 
way has hitherto been unable to compete with the ox-wagon. A 
linelis also in process of construction between East London and 
King William’s ‘Town, a distance of 90 miles, at a cost up to the 
sresent time of £805,923. A total of from 1300 to 2500 men have 
Seek employed on this line, of whom from 800 to 1850 were 
natives, 102 artisans and 72 navvies having been imported from 


Enrope in 1876, making a total of 587 men of these classesengaged | broken tubes, and a mechanical apparatus by means of which | 
since thé commencement of the works. A’ total length of 56 
iniles is haw 
i { 
Ld 


ned for passenger traffic in this district. 


Royal Arsenal, Woolwich, and are in | 


The Austrian Government will, says Here- | 


Tlie scheme of the new agreement is to be submitted to , 
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NOTES AND MEMORANDA. 
Herr A. LAmMpK has had some undesirable experience with 
hardened or toughened glass, e had purchased several nests of 
beaker glasses and various flasks for laboratory use. Subsequently 
he read that vessels of hardened. glass were-yery apt to break 
without the expenditure of external force upon them. He there- 
upon put all the glasses aside, and used the flasks but on rare 
occasions for filtering purposes, however without in any way 
heating them, One of these flasks bad been in use some fourteen 
days, and was being used for catching «a filtering solution of 
phosphate of lime, when without any apparent cause the flask 
ade to pieces, the chemist receiving several pieces of eJlass in the 
ave, 


A BED of coal, of unknown extent, has been discovered at 
Chala Alta, near Oluzco, in the department of Liberted, Peru. 
The Government sent a scientific commission ‘to examine the 
deposit, and has received a highly favourable report. The Chala 
) Alta coal-field will, it is estimated, suffice to supply the require- 

ments of the whole of South America, and the quality and cheap- 
, ness of the coal will enable it to drive the tnglish coal from 
| these markets. The average consumption of coal on the coast of 
Peru is estimated at 200,000 tons per annum, which, at the rate 
of 22 soles per ton, gives a total of 4,400,000 soles at present paid 
to England for fuel, and which Peru hopes to save by utilising 
her newly-discovered sources of coal supply. 


In former years, the American Manufacturer observes, a large 
portion of the toys used in this country came from Europe. Now 
the trade is the other way, and the Old World is buying largely 
from America, not only peculiarly American inventions, but also 
toys which formerly were made abroad. The expdért trade in 
toys, which amounted last year to over 1,000,000 dols., began five 
or six years ago. An agent of a large exporting firm says a 
number of bankers sent some American-made toys to Cuba and 
South America, The trade then extended to London, and thence 
to Hamburg and Paris, and now nearly every foreign steamer 
carries large quantities. The toy industry is one of greater im- 
portance than might be imagined. 


| Raxara, a hardened resin of the so-called Bully-tree, found on 
the banks of the Amazon and Orinoco, is being used as a substi- 
tute for gutta-percha. Each of these trees yields from 4 to } kilo- 
grammes of Balata each year. his substance is so similar in 
appearance and properties to gutta-percha that it is often imported 
as such. It is tasteless, has the same smell as gutta-percha when 
warmed, has the same leather-like toughness, but is far more elastic. 
At 50 dey. C. it hecomes plastic, and melts at 150 dey. C.—hence 
at a higher temperature than gutta-percha. It is partly soluble 
in pure alcohol and ether, but completely soluble in warmed 
turpentine, and in benzol and carbon di-sulphide even when cold. 
It becomes strongly electrified when rubbed, and is a better 
isolator for heat and cold than gutta-percha, and wil] doubtless 
soon find an important application in electrolysis, The caustic 


alkalies and concentrated hydrochloric acid have no action upon | 


the balata, but warmed concentrated nitric and sulphuric acids 
have the same violent action upon it as upon gutta-percha. 


THE improvement of the air-pump, which consisted in dis- | 


vensing with the flask-like receptacle (with stop-cock) as employed 
vy Otto v. Guericke and Robert Boyle, and introducing the much 
more convenient plate, is generally attributed to Papin. This is 
shown by M. Gerland (Pogg. Anu., No. 12, 1878) to be a mistake. 
In Papin’s first paper, ‘‘ Nouvelles Expériences du Vuide,” &c., 


which appeared in Paris in 1674, and which in 1686 had become | 


rare (the only two copies of it now extant are in possession of the 
Royal Society, and in the British Museum library), he describes 
and gives a figure of the machine with which the experiments 
were made, and says :—*‘ Monsieur Hngens (sic) fit faire cette 
machine, ensuite celle de M. Boyle, et il apporta divers change- 
mens qu’on remarquera en Comparant leurs figures.” This 
machine (whose figure M. Gerland reproduces) is the first which 
| has a plate. Additional proof that As ay has the credit of the 
device is, says Nature, furnished by a letter of Huygens himself, 
and the date at which the improvement was introduced is shown 
to have heen 1661. 


In order to determine the ratio of the specific heats of air at 
constant pressure and constant volume—a value so important for 
the doctrine of heat--M. Kayser has, according to Nature, 
recently made fresh experiments on the velocity of sound in tubes. 
| He adopted Kundt’s method ; in tubes of different diameters, air 
waves were produced by means of a transversely vibrating rod, 
and the length of these was measured by the dust figures reiain- 
| ing on the tube. Five tubes of different width were used, and 
| three different steel rods. The results of the inquiry are these : 

(1) The velocity of sound in tubes depends on their diameter and 





on the pitch of the tones, and the retardation of the sound is | 


inversely proportional to the diameter of the tubes, and the 
square root of the number of vibrations. (2) The velocity of 
sound in unconfined space is accordingly at any rate greater than 
| in tubes ; these experiments show it to be greater than 331°646m. 

(3) The velocity of sound in free space can be calculated from 
| that in tubes when two tubes of different width are used; from 

these experiments the value obtained for it was 332*im. (4) From 
| this the ratio of the specific heat of air at constant volume and 
| constant pressure is inferred to be = 1°4106, 


| "THE first telegraph line of the Chinese E 
| been established between the arsenal of Tian Tvin and the house 
of the provincial governor. The constructor was Mr. Betts, the 
| director Of the School of Mines of Tian Tsin. 
is only some 10 kilometres in length, yet its construction marks 
| anew epoch in the administration of the Empire. The Great 


mpire has recently 


at, Foo Chow, have not succeeded in obtaining the permission of 


vainly trying for two years have it is stated, finally given up 
the idea, The line of Tian Tsin has, however, been constructed 
by order of the Chinese Government ; and the population offered 
not the least resistance wherever the telegraph poles were erected. 


line. 
Leclanché elements. Mr. Betts and some of his assistant pupils 
| have been invited to visit Formosa, in order to construct a line on 
| the west coast of this island, viz., between Kee Lung and Tay- 
wan-foo. It is also proposed to establish another line at Tian 


Paou-ting-foo. 


| A DEEP artesian well is being bored at Pesth, and has reached 
‘ already adepth of nearly 1000 metres. The work is undertaken 

by the Brothers Zsigmondy, partially at the expense of the city, 

which has granted £40,000 for the purpose, with the intention of 
| obtaining an unlimited supply of warm water for the municipal 
| establishments and public baths. A temperature of 161 deg. 
Fah. is shown by the water at present issuing from the well, and 
the work will be prosecuted until water of 178 deg. is obtained. 
About 175,000 gallons of warm water stream out daily, rising to 
a height of 35ft. This amount will not only supply all the wants 

of the city, but converts the surrounding region into a tropical 
| arden. Since last June the boring had penetrated through 

200ft. of dolomite. The preceding strata have supplied a number 
of interesting facts to the geologist, which have been recorded 
from time to time in the Hungarian Academy of Sciences. 
Among some of the ingenious engineering devices invented 
during the course of the borings are especially noteworthy the 
arrangements for driving in nails at the enormous depth men- 
tioned above, for pulling them out, for cutting off and pulling up 





| the water rising from the well is used as a motive power for 
‘ driving the drills. 


Although the line | 


Northern Telegraph Company, in spite of repeated efforts made | 


connecting this port with Amoy by a telegraph cable, and after | 


A cable was required for the Pi-ho river, which intersects the | 
The apparatus used are Morse’s die-writers worked by | 


Tsin, c 7 bis ait masithe ht insti | 
| T'sin, connecting that city with the capital of the province 
the western system to | “ . y <a 


During the year 620,518 | 


Lok 


MISCELLANEA, 

Durie 1877 the trafic of the Birmingham. Cahal Navigation 
Company amounted to 7,986,000 tons, an increase over the 
previous year of 197,000 tons. Tron and irenstone showed an 
increase of 44,000 tons. 

Direct communication, itis reported, between Weymouth and 
France by steamer is about to be established. ‘This isa repetition 
of what some years ago proved a failure, but the conditions are 
now more favourable to success. 

As five men/were being wound up the shaft of a colliery near 
Neath, Glamorgan, on the 26th ult., the engineman lost control 
of the engine, and the cage was dashed against the beams above 
the shaft. ‘'wo of the men were thrown down the. shaft and 
killed. ‘Surely it is time that the adoption of some of the many 
inventions for preventing this class of accident should be made 
compulsory. 

SEVERAL torpedo boats of private wanufacture made trial trips 
on the Thames during the week ending February, and attained 
the extraordinary speed of 27 knots an hour, which is about the 
speed which is now attained by the fish torpedoes at the Royal 
Arsenal, This speed, which means range and precision as well 
as a saving of time, is three knots faster than that of any other 
torpedo yet produced. 

On Saturday morning, the 17th ult., the Nelson was taken 
outside the Plymouth breakwater for the contractors’—Messrs. 
Elder—trial of her machinery. The engines made eighty revo- 
lutions per minute, and the steam pressure was 58lb. The 
indicated horse-power was 6200, and the unusual high vacaun of 
28in. was maintained during the. trial, The run lasted five hours 
continuously, and the speed of 15 knots was attained. 








THE Middlesbrough and Stockton tramways were offered for 
| sale by auction at the Mart in the City of London, on Thursday, 
| February 28th, by Mr. Palmer, of the firm of Messrs. Fare- 
| brother, Lye, and Palmer, the auctioneers appointed by the 
| judge of the county-court of Durham, when on opening the 
! sealed packet containing the reserve paper it was found that the 
| biddings had not reached the price fixed by the court, and conse- 
| quently the property was bought in. 


| Con. Cox, R.E., on behalf of the Local Governmenf Board, 
| has, after holding an official enquiry, intimated his approval of the 
| new scheme of the Town Council of Walsall for dealing with the 
| town sewage, which, prior to the passing of the Rivers’ Pollution 
Act, was turned into the Tame. The new scheme means the 
construction, at an estimated annual charge of £5000, of additionai 
sewers and filtration works in the Tame valley, the effluent water 
being discharged into the river. 


THE new clock and chimes which have now been completed 
and fixed in the tower of the Wrexham parish church were finally 
started at four p.m. on Saturday, the whole work haying been 
carried out by the well-known firm of horologists and bell 
founders, Messrs. Gillett and Bland, of Croydon. The clock is 
| fixed in the chamber of the tower just below the bells, and strikes 
!the hour upon the tenor bell, which weighs 25-cwt., with a 
hammer of 62 Ib. in weight. The chimes are those of St. Mary 
of Cambridge, and they chime every quarter of an hour on the 
second, third, fourth, and seventh bells of the peal. 


OPERATIONS have commenced on the east side of the long-exca- 
vated ground, forming the Fairfield Dock, owned by, and close 
to the extensive shipbuilding and engineering works of Messrs. 
| John Elder and Co., by driving piles for the formation of «a wharf 
or quay. When this is finished lines of rails will be laid from 
| the works over its whole extent, and all vessels launched by ‘the 
| firm will be taken alongside to be engined and fitted out. -The 
| capacious basin, about 700ft. in length by 200ft. in breadth, has 
| lately been dredged to the same depth as the river. A swing 
| bridge will be erected at its entrance, so that the thoroughfare 
| along the bank of the river will be in no way impeded. 





THEY do not look carefully after the means of intercommunica- 
; tion in Ireland. The Royal Canal is a very important water 
| highway, stretching acrossthe Sister Isle. The followingadvertise- 
ment by a large firm of carrying agents, which we cut from a 
Dublin paper, will show how it ix looked to. ‘‘ Messrs. Fish- 
| bourne and Co. regret to inform the public that they-are com- 
| pelled to cease running their steam launches to Ballymahon, 
Carrick-on-Shannon, &c., in consequence of the state which the 
i canal has been allowed to get intoe-—choked with weeds and mud ; 
| the propeller of their launch actually broken by railway sleepers 
| lying in the mud ; and all their efforts to hasten the action of the 
| Irish Government, who have a control over the inland navigation, 
having proved unavailing, the matter must rest until the opening 
of Parliament. As soon as the obstructions to the traffic on the 
canal _are removed their launches will commence running 
again. 


Ar the recent ordinary general meeting of the shareholders in 
the Great Eastern Steamship Company, the directors, report 
stated that the repairs and renewals of the ship were nearly 
finished. The works of the Milford Docks Company are still in 
progress, and the ship is about to be removed, and will be placed 
upon the site of the graving dock being prepared to suit, the 
special requirements of the ship. A suggestion has been made to 
compound the engines, and the directors have consulted with 
| several marine engineers, who had prepared drawings and esti- 
mates of the cost of doing this, and they stated that it could not 
be done under £67,000, The chairman said he did not know 
whether the shareholders were prepared to raise £67,000 for the 
purpose of carrying out this work. He believed the money would 
be well spent, and if the shareholders would subscribe their pro- 
portion he should be prepared with his. The amount required 
would be about £70,000, which would be abont 70 per cent, of the 
investment in the ship. It was suggested and agreed that a 
circular should be sent round asking each shareholder what pro- 
portion of the money he would subseribe, and if the answers are 
favourable they can then decide wpon what shall be done. 
£70,000 seems an enormous price for this alteration, especially in 
| view of the fact that the directors say that ‘‘all they want is 
something for the monster ship to do.” 





THE fees payable to the Canadian Patent-oftice are, in gold or 
its equivalent :—For a five years’ patent, 20dols.; for a ten 
years’ patent, 40 dols.; for a fifteen years’ patent, 60dols. . The 
other fees in connection with patents are :—On petition for exten- 
| sion from 5 to 10 years, 20dols.; on petition for extension from 
10 to 15 years, 20 dols.; on petition for extension from 5 to 15 
years, 40dols.; on lodging a caveat, 5dols.; on asking to 
register a judgment pro tanto, 4dols.; on asking to register an 
assignment, 2 dols.; on asking to attach a disclaimer to a patent, 
2dols.; on asking for a copy of patent with specification, 4 dols.; 
on petition to re-issue a patent after surrender, and petition to 
extend a former patent to the Dominion, for every unexpired 
year of the duration of sub-patent, the fee shall be at the rate 
of 4dols. Patents in Canada issue for five, ten or fifteen years, 
at the option of the inventor, or his representatives. But as the 
patentee has the statutory right, of which he cannot be deprived 
by the action of the department, of first taking it out for the 
shortest of these terms and then extending it, the almost invari- 
able custom is to make the original application for five years’ 
protection only. This period is, according to the Canadian 
Patent Gazette, amply sufficient. to establish the fact whether 
the invention is likely to be profitable or otherwise. If 
successiul the patent may then—or at any interim period-—be 
further extended for another five or ten years, still at the option 
of the owner. If not, the latter of course allows it to drop, 
after having been enabled to make an exhaustive test.of its merits 
at 2 comparatively small outlay. By this course, too, he wholly 
saves the larger sum’ for fees which would otherwise have been 
fruitlessly expended. 
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CEYLON GOVERNMENT RAILWAYS—MATALE EXTENSION-—-TYPE DRAWINGS 


(For description sce page 169.) 
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ASQUITH’S RADIAL DRILLING MACHINE. 
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THE arrangement of radial drill which we illustrate here- 
with has been designed by Mr. W. Asquith, Highwell-road 
Works, Halifax, principally with the object of overcoming the | 
difficulty and loss of time involved in setting the radial arm | 
so that the drill point is exactly over the centre of the hole | 
it is desired to dnl. In ordinary machines this is effected by | 
pushing the arm over by hand, or in some arrangements it 
can be moved over by a worm and wheel fixed for that pur- 
pose. To do this, however, the operator has to leave his work, 
and the setting of the drill is a matter of guess work and loss 
of time. In order to obviate this, Mr. Asquith places the 
gear for moving the slide on the arm, and that for moving 
the arm itself in such a position that it is under the contro’ 
of the operator while he stands at his work, and with his | 
eye on the drill and the work. By means of the hand wheel | 
and the worm on the upper end of its spindle motion is 
communicated to the worm wheel on the horizontal shaft | 
above the radial arm, which carries a bevel pinion gearing | 
into a bevel wheel fixed on the upper trunnion of the | 
radial arm, By turning this hand wheel the radial arm can } 
thus be set to any position with exactness. This not only | 
saves time at the drilling hine, but ises by | 
the greater accuracy of work drilled with holes that have | 
not ‘‘run.” By means of the cross handle and the worm on the 
same spindle gearing into a wheel, which is in its turn on the 
same spindle as a pinion working in the rack shown, the slide is 
moved to or from the trunnions. The arm is raised by power, 
and is in the machine illustrated 6ft. in length. The drill 
spindle is adjustable, so that it may be always maintained 
normal to the base plate, while all the parts and bearings are 
designed with a view to readjustment, to allow for wear. 











WOOD'S SELF-BINDING REAPER. 


Mr. Water Aszor Woop, of London, and Hoosick Falls, 
New York State, has completed a self-binding reaper 
lapted, he iders, for the heavy crops of Great Britain, and 
the countries of Europe, where long straw is grown. is 
machine did not arrive in time for exhibition at the t | 
Christmas show in the Agricultural Hall, in Bessisher last, 
but it may now be seen in Mr. Wood’s London Depot, | 
Worship-street, E.C. It will be remembered that Mr. Wood | 
competed with one of his self-binding machines at Aigburth, 
near Liverpool, under the auspices of the Royal Agricultural 
Society of England, last year, a report of which we gave on 
August 24th. The machine then used was suitable for the 
ordinary American crops, and for the shorter crops of this 
country. It was, however, found to be too small in its pro- 
rtions to cut the average and heavier crops of cereals in 

ireat Britain. 

The proportions of this new machine are as follows :—The 
width of the platform is 5ft., and the depth the same, which 
allows of pak. room for any length of corn to be carried over 
to the trough in which the self-binder works. 

k& The mechanical arrangements of this machine are simple 
and efficient, and simplicity of construction, when a machine 
has to be taken to the materials to be worked upon, 
is, we need hardly say, of the first importance. In the new 
arrangement, the driverand i hine sits exactly 








ger of this m 
in the centre, over the webbing by which the grain is carried 
up and over to the binder. Thus he sits in an exact line with 
the outside of the grain to be cut, while the surface of the 
land is close wanes bie eye. The advan of this position 
will be readily understood, as he has ect command over 
his horses, and can at the same time adapt the working of the 
machine to the surface of the land when it is irregular, and to 
the thickness, thinness, and length of the crop. 

The action pf the machine is regulated by five levers, all of 
Which are within easy reach and under the ready control of 
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the driver. The lever A is for setting the reel or gatherer to 
the length of the’crop, and this can be e to sweep over 
the cutter-bar within lit. or2ft., orat any intermediate distance, 
according as the grain may be long, short, or of medium 
height. The lever B is for regulating the height of the cutter- 
bar, which can also be elevated lft. above the height at which 
it has been set to cut the general crop. Thus, should a large 
ant-hill or other hillock present itself, or a water furrow or 
other gutter or dip have to be crossed—whereby the wheels 
would drop and the fingers and knives dig into the surface 
without this provision—the danger may be entirely overcome 
by the foresight of the driver. This machine too is so evenly 
balanced, that by the man leaning over backwards the cutter- 
bar is raised; or from any other position a very small 


the binder is drawn backwards towards the rear right- 
hand corner of the machine, and the binding would 
therefore take place in a line with the fourth slot 
from the far side. We may remark that our illus- 
tration represents the platform and binder in a posi- 
tion for tying the shortest grain—that is, placed in as 
forward a position as pessible—so that the reel carrying 
the wire and the gearing of the binding apparatus might 
be seen. The lever D is for throwing the whole machine 
in and out of gear. This is done in a very simple 
manner. It will be observed that a rod ruus down dia- 
gonally from the lever to the bottom of the frame. This is 
of din. roundiron, at the bottom of which is a small excentric 
attached to another rod that runs horizontally to the clutch. 





force is enough to elevate or depress the cutter-bar. The 
lever C is of equal importance. This is for the purpose of 
shifting the position of the binder according as the straw is 
long or short. It will be easily comprehended that the butt 
ends of the straw fall in about the same position on the first 
or horizontal platform, be the crop long or short. If, there- 
fore, the platform was a fixture, a long crop would be tied in 
the correct position about one-third of its length from the 
butt end of a sheaf; but a short crop would be tied above one- 
third the length of the sheaf from the heads of the crop, which 
would obviously be the way to make a very awkward sheaf to 
deal with either by the hand or the fork. To overcome this 
difficulty, the binder is so hung that it can be shifted fully 
18in, It will be observed that in front of the binder, at the 
top of the trough over which the cut corn is carried, there are 
eight slots in the webbing that carries the corn over for the 
spikes to through. e butts of the corn come over in a 
line of the slot furthest from the eye; and as the binder is 
shown, the sheaf would be tied in a line with the third 
slot; but if the straw be long, then the frame carrying 





By turning the rod running obliquely, the excentric is made 
to pass its centre, whereby it becomes self-locked both for hold- 
ing the machine in or out of gear. No catches are therefore 
required ; all that must be done is to pull or push the 
lever a little more than half round, and the machine is self- 
locked in or out of gear as necessary. The remaining lever 
could not be shown in our illustration, but near the lew E 
will be seen the connecting rods to which it is attached, and 
upon which it acts. This lever is near the foot of the driver, and 
by depressing it he can throw the binder out of gear, so that 
when the cropis thin, ora thin patch is met with, the grain 
may be carried till a sheaf of ordinary size has been gathered. 
It will be observed that the downward connecting rod is 
attached to the end of a high wooden bar, which bears at its 
centre on a rest at the bottom of the frame. A cross bar 
running from the other end acts on the lever that may be seen 
projecting across the wire reel. By this means the slightest 
pressure of the foot lifts the binding apparatus out of gear, 
and binding accordingly ceases as required, and till a full and 
thick crop is again being out, when the sheaves are 








164 





THE ENGINEER 





_ Maren 8,:\b878/ 








again made of the correct size, without any interference by 
the driver. 

The binding apparatus was described in January, 1877. 
We may now advisedly, however, recall the fact that the wire 
is held at any tension required, from a 10]b. to a 20 1b. pull, so 
that all the sheaves may be bound of the same tightness, be they 
of large or small size. i fact a bunch of twenty ears may be 
as readily tied as a bundle Lt. or 2ft. in diameter. As to the 
use of wire as a binding material, we do not care to express a 
decided opinion of our own till we have seen the binding by 
other materials, which we are promised at Bristol next August, 
But we may say that Mr. Walter Abbot Wood is looked on by 
many persons as a trustworthy authority on this subject, for 
we are assured that he has spent upwards or £20,000 in ex- 
periments for the purpose of perfecting a self-binding reaper. 
He says he has tried every kind of material that could be 
invented—string, twine, cord, straw-bands, and a_ kind of 
crocheting, by which loops are made and interlocked or inter- 
stitched one into the other. But, he says, everything failed but 
wire. Out of the straw-band all the grain was shelled, and 
the stitching process had to be done at the rate of ten or twelve 
strokes to one revolution of the gatherer and compresser, 
this was utterly impracticable in the field, although the work 
was very pretty when the apparatus was turned slowly by 
hand. Hence Mr. Wood has come back to wire, and has 
provided a pair of combined cutting and gripping shears, by 
using which with care, there is little danger of the wire bands 
passing throngh the thrashing machine. 


NOTES ON THE TELEPHONE? 
By R. M. Frrevson, Ph. D., FLR.S.E. 


THE articulate telephone is already an old story, though it has 
not been yet six months on this side of the Atlantic. So perfect 
is our network of intelligence, so complete our means of popular 
instruction, that few educated men are without some knowledge 
of the instrument, and many know all that is known about it. 
I have, therefore, to introduce no novelty to the Society, So re- 
markable an invention still possesses, however, enough of interest 
to engross an evening. Its construction is so simple, and its 
performance so marvellous, that the interest in it will not soon 
die down. The telephone marks an era in invention, and the 
name of its inventor will ever remain familiar in the history of 
science. Two discoveries of cardinal importance have hailed 
from America at about the interval of a century, both equally 
unexpected, equally bold. The first was that of the lightning 
conductor by Benjamin Franklin, and the other that of the 
telephone by Professor Graham Bell, both men in the first 
instance professionally non-scientific—the former being a printer, 
and the latter a professor of English literature. One would 
almost fancy, if they had been specially scientific, educated 
caution would have warned them off from such apparently 
unlikely and hopeless problems. ‘‘To rob the heaven of its 
lightning,” as it has been put, “‘and to make the feeble voice of 
man speak to the uttermost ends of the earth,” as it no doubt 
yet will do, seemed beforehand mere visionary projects. The 
telephone adds another to the inventions .of non-technical men, 
ef which history records so many and so striking instances. 
While we do not grudge America the credit of the telephone, we 
recognise with pride that the inventor is a native of this city, 
and that his respected father was an active member of this 
Society. 

An interesting discussion took place recently in one of our 
newspapers as to the difference of the yenius of the German and 
English languages, in so much thatthe German language named 
the instrument Fernsprecher or Farspeaker, with native vocables, 
whereas such was the poverty or pedantry of the English 
language that we had to borrow from the Greek and call it tele- 
phone. Itso happens, however, that the man that coined the 
word and invented the first telephone was Reis, a German school- 
master, near Frankfort-on-the-Maine. I exhibited his instrument 
before this Society fourteen years ago, and the attention I paid 
to it then has been of service to me in deciphering what I imagine 
to be the true theory of the present So ee I could not lay 
my hands on a Reis telephone, but I have extemporised 
one which is the same in principle. Reis used as a sending 
instrument a stretched diaphragm of skin, at the centre of which 
was a small plate of platinum. On the plate rested the leg 

platinum shod—of a metal triangle, and the other two legs 
effected the poise and the galvanic connection of the arrangements. 
As the disc was agitated by the voice, the central leg of the 
triangle kept hopping on the plate, breaking circuit at each 
vibration. Ihe receiving instrument was a knitting needle in a 
coil of wire placed in a sounding box. At each break it gave a 
magnetic tick, and these being emitted in the musical order given, 
reproduced the wnusical sounds. The sending instrument I have 
here is shown in Fig. 1. A copper wire, in passing through the 

skin, is fixed to it by seal- 

' ing wax, and ends below 

in a fine platinum wire, 
or watch hair - spring 
turned up at the end, 
which rubs on a plate of 
platinum, P. The receiv- 
ing Fema is also in 
effect Reis’s arrangement, 
but will be afterwards 
described. It is the two 
bobbin magnet shown in 
Fig. 3, with a tin box, 
B, three 3in. diameter, 
and under jin. deep, 
lying on its poles, e 
message can be heard from the poles alone. The box only 
strengthens it. To show you the advance in telephony, I repro- 
duce the Reis sounds. One note by itself would scarcely be 
considered musical. It sounds rather like a harsh scratch when 
sounded by itself, and it only becomes musical. by contrast with 
the sounds which follow. This harshness, which ‘is exactly that 
produced also by the hopper, isdue, among other causes, to this, 
‘that neither the hopping leg nor rubbing wire makes only one 
connection at each break. ‘This is beautifully shown by the Bell 
telephone. When put in the circuit of a very weak galvanic 
pair, and held up to the ear, it indicates a couple or a series of 
ticks, when I put one fine wire of the circuit on another, to close 
the cireuit, although I take the utmost care to make, as I fancy, 
only one contact. The rubbing of the small hair-like wire on the 
plate of the present device effects also a make-and-break contact 
on the inequalities of the plate at each vibration of thediaphragm, 
accompanied with a sputter of irregular, and, so to speak, unin- 
tentional contacts and breaks, which, as in the case of the 
hopper, mar the purity of the sound, There is one peculiarity 
of this rubbing arrangement. At times the rasping sound ceases, 
and a clear mellow musical note is produced ; and just as you are 
going to catch the articulate sounds, the rasping returns, or the 
wire gets out of gear, and its action ceases. Such lucid intervals 
give us room to hope that not many months will elapse before 
the galvanic battery is yoked to the telephone. It will then 
rise from a whisper to a voice, and hold its own in telegraphic 
lines with other telegraphic instruments. Ido not think I am 
fanciful when I say that I have heard articulate sounds at such 
times. If such actually were the case, it could only have arisen 
from sudden changes in the resistance of the circuit introduced 
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by the rubber. If this yoking should ever prove successful, it 
will be as applicable to the Reis telephone as to Bell's, and the 
old knitting-pin »vill be able to. tell am articulate tale in accents 
magnetic, though perhaps not so loud ‘or distinct as its more 
perfect rival. 

The Reis telephone only created temporary interest. 
practical busy world pays little attention to such scientific toys. 


Some sixteen years roll over, and this rasping telegraph all at. 


once developes into a plain-speaking practical instrument. 4a 
Reis been able te make a proper sending instermment, tek 4 
telegraphy would have been now a thing of the, past. \To Bel 
is due the merit--and no small merit it it--of showing that the 
receiving instrument, if properly made, can alsp be «a sending 
instrument. | know that such is not the professor's view Of bis 
invention, but | trust, before the evening. is over, to show that 
such is really his merit. Hix point of departure was djuite 
different frei this, and, in his own light, quite original, and, so 
far as he is concerned, his invention is quite as much his own as 
he claims it to be. ‘The difference between the two telephones 
is very much that between a man who can only whistle and one 
who is in possession of all the refinements of speech and singing; 
but the whistler has only to know his powers to come into full 
possession of them. T shall now proceed to describe the Bell 
instrument, and to give, so far as 1 understand it, the inventor’s 
theory of it. This last can be best done with the aid of the 
reflecting galvanometer, an instrument which any one would 
naturally call in to his aid. I used it as early as October last in 
elucidating the telephone in the course of my usual work, Fig, 2 
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is the diagram usually given in explanation. The sending and 
receiving instruments are fac similes of each other, and are con- 
nected by two wires, or by one wire and an earth return, as in 
ordinary telegraphic circuits. DD are two discs of very fine 
iron plate, about the size of a crown-piece, placed nearly but not 
quite in contact with the end of a soft iron pin attached to the 
vole of the bar-magnets W, about 6in. long and sin. in diameter. 
Bobbins and coils, C, of fine wire are put on the pins. The dise 
is nailed to or nipped by the wooden frame of the mouthpiece, 
or, according to use, the ear-piece of the instrument. When any 
one speaks in the mouthpiece of the sending instrument, vibra- 
tions are produced by the voice.in the dise, which accordingly 
causes the dise to go backwards and forwards in front of the pin, 
which is virtually the pole of the magnet. ‘This motion of the 
disc, by the well-known laws-of magneto-electricity,. induces 
electric currents in the coil of ~wire corresponding in strength 
with the extent of oscillation. ese ure xent to the receiving 
instrument, and, moving in its coil, increase or diminish the 
strength of its pole. The iron disc in front of it is alternately 
additionally attracted and let go as the currents are transmitted, 
and thrown into vibrations, which are precisely similar to those 
of the sending disc, and tell the same tale to the ear of the 
listener as the voice of the speaker. I have here a magnet with 
a coil at its end now connected with the galvanometer. You see 
as L move this piece of iron in front of its poles backwards and 
forwards how beautifully the spot of light reflected by the magnet 
mirror travels in perfect correspondence. We having only to 
fancy that instead of having a moving mirror we have a moving 
disc, and the theory of the instrument is complete. There is 
the most perfect correspondence between the sending and receiving 
instruments, and no Nistinction of poles as in a battery. The 
more perfectly they receive, the more perfectly they send a 
message. ‘This explanation is beautiful and simple, and one 
would wish it true; it must always remain the popular one. 
Unfortunately, however, when narrowly examined, it is found 
to be a mere hypothesis, and to have as yet no experimental 
confirmation. 

efore proceeding to give reasons for this, | may mention some 
of the characteristics of the instrument. One's first attempts 
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at telephone making begin with hearing a voice at the receiving | 


end with confused articulate sounds, conveying no definite word 
or meaning. Though the instruments are not up to the conversa- 
tion point, songs can be well heard. The song stage is the lowest 
in the scale of telephone performance. As success becomes more 
marked in the construction, the voice is heard to speak, but 
apparently far off. When something like perfection comes, the 
yoice sounds only a few feet off, and you would be inclined to 
look over your shoulder to see the speaker. External noise, 
however, very much modifies this, and what with silence and 
individed attention would seem loud, becomes vague and con- 
using. Favourable position tells immensely in one’s appreciation 
of the sound transmitted. In the present state of the instru- 
ment, silence is needed to insure hearing. I have, however, been 
able in some instances to hold a conversation amidst the noise of 
a class-room, and some instruments receive a song that is audible 
to one or two standing with their heads a few feet off. But 
generally there must be silence, and the instrument miust be held 
close to the ear. ‘Io prevent the confusion that not unfrequently 
ensues when both speak or hear at the same time, there are 
two instrmments used at each end; and when one gets a long 
message, he puts both up to his ears, and then the message is 
given with great certainty. Some disappointment is felt that 
the telephone can only speak to one listener. This is unre&son- 
able, for if one recollects how little of the whole energy of the 
voice of the speaker is given to. the dise—it ix, as it were, only 
one of his listeners—and then the message has te pass th a 
circuit of wire every yard of which absorbs, though te a very 
small extent, this energy, it is surprising that even so much of it 
comes to the listener. Meientifically. what strikes one as remark- 
able about the telephone is its extreme delicacy. A telephone 
ut in a galvanic circuit can indicate very clearly the makes and 
reaks of contact. I have here a tiny galvanic cell, consisting 
of two finestiron and copper wires, ‘007in. in diameter, immersed 
fin. apart for about aninch in distilled water, and when I rub 
oosely one terminal wire of the circuit against the other, so as to 
make and break contact, the friction of the wires, inaudible to 
one standing near, is clearly rendered by the telephone, and that 
in a circuit of 709 ohms. This signifies that this inappreciable 
galvanic pair can telegraph audibly through fifty miles of ordi- 
nary telegraphic wire. Tihow you the effect of this pair on the 
galvanometer ; it scarcely moves the spot of light. Such excessivs 
delicacy almost baffles conception, but your astonishment will be 
moderated when I tell you that the amount of force necessary to 
make a telephonic dise sound is next to nothing. If you press 
the dise of a telephone to your ear, you can hear, though faintly, 
the grating of the end of the finest human hair made to rub 
against it, so exquisite is the sounding power of iron and the 
sensibility of the ear. No wonder, then, that the induction of 
neighbouring wires in a telegraphic circuit, caused by the faint 
electric echoes of ceasing currents, is not only sufficient to affect 
the telephone, but quite to over-master it. Another remarkable 
point is the small amount of magnetic power uisite for 
working the instrument. Professor Bell found that the residual 
magnetism of a soft iron electro-magnet was quite sufficient. In 
the form of the instrument which I have made with a horse-shoe 
magnet, With pole pins at right angles'to the plane, I can attach 
and detach an armature of soft iron. One would fancy that the 
attachment of the armature would divert the magnetism from 
the pins, but its removal or attachment does not produce the 


| deaf to the whole proceeding. 


faintest quiver or variation in the sound sent or received. The 
fund of magnetic power of av ordinary shilling magnet ix thus 
immensely, inexcess of the requirements of the instrument. 
Patent inventions, though protected in the money-making and 
ical world from imitation, are not exempt from scientific 
criticism, and it is in this spirit alone that I proceed to indicate 
some observations I have made as to the rationale and form of the 
telephone. Such of them as are dependent on the ear as a mea- 
The ear, as a judge of 
Corporal and external factors 
L have sometimes begun with a sound, 








Joti ness, is somewhat capricious, 
enter inte its indications. 


| Apparently far off, and by a little training of the ear found it te 


bee@ue wonderfully strong; and again, T have begun with what 
sounded very loud, and yet, though everything was as before, | 
could not afterwards hear itso well. | have tried to make experi- 
ments as nearly at the same time as possible, and if my results 
are wrong, it is not for want of care. 1 would make one other 
remark about them, and that is, that they are by ne means com- 
plete. Any forms of apparatus I suggest are almost haphazard, 
and are by no means the best possible. The principle, not the 
actual form of them, is all I can speak of. I would, in the first 
lace, take exception to the vibration theory of Bell, viz., that it 
is the vibrations of the dise to and from the pole of the magnet, 
in excursions proportionate to the intensity, pitch, and quality, 
of the vocal sounds, that electrically affects the instrument ; and 
in so doing I only express the dissatisfaction with it of almost 
every one who deals with the telephone. The mere vibrations of 
the iron dise ave insufficient to account for its action, I admit 
there is vibration both at sending and receiving instruments, and 
that is indieated by hoth-when the plate falls foul of the _ 
The sound isn-rattle. exactly like a vibratory motion interfered 
with. I hava even” rik or fancied I observed, that when 
the fundamental note of the plate was sounded, the succeeding 
note was blurred by its liongation. It must, moreover, be 
tted that a metal or elastic disc of any kind can reproduce, 

by its vibrations, all the tones of the human voice. This is 
abundantly proved by the mechanical telephones that are at 
present so popular.“ ‘These, however, as regards size and thick- 
ness, do their work precisely as we should expect vibrators 
membranes to do, and are no exception to the ordinary laws of 
acoustics, But in the Bell telephone you have no such simple 
rule, The size of the disc does not increase its power, and its 
thickness does not smother the sounds. Beyond a certain size the 
dise falls off in its work instead of improving, and a message can 
be received, though with some difficulty, through a disc lin. thick. 
The success of the construction seems to lie in smallness—in con- 
fining the action to as thin and.as small a disc as is consistent 
with the action of the, mouth dnd ear, It is an acoustic instru 
ment, sui generis, and its rash to point to molecular 
as well as vibratory, action. » The Wing experiment seems to 
utmost extent of a dise 


me to imply this. First, to ee he 
vibration, T connect a telephone the calvanometer, and then 
tap on the disc ; the defléetion of the spot of light so made must 
be indefinitely greater tham-any one made by sound. [ put my 
finger down and keep itthere, for if I let it up suddenly again, 
the motion and counter-motion, producing opposite currents, 
would eliminate each othér. T now lift the finger, and you see 
that in each case the displacement of the spot of light is hardly 
fin. Tnow take this two-pole magnet (Fig. 3), and bring quite 
close to it a heavy piece of iron, 
one vibration of which sends the 
<< light off the scale, and when ! 


<> = cause it to vibrate quickly with 

M ig al my hand, you see the sort of fixed 
i“ quiver of the light. ‘The currents 

Pal ©) here venerated are indefinitely 

'y P RV stronyer than those of a telephone 
“Tt ean be, and yet if they are dis- 


patched through a telephone their 
presence is utterly ignored,, To 
make the case still stronger, | 
take a 28 1b, iron weight, which is a dise of tolerable dimensions, 
and as I cannot well shake such a disc, in presence of the magnet, 
I shall shake the magnet in presence of it. Here again the 
agitation of the spot of light is as before, and the telephone i- 
1 shall now vary the experiment. 
I shall press the magnet close to the weight, and tap very faintly 
with the handle of a screw driver on the other side of the weight, 
and the telephone does not miss a single tap. There is some- 
thing remarkable in the extreme sensitiveness of the telephane to 
sounds in the dise and core as compared with its, indifference to 
strong undulatory currents. .Even when the magnet. is placed on 
an armature of polished iron much heavier than: itself and pulled 
away without noise, the telephone is still silent, The tug felt in 
drawing away the two from éach other might make one think 


that if any ordinary magneto-electric undulation would affect the 


telephone, it should be one thns venerated. How different is the 
action of the infinitesimal galvanic pair already referred to, 


| Kach individual break makes a distinct tick, though the strength 





of the current it transmits is immeasurably weaker than that 
induced by drawing away the armature, and the series of breaks 
or partial breaks is distinctly heard when the connecting wires 
run loosely on each other. , ‘This surely gnust arise from the fact 
that the telephone records an electric break or momentary 
current but not an undulation, One could scarcely fancy any- 
thing nearer a break than the fall of current strength after the 
first parting of the armature from its magnet. Still, the shading 
away of the current corresponding to the after withdrawel of the 
iron from the poles prevents anything like a decided break, But 
it may be said thatin vibrating bodies no individual vibration is 
heard. It:is only the vibrations in)series in a note, or noise that 
are audible. But how does it happen that the single break in the 
circuit of almost the weakest pair that can be made is teléphoned 
to perfection, if the principle advanced be not’ true? It may 
seem extreme to distinguish thus between a break and an undula- 
tion, but I shall cite two other examples. I have a magneto- 
electric machine that is electrically equivalent to a battery of six 
or seven Bunsen, elements, The armature reyolves about, forty 
times in a second, and giyes off in the same time eighty currents, 
each of which is an electric undulation of considerable depth from 
a high maximum to a low minimum. hen T put the telephone 
in circuit and work the machine, those undulations are rendered 
by a dull whir mingled with the sound produced in the iron by 
its rapid rotation. When the motion of the armature is slow, 
nothing but the latter noise is heard, and the eleétric undulations 
do not crop up at all. But if 1 substitute for this powerful 
instrument a medical magnetic machine, the wave of which. is, 
even in highly resisting circuits, of much less strength, hut, whose 
undulations are cut short near their maximum, each electric 
throb thus imparted sounds like the tap of a hammer, and when 
the machine is driven fast, the series of such hecomes ‘almost 
insupportable. It is manifest, therefore, that in the telephone au 
undulation spoiled is an undulation gained, and’ that if any 
undulation can have an effect on it, it is not’ because it is an 
undulation, but because it approximates to amomentary current. 
The second illustration is this :—I take the finest platinum or 
German silver wire, and attach one end:to the terminal wire of a 
galyanic pair. I take the other terminal and run it up and down 
rapidly on the fine wire without breaking contact, s0,as,to lessen 
or increase the circuit resistance by, in an unbroken way, shutting 
out or including the resistance of these. highly non-conducting 





* On the evening ‘when these notes were read a Fellow of the Socicty 
stiggested to me as a test of vibration to attach mechanical telephones to 
Bell dises.... This was done with paper discs lin; in,diameter stretched on 
tin tubes, and with sewing threads lft, long glued to the Bell discs. 


When the threads were ‘held taut, a conversation could be managed 
fairly through this compound ‘inechanical Bell system. This, howe 7 
is beside the question discussed here, for these ridiscs iy WwW 


told the magnetic ticks in the iron of the ¢ore of the magnet aiterwirds 
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wires—the action is not marked by the telephone. If I attach 
the ends of the fine wire, one to each terminal, and place one 
terminal on any portion of the fine wire, or take it off,. thus 
shunting off or on the resistance of the intermediate wire at once, 
the telephone now answers to the electric pulses thus made. It 
would thus seem that the telephone answers to an electric pulse 
or break, but is incapable of rendering the fine outline of an 
undulation, and that each electric ptilse'is recorded in the instru- 
ment as well as the series of them. In continuation of this 
argument, [ would mention an investigation T made with reference 
to the form of the telephone. It struck me that as in all magnetic 
actions Where the two poles play together, any effect in moving 
armatures is much enhanced as compared with the action only of 
one pole, the same would be found in the telephone. All tele- 


phones hitherto only bring one pole into play. ‘lo test if such 


would be the case, [ constructed a magnet of the shape shown in 
Fig. 4. 


1 took an ordinary shilling magnet, aud serewed an iron 
i sin, gin. long and fin. in 
diameter, to one pole, and 
put a lin. bobbin of *007 
copper wire on it. On the 
other pole and iron stage 
P was erected, to which 
was screwed an iron ring 
3hin. outside, 2fin. inside 
diameter and jin. thick. 
On the underside of the 
ring 2 disc was soldered, 
with as little tin between 
as possible. The object 
of the heavy ring was to 
give body to the dise, 
and to continue the magnetism of the other pole all round it. I 
began to construct on the vibrating theory, and found, when I 
got all to act, that the dise of ferrotype plate conveyed the sound 
well enough, but was accompanied with a metallic jingle. It was 
too thin for its size. As did not wish to make a very loud 
instrument, but only to try an experiment, I did not change the 
ring, but used a thicker plate. i found No, 28 or No, 26 un- 
tempered steel plate to answer well. For one of the magnets I 
provided a stage of brass instead of iron, so that I could demon- 
strate the difference between a two-pole and a one-pole telephone. 
On sending a message, and keeping one of these in each hand, I 
found that the iron-staged instrument was louder than the other. 
‘l'o the bobbin sole I fixed a brass arm, 8S, with an adjusting screw 
to regulate the distance of the disc from the pin. The effect 
of distance here is very marked, a thick disc being only raised, 
and nothing more, from the pin to ensure the best effect. Taking 
off the disc, and laying bare the pin and platform, I now took a 
box of tinned iron plate, 2in. in diameter and lin. deep, and 
putting my ear to the open end, I gradually brought it close to 
the pin to hear the musical scale sung by a person in a distant 
room. When the middle of the box was held just over the pin, 
so as to act clear of it, the sound was as in tle usual telephone. 
[ then laid the box down on the pole, and expected the sound to 
die away. But no; it was still there, but like the faintest echo 
miles away. I then gradually shifted the box towards the other 
pole stage, and it grew loud till, when it was fairly on both poles, 
the sound broke forth again, but not soloud as in the vibrating 
position. I could, however, not only hear a message, but faintly 
send one. I then carefully listened to hear any sound that the 
pin might emit, for I was sure it was there, but I heard none. 1 
next put the magnet in the circuit of a Bunsen cell, charged with 
water, and produced, so to speak, a galvanic message, by rubbing 
the connecting wire against its binding screw, and repeated.the 
same experiment with much the same resu!t, only the difference 
between the vibrating position and the two pole positions was not 
so marked. The sounds were now loud enough to be heard in a 
room, and the e made itself heard at Lft. off. I now repeat this 
experiment, ‘The scratching sounds you thus hear are familiar to 
any one who has dealt with the Reis’s telephone, and prove un- 
mistakeably the identity in action of the two instruments. 

I proceed to develope what I consider to be the theory of 
the telephone. The first great contribution to telephony 
comes from America, where in 1837 Page discovered the 
sounds that accompany the magnetisation of iron. His obser- 
vations have been very much extended by the Germans. I 
shall endeavour to demonstrate these sounds to you by means of 
the two bobbin magnet I have once or twice referred to; and as 
it plays a considerable part in my communication, I may here 
describe it. It is a horse-shoe magnet (Fig. 3), about 5in. in length. 
A pin is screwed at right angles to one pole; and in order to 
allow the pin on the other pole to be Lin. distant, so as to admit 
of large bobbins on the pins, an iron plate is attached, into which 
the pin is screwed. The pins are gin, thick and lin. high, the 
bobbins are nearly Ijin. in diameter, and are filled with 007 
copper wire, The resistance of the two is 200 ohms. This may 
not be the best for the purposes to which I use it, but it does 
well, and I have not sought to change it. ‘The pole pins are flat 
on the top, and keep fixed any article of iron placed on them, 
vartly by their flatness and partly by the strength of the magnet. 
Vhen the flat round box (Fig. 3), made of thin sheet, 3in. in dia- 
meter and jin. deep, is put on the pole, the magnetic sounds can 
be well shown. IL work now with Bunsen cells, and T close 
cirenit by dipping this wire ina cup of mercury’ A sound is 
heard, but so faint as to be only heard by those quite near it ; but 
when I break circuit by taking the wire out of the cup, a loud 
tick is heard audibly for a considerable distance. You hear it 
almost reaches to the end of the hall. These ticks indicate a new 
molecular disposition in the iron, its particles in the line of 
magnetisation taking a new set with the magnetism, and then 
relapsing into their former state on the demagnetisation caused 
by the ceasing current. Refined observers, such as Joule, find 
that the iron lengthens in magnetisation, and of course shortens 
to its old size when left to itself. The sound thus produced is at 
basis a molecular vibration, though it may involve in it the 
ordinary transverse and longitudinal vibrations. In the single tick 
these last sound loudest. In rapid series, however, it is alleged 
by several observers that it is the molecular vibrations chiefly that 
sound, though these may be accompanied sympathetically by 
ordinary vibrations, When you make and break contact suddenly 
the initial and final tick sound together. If we understood the 
conditions in which these magnetic sounds are best produced, we 
should be in a position, I humbly think, to construct the best 
telephone. We can learn something of these by putting one or 
two pieces of iron on the poles. Toa certain extent size increases 
the sound, as you will hear, when I put a 2in., a 4in., and a Gin. 
plate on these poles. Generally, however, a certain size answers 
best for a certain position of poles, Thin plates are loudest, and 
thick plates seem to keep the sound within them. TI have here 
an ordinary glue-pot of cast iron, with two holes in it for serewing 
it tightly to the poles. The ticks from it, though scarcely 
audible in a room, are given as thin tinkling sounds to those near 
it. Anything made up in the form of a closed box, however, 
sounds loudest, as yon perceive, when I put a 3in. dise and a 3in. 
box on the poles. Shallow boxes can “be used instead of plates 
for telephones. Deep or large boxes, though they may increase a 
musical sound, sound hollow in speaking. ese magnetic 
sounds are always louder when there is facility of vibration. The 
magnetic force plays best on the best instrument. Hence, 
perhaps Bell’s vibrating disc is the best form of development or 
resonance for these magnetic sounds. He has discovered a 
method of making magnetic sounds loud and audible, just as a 
musical instrument maker succeeds best who makes the best 
sounding box for his strings. The tick, too, that a plate gives 
out is almost exactly what it emits when it's gently tapped, and 
when you tick and tap alternately with about the same loudness 
you can scarcely discern the difference. We have, however, at 

asis a molecular action, of which the vibrations of the armature 
plate are but a manifestation. We may have in its vibrations a 

















momentary redistribution of magnetic matter in a magnetic field ; 
but it is not the simple, play between magnet and keeper that is 
the essencé of Professor Pelle theory. The action occurs when 
the keeper lies fixed on the poles, and without a keeper at all, 
for with electric messagés powerful enough the core of the magnet 
itself sounds without any aid, ‘The magnetic conditions of this 
action are as yet comparatively unexplored territory. a 

The next stage in the history of telephony was Reis’s 
application of these ticks to the telegraphing of musical 
sounds. The magnetic ticks of the plates and vessels. just 
examined are, for the most part, the ‘oifhazaenial notes produced 
by transverse vibrations. When the eurrent is frequently inter- 
rupted, the individual ticks are no longer observed, and a note is 
produced, dopmvient in pitch solely on the frequency of the inter- 
ruptions. This note is, however, accompanied hy the metallic 
clang of the fundamental note, and the sharpness of the former 
is thereby much impaired. It is therefore of the utmost import- 
ance to suppress this confusing accompaniment, and this is done 
in every good telephone by damping or muffling the fundamental 
note. This is effected by jamming the diaphragm between two 
pieces of wood, so that it sounds dull and dead quite without 
clang. When a weak galvanic pair is extemporised by putting 
the blade of a knife in a tumbler of ordinary water, and the other 
element is supplied by the end of the copper wire coming from 
the binding screw of a Bell telephone, and when the wire from 
the other screw is made to touch the part of the knife above the 
water, the first magnetic tick is heard, and when it is lifted, the 
second sounds. In either case it is a dull tap. The loudness and 
unmusical character of these ticks is a rough test of the loudness 
and definition of the instrument. It conforms to acoustic prin- 
ciples that any single vibration repeated with om degree of 
intensity, in any order, and with any rapidity, will be able to 
render all the complexities of articulate speech, The magnetic 
tick or tremor is capable of all this. We have but to send electric 
currents, which are the electric ay ee of these sounds, to 
such a magnetic arrangement, and the tick will reproduce them 
to perfection. Everything depends on the perfection of the 
sending instrument, and thetsin chiefly lay the imperfection of 
the Reis telephone. 

We now come to the crowning stage in the history of telephony. 
Professor Graham Bell, in addition to developing the receiving 
instrument of Reis, has shown that the receiving instrument 
makes a perfect sending instrument. That it does so as he repre- 
sents is open, as we have shown, to grave question. It is much 
more likely that the sending action is the converse of the receiving 
action, viz., instead of electricity producing sound through 
molecular action, that sound produces electricity through molecular 
action. Vibrations play their part in this as in the magnetic 
tick, in some way heightening the action. Each element of 
sound may be something like the tick which is converted intoa 
momentary current, and recorded at the other end. If there be 
such molecularly generated currents, their presence has not 
hitherto been suspected. Nothing but a magnetic substance pro- 
duces them; nothing but such can reveal their existence. . 

T would sum up what I humbly submit as the theory of this 
perplexing instrument. At the receiving station it can be proved 
ell nigh to demonstration that it is a molecular tremor or vibra- 
tion and not a vibration specmenneele produced that emits the 
sound, and this molecular vibration becomes louder the easier 
the sounding body vibrates. Seeing that there is the most 
perfect correspondence between the sending and receiving instru- 
ments, there is every reasdn to believe that the sending instru- 
ment exhibits the converse action to the receiving instrument, 
and that there again sound acts on iron, so as to produce molecular 
changes, the electric power of which is much enhanced by the 
vibration of the sounding body. 

That this theory is not all speculation, I introduce to your 
notice a new form of the telephone, half Reis, half Bell. It is 
nothing else than the two bobbin magnet—Fig. 3—with the shallow 
tin box B placed on its poles. Here there is no vibrating disc. 
We might call it a fixed plate telephone, for the box is held firmly 
by the poles. With two such instruments I have occasionally 
worked quite satisfactorily ; but as it is only here in pieces, and 
not put up for use, its action is not yet quite to be depended on. 
However, it has reached the stage that, with a disc telephone at 
the one end and it at the other, messages can be clearly given and 
received by it. I have had no labour in the construction, as the 
parts of it were made to develope magnetic sounds. It might be 
called a free-and-easy telephone, for any scrap of iron laid on the 
poles will send or receive a message in a sort of way, very much 
proportional to the powers, ag you have heard, of showing 
magnetic ticks. I can easily send a musical message through 
this cast-iron glue pot— sometimes even a verbal message. 
[ can also. with ease deliver a message through a_biseuit 
tin. The shallow tin box is selected because it is the 
most resonant of magnetic sounds. Still, even here vibra- 
tion follows hard on the heels of molecular action, for I can- 
not screw these boxes firmly to the poles without very much 
weakening the sound. ‘They can be pressed, however, by a 
wooden frame on the poles without compromising their action. 
On the other hand, if they rock on their poles, the message is not 
well sent. |The bearing of the fixed plate telephone on the drift 
of these notes must be evident to/any one. Reis’s telephone was 
an iron witein-a coil. ~~ In the present apparatus the wire and 
coil is mly bent up into.a horseshoe form, and a box put on the 
top. The wire or core of the magnet emits sound when the 
currents transmitted arestrong enough. The box only serves to 
bring them into relief. With weak currénts I must use the box. 
for my ear is not sensitive enough to hear them in the core. So 
much for galvanic currents. “With telephonic currents the box is 
again necessary, Is\it not almost a certainty that I should also 
hear by the core if my ear were sharper? The Bell receiver 
is thus not essentially different from the Reis receiver, it 
is only an improved modification. When I speak through one 
of these telephones, I nse an instrument, in my opinion, identical 
with Bell’s; and when I receive at the other end, I have only the 
developed knitting-pin and coil of Reis. 

_ Before concluding, I would only guard myself against the pos- 
sible imputation of not fully appreciating the genius of the man 
who has presented the world with this wonder ul gift. I have 
endeavoured to prove that in future books of science Bell’s dis- 
coveries will be given as twofold ; first, having devised, perhaps, 
the best way of developing magnetic sounds in iron; and, second, 
of showing that the condition produced in iron by external 
sounds results in electricity. But I cannot close my eyes to the 
fact that it is easy to register or examine a thing when it is got. The 
getting of it is the important matter. Every problem is easy when 
it is solved, but that does not detract from the merit of him who 
solved it. Professor Bell has furnished new material for thought 
and advancement, which others may work up as they may, 
but his is the merit of creative power. ; ‘ 





THE INFLEXIBLE. 


IN certain quarters a persistent attack is still being made on 
the design of the Infiexible. Our own views concerning the ship 
are too well known to need recapitulation. The following 
extract from an excellent article on “Our Tronclad Fleet,” whie 
appeared in the last impression of the Saturday Review, affords 
a satisfactory proof that sensible men will not follow Mr. Reed 
in his somewhat injudicious criticism on what will no doubt 
prove a splendid addition to our naval strength :— 

‘*We now come to the Inflexible, a vessel which has attracted 
more attention than any other of the present day, both because she 
is the latest type of an ironclad, and because disbelief in her safety 
has been expressed with so much vehemence. Both in armament 
and in thickness of plating, the Inflexible greatly exceeds any 
other ironclad, and her type differs from that of the ‘hunderer and 
Devastation, and also from that of the Dreadnought. The object 











aimed at in her design was to protect the vital parts of the ship, 
and _ so, to, construct the unarmoured ends that if they, were pierced 
by a great number of shot she yet would not sink of lose her sta- 
bility. This the designers believed they had achieved ; but, as is 
well known, Mr. Reed urged certain objections to the vessel with 
such vigour and persistency that the Committee was appointed 
whose report has attracted so much attention, It might be 
thought by most veople who have read that well-reasoned paper 
that it it was ciaaeuiine against Mr. Reed’s views; but he possesses 
a quality said to be peculiar to Englishmen, and perhaps more 
catnale in actions by sea or land than in battles with pen and 
ink. He does not know when he is beaten. In the present case, 
on the appearance of the report, he renewed his attack on the 
Inflexible, «and denounced some of the remarks of the Com- 
mittee as ‘frivolous disquisitions.” To those who. have 
any acquaintance with the subject it is extremely ludicrous 
to find this expression applied. to the work of such men as Mr. 
Froude, Dr. Woolley, and Sir James Hope, by Mr. Reed. Though 
an able naval architect, he certainly is not a supreme authority on 
naval architecture, or entitled to speak as though his opinion was 
conclusive. As was pointed out in an artiele in Blackwood’s 
Magazine of last month, there have been mistakes in the designs 
of vessels planned by him. It is true that these are not mistakes 
for which very severe blame is deserved, being such as a man of 
considerable knowledge may make in dealing with so yery difficult 
a subject ; but the recollection of themshouldcertainly prevent Mr. 
Reed from speaking with so much confidence on matters relating 
to the building of men-of-war. Moreover, ‘the questions raiscd 
with regard to the Inflexible are not merely questions for a 
naval architect. They also relate to gunnery, on which Mr. 
Reed does not. speak with any special authority. His warmest 
admirer would hardly claim for his views on matters relating 
to artillery any weight as opposed to those of Sir James 
Hope and Mr. Rendel. His opinions, however, have beén 
very decidedly expressed, and a certain amount of attention 
has been given to them. He has said that the Inflexible 
is unsafe, and that, after an action, her capsizing would be no 
improbable contingency. Now it would be difficult to find 
any set of men less likely to be affected by timidity than English 
sailors ; but the courage of the boldest seaman may be shaken 
by want of confidence in his vessel. It is of paramount import- 
ance at this time that no doubts should be felt as to our greatest 
ironclad, and we therefore again take up this subject to point out 
the fallacy of Mr. Reed’s views, which, under other circumstances, 
would certainly not require so much notice. 

“The principal objection made by him was that the cork 
chambers would be liable to speedy destruction, and that the 
Inflexible would then be without stability and liable to capsize. ‘It 
may be true,’ he said, ‘ that the vessel has stability when the cork 
chambers are “‘riddled,”’ but ‘wherever a shell bursts, ‘‘riddling” 
will not be the result, but complete destruction of the surrounding 
chambers.’ On this point the Committee reported that the blow- 
ing out of the cork and stores by the action of shell fire was not 
likely to happen early in an engagement, and was in a high degree 
improbable in an engagement protracted to any extent which 
could reasonably be anticipated. This view Mr. Reed refuses to 
accept, and it may be well therefore to show, as fortunately can 
be very easily done, how right the Committee are and how 
entirely mistaken are Mr. Reed and his followers. 

‘*It should be borne in mind that the Inflexible will retain 
considerable stability if her cork chambers are merely ‘riddled,’ 
but that if they are completely blown out her stability will be 
much impaired. There are four of these cork chambers, or belts, 
in the vessel, one on each side of the unarmoured ends, each belt 
of cork being 63ft. in length, 4ft. thick, and extending from 
7ft. below water to 5ft. above it. It-is certain—though Mr. Reed, 
not being versed in artillery questions, does not seem to have 
been aware of the fact—that a percussion shell striking one of 
these belts would travel from 6ft. to 10ft. after striking before 
exploding, and would therefore, unless striking very obliquely, 
explode, not in the cork, so as to tear it to pieces, but some dis- 
tance inside it, and would merely cut a hole in the cork wall. 
Let it be supposed that the space over which the walls extend is 
divided chessboard fashion into divisions 3ft. square. In each 
wall there would be eighty-four of these squares, and in the four 
walls 336 squares. Now a shot from an ordinary broadside gun, 
planted in the centre of each of these squares, would. not-be suffi- 
cient to punch the wall to pieces; and therefore 336 exact hits, 
nearly two-thirds of which would have to be below water, would 
not utterly destroy the cork walls, But it need hardly be said that 
in action such extreme exactitude in hitting would not be practic- 
able, and, indeed, could not be approached; and it is clear that 
the number of shots required to effect the destruction which Mr. 
Reed anticipated would have to be counted by thousands. With 
the larger projectiles, of course, not so many would be necessary ; 
but even of these a far greater number than the Inflexible is in 
the least likely to receive in action would be required. No 
further refutation of anything advanced by Mr. Reed, no further 
proof of the defensive power of this vessel, need be given ; but 
it is to be regretted that a gentleman .of his deserved reputation 
should have allowed himself to make mistakes of so transparent 
anature. Since, however, he has reiterated his attacks on the 
design of the Inflexible, and since it is extremély,important at 
this time that there should be no groundless/alarm about our 
latest and most powerful ironclad, this exposure of his error 
has become necessary. 

Curiously enough, at one time Mr. Reed-seems to have held 
views almost diametrically opposed to those which he now main- 
tains. At a meeting of the Institution of NavalArchitects in 1876, 
when Mr. Brassey’s paper on unarmoured ships was discussed, 
Mr. Reed spoke with emphasis as to the impropriety of sending to 
the Pacific the Shah armed only with peas Phat 6 light guns, 
so that-she-weuld have to run away from small ironclads ; the 
essence of the impropriety being, according to him, not that the 
Shah was unarmoured, but that she did not carry armour-piercing 
guns, and he contrasted her with his own vessel, the Inconstant, 
which is also unarmoured, but which carries a battery of such guns. 
Captain Hall, R.N., said at this meeting that, if incommand of the 
Inconstant, ‘he should not have known what to haye done if 
he met with an ironclad; with such a powerful armament he 
would not have been justified in running away, and yet he could 
not-have engaged with any prospect of success ;’ for shrapnel 
shell, ‘or common shell, striking the Inconstant at the water-line, 
might ‘have sunk her in a few minutes.’ Mr. Reed said that ‘ he 
had listened with pain to the argument from naval officers that 
they would rather go-and command the Shah, in which they 
must .of necessity run away from such vessels’—to wit, 
ironclads—‘ than the Inconstant, in which they. could sink 
them.’ No doubt, in her action with the Huascar, the 
Shah, owing to the wonderful skill with which she was handled, 
and to the wretched gunnery of the Péruvians, did not 
have her hull pierced; but such good fortune cannot always 
be expected in actions with armoured ships.) That fine and not 
inappropriately named ship of Mr. Reed’s, the Inconstant, has 
no armour—no protection to her vital “parts, Every portion of 
her sid@is.as penetrable by shot as are the unarmoured ends of 
the Inflexiblé-—A few well-placed shots might disable her abso- 
lutely, since they might reach a vital part. A moderate number 
of shots onthe water-line might sink her. Yet the Inconstant 
might, according to Mr. Reed, engage in a contest with an iron- 
clad, while the Inflexible, with her vital parts protected by 
armour of from 24in. to 16inein thickness, and so constructed 
that when her unarmoured ends are riddled with shot she will 
yet possess both buoyancy and. stability, is so unsafe that visions 
of her possible fate haunted Mr. Reed when he was lately in the 
Stokehole of an ironclad....Such sensibility-is-very touching ; but 
why are the crew of the Enconstant not'té have the benefit of it 
as well as that of the Inflexible? Happily it is likely to be 
altogether superfluous so far as regards the latter. There will be 


small reason to fear for English ships if the Admiralty designers 
never plan a worse vessel than this mighty ironclad,” 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. TwittMEvER, Bookseller. 

NEW YORK.—Tne Witimer and Rogers News Company, 
31, Beekman-street, 
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TO OORRESPONDENTS. 


*." In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Hi. M, (Blandford). —There is no charge. 

R. J. C.— Write to the Secretary, Board of Trade, Whitehall. 

RastRic.— Welch's treatise on “ Designing Valve Gearing,” published by 
Messrs. Spon, Charing Cross, will suit your purpose. 

c. J. A. (Clerkenwell).— You can obtain greenheart from Messrs, Churchill 
and Son, Clements-lane, E.C.; ov Messrs. Chaloner and Co.; or Messrs. 
Farnworth and Jardine, of Liverpool. 

Guia Fan.—Your engine has not supicient lead, Shift the excentric round 
on the shaft to admit steam when the piston ix 2in. Srom the end of the stroke, 
and let us know the veault. We believe you will flad the change will cou- 
pletely cure the éngine, 

J. H. G.—It would appear from your information that the publication of the 

incention has been very complete, and so would be fatal to a subsequently 
acquired patent, There are certain features of novelty about your invention, 
but the general wea involved is not new, 
. B.—You cannot boil water in your tank by steaiu unless the steau is at least 
20 deg. hotter than boiling water, In other words, it must have a tempera- 
ture of 282 deg., corresponding to a pressure of about 7 lb. on the square 
inch, This will be back pressure in your engine, and 80 Sar objectionable, 











CHARCOAL FURNACES, 
(To the Editor of The Engineer.) 
Sie,—I shall be much obliged if any of your readers will recommend to 
me a good recent work on the use of charcoal for smelting iron ores, and 
on the best form of blast furnace for that purpose? CHARCOAL, 


THICK-ENDED HOOP IRON. 
(To the Editor of The Eagineer.) 
Srr,—Can any of your subscribers tell me whether hoop iron, such as is 
used for baling purposes, has been or can be rolled thicker at the ends? 
If so, who are the makers? i 


/. Ge 
London, March 6th. 
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ENGLAND'S COMMERCIAL POSITION. 


In a paper recently read before the Statistical Society, 
Mr. Mundella dealt with the question, “ Whether 
the commercial and manufacturing supremacy of England 
has been or is endangered?” Mr. Mundella has had 
peculiar facilities for collecting information on this 
subject, and his conclusions are therefore the more valu- 
able. He classes the circumstances to which we owe our 
supremacy under two heads. The first would comprise 
those advantages which have been conferred upon us by 
nature ; the second, those which we have, in whole or 
part, created for ourselves. Under the head of natural 
advantages, Mr. Mundella places (1) our cheap and 
abundant supplies of coal and iron ; (2) our excellent 
geographical position ; and (3) our climate, which is so 

conducive to continuous labour. Then he classifies the 
artificial advantages as, (1) the cheapness and abundance 
of capital ; (2) the efficiency of English labour ; (3) our 
great hold upon the carrying trade ; (4) our colonies ; 
- (5) our sound economic system, i.¢., free trade. Taking 
these <a in the above order Mr. Mundella admits 
that our supplies of coal and iron are not inexhaustible, 
but maintains that the results of Prof. Stanley Jevons’ 
calculations are inaccurate, as he reasons from wrong 
premises. Prof. Jevons takes as a basis that the con- 
sumption of coal increases at the rate of 34 per cent,, 
and upon this shows that our known supplies, and 


also 
pyF tinagined supplies, will be pearly exhqusted in the 





course of a century: but, as Mr. Mundella points out, 
this is not the true rate of increase, and the tendency is 
by the perfecting of machinery and using more 
scientific methods to decrease the rate of increase. 
He mentions that of late years in the manufacture of 
iron economy in the use of fuel has been made by 
improved construction of furnace, improved application 
of heat, and utilising the waste heat; and in future 
economy will be secured by the substitution of steel for 
iron, by the Bessemer converter, by the Siemens’ and 
Martin’s regenerative furnaces, and by the Siemens’ direct 
srocess. Illustrating his reasoning by facts, he says that 
m 1840 3$ tons of coal were used to make 1 ton of pig 
iron, and that in 1876 this quantity has been reduced by 
22 ewt. Most people will readily agree with Mr. Mun- 
della’s conclusions in this instance. Our coal-fields are 
in no danger of immediate exhaustion, yet it behoves 
us to perfect as far as possible our methods and appliances 
in order to use profitably the greatest amount of heat 
from a given weight of fuel. Theory and practice are 
still far asunder, and the room for improvement is vast. 
We have no desire to occupy time or space in referring 
at length to our geographical position or our climate. 
All are agreed as to the excellence of the one ; we never 
yet heard anyone calmly praise the other. That we have 
an abundance of capital will not be denied, yet many will 
beastonished to hearthat weareaccumulating savings at the 
rate of £240,000,000 perannum. The cheapness of money, 
the facility for obtaining loans, the certainty with which a 
trader can calculate upon the discounting of his bills, 
gives the English merchant enormous advantages over those 
of other countries. It enables him to sell at a lower rate 
of profit, and, at the same time, to gain a higher 
percentage on his own capital than his foreign com- 
petitor. Taking the direct benefit of our exports at 
£140,000,000, the capital required to transact this busi- 
ness will be represented by an enormous sum, and 
outside of England the capital is not to be had. It may 
be that business shows a falling off now, but in the 
aggregate is it certain that there should be much 
difference from year to year? It may also be asked 
whether the cases of close competition are not the result 
of the embarking of English capital in foreign enterprises? 
However, there is one part of the subject which we are 
inclined to think Mr. Mundella rather shuns. He 
eulogises the power of the English workmen, and regrets 
that recklessness, intemperance, and thriftlessness which 
characterises so many of them. We think this is a time 
to be plain-spoken, and Mr. Mundella might have done 
good service liad he devoted a few sentences to a phase 
of economy not well understood—“ ignorance.” As an 
arbitrator in many trade disputes, Mr. Mundella must 
have found that the cause of many of these disputes is 
ignorance—wilful, blind ignorance. The great majority 
of the men are self-opiniated; they have formed a con- 
clusion without a due eacialiadive of the facts, and when 
the facts are placed before them, when proof is over- 
whelmingly strong, they will not move from their first 
standpoint. The present condition of South Wales is a 
case to the point. Is it then a time to go about stating 
that the English workman is capable of doing this or that, 
and his foreign competitor is unable to hold his own 
againsthim? The question, it seems to us, is not whether 
the Englishman can, but whether he will. Look where 
we may, do we find the workman taking any real interest 
in his work? In the workshop we frequently hear, 
“there, that will do.” The work is finished, but not fin- 
ished as one would finish it who delighted to see his work 
in after years. Our workmen want educating, and edu- 
cating upon vital points—not as too many people now-a- 
days would do, by damning with faint praise, and saying 
they are paragons of everything that is good and grand. 
If England decays, if she falls from her high position, 
the cause must attributed to the attitude taken by 
many leading men during the present crisis. There is 
scarcely a workman to be found who has not over and 


over again had chances of bettering his condition. But 
ins of gaining knowledge when he has leisure, and 
being found capable when the time comes, he is more 


generally found to be incompetent. 

Then the reasoning founded upon the depression of 
trade throughout the world is altogether fallacious. Mr. 
Mundella seems not to understand this in the right way. 
$ ponay 0 he says, “this depression is universal, and 
of even longer duration and greater severity in many 
other countries than our own, there is, as is usual at 
every such period, a recurrence of the alarm that our 
trade is leaving us, that our prosperity has passed its 
summer, and will henceforth Siete, We have grown 
so accustomed to our pre-eminence, that any evidence of 
foreign enterprise, or any indication of successful foreign 
competition, excites our fears.” This assumes that 
during the depression there is some indication of success- 
ful foreign competition, and we think the paper also 
assumes “that such competition passes away with pro- 
sperity.” It does not. The competition is as keen as ever. 
Its hand is not stayed for a moment, but the bustle and 
hurry of prosperity causes usto losesight of it, till declining 
omg again show it steadily dogging our footsteps. 

e are inclined to say that we have the requisite raw 
material, we have the capital, and the commanding posi- 
tion, which enable us to Hold our own against all comers, 
providing the men who can labour are taught to believe 
and to act up to their belief in the doctrine that, “ What- 
ever is worth doing at all, is worth doing well and quickly.” 


STEAM POWER ON TRAMWAYS. 

To judge by Mr. Haddan’s paper on “Mechanical 
Traction on Tramways,” read before the Society of Arts 
on Wednesday, the 20th of February, and by the discus- 
sion which followed it, little or nothing is yet known 
concerning the working of tramways by steam power. 
In other words, the paper and the discussion very slightly 
contributed to the store of information which already 
exists on the subject. Mr. Haddan has had, we believe, 
a great deal of experience with the working of steam 
power on the Paris tramways, but he told bis hearers very 





little about the results obtained. He regarded the ques- 
tions at issue from five points of view. Those, namely, 
of the Board of Trade, the civil engineer, the locomotive 
superintendent, the traffic manager, and the public; and 
we do not dispute that what he said was for the most 
part sound as far as it went. But after all, he did little 
more than express ear ms regarding facts occurring 
within his own knowledge he was almost silent. After 
twelve months’ working with twenty-five engines running 
300 trains a day, he prepared a set of rules which he 
recommends for adoption by the Board of Trade. These 
are probably good, but we fancy that exception might be 
taken to many of them. As regards the construction of 
the road, it is not too much to say that Mr. Haddan’s 
ideas are not practical. He denounces the grooved rail, 
overlooking the fact that nothing but a narrow grooved 
rail would be tolerated in the streets of English cities; and 
he makes one or two statements which are obviously 
unsound, such as that the dirt and grit of the street help 
the locomotive while they impede the car, whereas it is 
well-known that the adhesion on tramways is much less 
than on railways, because the rails are not so clean, and 
want of adhesion certainly does not help a locomotive. 
As regards the construction of tramway engines, Mr. 
Haddan said little; all that he had to say may be 
summed up in a few sentences. Cranked axles should 
be avoided; coupling rods are not admissible ; the boiler 
should be freely suspended, so as to be independent of 
the under frames ; but rigid under frames are to be con- 
demnéd, and all joint surfaces should be very large. The 
steam chests should be placed below the cylinders, in 
order that they may be drained without the use of pet 
cocks. Side fire doors are undersirable, as they are found 
to ruin the tube plates by admitting cold air currents. 
Here we have not a few inconsistencies which it will tax 
the skill of the engineer to reconcile. How, for example, 
is adhesion enough to be had without the use of coupling 
rods? And will not a back furnace door be as likely to ruin 
a tube plate as one at the side? How is the boiler to be 
suspended clear of the under frame? and how is a 
rigid frame to be dispensed with? In other words, how 
is it possible to provide some point of attachment for the 
machinery which must be rigid, if everything about the 
engine is flexible? 

The discussion which followed threw little or no new 
light on the subject. Different speakers suggested certain 
requirements which an engine should comply with, but 
they did not show how what they asked for was to be 
obtained. The weight of evidence was apparently in favour 
of Mr. Rowan’s system. That is to say, the engine, 
although detachable, must carry one end of the car, in 
order to obtain sufficient adhesive weight. To this there 
can be no objection. The great difficulty to be contended 
with, it was allowed on all sides, lay in making 
machinery which would withstand the shocks, and strains, 
and dirt of the bad roads which have to be traversed. It 
is at last beginning to be understood that there is little or 
nothing in common between railways and tramways; and 
that enginesstronger and heavier in proportion must be used 
on tramways than those which run onrailroads. Toy engines 
will not do; nor will any amount of perfection in fitting, 
workmanship, and material compensate for the absence 
of large wearing surfaces, and what may be termed brute 
strength of parts. Mineral railroads are worked daily 
and successfully under conditions very similar to those 
which obtain on tramways; but there is this in favour of 
mineral railway locomotives, that they are not constantly 
started, and stopped, and reversed, and they are much 
heavier and stronger than any of the ordinary tramway 
engines. Just at present there is far too much attention 
devoted to discussing condensing arrangements, and the 
tramway locomotive bids fair to become as complex a 
structure as the marine engines of an ironclad. Con- 
densers, fans, steam jets, self-stoking furnaces, and 
numerous other devices are tried one after the other, and 
all have yet ended in disappointment and the scrap-heap. 
As regards condensing arrangements, they are totally un- 
necessary, as the steam can be rendered quite invisible 
by superheating the exhaust, which can be done b 
sending it through the fire. This will cause a smail 
increase in the consumption of fuel, which is of no 
importance. If any of our readers are sceptical 
as to the value of superheating in disposing of 
waste steam, they will do well to watch the work- 
ing of a steam roller, built some years ago—by 
Messrs. Moreland, of Old-street, we believe—and 
frequently used on the roads in St. James’ Park. With 
clean coke no smoke will be produced. There are other 
devices for superheating steam and rendering it invisible 
which may be used ; such, for example, as placing the 
blast pipe very low down in the smoke box, so that the 
steam may mix with the hot products of combustion. 
Nothing is, however, so effectual as discharging it into 
the ash pit. It is above all things desirable that the 
engine should be kept high up out of the dirt, and for this 
reason we are disposed to think that properly constructed 
gearing should be used to communicate the power from 
the crank shaft to the road wheels. Nothing is easier than 
to construct gearing in such a way that it will prove noisy 
and break down; but with proper precautions it may be 
madetorunalmost in silence, and to last as longas any other 
part of the engine. For example, the gearing in the quick 
speed road engines built by Messrs. Robey and Messrs. 
Ransomes and Sims some years ago did not give trouble. 
If everything else had been as successful as the gearing, 
the manufacture of high-speed common road locomotives 
would not have expired. By a judicious use of gearing, 
it is possible to retain all the flexibility which is neces- 
sary, and the machinery can kept above mud 
level. As regards the future of steam on tramways, 
we hold that before it can be really regarded as an ade- 
quate substitute for horse labour, the roads will have to 
be improved. The attempt to make steam engines work 
over roads will infallibly end in failure, and it will 


be found that such measure of success as the system has 
enjoyed is determined more by the quality of the road than 
by anything else, Large sums had to be expended in 
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putting the Paris tramways into a condition for carrying 
a locomotive, and the same thing will have to be done 
in London whenever the locomotive is introduced into the 
streets of the metnpe lis. The tramway engineof the future 
will be as simple as possible, and nothing — will 
be heard after a few years concerning condensers. 
Nor .will the drivers be boxed up and the engine 
concealed in a wooden house. Horses will be per- 
mitted to see that, there are men on the machine, and they 
will consequently be much less likely to take fright than 
they are when for the first time they encounter a huge bex 
running about on wheels without any visible means of 
locomotion or guidance. In one word, the dictates of 
common sense must be regarded as possessing the utmost 
value by those who design tramway engines, and condi- 
tions must be met fully and not partially. The road and 
the engine must be dealt with as a parts of a whole, and 
our readers may rest satisfied that no perfection in the 
one will fully compensate for glaring defects in the other. 


THE PAY AND POSITION OF DRAUGHTSMEN, 

Wirnovut drawings mechanical engineering could 
scarcely exist, although it is well known that on the 
multitude of drawings constructive perfection does not 
necessarily depend. But drawings properly so-called can 
only be prepared by men who possess a certain amount 
of skill and experience, and skill and experience are 
always worth some remuneration. The question is, how 
much! Employer and employed, in all sorts and condi- 
tions of life, find different answers to this query; and it is 
not remarkable that the draughtsman should now and 
then wish to say something on the subject of wages or 
salary. Two or three letters on the pay and position of 
draughtsmen have recently appeared im our columns, and 
it may not be out of place if, before the correspondence 
proceeds further, we endeavour to define the points which 
are worth discussion, and cal] attention to certain aspects 
of the questions asked which may easily be lost sioht of 
by those who are intensely interested. To begin, we may 
say that draughtsmen have certain grievances of which 
they complain. These are, firstly, that they are not paid 
enough ; secondly, that the hours of work are too long ; 
thirdly, that they are not treated as gentlemen; and 
fourthly, that there are “too many masters,” As regards 
the first point, it should be evident that the sum _ paid to 
a draughtsman will depend firstly on the supply and 
demand, and secondly on his abilities. If a tirm 
are known to pay £2 per week to their draughts- 
men, and they receive 500 answers to an advertisement 
asking for.one, then the firm may be pretty certain that 
they will get what they want for 30s.a week. The fact 
may be melancholy, but it is no less a fact, and we cannot 
see that anything will be gained by the draughtsmen who 
grumble. If, on the other hand, the employers find that 
they get scarcely a reply when they offer £1 a week, they 
may rest assured that the sum is too small, and they will 
have to pay more. It must not be forgotten that 30s. 
a week will prove more satisfying to some men than £2 
will to others. Germans, for mstance, as a rule, live 
comfortably after their fashion en pay which will hardly 
keep an Englishman from starvation. This is so much 
the better for the German, and so much the worse for the 
Englishman ; but the Jatter must not complain about the 
German. He may hate him, perhaps, as a rival, but free 
trade is free trade, and he must not grumble. Indeed, as 
we have said, to complain is useless, The pay of draughts- 
men as a class will adjust itself simply by the supply and 
demand, and it cannot be altered by anything which will 
not also affect the supply and demand. 

But it would not be right that we should permit the 
impression to get abroad that this is all that is to be said 
about this matter. Although it applies to the larger 
number of draughtsmen and employers, it does not 
apply to everyone, and in many establishments, a 
really good draughtsman is paid far more than he could 
get inthe open market, and properly so. When a man 
has served an employer for some years he becomes 
acquainted with the whole routine of the work done; he 
knowsnotonly what the firm can do, but how itcan bedone 
best. When a new job comes in he will understand 
almost at once what patterns already in stock can be 
worked in. If he has to get out new designs, he will.so 
wanage matters that everything shall be well within the 
resources of the establishment. For instance, if he has 
an engine to design he will not get out a bed plate weigh- 
ing 10 tons in one piece if he knows that the largest 
casting that can be made in the foundry will weigh but 
5 tons. He will not scheme pulleys which, when. they 
come to be turned, cannot be got into any lathe in the 
shops. He will avoid as much as possible, forgings which 
while just too large for the steam hammers in the smithy 
are just small enough to tempt his employers to try 
to make them, to their great ultimate loss, instead of 
buying them from some large establishment, where they 
can be properly hammered. The draughtsman who 
possesses the tact and judgment toact as we have indicated 
is worth twice as much as a stranger to his employers; but 
he is only worth it because he happens tobe the square peg 
in the square hole. In any other place he would not be 
worth more at first, or for a long time; than an ordinary 
draughtsman, and so he should rest content if he gets half 
as much more, instead of twice as much more, than a man 
really only worth one-half as much. This is what 
generally happens; and prudent employers pay good 
old servants fair wages, and the servants do not prove 
exacting, and so in all respectable establishments properly 
worked, thereare somedraughtsmen who find that it is pos- 
sible to live with comfort, and even to enjoy life quietly, 
although their condition is not one which leads to much 
in the future, or contains anything specially attractive to 
an ambitious man. Supply and demand as _ regards the 
open market affect the relations of employer and employed 
under such conditions very little indeed. But then the 
number of such draughtsmen is comparatively small, and 
exceptions prove the rule. 

The second grievance to which we have referred is that 
the hours of work are too long. It is, we think, to be 
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regretted that nothing like a fixed standard exists to 
which reference can be made to settle what a draughts- 
man’s hoursshould be. In some localities the hours are 
from 8a.m,to 5 pan, with an hour and a-half for meals. in 
others the hoursare from 9to5, with one hour onlyformeals. 
We have not found much exception taken to either arrange- 
ment. The great ground of complaint is, that overtime has 
te be worked to a very great amount,and in avery vexatious 
way. Above.all things, the regular draughtsman. loves 
his tree Saturday afternoon ; and we have known very 
“driving” sheps indeed, to be extremely popular with 
draughtsmen, because it was a fixed rule that, underno 
circumstances, would the Saturday half-holiday be 
stopped in the drawing office. Again, it is most 


advisable that overtime should invariably be paid 
for. In a great’ many establishments a fortnight’s 


holiday is given in the summer to the permanent men, 
no time being stopped while they are absent; but in 
return they are expected to work overtime without 
remuneration. This causes more heartburning and 


vexation of spirit than perhaps anything else. Lt is all 
very well to say that it is part of a bargain. Prudent 


employers will not make such bargains, but will pay for 
overtime even if they stop salary during holidays-——-which 
is not good policy, however. Much would. be gained if 
this question.of overtime could be satisfactorily arranged 
on an equitable basis ; and the best means of securing 
this end constitutes an excellent subject for discussion. 
We have heard it argued that, if working free overtime 
were stopped, regular wages would be diminished, and that, 
on the whole, good wages and free overtime are better 
than lower pay and remuneration for overtime. Others 
hold a totally different view, and it is advisable that 
draughtsmen should be agreed on the point among them- 
selves, for without union they will be unable'to advance 
their arguments in a way to tell with employers. 

The third grievance to which we have referred is one 
which, being somewhat sentimental in its nature, hardly 
admits ef being discussed with advantage here. Some 
employers are not gentlemen, and treat their dranghts- 
men according to their lights. They cannot help them- 
selves, because they know no better. .\gain, many 
draughtsmen are not gentlemen-—we use the word without 
any reference to birth or connection—and they have no 
real grievance. It will be found,.we think, as a rule, 
that the right kind of draughtsman has no reason to com- 
plain of the right kind of employer on this head. At 
all events, it is certain that the draughtsman who. has 
reached the higher walks of his business is, or onght to 
be, a gentleman by virtue of his profession. It would be 
well if draughtsmen invariably bore this fact in mind. 

Lastly, we come to one of the most. substantial griev 
ances of which draughtsmen can complain. Nothing can 
well exceed the discomfort which exists im the shop 
where engineers, employers, foremen are all at variance, 
never certain hew a job should be done, each man holding 
that it ought to be dene 42s way. The wretched draughts- 
man never knows when he is right, and his time is wasted 
in making incessant alterations. But his best. policy 
under such circumstances is to submit: grumbling will 
not help him, and he may rest assured that he is not the 
only sufierer, or the only one who is made unhappy by 
the vacillation and want of harmony which exists where 
all should be peace. It is.a mistake to suppose that “ too 
many masters” are to be found in only certain shops. Ina 
greater or lesser degree the grievance is to be found all 
over the country; and it must not be forgotten that 
although it is sometimes very real and vexatious, it is not 
unfrequently exaggerated, and often gives pain more 
because it hurts self-love than for any other reason. A 
draughtsman gets out a certain design, we will suppose, and 
when hecomes to details he is, hethinks, csabieadiimacaniél 
and thwarted, first by one, then by another of the powers 
that be. The fact is that as the design finally leaves his 
hands it may be infinitely improved, although he holds 
that it is spoiled, and frets aceordingly. Draughtsmen-— 
especially young men—would do well te remember that 
there are really those in the world who know more than 
they do. 

In conclusion we would call attention to the well- 
known fact that there are men who call themselves 
draughtsmen, and who are to all intents and purposes 
quite useless. Some men cannét draw ; others cannot 
be trusted to draw. The first lack the mere manipu- 
lative skill required to make even a straight line or form 
a curve with a bow-pen. The latter can draw well 
enough, but of the theory and practice of construction 
they are entirely ignorant. Men of every variety of 
ability can be found in the ranks of the profession— 
from the utterly incompetent, whose whole career is one 
long series of blunders and mistakes, to the accomplished 
and talented mechanical engineer, who has made the 
reputation of his employers, although they. conceal the 
fact lest they should shock his modesty. The incompe- 
tent men overlook the fact that in its higher develop- 
ments their profession means much more than making 
lines on paper; and that they may at any time be 
called upon to calculate, to design, or to exercise that 
continuous form of invention, technically known. as 
“scheming,” which makes the highest demands on the 
powers of an engineer, and rewards his successes with 
the happiest results.. They should feel that it is worth 
while to take some trouble to be worthy of their pro- 
fession, and they may rest assured that, after all, in the 
drawing-office, as in most other places of business, the 
good man does really go to the top if he has patience 
and energy; while it is certain that the incompetent 
and the careless dranghtsman will in all probability end 
his days in penury, if he does not in time abandon ‘a 
profession in which he takes no interest, and which, least 
of all others, gives rewards to those who do not earn 
them by industry. -Employers have quite as much 
reason, we fear, to find fault as the draughtsmen have. 


RELATIVE RCONOMY IN TRUSSED GIRDERS. 
THE superiority of any particular form of trussed 
girder in point of economy of material over another, will 








principally, depend upon, the arrangement of the ties and 
struts constituting its web.- It is to be understood that 
We are now speaking of girders which have .their upper 
and lower flanges horizontal, although we shall subse- 
quently compare these with others in which these con- 
ditions do not necessarily obtain, In instituting a com- 
varison between girders with parallel horizontal flanges, it 
is commonly reniarked “that the strains ipo the upper 
and lower flanges respectively, ane identical under the 
same load, and independent of the style of bracing 
adopted in the web. This.is not quite correct, and 
although in stuall examples the: inuecuracy would be of 
no practical importance, yet in large girders it would be 
sufficiently appreciable to affect the calculations very 
materially, Me strains upon the flanges,as well as those 
upon any individual member of a girder, depend altogether 
upon the total amount of the weight it has to carry. This 
total weight comprises two separate items, the dead and 
the live, or the permanent duit movable load. The latter 
will be constant for every bridge subject to the same 
description of trattic; but the former will, in a great 
measure, depend upon the character of the design and 
construction of the bridge. Instead, therefore, of assum 
ing, as is frequently done, that any economy of material 
in the web of a girder is confined solely to that particular 
part, it must be regarded as causing a diminution in the 
dead load of the whole structure. This decrease, in large 
girders especially, will diminish the strain upon the flanges, 
and consequently cause a saving of material and weight 
in them, as well as in every other member of the girder. 
This is a point which is commonly overlooked when com 
parisons are instituted between girders similar in form in 
other respects, but differing in the arrangement of their 
webs, 

A little further consideration will serve to show that 
this point is well deserving attention, more particularly 
as engineers in the present day are obliged to pay great 
regard to economy of material. {tf the weight of a well 
proportioned lattice girder be represented by 30, the 
weight of the two flanges may be put equal to 20, and 
that of the web to 10. But in badly-proportioned and 
badly-designed trussed girders there is frequently a 
redundancy of material in the web amounting to as much 
as fifty per cent. In such cases the total dead weight of 
the girder would be represented by 35 instead of 30. The 
strains upon the flanges and also the quantity of material 
in them are directly proportional to the dead weight. 11 
follows, therefore, in two girders having the same span and 
depth, one of which is properly proportioned with regard 
to the relative quantity of material in the flanges and 
web respectively, and the other is not, the exeess of 
material required in the particular instance alluded to 
would be equal nearly to 17 per cent, This amount is much 
too large to be neglected in girders having a span of 
100ft. and upwards. The necessity ef employing a cor 
rect arrangement of bars in the web of a lattice girder 
becomes of greater importance as the size, and conse 
quently the depth, of the girder increases. Theoretically, 
the strains upon the web are independent of the depth, 
and so is the quantity of material considered as the mere 
sectional area of both struts and ties. But an increase 
in the depth of the girder causes a corresponding increase 
of material in both struts and ties due to the angmented 
length of the bars. Moreover, as the length of the struts 
or compression bars increases, so must their tendency to 
deflect be counteracted either by the addition of stiffening 
bars, by the more frequent intersection of the struts with 
the ties, or by adding to the struts themselves an excess 
of sectional area over and above that required by theory. 
On the other hand, the strains upon the flanges ar 
inversely as the depth of the girder, so that what is lost 
in one way with regard to increase of weight, may be 
recovered in another by adopting the most favourable 
ratio of depth to span for any particular example. 

When the merits of the open web girder became too 
prominent to be denied recognition, it was satisfactorily 
demonstrated that the relative economy of the lattice, 
the Warren, andthe plate girder were “accurately repre 
seted by the numbers 100, 110, and 150. We omit the 
plate girder from consideration, as it is excluded from 
our present subject. Having regard, therefore, only to 
girders of the open web type, it. appears.that_recent.ex- 
perience and calculation have resulted in apportioning to 
the latticé,ithe' Warren, and the truss, ii} whi¢h yertical 
are. used in cémbination ‘with diagonab bars,'so'far as 
the web is concerned, the different degrees. of economy 
represented by the numbers 100, 116, and 142. Our 
attention has been drawn to this question by a paper 
read, in the latter part of last year, Stem the American 
Society of Civil Engineers, in which the author comes to 
the conclusion that there is very little difference in the 
relative amounts of material required in the three 
descriptions of trussed girders we have just mentioned. 
Any slight difference which may exist, he élaims for the 
third, or that in which both vertical and diagonal bracing 
are used, namely, the well-known Whipple truss. This 
conclusion is quite contrary to our experience, but it is 
not difficult to point ont how Mr. Emery, the author of 
the paper, has arrived at it. It is to be noticed’ that 
in the Whipple truss, which Mr. Emery evidently 
assumes as his standard or model truss, the struts are 
laced vertically, and are therefore as short as possi- 
hie. while the ties are inclined at the angle of 45 deg. 
In the example given of the triangular truss, which 
may be taken as equivalent to our lattice girder, 
the angle for both struts and ties is about 63 deg., which 
is not the economical angle for that form of construction. 
We will first consider theoretically the difference between 
the two systems of webs, and subsequently the manner 
in which the whole girder is thereby affected.  [f the 
triangular truss be drawn' with all'the bars'in the web 
that is, both struts and ties—inclined at the angle of 
45 deg., we shall have'the following results: The num- 
ber of panels or points of intersection between the flanges 
and the web will be halved, so that only half the number 
of strats will be required in the web. But’on the sup- 
position that the two examples of trusses under notice 
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have the same span, depth, and load, each strut in the 
lattice girder will have to carry twice the load borne by 
each in the Whipple, so that were the struts vertical 
in both trusses, there would be no saving either one way 
or the other. The struts in the lattices are, however, 
inclined at an angle of 45 deg., which increases the strains 
upon them as much as 40 per cent, The end struts in 
the Whipple girder are inclined at an angle of about 
63 deg., so that, as these are the most heavily strained-—so 
far as the struts alone are to be considered—the advan- 
tage is in favour of the Whipple truss to about 35 per 
cent. 

Let us now take the case of the ties. In their case the 
angle of inclination is the same in both descriptions of 
trusses, so that for the same load the strains upon each 
of them will be equal. The number of ties in the lattice 
or triangular truss is the same as the number of struts, 
and consequently the load each tie carries, compared with 

‘that borne by those in the Whipple truss, is as two to 
one. If the number of the ties in the lattice truss were 
double that in the former, there would thus be no advan- 
tage in one web over the other. But the number of the 
ties in the Whipple truss exceeds that in the lattice by 
about 75 per cent., owing in great measure to the neces- 
sity of introducing additional ties at the centre of the 
girder for the purpose of counterbracing it. This feature 
will be alluded to again presently. To sum up, if we 
deduct the advantage due to the Whipple on the score of 
the struts from that in favour of the lattice girder result- 
ing from the ties, we find a balance on the side of the 
lattice to the amount of about 30 per cent, This corre- 
sponds with the assertion made at the commencement of 
our article respecting the relative economy of different 
styles of bracing. 

The saving of material is not the only advantage which 
a girder derives from a scientific method of arranging the 
web. In a former article we pointed out that the nature 
and amount of the workmanship very materially affected 
the cost not only of girder bridges, but of engineering 
structures of all kinds. It is obvious that in this respect 
the fewer the number of bars, consistent with other con- 
siderations equally important, in the web, the fewer the 
number of joints and intersections, and the less the 
amount of workmanship. Both from the calculations 
already entered into, kad fro the inspection of a diagram 
or skeleton elevation of trusses of the description in 
question, it ean be readily estimated that the workman- 
ship required in this respect in the Whipple girder is 
three times in excess of that necessary in the lattice. 
Care must be taken not to push too far the value of 
fewness of bars in the web, or we shall fall into the other 
extreme, and be compelled to acknowledge that the 
Warren girder, with its single system of triangulation, 
fulfils all the requirements of economy, and should be 
adopted as the standard or model girder. The fact. is 
that the Warren girder not only fails in those require- 
ments, but is not applicable to large spans for many 
reasons besides those of mere economy. 

A feature of the lattice, or double diagonal web girder, 
as it may be termed, is that it needs not the addition of 
extra bars in the web in order to counterbrace it. All that 
is necessary is to put a strut in the place of a tie, and the 
object is effected at once. In the Whipple and other 
trusses in which vertical bars are used in the web, the 
counterbracing, as has been already stated, must be 
accomplished by the introduction of additional ties or 
struts, at and near the centre of the girder. This leads 
to a very wasteful expenditure of material, insomuch as 
it affords the ouianghe of a combination of bracing, in 
which there are vertical bars intersected by diagonals 
inclined in opposite directions. Space will not permit us 
to enter into an investigation respecting the comparative 
inerits of the two other types of girders mentioned in the 
paper referred to. These are the bowstring, and its 
iverted form, the suspended arch, both of which possess 
features of interest for the engineer. 

In conclusion, we do not differ from the author of the 
paper in the results of his calculations, nor impugn their 
accuracy. He is no doubt correct in the deductions he 
has made from the data he has assumed. But while he 
has selected the most favourable arrangement for the 
Whipple or standard truss, he has not done so for the 
triangular or lattice truss. Consequently, while his 
reasoning leads to a fair comparison of the particular 
arrangements of the web of the girders he has selected, 
it is quite erroneous when applied to the best form in 
which the web of a lattice girder can be arranged. When 
comparisons or experiments are made between different 
types of girders, the best examples should be chosen of 
their respective kinds; otherwise, the comparison is 
obviously unfair to one or other of the selected types. 

- ee — 


THE NECESSITY FOR CHEAPENING TRON. 
Tuat the cost of producing iron must be lessened if the 


trade is to revive and prove lucrative enough to justify the | 


employment in the industry of capital that might be otherwise 
rofitably invested, we have more than once pointed out. 
Numerous causes might be cited as originating the necessity. 
There is a class of men whom it is most desirable to impress 
with the importance of the question in a manufacturing 
sense—it is the class upon whom the practical management of 
our ironworks mainly devolves. These, in the central iron- 
making district of the kingdom, it is not unsatisfactory to 
note, appear to have arrived at a like opinion to that which 
we have not unfrequently enunciated. Ten ironworks’ 
managers of South Staffordshire and East Worcestershire 
have just been discussing the point. It was raised in a 
paper read before their association by Mr. W. W. Heeley, 
an ironworks manager of Darlaston. Mr, Heeley urged 
that as the quantity of pig iron made in 1877 is 
known to have been as much as that made in 1876, while 
there is less consumed at the mills and forges than in either 
of those years, a greater proportion than heretofore must. be 
going to produce steel in competition with rolled iron, That 
steel is making so much progress)in the consuming market, 
Mr. Heeley and his fellows admit does not call for surprise 
when the relative prices of the two metals are remembered. 
Mr. Heeley plainly told his hearers that it was “no use to 





blink at what was a hard and stern reality. It was better that 
they. should look/the matter fairly in the face and recoguise the 
truth. Only by the cheapening of iron could the almost 
defunct trade of many localities be resuscitated.” His fellow 
managers did not attempt to controvert the point; they | 
admitted that Bessemer and Siemens steel,was ‘‘making rapid | 
strides ;” and that the outlook was ‘‘ta say the least, not 
hopeful” in relation to finished iron. Nay, basa Bi them | 


went so far as to express the conviction at the 
peeees of puddling* would ‘succumb through “inadapta- 
vility to the necessities of the age.” The ironworks | 


managers of Staffordshire believe sore things about steel 
than «are veritied by the facts; but. when steel rails 
are to be had at only a few shilli over £6 per 
ton, and when one works turn out opwalll of 1700 tons a 
week, their fears are not wholly baseless. Their occupation 
will not, however, be gone for many years to come if by a less 
unscientific and less extravagant method than hand-puddling 
they can produce iron as compact in substance and as uniform 
in quality as modern steel, yet without its tendency to erratic 
rupture, 


CONVICT LABOUR IN AMERICA, 

THE prison labour question, which has at various times and 
under sundry aspects proved a bone of contention in this 
country, has assumed a peculiarly practical phase in the 
United States, where some of the troubles of older countries 
appear to be rapidly developing themselves. The particular 
case in point to which we refer is that of Messrs. Perry and 
Co., stove manufacturers of Chicago, Illinois, who are, we 
believe, one of the leading firms in the trade. Messrs Pe 
have recently made a contract for a term of five years wit 
the authorities of the State of New York, whereby the latter 
bind themselves to furnish no fewer that 900 convicts to do 
such work as may be required’of them in the shops of the 
firm. Messrs. Perry state that they have been led to take 
this step owing to the ‘galling despotism” of the Moulders’ 
Union, which had long compelled them, on pain of closing 


their works by a strike, to pay from 25 to 50 per cent. more : . : : . 
y nay to pay } re | tions put by those interested in colonial railway extension. 


for labour than was current in other portions of the country, 
and which arbitrarily dictated whom they should and whom 





they should not employ, This despotism, they say, resulted 
in a loss of business amounting to ‘‘millions”-——of dollars | 
presumably-—-besides compelling the public to pay *‘ war | 
prices” for their stoves. ~ This reason no doubt appears | 
sufficiently cogent to the firm themselves, buc it has | 
not met with approbation amongst their 
having, in fact, apparently completely astounded the other 
stove manufacturers, The National Stove Association, indeed, 
have had a special meeting on the subject, whereat it was | 
admitted that by taking this course, Messrs. Perry had out- 
distanced competition so thoroughly, that ‘‘those manufac- 
turers who cannot conform to existing circumstances had 
better withdraw from the trade.” The public are warned by 
these opponents of the employment of convicts not 
to purchase the stoves made by their hands, whilst, on 
the other side, Messrs. Perry are naturally trying to turn 
their notoriety to practical account. The problem is of 
interest to us also. By employing this labour the State is 
relieved of a burden, and the public have, or should have, the 
benefit of cheaper articles. No firm had any prior chance of 
securing such labour, and it was probably owing to some 
chanee or enterprise that the Messrs. Perry obtained the 
advantage. [It would probably suit all parties were the 
arrangement to be made with another firm at the expiration 
of this contract, and so on throughout, so as to prevent any 
one house from haying the advantage in perpetuity. 


THE NEEDLE AND THE GOVERNMENT. 

Puptie works in London are under the eontrol ‘of two very 
different authorities—her Majesty’s Office of Works and the 
Metropolitan Board of Works—and the way in which the 
public may be let in between the two is strikingly shown by 
the circumstances attendant on the choice of a site for 
Cleopatra’s Needle. The needle is the property of the nation, 
and is justly regarded as a monument of national interest. 
At present it is in the hands of contractors-—-who, by the way, 
have a nice little bill for salvage tosettle with the owners of the 
Fitzmaurice—-and though these gentlemen practically do pretty 
much what they like with it, it is still, we are happy to 
say, national property. As such, the choice of a site 
rested in the Government, and the Palace-yard position was 
the exposition of ifs taste.. That disapproved by acclamation 
and condemned by necessity, the Government gave up the 
whole business, and handed the stone over to the Board of 
Works. The Board, as might have been expected, showed 
still worse taste. Thus the question whether or not the 
nation’s property shall stand under the lee of Charing-cross 
Station rests for answer solely with a body of London dele- 
gates, assisted by Mr. Dixon and Mr. Wilson. ‘his is a 
startling announcement, but it is none the less true that the 
matter has now passed out of Mr. Noel ’s hands, and that the 
final word of consent to the proposal of the contractors to 
erect the obelisk on the Embankment is only withheld until 
some formal matters relating to the support of the Embank- 
ment, details of work to be done, and so forth, have been 
approved between the Board and the contractors: What 
becomes of Mr. Noel's promise of ample discussion and 
careful consideration? Matters have come toa pretty pass 
when a Government department shirks responsibility by 
quietly transferring its authority toa local Board. Truly, 
they do manage some things better in France. 


REVIEW. 


Remunerative Railways for New Countries, with some account of 
the first Railway in China. By Ricnarp °C. Raper, 
M.LC.E. With numerous Estimates and Illustrations, 
London: E. and F, N. Spon. 1878. 

THE ever-increasing interest which attaches to the con- 

struction of light railways, not. only in the colonies but 

at home, owes its existence chiefly to that most potent of 
recommendations, namely, that it affords a safe and pro- 
fitable application of capital. In colonies the value of 
these railways in opening up the country. and its, com- 
merce by carrying inland those necessaries to life and 
progress which are purchased by the produce that the 
railway carries to the seaboard, ean hardly be over- 
estimated ; but the necessity for cheap railways in new 
districts of old countries, or in the agricultural dis- 
tricts. of our own islands not served and not likely to 
be served by main lines, can hardly be said to be of 
less, importance. This is evident, not only from the 
interest taken in those light railways already constructed, 
but from the frequency with which we hear of railway 











competitors, | 
| 





companies being asked to construct branch, lines, and 
from.the many projects for country tramway lines which 
from time to time are brought forward. The rapid ex- 
tension of the use of traction engines. in districts not 
served by railways is further evidence of the necessity 
for the means of transport cheaper and more expeditious 
than that by horses, The main question is thateof-cost, 


and it is to the subject of “how much ” that Magpie 
principally devotes his pages. As a member ofa well- 
known=fim of manufacturers of railway matertal the 


| author is enabled to give a great deal of Mact s a of a 


thoroughly practical character on his subject ; ai those 
who are thinking of constructing pioneer railways will! 
be enabled to get a very fair idea of what such*hmes of 
different gauges may cost from the very full schedwles of 
costs and prices with which he has accompanied his 
ideas on the @épstruction of these lines. In many new 
countries new lites have only been constructed by aid of 
State guarantees,sthe result of which has been that 
expenditure for large lines has been much_ greater 
than the needs of the locality dictated, and hence 
their earnings haye béen insufficient to pay the guaran- 
teed dividends without calling upon the State. States 
are, therefore, becoming tired of guarantees, and while 
there is a general outery for more railways, they will, if 
constructed, have, Mr. Rapier observes, te depend 
entirely upon their intrinsic merits and prospects of 
earning their own diving, rather than lean upon any 
artificial support. To private enterprise and cheap 
methods of construction, therefore, communities must in 
future look for multiplication of their means of transport. 
Mr. Rapier has, therefore, written a book which addresses 
itself to capitalists and bankers, by ‘combining, with 
some useful observations on the.possibilities of light 
railways, a great deal that forms answers to the first ques- 


In his book there is to be found a good deal of useful 
information respecting the cost, length, working, and 
other expenses of various lines in different parts of the 
world, améngst which may be mentioned the Isleof Man 
Railway, made on a gauge of 3ft., with 40 lb. rails, and at 
a total cost of £6500 per mile, which is worked at 41 per 
cent. of it& gross receipts. The Ballymena and Red Bay 
Railway, also of 3ft. gauge, is worked at 33 per cént., and 
the Westleigh Railway, a short line of the same gauge, 


| laid with 30]b, rails, and carrying trucks weighing but 


30 ewt. laden, is worked for less than 50 per cent..of its 
gross receipts. Mr. Rapier has fairly considered. the 
question of break of gauge with relatior to his subject, 
and has collected and placed before his -readers a great 
deal of useful information which could only be other 

wise obtained by consulting the pages of works on rail 

way construction, reports, and manufacturers’ estimates 
and catalogues. In an appendix the author describes 
Cleminson’s system of radial axle stock, which was illus 

trated and described in THE ENGINEER of the 15th ulft., 
and in referring to the many economies which attend the 
construction. of lines with sharp curves, observes that this 
system removes the objections which have hitherto 
belonged to their use. Freedom and safety in passing 
round the smallest necessary curves are secured, while 
the advantages connected with the employment of long 
vehicles are wholly relieved of the otherwise attendant 
disadvantages, considerations which are of especial value 
as regards narrow gauge light railways. The appendix, 
giving the history of the first railway in China, will be 
read with much interest by all who have followed the 
short accounts of the earliest attempt to establish steam 
transport in that conservative land. Though the Shanghai 
and Woosung Railway after its short life, has been re+ 
moved by the Chinese Government, Mr. Rapier is of 
opinion that the time is not far distant when the favour 
with which a large class in China look upon the little line 
will have its effects in some further progress of a decided 
character ; and this is supported by the petition pre- 
sented to the Viceroy by the merchants and people of 
Shanghai. 

The history of this railway is remarkable, not only on 
account of the peculiar opposition of the Chinese autho- 
rities to its introduction, but in that it was completed, 
worked at a profit for a year, and then bought and paid 
for in cash for the express purpose of stopping. it. .The 
labouring population of the. districts it. served were 
clamorous for its retention, for they found that their 
barge and wheelbarrow work had increased instead of 
decreased, as they feared it would, and they fully appre- 
ciated the great-saving in time and money which the rail- 
way effected. Everyone must agree with the author iu 
his belief that there are thousands of districts in which 
we shall yet see smaller and cheaper railways—smaller 
in every way, except in dividend. Mr. Rapier’s book is 
well printed and finished, and may be obtained in New 
York, Berlin, St. Petersburg, Calcutta, Bombay, and 
Melbourne. 





EXTENSION — TYPES 

WORK. 

In our impression for Jan, 18th, 1878, were illustrated the 
general types of earth and, masonry work on. the, projected 
Matalé Railway, Ceylon. We now give at page 162 illus- 
trations which show the general characteristics of the iron- 
work, already in course of construction. The drawing explains 
itself, except, it must’ be stated, that the upper figures relate 
to girders of 126ft. clear span shown half length in the eleva- 
tion. It will be understood that it shows what may be 
termed standard bridge work, the general proportions of the 
girders being good, and such as may be looked upon as fair 
examples of railway bridge construction. . The dimensions are 
attached, and from these and the details the weights may be 
obtained. 


OF . IRON. BRIDGE- 








Tue Hieuest MINE iN THE Worip,—The. Moose Mine, in 
Colorado, located nearly on the culminating point of South Park 
range, is at present the highest mine being worked in the, world. 
Its boarding and living houses for the miners are built into, the 
mountain at the mouth of the mine, considerably over 14,000ft, 
above tide-water. 
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Tus syphon, the invention of Mr. R. Weatherburn, of 
Radin-ee heen, is said to possess the peculiarity and advantage 
of not working when the locomotive or carriage on which it 
is fixed is at rest, the resumption of motion by the locomotive 
or vehicle causing an instantaneous flow of oil, which can be 
so controlled as to suit the requirements of the smallest or 
largest frictional area. 

he mechanism is entirely independent of connection with 
other parts, depends upon the commonest of natural laws, and 
dispenses entirely with the use of worsted and wire. Its 


principal feature is its great economy over the ordinary syphon; 
Pp on a pair of side bars of a l7in. cylinder engine for a 


period of five months, its average consumption has, we under- 
stand, never exceeded 2 oz. of oil for every 520 miles ran— 
or three days’ work, including thirty-six hours standing. 

The amount of oil required by the old system with the 
most hazardous economy and the careful withdrawal of trim- 
mings at each important halt, is 3 oz. day, or 9 oz. for the 
three days. The waste of oil by the old system is very 
great, as the sides and bottoms of engine shed pits amply 
testify. The continuous drip of oil from engines working 


to stopping trains, and shunting during the time they | 
are standing, and which is lost for actual lubrication, is | 


entirely prevented by this system. Another advantage is 
its freedom from dirt, liability to clog being avoided by the 
oil always being on the ripple, owing to the movement of 
its interior parts. A short explanation of its construction will 
suffice :—The oil cap or reservoir in lieu of being fitted with a 
tube for the reception of worsted and wire is simply bored 
through and fitted with a small spindle valve C, having a 
certain amount of 
bell-headed pendu 


um D suspended from regulator screw E in 


the lid encloses without touching the end of spindle valve when | 


the vehicle is at rest. The motion of the engine or vehicle 
communicated to the pendulum D causes it to oscillate and dis- 
turb the valve from its seating, thus allowing the lubricant 
to flow. The movements of the pendulum can be regulated by 
means of the adjusting screw E to suit light or heavy running, 
thick or thin oil. 

The syphon is specially adapted for long distances, is appli- 
cable to slide bars, valve spindle carriers, axles boxes of ae. 
motives and carriages, and tram-cars. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible s the opinions of our 


correspondents. 











THE COLD STORAGE WHARF. 

Srr,—The following description of the arrangements now made 
by the Cold Storage Wharf Company for cold storage may 
interest your ers :— 

The extensive premises under the Cannon-street station of the 
South-Eastern Railway reaching from Thames-street down to 
the river, and which were formerly occupied by Messrs. Macfar- 
lane, Founders, have been recently taken on lease by the Cold 
Storage Wharf, Limited, and converted, at considerable outlay, 
into a market hall, refrigerating storage, and general and bonded 
vaults. ‘Che advantages of the situation can scarcely be equalled 
in London. It is very central, being in the heart of the City, 
and « four landing stages at the river side, with ample 
— way. The storage capacity is nearly 500,000 cubic feet, 
and the area 27,000 square feet ; the refrigerating chambers are 
capable of holding more than a week’s supply of meat for the 





whole of the metropolis; and besides meat, it is purposed to | 


store poultry, fish, fruit, and other perishable foods. 
of the building is fitted up for this branch of business. 
The perfect oye py of the foreign meat trade has been 
greatly retarded, and the profits considerably reduced below a 
remunerative point, from want of proper stores, where consign- 
ments could be kept in good condition for the markets ; but it is 
hoped that the ep adopted, and just now put into operation 
by this company, will meet that requirement. But although the 
system of cold storage is by no means an experiment—having 
been in use in America for some time—it has involved long an 
careful deliberation as to the best means of applying and establish- 
ing a system suitable to a ——- of a capacity sufficient to meet 
the requirements of the metropolis. On considering the matter 
of food supply in the light of the fact that, during 1877 
104,871,804 1b, of fresh mest, yplued at £2,640,670, was imported 
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into this country from America, and 200,420 cases from Australia, 

| the importance of any undertaking for securing the delivery of 
the meat fresh and good to the consumer will become more than 
ever manifest, and should such a result be successfully and per- 
or amass | maintained, the prices will, of necessity, fall much 
below what seems at present greatly disproportionate to the vast 
quantities imported. 

The following is a description of the scheme, which has 
been designed by myself and Mr. E. A. Gruning, F.R.1.B.A., 
and carried out, under their direction, by Mr. Garrod, 
builder, and Messrs. Russell and Co., engineers, Hatcham :— 
Four of the arches are entirely isolated; and made air- 
tight. The entrance to them is from a passage also shut 
off at each end, so as to limit the quantity of air admitted 
at the opening ot any chamber. The doors are of double thick- 
ness, in double rebated and grooved frames, lined with rubber 
stops, and fastened with heavy iron self-tightening latches. 
A double glazed opening shows a thermometer and hygrometer 
hung inside. A vacuum gauze is also inserted, with an inside 
funnel, as a precaution should accident arise to any of the valves, 
and stop the passage of air. The interior of the ground floor of 

| each chamber is fitted up with hooks and bars, upon which to 
hang quarters of meat. The upper floor is also prepared for 
storing baskets and crates of elle aE foods. An arch, termed 
the “coil chamber,” is fitted up with four coils of 6in. by #,in. 
| cast iron pipes, connected with bonnet bends, and strapped to a 
| gridiron of rolled joists at varying heights from the floor. These 
pipes are laid to a transverse fall of 1ft., and to an alternate rise 
| and fall longitudinally of lin., and graduated so that any con- 
densation » moisture in the air in its passage through the pipes 
may run to the lowest end, and thence into a cast iron syphon 
pot which is attached to each coil. These pots are tuted with 
water, to prevent air being drawn. The lower end of each coil is 
fitted with a funnel, and passed through the chamber wall, and 
bolted to an iron receiver of sufficient size for four inlets. e 
receiver is prepared for holding charcoal trays and chemically 
| saturated wool, so as to purify the air, when necessary, before 
ing into the coils. Under the coils a grid is fixed for support- 
ing the ice, which is laid in sufficient quantities to cool the entire 
pipe surface. Arrangements are also made, by means of tanks, 
| so that the coils can A wholly immersed in a freezing mixture 
other than ice. The upper end of each coil is conveyed to the 
emma gg cooling chambers, into which it projects with a 
| funnel. Outside of the chambers, and running parallel thereto, 
| is laid a 9in. exhaust main, to which is connected a draw-off pipe 
| from each ¢ ber, having at its extreme end a funnel projecting 
above the floor. At one end of the main a Waller and Beale's 
| exhauster is fixed, capable of drawing 15,000 cubic feet of air per 
| hour, and which is driven by a horizontal 10-horse high-pressure 
| engine. The boiler is an ordinary short Cornish, fitted with a 
| steam injector and other usual appliances. A series of valves are 
| placed in various situations along the pipes and coils, so that one 
or more chambers may be worked together or singly, or two coils 
may be worked into any one chamber, if greater cold is requisite. 
The coil chamber being filled with ice, or the tanks with mixture, 
| it is closed up, and the valves for the chamber to be worked being 
| opened, and the exhauster set in motion, a partial vacuum is first 
| produced, and then the air is admitted into the receiver, and 
| passes through the coil and ascending pipe into the upper, and 
| thence into the lower floors of the cooling chamber, and is drawn 
| out by the pipe attached to the exhaust main. A pipe velocity 
of 3ft. per second, and equal to a discharge of 3000 cubic feet per 
| hour, will reduce the temperature of a chamber to 38 deg. in a 
| few hours, or otherwise, in proportion to its cubical sapacity and 
the temperature of the chamber at the time of closing, and also 
| to the temperature of the foods stored. The machinery is kept 
| at work day and night. Each coil contains about 300ft. of pipe. 
| A number of trials have been made under varying circumstances, 
| all of which have fully substantiated the hypothesis of the engi- 
| neers, and on Wednesday, the 13th ult., Mr. Charles L. Peel, 
| clerk of H.M.’s Privy Council, and Professor Brown, visited the 
wharf, and ins the working, and expressed themselves 
much pleased with the arrangements. 

In addition to the storage, this company is inaugurating its 
own service of home and foreign refrigerating rail cars and 
vessels. The cars are now being designed L myself, and 
they will, in all probability, be built by an English wagon com- 
pany. ARCHIBALD D. Dawnay. 

London, Feb, 4th. 


THE “MOULDERS’ READY RECKONER.” 

Sir,—I think your comments on my little book—‘“ The 
Moulders’ Ready Reckoner”—most uncharitable and un- 
warranted, First, the incorrectness of my pipe rule is only in 
| theory, because, after the multiplication by 3°1416, the cylinder, 
| Practically speaking, becomes a plate, Superficial inches, in my 








| might have been stated ) 
| has been the cause of it being overlooked. Still I do not think it 
| would mislead any moulder with a model before him, and, if 





rule, is an abbreviation of superficial area in inches. Multipli- 
cation by the thickness, when lin., would not alter my figures + 
and cubic inches, as applied here, is also an abbreviation of 
solid content in cubic inches. Secondly, the incompleteness of 
definition is typographical, but the unit of definition is explained 
to be inches in the same line and the one following—11} and 
1} is equal to 13in. Thirdly, the example which follows the rule 
clearly shows the reason of the multiplication by 0°26, and at 
page 33 it says that cubic inches, multiplied by 0°, equals Tbs. 
of cast iron. The rule for finding the area of a 1 elopipedon 
in a clearer manner, but its simplicity 


he 
is not very dull indeed, he will see that four sides have to 
accounted for besides the ends; in fact, every two equal sides 
would be made one in practice. Davin NEAvr. 
Aberdeen, March 4th. 





STEEL BOILERS. 

Srr,—I beg to confirm “J. 'T.’s” letter in THe ENGINEER of 
March Ist, concerning steel boilers, having worked myself sixteen 
years ago with Messrs. Adamson and Co., and flanged many miles 
of steel flues for them. At that time they were turning out at 
least two boilers per week. The steel used was of first-rate 
quality, and it was scarcely possible to break a strip cold, There- 
fore, 1 consider that Messrs. | neon have made more steel boilers 
and had more experience than any other firm in the trade. 

Steam Boiler Works, Marsh-gate-lane, Frepk. WARE. 

Stratford, E., March 6th. 





A NEW 100-TON GUN, 

Messievurs,—Dans votre article qui a pour titre “A New 
100-ton Gun”—Enerneer, 22 Février, 1878—je trouve quelques 
inexactitudes que je vous prie de rectifier. 

Le plus gros canon en fonte fretté d’acier qui a été construit 
et expérimenté jusqu’ \ présent ne pese pas 60 tonnes, mais seule- 
ment 38, le diamétre de fame étant de 32 centimetres. 

Le canon, comme tous les canons du méme syst?®me, n’a pas de 


| tube d’acier dans l’ame, la bonne qualité de notre fonte nous per- 
| mettant de faire & moins du tube. 





Aux premiers coups tirés avec le canon de 38 tonnes, il est 
arrivé un accident, une frette s’étant brisée—sans explosicn cepen- 
dant—et cela & cause d’un défaut local trouvé dans la frette, dont 
la rupture est tout-d-fait indépendante du syst?me du canon, 

Apres avoir remplacé la frette brisée on a repris les expériences 
de tir, et le canon de 38 tonnes, comme résistance et justice de 
tir, adonné d’excellents résultats et a méme dépassé nos espé- 
rances, car il a éxécuté un nombre considérable de coups, dont 
quelques uns avec des charges trés-fortes, et il est encore en bon 

tat de service. 

Le canon de 100 tonnes sera du méme systéme, c’est-d-dire en 
fonte avec une triple couche de frettes en acier fondu, et nous 
avons tout lieu de croire qu'il donnera de bons résultats et pourra 
lutter avec le canon de 100 tonnes Armstrong. 

La coulée est réussie parfaitement, malgré les grandes diffi- 
cultés qu’on aen & vaincre, car pour remplir le moule on a dt 
recourir & dix fois & reverbére et un & cubelot. 

Le canon de fusion pese 72 tonnes, y compris la simpelotte ; 
fini, i] pesera 100 tonnes & peu pres, dont la moitié de fonte et 
l'autre d’acier. Je dois en dernier lieu vous faire observer que le 
fonte employée pour la coulée est un melange dans lequel la fonte 
Gregorini, de lére fusion n’entre que pour les 74, le reste étant 
fonte de vieux canons, masselottes, etc. 

Veuillez agréer, Messieurs, ]’expression de mes sentiments des 
plus distingués. J. PROVENZALE, 

Capitaine d'Artillerie attaché & la Fonderie 

Turin, 2 Mars, 1878. Royale de Turin. 


PROTECTION OF CASEMATE GUNS, 

Srr,—In your issue for January 11th, Lieut. Clarke, R.E., in 
reply to my letter of December 28th, 1877, states ‘‘ that mantlets 
are various, and their employment not particularly new.” The 
question at issue has no reference to the various mantlets sub- 
mitted for use in the service, but to one particular description, 
viz., that which is counter-balanced. This is what Lieut. Clarke 
and Herr Krupp claim to be their invention. I cannot agree 
with Lieut. Clarke that the mantlet he proposes differs entirely 
in principle to what I ag The mantlets are identically the 
same, viz., one plate of iron. It is in the method of raising and 
lowering the mantlets the difference exists. 

Brompton Barracks. J. Jones, Quartermaster, R.E. 





THE PAY OF DRAUGHTSMEN, 

S1r,—Perhaps now that the question of the pay and position of 
draughtsmen are being brought forward in THE Encrvern, it will 
not be out of place to ventilate a subject, which I for one am in 
the dark about, viz., how a draughtsman should be paid. It has 
come under my notice lately that a firm of engineers in the Mid- 
land counties have commenced to pay their draughtsmen by the 
day, stopping their pay every hour they are away, and paying 
them for all overtime. As I have never heard of a similar case 
should like to know whether it is usual to pay draughtsmen so, or 
whether this is “the exception which proves the rule.” One 
thing is certain, that while in some cases if might increase the 
income of draughtsmen by increased work, it also brings them 
down to the same level as an artisan. 

As “ F. A. H.” in the last issue of Tue ENGINEER so ably puts 
forward the present condition of draug ht+men, it would be mere 
tautology on my part to repeat it, and I can only add that I fully 
endorse his sentiments, and can only wonder ben draughtsmen 


accepting day wages can expect to raise themselves to or keep 
that = which they ought to occupy. T. D. S. 
Feb. 26th. 





Fortirications.—A parliamentary paper has been issued 
showing the account rendered by the War-office of the ‘* Loans 
for Defences ” for the year 1876-7, in respect of fortifications, &c. 
The total amount issued out of the Consolidated Fund up to 
March 3ist, 1877, was £7,325,000. The expenditure in 1876-7 
amounted to £105,323, and the total expenditure = to March 31st, 
1877, to £7,314,853. The total expenditure to March 31st, 1877, 
on the Horse Sand, Spit Bank, and No Man’s Land forts at 
Portsmouth was £1,101,593. The fortifications on the western 
heights of Dover have cost £200,289, and the north-eastern 
defences at Staddon £325,025. 

LonDon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly sitting took place on Saturday last 
at the Cannon-street Hotel, Mr. Joseph Newton, C.E., president, 
in the chair. ‘The routine business having been disposed of, the 
election of ordinary and roy my! members followed. In the 
first-named class was Mr. C. G. Marston—of Messrs. Tangye 
Bros.—and in the second, Messrs. A. H. Bateman—of Kast 
Greenwich— Mr. Goodwin and A. Glendinning. The chairman 
then announced that the arrangements for the anniversary 
festival, on the 16th inst., were progressing at pone General 
Younghusband, C.B., Mr. Samuda, M.P., Sir Joseph Whitworth 
Mr. nee Edwards, and others having consented to tak 
part in the proceedings and to support Lord Granville. After- 
wards Mr, Bateman read a paper ‘‘ On Metaline.” This material 
was described as ‘“‘an impalpable metallic powder submitted to 
enormous hydraulic pressure and fo’ into steel moulds, thus 

roducing cylinders or plugs, which were inserted into ordinary 
es bearings, drilled to receive them, and upon the surfaces of 
the plugs the spindles or shafts ran.” Thus, it was asserted, 
friction was minimised, and lubricants were rendered unnecessary. 
In the discussion which followed, Messrs. Coates, Bragg, Low, 
Cartmel, R.N,, Stabler, Sykes, Siddon, and the chairman took 
part, the balance of testimony being in favour of metaline. A 
vote of thanks wae awarded to Mr, Bateman at the close of 
the proceedings, 
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WOOD PAVEMENT. 
No. I. 


Tue use of wood in the construction of roadways probably 
dates as far back as the earliest necessity for transporting 
merchandise of any kind over bad ground, such as marshes or 
bogs. Roadways constructed with transverse closely laid 
round timbers were, it may be assumed, used for various 
purposes thousands of years prior to their common use by the 
American settlers, in that form of track known by them as 
corduroy roads, owing to their ribbed surface; and wood 

thways constructed of planks and balks have been in use 
in all historical times for special purposes. It does not, 
however, seem that wood pavement, properly so-called, was 
used prior to the present century, its earliest application to 
common roads being, it appears, made in Russia. It was after- 
wards tried in Vienna, and in new York on a smaller scale. 
In 1825 a good deal of discussion took place upon the relative 
merits of different kinds of street paving, with especial 
reference to the streets of London, From that time down to 
the present much attention has been paid by inventors and 
engineers to the question of the most suitable kinds of pave- 
ment for the streets of large and populous towns, and at 
different — the use of wood for paving has been strongly 
supported, and as strongly opposed, Its history during the 
past fifty years has been one of adoption and rejection, but as 
after all its trials, its adoption on a large scale, especially in 
London, has been so common, it is thought that it will be of 
interest, as well as of service, to describe in these articles 
some of the more prominent early inventions in reference to 
the subject, before saying anything of the systems now most 
in use. Much useless expenditure of time and money, in re- 
devising and patenting old inventions, may thus be avoided, 
and something may be learned of the prejudicial effects, as 
against progress, of the vestry system of control over the 
construction and repair of streets and roads. In March, 1825, 
Mr, J. Finlayson, a farmer of considerable mechanical skill, 
and inventor of several agricultural implement improvements, 
of Muikirk, Ayrshire, proposed the use of a form of wood- 
pavement for the metropolis, though his proposal does not 
seem to have been adopted, or even tried for some time after 
that date. The system of pavement described in a letter by 
him, and illustrated in theninth volume of the London Journalof 
Arts and Sciences, is shown in the annexed sketches, Fig. 1 
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showing a plan and section of one of a series of castiron frames a, 
carrying a number of wood blocks, ), which, placed together 
on the road bed, formed a wood surface, the interstices 
between the blocks being tilled with gravel or other similar 
material. The cast iron frame carried, as will be seen, longi- 
tudinal and transverse ribs of an inverted tee section, there 
being practically no bottom, but the castings, even in the form 
proposed by Finlayson, would have been of considerable 
weight. These boxes he proposed should be about 4ft. Gin. 
by 2ft. 6in. and about Sin. in depth, the spaces being of suffi- 
cient size to take blocks about 8in. square on the top surfaces, 
their size being, however, larger in the centre, and slightly 
differing from our sketch ; they were to be tapered towards 
both ends from the centre, their length being about 18in. In 
his letter above referred to, he begs his proposal will not be 
hastily discarded because of the eupnennt perishable nature of 
the material, and in support of its durability for paving 
purposes, mentions his own experimental trial of it in 
yroximity to granite paving. He does not say what would 
. used, but he affirms that the wood did not wear down so 
fast as the surrounding granite sets, and that after being down 
for several years, the blocks were found to be quite sound. He 
proposed the use of larch fir as being less likely than most 
other kinds of cheap words to decay in the damp and exposed 
position of wood paving. He saw the utter unsuitability of 
the McAdam system for paving narrow streets where 
the traffic was heavy, and claimed that the system of wood 
paving he proposed would secure the advantages of having 
each block thoroughly secured in boxes containing about 
twelve, and which could be easily taken up and replaced for 
the purpose of laying or repairing gas or water mains. He 
urged that, properly laid, there would be less wear than with 
stone pavement, and anticipated there would be less dust 
and mud. The absence of noise he considered as a very 
important point, and he considered that streets could be more 
easily kept clean by washing, than by the methods then in 
use. It should be noticed that he also urged the necessity of 
so laying gas and water mains that they could at all times be 
accessible without tearing up the roadway; and although his 
proposal would not be now applicable because of the large size of 
these mains, a condition which did not then exist, and which 
he could not be expected toforesee, the following extract shows 
that he early proposed a practicable method of overcoming 
one of the test sources of road or street pavement de- 
struction and obstruction. He wrote :—‘‘ The gas and water 
mains should be laid in a trough of cast iron of sufficient size 
to hold them, extending along each side of the pavement, and 
might be covered with a cast iron top or lid upon which the 
blocks or pavement would be laid, and when gas or watermains 
at any time required to be repaired access could be had to 
them at one fourth the present trouble and expense.” 
Finlayson does not seem to have followed up his proposal by 
getting it tried ona large scale, though we believe it was tested 
on asmall scale, but without success, the wood blocks, once 
they became slightly loose, soon being rubbed and worn very 
loose in their iron sockets. This, however, might have been 
avoided by carefully filling and ramming suitable material into 
the spaces between the blocks, and thus preventing their 
becoming loose; but to use wood for paving was looked upon 
at the time as an almost absurd proposal, and Finlayson’s 
invention inherited the fate of many others that have made 
too great an advance at one stride to meet with a sufficiently 
favourable reception to secure for it a patient and fair trial at 
the hands of those corporations whose too often ignorant 
conservatism prevents the adoption of inventions which, after 
aoa of neglect, are forced upon them. gr bape may thus 
be accredited the first proposer in England of the use of wood 
in blocks placed with the grain in a vertical position, not only 
in conjunction with the iron boxes, as shown in Fig. 1, but 
pores | as blocks bedded on gravel or broken stones as 
stated by him to have been tried on his father’s premises, 





After Finlayson’s proposal, but little was heard for several 
years of the practical use of wood for paving. In October, 
1832, however, a Mr. James Heard, on his return from some 
travels abroad, wrote a letter to the secretary of the Society 
of Arts, which was published in the society's ‘‘ ‘Transactions, ” 
describing minutely a system of wood paving, which had been 
for en | years in use in St. Petersburg. The blocks used 
were hexagonal in form, about Yin. in length, were laid upon 
a well compac of gravel and broken stone, covered 
with a layer of sand, and were fastened together by a wood 
pin, about 6in. in length, driven into lin. holes bored in two 
opposite faces of the hexagon in about the centre of their 
length. Narrow strips of stone paving, apparently kerb 
stones, were laid on each side of the road, the blocks laid 
between these, and fastened together as the laying proceeded 
with the wood pins. The whole surface was then covered 
with boiling tar, which also ran into all the interstices between 
the blocks, and which was at last covered with fine gravel or 
sand, The blocks were apparently cut off the logs, two at a 
time, by two circular saws mounted on one spindle Yin. apart, 
and were afterwards cut into hexagons by steel knives set in 
‘*stamping” machines, at the proper respective positions. 
This form of wood pavement was first tried in Great Morskoi- 
street, in front of the house of the Governor-General, and after 
its efficiency had been proved by several years’ wear it was 
tried on a large scale in Maloi Millionno-street. This wood 
paving, consisting of hexagonal blocks, placed with the grain 
vertical upon a well-made bed of gravel and sand, and satu- 
rated or covered with tar and sand, was well tried and had 
been in use some time prior to the year 1832. This had been 
made publicly known in England by the letter we have referred 
to, in which Heard, in view of its great superiority as regards 
wear, cleanliness, absence of noise over other kinds of paving, 
suggested that its public benefits being so large, the Govern- 
ment should allow timber into England, for 


ye purposes, 
free of duty. The system described by Heard is also referred 
to by Leitch Ritchie, in his glance at Russia in 1835. He 


states that it was invented by a Mr. Gourief, and his descrip- 
tion is substantially that of Heard, except that he describes 
the wood used as of a resinous character, and states that the 
interstices between the blocks were filled with sand and the 
surface covered with boiling pitch sprinkled over with sand. 
He refers also to the t durability of the wood, and its 
capability of withstanding the effects of severe frosts. 

t is also recorded that at about this same date, 1835, a Mr. 
Bradwell, who was at that time the machinist at Covent 
Garden Theatre, and the inventor of the artificial ice laid in 
the Colosseum in New-road, Baker-street, submitted to the 
Paving Commissioners a design for paving certain streets with 
wood blocks, similar to that afterwards carried out in the 
Haymarket. Bradwell’s design was, however, almost laughed 
at by the able commissioners, and the pro to use wood 
for such a purpose rejected as absurd. In 1837 the Phila- 
delphia Courier and Inquirer stated that wood pavement of 
the hexagonal block type was in that town an undoubted 
success, and that there was evidence of its wearing less than 
stone pavement. The first patent taken out in England for 
wood pavement was that - David Stead, dated May, 1838. 
This was a communication, and was for ‘‘making or paving 
public streets and highways, and public and private roads, 
courts, and bridges with timber or wooden blocks.” The 
blocks were described as hexagonal in form, from 7in. to 10in. 
in diameter at the top, “‘shghtly diminishing to the base,” 
and from 9in. to 12in. in height. e wood was to be boiled 
in tar, or some such preservative, and the interstices between 
the blocks were to be filled in with sand, melted pitch, or a 
combination of these. The specification does not confine him 
to hexagonal blocks, but mentions square or triangular blocks, 
and states that when the square form was used they should 
be ‘‘ placed diagonally.” The hexagonal blocks were all to be 
fastened together with wood dowels or pins, as shown in 
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Fig. in which a shows the block and } the wood pin. 
Stead succeeded in getting some of this paving laid down in 
Oxford-street in 1838, and it is said to have worn very well 
for the greater part, but, the length not being great, it was 
not fairly tried, and the blocks near the two ends became 
destroyed where the wheels jumped on to them from the stone 
roadway which adjoined it. Stead did not give any directions 
as to the bed upon which the wood blocks were to be laid, and 
it would seem that the unsatisfactory nature of the bed of 
broken stones and granite which was prepared for the blocks 
largely contributed to the failure of the system. Afterwards 
a bed of concrete, consisting of one part of slaked lime, two 
parts of sand, and three of shingle, was tried, but its expense 
seems to have prevented its general application. After this 
date, however, the method of laying seems to have been im- 
proved, and Stead was paces in getting the system largely 
adopted, though with varying success and against opposition. 
His patent also involved him in, for several years, endless 
litigation, and when the exact similarity of the system he 
tented with that which had been so fully described in 
ingland by Heard, and published five and a-half years previous 
to the date of his patent is considered, this will not cause sur- 
prise. Strangely enough, his patent was not upset on this 
und, for Heard’s letter does not seem to have been brought 
orward during the earlier trials, though Finlayson’s at least 
was often quoted. As soon as Stead’s patent was taken up 
and wood paving was allowed a trial, many others rushed to 
the patent-office with rival schemes, and it was owing to these 
that Stead was involved in so much litigation. To this we 
shall refer further on. 

The second patent taken out in England, in which wood is 
mentioned as a paving material, was by a Mr. John Browne. 
His specification described ‘‘a mode of paving with blocks of 
stone or of wood, and giving security thereto by means of cast 
or wrought iron frames..’ The cast iron frames were to be 
formed with the transverse curve which it was intended to 
give the road, as shown in Fig. 3 at +. The frames or boxes 
were only provided with ribs in the direction of their length, 
or transverse to the road, and when wood blocks were used a 
mixture of tar or pitch and sand was to be run into the 
interstices between the blocks if desirable. This patent, it 
will be seen, was substantially anticipated by the proposal of 
Finlayson. This patent was followed by one for an invention 


communicated to and secured by Mr. Robert Carey, and dated 


January, 1839. According to one modification of the inven- 
tion the blocks were formed as shown in Fig. 4. They were 




















quadrangular in plan and horizontal section, their elevation and 
vertical section being alternately, as shown by these figures, 
so that they locked into and mutually supported and held each 
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other. Blocks with two of the sides alternately convex and 
concave were also described. 

From the date of the appearance of this specification, most 
of the following applicants for patent protection were imbued 
with the idea that it was very essential that the blocks should 
be all made to interlock, and very various and numerous were 
the devices and forms resorted to, to secure this feature, which 
they imagined essential. A patent was secured in April, 1839, 
be a Mr. Thomas Parkin, for, among others, the forms of 
block shown in the diagram Fig. 5. Most of the blocks were 
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to be placed at an angle of from 45 deg. to 70 deg. with the 
Phorizontal, and the surfaces grooved in various ways. In the 
principal form, pairs of blocks were to be fastened together as 
shown in the first two of the illustrations, the plan of 
each pair being as shown in the first. In others the two 
opposite sides were to be rebated as shown, and a fillet inserted 
between them to hold them together, as shown in elevation and 
section, the whole being secured against movement by the 
wedge-formed blocks in the centre of the roadway, as seen in 
cross section in the upper figure. The idea of this necessity 
for interlocking all the blocks became so general that the first 
patentee, Stead, took out another patent in April, 1839, which 
embodied a very large number of forms designed for this pur- 
se, and to which we must return in a succeeding impression. 
t is true that the blocks as described in Stead’s original speci- 
fication, and as long previously described by Heard as in use in 
St. Petersburg, were fastened together in pairs, but they were 
not all interlocked so as to form a connected road covering. 
The origin of this interlocking idea was probably due to the 
rough and unsatisfactory way in which the road beds were at 
first prepared for the reception of the wood blocks, and which 
permitted their irregular subsidence. It seems strange, how- 
ever, that the hundreds of years of experience in paving with 
bricks laid in mortar, on a levelled bed of gravel, sand, broken 
stone, and otherwise prepared foundation, did not suggest to 
them that this interlocking was unnecessary if the bed was 
properly made. 

















TorPeDO Boats FOR THE ADMIRALTY.—The Admiralty have 
given instructions to Messrs. Yarrow and Co., of Poplar, te pro- 
ceed immediately with the construction of one of their steel 
torpedo boats. It is to be 85ft. long by 11ft. beam, and to have 
a speed of twenty-one statute miles per hour. 


THE MeTEoROLOGICAL Socrety.—The usual monthly meeting 
of this society was held on Wednesday, the 20th ult., at the 
Institution of Civil Engineers, Mr. C. Greaves, F.G.S., Presi- 
dent, in the chair, when Dr. Tripe read a paper on “‘ The Winter 
Climate of some English Sea-side Health Resorts.” ‘The places 
selected were Scilly, Torquay, Penzance, Guernsey, Barnstaple, 
Ventnor, Llandudno, Ramsgate, and Hastings, and the climatic 
features of each were compared with those of London. The 
results of this discussion may be briefly summed up as follows— 
viz., the mean daily winter temperature of these sea-side places, 
and especially of those situated on the coast of Devon and Scilly, 
is higher than at London. The mean daily maxima and minima 
are also higher, and especially the latter; so that the daily and 
monthly ranges of temperature are smaller. The mean humidity 
is less ; the general direction of the wind about the same ; but 
the number of rainy days and the rainfall are greater at the sea- 
side. As regards the wind, therefore, the chief point to be 
especially noticed is the amount of shelter afforded by high land, 
as at Ventnor, and especially of protection against the stormy 
and cold winds which ordinarily pow at the end of February 
and in March. The soil also should be considered, as heavy 
rains at gravelly and chalky places are not so objectionable as on 
clayey ground. The discussion on this paper was adjourned 
until the next meeting, which will be held on March 20th. The 
following were elected Fellows of the Society :—W. C. Baker, 
W. Berridge, W. M. Burke, Rev. J. A. L. Campbell, Professor 
J. Eliot, Lieut. C. S. F. Fagan, C. H. Holden, Professor 





H. J. S. Smith, Captain W. Watson, C. Woollett, and Miss 
KE, A. Ormerod, 
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139, (Combined Cnarrs and SLeprers applicable to thegermanent way of 
Hailways and tramways, John Greenfield, Northlands,"Wandsworth, 
Strrey.-—1lth Janyery, 1878. 
150s Inprovements in Raistnc SUBMERGED Suurs, Edward Chism, Castle- 
"street, Slizo, Treland.— 12th Jawai, Ts7s 

239. Improvements in WHEELS and Axes for conveyances, Robert Wads- 
worth, Halifax, Yorkshire.<I8th Junwary, 1878. 

262, rovements in Smwine A ACHIaiTe James. Spence, Glenanne, 
Armagh, Treland.—21st Jenvary, 187 

316 Imaprovements in Bicycués, 
Warwickshire.—24th Jenuwary, 1878. 

3307 An improved Musica Ixsrrument, Elizabeth Frances Kelly, All 
— W.—25th January, 1878. 

1182 Improvements in Pianos, Etienne Constant Cadot, 
[Ruis, Paris,—3lst Jenvary, 1878. 

An apparatus for OPENIN and Dispraying Stove ORNAMENTS and 
“other decorations, Walter Atterton aud Joseph Johnson Mills, Tibber- 
iy “square, St. Mary's, Islington, London.—lst Februcry, ISTS. 

Improvements in the construction ef Wa.us for the formation of 
“"Ciates and other a lings, and in materials to be used therein, James 
Alston, Burnley, Lancashire.—-?ad Febrwary, 1878. 

148. An improved PLovcn, Henry Conradi, Lower James-street, Golden- 
square, London.—A communication from William Schwarz, Neumark, 
and August Binder, Laugenhagen, Pruss 
we. Improvements in the manufacture of DEXTRINE and GLUcosE, and in 
“the apparatus employed therein, John Johnson, Elm Villas, Cedars-road, 
oe pX.—4th Febracry, 18 

Improvements in the construction of Sewinc Macutyes, Emanuel 
“Shepherd, Frail. Rothwell, James Edward Hough, and Tom Rothwell, 
Oldham, Lancpshire. 

‘#0. Improvements. in AQJUSTABLE ScHoo. Desks, applicable to other 
like articles of furniture, Henry Boddy, Ripon, Yorkshire. 

492. New or improved BATTERY Rugostats specially applicable for medi- 
cal purposes, Samuel Joseph Coxeter, Grafton-street East, London. 

494. Improvements in apparatus for FormMinc Hee. Counters or Stir- 
FENERS, parts of which improvemeuts are also applicable to other 
similar purposes, John Heury Johnson, Lincoln’s-inn-fields, London.— 
A communication from Michael Hynes and Napoleon Joseph Coté, 
Montreal, Quebet, Canada. 

i98. Improvements in and apparatus \for Evaporating and DryinG 
Urinat and ExcreMentitiovs Marrers and otherwise utilising town's 
refuse, part of Which improvements are applicable to apparatus for 
other analogous purposes, and for heating, evaporating, condensing, or 
cooling liquids er fluids, James Wadsworth, Manchester. 

0). Improvements in the production of Sutrxur from Pyrrres and in 
the means employed therefor, John Hollway, Jeffrey’s-square, London. 
—tth Februersw, USTs. 

302. lmprovements in or additions to CARDING and CONDENSING 
for the purpose of producing clouded or spotted yarns, 

Laidlaw, Hawick, Roxburgh, N.B. 

5. An improved preparation for Curanmsc*Paryt, VARNISH, 

and for removing paint, varnish. 








Thomas 





fownsend, Ntneaton, 





Boulevard St. 
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or JAPAN; 
japan, or grease from wooden or other 


surfaces, or oxide or dirt from the surface of metals, Henry Parker 
Hayhoe, Stowmarket, Suffolk. 
nm improved method of Opramnin Motive Power, Spencer Hay- 


ard, Old Prospect-place, Peckham-rye, Surrey. 

10 Improvements in the Sprrvcs and WHeets of Bicycues, also : appli- 
able tu the wheels of perambuiators and other vehicles, John Kenw orthy 
7 and Herbert Ansell Skinner, Manchester.—7th February, 1878. 

551, Improvements in Syrups, Mrverat Warers, and other i everages, 
Adolphus Clark, Frith-street, Soho, London.--A ¢ommunication from 
a Davis Dows, Boston, Massachusetts, U.S,—9th Febreary, 1878. 

558. A mew or improved Woven Fasric, and for the method of manufac- 
” tadiahee e same, Henry Farrar and George Clegy, Halifax, Yorkshire. 

562. Improvements i in Bact and Brm Taps, J ames Henry Jefferies, Wolver- 
hb: ampton. 

466. Improvements in Stair Eves and Staik-carret Rops, Arthur Page, 
Loftus-road, Shepherd’s Bush, London. 

568. Improvements in PickeR-sPinpLes for Looms, John Albert een 
Rochdale, Lancashire, and Jeseph Holding, Manchester.—1l1th Febrvas 
1878. 

O74. Improvements in Fencr 
Wolverhampten. 

576. Improvements in Hinces, and in the mode 
other like structures, such as box lids 
Liverpool. 

578. Improvements in means or apparatus for Uncoupnine RalLway 
Trucks @r Wacons, Francis William Trewhitt, James Thempson, and 
Pa illiam Ormandy, Barrow-in-Furness, Lancashire. 

A new Marcu Box for the Pocket, Auguste Daniel Serraillier, 
giana- street, Camden Town, London. 

386. Improvements in apparatus for Bryprse SHeaves of Corn 
Banps of Straw or other material, Thorvald Hansen, Copenhagen. 

588. Improvements in Lamps, Joseph Hinks, Birmingham. 

520, Improvements i in THRAsHING Macurygs,: Richard Norfolk, Beverley, 
and William Watson, Leven, Yorkshire. 

591. Improvements in Weravine and in the apparatus used therefor, Frank 
Wirth, Frankfort-on-the Maine, Germany.— A communication from 
William Lutz, Neuenbiirg, Wurtemberg. 

$92. Improvements in apparatus for SHELLING Correr and other similar 
oo and for separating the husk from the-bean simultaneously, 

ose Antonio Mosquera, Linden-gardens, Bayswater, London. 

594. An improved STEEL-YARD chietly designed for use in or as an attach- 
ment to a weighing machine, Christopher Hodgson, William Hodgsen, 
and John Needham, Salford.—1l2th February, 1878. 

595. Improvements in Stor Cocks, Herbert John Haddan, Strand, Lon- 
don.—A communication from Gustave Adolphe Fischer, Gorlitz, Ger- 
many. 

599. Improvements in the construction of Revotvinc SuurTrers and Sun- 
BLINDS, Thomas Spink, Manchester, and William Mallinson, Rochdale. 
Lancashire. 

600. Improvements in the MANUFACTURE and ORNAMENTATION Of ARTICLES 
FoRMED of GLass, PorrerY, and MeTALs, and of combinations thereof, 
and in means or apparatus employed therein, Paul Raoul de Faucheux 
d@’'Humy, Litchfield-street, Soho, London. 

601. Improvements in machinery or apparatus for AppLyinc Dritiine 
MACHINES in Workrxc Ironstone and Coan, and in tunnelling and 
quarrying, James Chisholm, Middlesbrough-on-Tees, North Riding, 
Yorkshire. 

603. An improvement in Onsect GLasses for microscopes, Alfred Vincent 
Newton, Chancery-lane, London.-- A commuuication from Ernst Gund- 
lach and “ie Jacob Bausch, Rochester, New York, and Henry Lomb, 
Brooklyn, t 

605. See evleahieeis in machinery for 

Stheridge, Wolverhampton. 

606. An improved Device for F ASTENING Boots, GLOVES, 01 
Robert Hill, Ashby-street, Clerkenw London. 

607. lnaprovement 8 In apparatus for Cr sinc the Hews of Vessers and 





, William Bayliss, jun.,and Samuel Bayliss, 


of securing shutters and 
and .dvors, John Walley Eaton, 


Geor- 


with 














Cuttine Naits and Tacks, John 


other articles, 












other submerged structures, Charles Fielder, Steele's Cottages, Plum- 
stead, Kent. 
609. Improvements in Cirncurr CLosers for torpedves, Matthew Hutton 
tkinson, Windsor-terrace, Newcastle-on-Tyne. 


610. An improved ELectric Apparatvts for mastering horses, 
strém, Paris, Boulevard de Strasbourg.—Lith February, 1878 

611. Improvements in E.ecrric TeLerHoNiIc APPARATUS, 
Graham Bell, Cannon-street, London. 

612. Improvements in the manufacture 

MeNTS, William Currie, Edinburgh. 

3. Improvements in VaLves, Henry 

elt. Improvements in means or apparatus for WARMING VEHICLES, James 
Walker Tatiersfield, Mirfield, Yorkshire. 

515. A new or improved Pier and Cotumy Currer 

Islington, London. 

616. Improvements in the manufacture of an improved Compounp or 
Composition for use in the nanufacture of buttons, studs, ornaments, 
frames, and other fancy goods, Fritz Viétur, Aldersgate-street, London. 

-A communication from Paul Artelt, Berlin. 
17, Improvements in TELEPHONEs or INSTRUMENTS for transmitting and 
receiving articulated and other sounds by electric telegraph, Herbert 
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of Tween Wa 


ERPROOF GAR- 





John Pearson, Beeston, Notting- 





Albert Edward Taylor, 


John Haddan, Strand, London.—A communication from George Brad- 


Hg Richmond, Lansing, Michigan, U.S. 

61 Improvements in Raitway Brakes, Herbert John H: widan, Strand, 
yee ay —A communication from Amos Kenney Hadley and William 
Fitz-Charles McCarty, New York, U.S, 

619, An improved method and ‘apparatus for Prerarixc, Hope, 
Stamprnc, RecisTermnc, and Issurnc of Tickets for omnibuses and 
tram-cars, or wherever such tickets are issued, Richard Theiler and 
Meinrad Theiler, Canonbury-road, London. 

620. An improved apparatus for StopPeRING Bort.es, George Richards, 
Southampton- buildings, London. — A communication Louis Teissier, 
Limoges, France. 

621. iS ovtmente in the construction of Reapinc and Mowinc Ma- 
cures; Alexander McGregor, Leigh, Lancashire. 

622. Improvements in Lanc’s OVERHEAD Sewinc MACHINE, 
Dundee. 

625. An improved Appiiance for Corns, Bunions, ABRASIONS, or Pro- 
TUBERANCES, Matthew Wilson, Leadenhall-street, London. 


William Lee, 











“— Improvements in Dyerne all Woot Goons, William Walker, ‘Brad- 
ord, 





627. Luprovements in Laur Burges, Thomas Rowatt, jun., London. 

629. Lmprovements in Rock Dritis, Ernest de Pass, Mleet-chambers, 
Fleet- street, pee —A communication from Arvid Henry Filiott, New 
York, U.8.—14th February, 1878. 

631. lauproved apparatus used in the Manuracrunr of Tin PLates, 
Richard Thomas, Lydbrook, Gloucestershire. 
632. Improvements in Stanps for baby chairs, 

street, Curtain-road, London 

633, lmprevements in the Propuction of Hot Ar Gas, and in the use of 
the same for motive purposes and for illumination, Andrew Nicol 
Porteous, Edinburgh. 

Improvements in Armovr, chiefly designed for ships of war, Fdward 

ellman Serrelly New York, U.S. 

636. Improvements in and connected with Fans for ventilating wines and 
other uses, Graham Stevenson, Airdrie, Lanarkshire. 

637. Improvements in the method of and a yparatus for Promorina the 
Economicat Consumption of Fuet in the Pim aces of Stram Genera- 
roks, Francis Erskine, Manchester. 

638, An improved GLove Fasrener, William Robert Lake, Southampton- 
buildings, London.— A communication from George Havell, Newark, 
New Jersey, U.S. 

: improvements in Seenpes and Fiyers used in machines for pre- 

paring, spinning, and doubling, Frederick Alexander Fitton, Man- 
chester, 

640. Improvements in the coustruction of WasuERs 
purifying gases, Henry Lyon, Manchester. 

641. An improved Coorer’s Came or Vice for holding barrel staves whilst 
in course of formation, Thomas Bintliff, jun., Ashton-under-Lyne. 

642. Improvements in Sarery Lamps, John Williamson, Hednesford, York- 
shire. 

lmprovewents in the Separation of Varours or VoLatite Bopres 

from Gasks or other vapours with which they may be admixed, Sydney 

Sutton, Surrey.—A communication from Theophile Schloesing, 


William Keen, Scrutton- 

















und Scrusppers for 











644. Improvements in Sream and 
Surrey.—A_ communication from 
Henry Giraldon, Paris, 

645. lmproveme nts in Lamps, which improvements are partly applicable 
to other vessels for containing liquids, William Robert Lake, Southamp- 
ten-buildings, London.—A comsmaataibetsoes from Charles Chinneck and 
Francis Thill, Brooklyn, New York, U. 

646. Improv omens in TREATING Fatty aa Oty Marrers, and apparatus 
therefor, Edward Field, Buckingham-street, Adelphi, London. 

647. Improvements in the SaccHaRiFicaTion of AMyLaceovs Matrer, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from E. Delarue and Co., Paris. —1ith February, 1878. 

650. An improvement in the application of VuLcANisep INDIA-RUBBER to 
the Bases or Borroms of Articves made of Cutna, earthenware, glass, 
or other similar and brittle substances, George Johnson, Constitution- 
hill, Birminghan. 

651, Improvements in Sarery App. anatus for Mine CaGes, which improve- 
ments are also applicable to lifts for warehouses, hotels, aud other 
places, Frederick Leonardt and John Craig, Birmingham. 

5 Improvements in machines fer Cornkinc Borries, Johann Schultz, 

Alter Steinweg, Hamburgh. 

+. Certain improv ements in apparatus for CLIPPING or SHEARING Horses 
and other animals, William Bown, Birmingham. 

654. An improved mode of and apparatus for Currmve the Treru of Mrrrt 
are BEVEL WHEELS, and also for giving an improved form to the teeth 
of other wheels, William Tighe Hamilton, M.A., Rathbone, Dublin. 

655. Improvements in Jorn the Parts of Boxes or other receptacles 


other Bor.ers, Sydney Pitt, Sutton, 
Adolphe Collet, Leon Ribourt, and 











usually constructed with dovetailed joints, Thomas William Milton, 
Birmingh: un. 
656. Improvements in apparatus for SieNaLuune by Means of Lamps, 


Albert Marcius Silber, Whitecross-street, London. 

657. hmprovements in machinery for Rotumc Metat, Eric Hugo Walden- 
strém and William Sumner, Manchester. 

658. Improvements in the manufacture of YARN and in the carding ma- 
chinery connected therewith, eng 5 Laidlaw and Thomas Fairgrieve. 
Ludhope Mills, Galashiels, Selkirk, N.B. 

659. Improvements in FASTENERs or apparatus for suspending or holding 
dresses or other articles, John Thomas Weaver, Brighton. 
660. Improvements in Locks, Latcugs, and such like fastening 
Hudd Smith, Clifton, Bristol. 
661. hmprovements in Grixpini 








s, Ambrose 


MILLS, 
Poplar, Lendon.—16th Februvry, IST8. 
668. An improved Sarety and Inexevosive Lamp without wick, 
Conradi, Lower James-street, Golden-square, London, 

tion from Paul Hardwicke, Berlin. 

665. Improvements in Steam Bor_ers and in the fittings connected there- 
with, David Joy, Barrow-in-Furness, Lancashire, 

667. Improvements in Compryep WALKING-sTICKS and UMBRELLAS or 
Parasois, Henry Gardner, Fleet-street, London.—A communication 
from Jean Baptiste Roques and Francois Fonquernie, Toulouse, France 

669. Improved arrangements for Lire-BELTs whereby they are rendered 
also available as pillows, William Mesney, Great Portland-street, Lon- 
don. 

671. Improvements in apparatus for Mayacvrine 
Matthews, Penarth, near Cardiff, Glamorganshire.—18th Febrva 

675. An improved Hypravtic Power Co.Lector and reservoir or regu- 
lator, Henry Conradi, Lower James-street, Golden-square, London.—A 
communication from Rudolph Biittner, Sorau, Germany. 

677. Improvements in the manufacture of Ice, and in ths machinery or 
apparatus employed therein, parts of which are also applicable to other 
cooling and refrigerating purposes, George Webb, Limehouse, London. 

679. An improved machine for Frercevutrinc, Moutprna, Carvinc, Por- 
ISHING Tcr»inc, Thomas Mayhew Bear and Thomase Roylance, 
Colchester, Essex. 

681. Improvements in Waeets, Herbert John Haddan, Strand 

A communication from Isidore Bourke, M.D., 
Indies. 

683. Improvements in the mode of CLEANING Greasy Woot, and freeing 
it from foreign or extraneous matters, Arthur Charles Henderson, 
Southampton-buildings, London. —A communication from G. Bellot and 
Donine, Reims, Marne, France. 

685. Improvements in apparatus for Impressinc and BAKING ALTAR 
Breaps, and for impressing and baking wafers and biscuits and other 
like articles of food, Austin Francis Hill, Harborne, Staffordshire, 

387. Improvements in machinery or apparatus for MARKING and FoLpry« 
Srockines and other articles, and depositing them in boxes, William 
Lloyd W Chandos-chambers, Adelphi, London.—A communication 
from Oscar W ebendoerfer, Kappel, near Chemnitz, Saxony. 

689. Improvements in the construction of CoNsERVATORIES and other 
glazed structures, applicable also to window sashes generally, and to 
the roofs of other buildings, James Lewis, Stamford-hill, Middlesex. 
1%A February. 1878. 

691. Improvements in Brake APPARATUS 
William Webb, Crewe, Cheshire. 

695. eon at in the manufacture of O11 Stoves, 
Russell-road, Kensington, London.—A 
Benson Cox, ’ Brooklyn, New York, U.S 

697. Improvements in UNwAiRING and TANNING Hives and Skuvs, William 
Goodall Gibson, Torrington-square, London.—A communication from 
Giovanni Canali, San Giovanni Bianco, Bergamo, Italy. 

699. Improvements in the manufacture of “Woot and other materials, 
Edward Brailsford Bright, Delahay-street, Westminster, London. 

701. Improvements in apparatus for Markinc the Grounp, applicable for 
lawn tennis and other purposes, John Osmond, Breakspear-road, New 
Cross, Kent. 

703. Improvements in VaLves for sanitary purpeses, to be caployed in 
water- rst and other apparatus erplaces where bad air or foul guses 
accumulate, Ezra Holden, Sheffield. 4 

705. An improved apparatus for use in Erreetinu the Winpinc-vp of 
Wartcues, CLocks, and other mech: _ m requiring similar winding-up, 
Martin Kosminski, Aldermaubury, London. 

707. Improvements in CUoOKING-RANGES, George 
don. 

711. Improvements in Mituinc Macnines for milling plait made of straw 
or any other suitable material, William Thorburn, Luton, Bedford. 

713. Improvements in machinery for Spisninc and Dousiing Corton and 
other fibrous materials, John Muir Hetherington and Samuel Thornton, 
Manchester. 

715. Improvements in Rerricerators, Alexander Melville Clark, Chan- 
cery-lane, London.-+A communication from Jacob Lorillard, New York, 
U.S.—20th February, 1878. 
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Inventions Provened for Six Months on the Deposit of 
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710. Improvements in apparatus for the manufacture of AXLE-Boxes for 
wheeled vehicles, Willidm Robert Lake, Southampton-buildings, Lon- 
dow.—A communication from Gilbert Augustus Morse, South Egre- 
, mont, U.S.—20th February, 1878. 

Improvements in MINING MACHINE 3, Charles Barlow, Southanipton- 
*puildin , London.—A communication from Francis M. Lechner, Colum- 
bus, Oh 0, U.S.—2lst February, 1878. 

730. Improvements in the Process of Scourinc, BLeacutne, and DyEInc 
TexTILE Marertats or Woven Faprics, Albert Sauvée, Parliament- 
street, Westminster.—A communication from Aimé Baboin, Lyons, 
France.—21st February, 1878. 

737. Lmprovementsin Locks or Carcues for securing the tying of bags, 
sacks, aud similar or other articles, also for attaching the ends of 








strings, belts, bands, or straps together, Herbert John Haddan, Strand. 


London.—A communication from Richard Hemsley, Montreal, Canada. 
22nd February, 178. 

7Al. Improvements in Twistinc Macutnes, likewise 
winding at the same operation, Thomas Unsworth, 
February, S78. 

749. Impravamenias in Wibets for Venictus, part being applicable also to 
shafts, pulleys, and other bearing surfaces, Thomas Henry King, San 
Francisco, 23rd February, 187s, 

772. Improvements in Tomer G1 Asst sand Mirrors, Willian Bendall and 
William Cutler, Birminghan.—25th February, 8Ts 


applicable to warp 
Manchester.--22d 








Patents on which the Stamp mp Duty of £50 has been Paid. 
698. Hanae, &c., Winpow Sasies, Frederick Cole, Victoria Park-road 
South Hackney, London. -25th February, 1875, / 
7138. TREATMENT ‘of AURIPEROUS and other Ores, Desmond Gerald Vitz- 

gerald, Brixton, Surrey.--26th February, 1875 


727. PULVERISING youn, Thomas Bradford, High Holborn, London, 
QWth Febryarn, 1875. : 
732. CLEANING GRAIN, Pieter Van Gelder, Sefton-street, Litherland, Lan 


27th 





eashire. February, 18 
866. Rattpway WHEELS, Haward Alexander Jeffreys, Low Mvor Lrouworks 
Bradford.—9t/ March, 1875. 
1082. Sprvnninc Macuivery, Thomas James Smith, Fleet-street, 
24th Marek, W875, 


London, 











1149. Forminc Crvcretes, Thomas Vaughan Morgan, Battersea Works, 
Battersea, London.——30t) Marek, 1875, ‘ 
772. Spring Wasuers, John William Grover, Victoria-chambers, West 

minster, London,—3rd March, 1875. 
809. Steam Borver Furnaces, David Aman, Vulcan tronworks, Bow, 


Middlesex.—4th Mureh, 
784. Looms for Weavine, 
811. RaiLway CROSSINGS, 

Merch, 1875. 

854. CRANKED SHarts, Kdward Clarke, Linculn. 


Patents on which the Stamp Duty of £100 has been Paid 
555. WHEELS and Puntos, Frederick Richard Wheeldon, Welverhampton. 
nl March, 1871. 
Beertinc Woves Fanrics, &e., J 
vbruary, W71 
542. CLeayxsine Woon, Jolin 
George's Foundry, Rochdale, 
552. ANCHORs, William Wasteneys 
Me rch, 1871. 
588, IMPLEMENTS for Cutrivatine Laxp, Jolm 
Jefferies, Lpswich.—4t: March, 1371. 


is75. 
John Whyte, Giang We 


trd Marek, Wid. 
Henry Mansbridge, Staines, 


Middlesex.—4// 


stle Mareh, UST. 








ohn Patterson, Manchester.—27¢/ 
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3904. Foo Sianaus, Peter Jensen, mdon.— A 
ation from Knut Ahlborg,--22 

Sroves, Charles Hill Pennycook, Glasgow. 

. MINERS’ Lamps, William Henry Johnson, Manchester. ~-2sid Getole 


Chancery- lane, le communt 


! October, USTT 
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3024. Securtne Jow?s of Ramway Rais, John Fisher, Shefheld, and 
Benjamin Elliott, Lenton, Nottingham. - 
3929, Movipine and Compressing MATERIAL Thomas Grait, jun., 
Augusta-street, Spottlands, Cardiff. 
Pocker Apparatus, Aman Sainte, Boulevard, St. Denis, Paris. 





SPRING Hrnces, Edward Thomas Hughes, Chancery-lane, London 
—A communication from the Scoville Manufacturing Company. 
3043. Fivrerine Liquips, Louis Sallien, Brussels, Belgtum.—-24th October, 


SPRINKLING or Dispersine in Spray, Scents, &c., Hermann Schild 


berg, Mooryate-street, London. 


aor 
3059. 





, S77. 


8961. Dryine Sterry, David Wilson, Grays, Essex. -26¢h Octobe 

8972. Dove_e VENTILATED SHovet Grate, Henry Conradi, Lower James 
street, Golden-square, London. —A communication frora Nicholas 
Henzel and Pau! William Liebich. ; 

3976. GOVERNORS or SPEED RecuLarors, James Murdoch Napier, York 


read, Lambeth, Surrey. 
3081, ELecTRic MAGNETS, 
3982. Locks for TRAVELLING 
Blackfriars, London. 
3985. Potyeorour PRINTING MACHINE, 
Wilhelm Zelle, Leipzig, Germany. 


Halifax, Yorkshire. 


Michael Holroyd Smith, 
Wolfsky, Water-lane, 


Bacs, &c., Moritz 


Ainbresius Huge Schumann and 


3986. Movnpinc PLATES of CettuLom Veicasisep Lypia-rupner, Jolin 
Hutchens Gartrell, Penzance, Cornwall. 
£087. SuvTrLes, James France Gomersall and Thomas Copley, Morley 


Leeds.-—27th October, 1877. 
3998. Grooraruican and other 
grave-crescent, Edinburgh. 
3099, Corstreuctinc Concrete WALLS 

shire. 
4002. WATER-WHEEI 


Guiones, Alexander Crum Brown, Bel 


, Thomas Potter, Abresford, Hat 


Morors, Edward Griffith Brewer, Chancory-lane 


London, —A communication from Oscar Jerome Backus.—20//: Octoln. 
1877. 

4015. Ferp VaLves, John Steven, Glasgow. : 
4018, Rarway Coupirixes, Gerard Wenzeslaus von Nawrocki, Koch 
Strasse, Berlin.—A communication from Gottfried Daniel Theegarten. 
4021. Manvractrure of Sucar from Bererroot, Henry Conradi, Lower 

James-street, Golden-square, London.—A communication from Herr- 


mann Priew. 
4022. Bout Ixpicators, Frank Wirth, Frankfort-on-the-Maine, Germany. 
A communication from George Crespel. 

4023. Remowrorr for Manter Clocks, Frank Wirth, Frankfort-on-the 
Maine, Germany.—A communication from George Crespel. 

4029. DecoraTine, &c., the Inrerton or Exrernror of Houses, &e., Henry 
Gardner, Fleet-street, London.—A communication from Abeilard Lafoy, 
Alexandre Cottais, and Jules Cesar Lava. 

4031. Looms for Weravixc, John Sharp, Char’ 

ward Liebreich, Bradford.—-80th Ortoler, 1ST 

4025. Avromatic Burren Brake, Henri Conradi, Lower James-stre 
Golden-square, London,-—A communication from Carl Reet, 

4048. PLANING Boarps of Various TaickNesses, &c., William Gardxer, 
Macclesfield-street, City-road, and Robert Thompson, Hertford-road, De 
Beauvoir Town, London.—3l«! October, 1877. 

4053. ELecrRO-METALLURGY, Henry Conradi, | 

A commuuication from Emil Andre. 








»* Hahlo, and Charles 











wer James-strect, Golden 


square, London. pas 

4059. Crrcvir Closers, Bristow Hunt, Serle-street, Lincoln’s-inn, Lon 
don.—A communication from Samuel 8. Applegate. 

4067. coma Raitway CARRIAGES, &c.,"George Brock, Vienna,—l«/ 






N , 18z7. 

> soul K Cranes, John Watson, Lanarkshire, N.B. 

4084. Rareway Rouse Stock, Edward Goodmon Sheward, 
Lodge, Petersham, Surrey. 

4086. HeatTinG and CIRCULATING 
2nd November, 1877. 

4000. GIVING Rot ATION, &c., to PROJECTILES, 
felt, St. Swithin’s-lane, London. 

4001. Bars or Founpationsof CanpixG Exerne Foars, George Ashworth 
and Elija Ashworth, Manchester. 5rd November, 1377. 

4111. Macuines for Printine, &c., William Morgan-Brown, Southamp 
ton-buildings, London.—A commtnic: ition from Arthur Corbin Gould 
and Arthur Chase.—ith November, 1877. 

4128. Scissors with Jomvrep Rixos, Louis Auguste Pichon, 
November, US77. 

4151. Benpinc ANGLE 
Brewer, Chancery-lane, 
glass Billings. 

4154. Reeviarine the Frow of Ligtutas UnvER Presscre, John Howard, 
West-street, Erith, Kent, aud Alexander Fairlie Wilson and Henry 
William Alfred Kiny gdom, St. George's-road, Southwark, Surrey.—7// 
Noreinber, 1877. 

4176. TuRN-wrest PLovens, John Huxtable, 
November, 1877. 
4194. Coppers for 
Novendber, 1877. 
4268. Fasteners and Apiusters, Alexander Melville Clark, Chancery- 
lane, London.—.\ communication from Thomas Broughton Rogers, jun., 
and Peter Cooper.—l4th November, 1 

4303. SHoernc Horses, James Whiteford, Greenock, 
—I17th November, 1877 

4356. Repversc Merau Bars, William Robert Lake, Southampton-build- 
ings, London. A communication from George Joseph Capewell.—20t/ 
November, 1877. 

4260. AGRICULTURAL IMPLEMENTS, John Sparks, Yapton, Arundel, Sussex. 

—2ist November, 1877. 

4434. Conpensine LIQUEFIABLE Gases, &c., William Clark, Chancery-lane, 
London.—A communication from Alexandre Ckiandi and Prosper Ber- 
trand,—24th November, 1877. 

4459. Grinning Matze Stems and Cops, &c., Alexander Melville Clark, 
Chancery-lane, London.-—A communication from Jean Barthe.—27th 
Novenber, , 18i7. 

4479. Gas, Paul Aube, Toulon, Var, France.-- 28th November, 1877. 

4771. TREATMENT of PYROXYLIN, Ferdinand August Zimmerman, Mincing- 
lane, London.—A communication from Ernst Schering. —15th December, 
1877. 


Lavington 
Water, William Dilworth, Preston. 


Thorsten Wilhelm Norden 


avis, —6t/: 








“IRON into CURVILINEAR Forms, Edward Griffith 
London,--A communication from John Dou 


Brayford, Devonshire.---8¢/: 


Bortine Brewers’ Worts, James Steel, Glasgow, —91/ 





Renfrewshire, N.B. 





4880. Sopa and Potasn, Walter Weldon, Rede Hall, Burstow, Surrey.—A 
cormmunication from Alfred pen es ’Pechiney .—24th December, 1877. 
4940. Locomotive Enaines, Joseph Theodore Dann, Stockwell Park-road, 
Surrey.—A communication from Charles Brown. _—glat December, 1877. 
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14. Proretier, Albert Meylan, Aubervilliers, near Paris.—lst January, 


1878. ? 

116. Fexp Cake for Carrie, Henry Hodge, High-street, Hull.—9th Janu- 
wry, 1878. 

17. Prune and PannoLpers, John Henry Johtison, Lincoln’s-inn-fields, 
London.—A communication from — Reckendorfer. 

130. Steam Enaines, Daniel Longworth, Birmingham.--l0th Jonuary. 


1878. 

183, Sopa and Porasn, Walter Weldon, Rede Hall, Burstow, Surrey.— 
11th January, 1878. 

273. Foroina Bots, &c., Joseph Burch, Adswood-grove, Stockport.— 
2lat January, 1878. : 

316, Bicycies, Isaac Thomas Townsend, Nuneaton, Warwickshire.—24th 
January, 1878. 

266, Marine Steam Enaryes, James Rodger Thomson and John Parker, 
Glasgow.—20th January, 1878. i 

300, STEAM Pumps, William Morgan-Brown, Southampton-buildings, Lon- 
don.—A communication fiom George F, Blake.—-30th January, 1878. 

138, FuRNAcEs, Samuel Fox, Stocksbridge Works, Deepcar, near Shef- 
fi 


eld, 

439. Cast Steen, Samuel Fox, Stocksbridgo Works, Deepear, near Shef- 
field. —2ad. February, 1878. 

462. Snurrers or Buinps, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Asher Bijur. : 

502. Carpino Enarnes, Robert Grierson Laidlaw, Hawick, Roxburgh, 
N.B,—7th February, 1878. 

523. CarBowtsing Woot, Henry Simon, St. Peter’s-square, Manchester.— 
A communication from Dr. Adolf Frank,—-8th February, 1878. 

455, Cocks or VALVEs, James Brown, Townsend-street, Old Kent-road, 
London.-—Wth February, 1878. 

069, VentILATING BuiLpines, James George Stidder, Southwark Bridge- 
road, London,—llth Febrwary, 1878. . 

574. Fewoina, William Bayliss, jun., and Samuel Bayliss, Wolverhamp- 


ton. 
o78. UNcourpLine Raitway Trucks, Francis William Trewhitt, James 
Thompson, and William Ormanby, Barrow-in-Furness. 
592. SHELLING Correr, Jose Antonio Masquera, Linden-gardens, Bays- 
water, London,-—-l2th February, 1876. Z 
499, RevoLvinc Suurrers, Thomas Spink, Manchester, and , William 
Mallinson, Rochdale. 

600, ORNAMENTING Porrery, &c., Paul Raoul de Faucheux d’Humy, 
Litchfield-street, Sohv, London. 

607, CLEANSING the Huis of Vessecs, Charles Fielder, Stecl’s-cottages, 
Plumstead, Kent.—13th Febrvary, 1878. \ 

617. TeLernones, Herbert John Haddan, Strand, London.—A communi- 
cation from George Bradburn Richmond, 
620. Rock Dritis, Ernest de Pass, Fleet-chambers, Fleet-street, London. 
~A communication from Arvid Henry Elliott.—14th February. 1878. 
631, Tin-pLates, Richard Thomas, Lydbrook, Gloucestershire.—15th Feb- 
ruary, 1878. 

66. Gaispinc Mitts, John Pickering, Cubitt Town, Poplar, Middlesex.— 
16th February, 1878. 

691. Rautway Brakes, Francis William Webb, Crewe, Cheshire.--20th 
February, 1878. 





Ali persons having an iaterest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
late. 


List of Specifications published during the week ending 
2nd March, 1878. 
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*«* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office Order, made payable at the Post-otfice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane London. 





ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


2634. Manuracture or Learner, FP. Wirth.—Dated 9th July, 1877.-(A 
communication.) td. 

The hides are placed in a cold solution of ferric oxide salt, where they 
remain from two to four days. They are then treated with fats and 
greases in a dissolved form and with an iron soap. Besides the ordinary 
greases, stearine and paraffine are used. The iron soap is worked into 
the leather by means of a dru which revolves round a hollow axle which 
is connected with a blower. 

2640. Macuixe ror DustinG AND SEPARATING MippLINGS AND OFFAL, 
W. Houghton.—Dated Oth July, WTI. bd. 

This consists of a dusting or brushing cylinder and a set of vibrating 
sieves, and provided with feed and discharge hoppers and an exhaust fan. 
2660. Raitway Brake, 4. Coz20.—~Deted 10th July, WIT. 6d. 

To the under side of the a »x of the wheel a hollow casting is 
bolted, the under side of which casting forms the upper half of a pressure 
box or chamber. This chamber is fitted with a water-tight bag in com- 
munication with the boiler of the engine. The lower half of the box is 
so connected with the upper half as to allow of its receiving a slight 
vertical motion as on a hinge, and it is held up to the fixed portion of the 
box by a spring, The movable portion is extended laterally at its front 
part, and the opposite ends of this extension terminate in lugs which 
receive a pair of vertical rods, To the upper ends of these rods a bracket 
casting is attached which slides in guides on the carriage framing and 
carries a segment-shaped block that overlies the centre of the wheel. 
2668. Umpretia on SuNsHape, HW. F. 8. Brondner.—Dated 11th July, 

1877.—{Not proceeded with.) 4d. 

A central tube is fitted at one end of the stick, and upon it is a solid 
circle, around which is the cover. A ring is placed inside the hem of the 
cover which keeps the umbrella open when it is stretched. This ring 
may be eonstrueted in several parts with joints and made of steel or wood, 
or in india-rubber, or wire spring; or as a flexible tube for opening the 
umbrella by introducing air. 

2676. Diswes on Trays ror Burrer, &., W. R. Lake.—Dated 11th Sily, 
1877.—(A communication.) 4d. 

This consists in forming a shallow dish, plate, or tray from finished 
paper board or sheets of paper bent into any desired shape, but always 
with inclined or flaring sides. ‘The finished paper board or paper sheet of 
requisite size and thickness is placed in or over a mould of the requisite 
form, and is struck up or pressed into the desired shape by a stampor die. 
The material may be steamed before placing it in the moulds, and it may 
be bent into the form in any other suitable manner. A material com- 
posed of — and wood combined, by uniting thin sheets of wood and 
paper board in any suitable manner, may be employed if desired. 


+ MANUFACTURE OF FERRO-MANGANESE, @. W. con Nawrocki.—Dated 
11th July, 1877.—{A communication.) 6d. 

The affinity between the manganic protoxide and the silicic acid is 
nore or less completely neutralised by opposing thereto the affinity 
between silicic acid and one or more other bases to such an extent’ that 
they are held in equilibrio thereby. 

2684. Door Locks AND THEIR Keys, IV. R. Lake.—Duted 12th July, 1877. 

—{A communication.) 8d. 

__, This relates to a reversible latch bolt and a swinging or auxiliary latch. 
The latch bolt is constructed with its outer end or nose of the usual form, 
while the inner portion or shank is formed to turn freely round if it is 
projected far enough outward for the nose to be clear of the hole in the 
iock face. The shank has a small collar or head which fits and turns in a 
slot in a flat-sliding part of the latch, and this bridle is arranged in con- 
nection with the follower or cam on the spindle. To prevent the 
reversal after the lock has been fitted to the door, the cam has an exten- 
sion fitted between two washers, which have lugs that fit together at the 
sides of the extension on the follower. The hg mer passes through the 
latter and the washers, and when the spindle is in place, the follower will 
not slide, therefore the latch bolt cannot be drawn out and re 

But when the spindle is taken out the cam or follower is free to slide, and 
the latch bolt drawn out and reversed. The key is made of two 
parts. One part is a thin flat piece of metal comprising the bow, the 
stem, and the bit; the other part is a round pl sec: which is slotted on 
one side to receive the end of the flat stems adjacent to the bit, and is 
soldered or brazed thereon, the extremity of the round piece then forming 
the end of the key stem. 

2685. Locks, W. R. Lake.—Dated 12th July, 1877.—(A communication.) 


This ists in an 








¢ 





ngement whereby the lock may be operated to 





fasten and unfasten the door without requiring a key. A small auxiliary 
lock on the inner side of the door is employed in. combination with the 
mechanism of the above, and which presents its key-hole to the outside 
of the door. The principal feature is comprised in the small lock, and 
consists in an organisation of tumblers, with a sliding bar, in such a 
manner that the partial introduction into the lock of its proper key will 
so adjust the several tumblers as to permit the sliding bar to be moved 
longitudinally by a further longitudinal movement of the key. 

. CUTTING oR SHAVING Skins, W. B. Newton.—Dated 13th July, 1877. 

—{A communication.) 6d. 

A long cutting blade with a knife edge is mounted in u vertical plate, 
to which a horizontal and a vertical motion is-imparted, This blade is 
pressed by springs against a hone or stone for sharpening the cutting 
edge, so that in working up and down against the hone, the blade will be 
kept sharp. A counter blade is used for keeping the skin in place during 
the cutting poor and a vertical motion is also imparted to it. The 
skin is placed upon a wooden bar and over the top of the hone, and it is 
drawn forward through the machine by means of two grooved or fluted 
rollers, 

2710. Automatic Gas Licurer, W. 
1877.—{A communication.) 6d. 

This consists in the combination with a gas burner, and with its supply 
cock, of a cam which controls a mechanism for opening and closing the 
supply cock, and also a mechanism for lighting the gas when the supply 
cock is opened, the said cam being connected to a clock movement, so 
that by setting the clock, the time for lighting and extinguishing the 
gas can be adjusted in advance. The mechanism for opening and closing 
the gas cocks consists of a drum exposed to the action of a weight or 
spring, and carrying two discs, one of which connects, by an excentric 
wrist pin, with a lever on the plug of the gas cock, while the other disc 
has secured in its face two studs, which are made to co-operate with a 
lever, the position of which is controlled by the gas lighting and extin- 
guishing cam. A strip of paper or other material may be fed near to the 
tip of the burner, and on which are drops of an explosive compound at 
suitable distances, and’ whenever the gas cock is opened, one of these 
drops may be exploded, and the gas ignited; or other suitable arrange- 
ments may be employed for igniting the gas. 

2716. Rotary Pump, &¢., V. C. J. Ortmans.-—Dated 14th July, 1877. 6d. 

The body is of a cylindrical fora, with straight plain sides, and is pro- 
vided with inlet and outlet passages. Upon the shaft inside the pump 
the nave or boss of a circular plate or disc is mounted, which has the 
form of several symmetrical segments of screws jointed together, so that 
the plate or disc presents an undulating surface, the tops of the convex 
portions of which undulations are constuntly in contact with one or other 
of the sides of the body of the pump alternately, so as to form with the 
said case or shell a series of internal chambers. « 

2723. Piu.ep Faprtes, HW. B. Barlow,—Pated Wth July, WTT.—CA commu- 
meation.) 6d 

This consists in the manufacture of a fabric imitating velvet, plush, the 
down of birds, or the fur of animals, from various fibrous substances, or 
from down and feathers or other material. The substances of which the 
pile is made are placed lengthwise in a case, above which is a pressing 
plate which is brought down to consolidate the mass. At one end of the 
case is an endless band cutting blade or other cutter, and beyond that is 
aholder. At the bottom of the case is a slide to carry forward the pile, 
which is cut off in uniform lengths and secured in the holder, in which it 
is taken to a table and placed upright, and adhesive solution is then 
applied to the pile to secure the saine on to the woven fabric, paper, card- 
board, felt, wood, or other material. 

27730. AppaRATUs FOR RECORDING A Suip’s Course, A. Steenburg.—Dated 
16th July, 1877.—(A communication.) td, 

The apparatus is composed of a common ship compass combined with 
the ship chronometer, or other clockwork. The chronometer gives 
motion to an axle, which gives motion to a series of rollers, causing a 
pied of paper to move with a certain speed. On the compass card which 
is placed at a short distance above the strip of paper is fastened near the 
centre a small holder, wherein a marking instrument 1s loosely fixed in 
such a manner that its lowest point by the weight of the pen or pencil, 
or in some other way, constantly touches the paper. 


2731. ArrivictaL Burrer, W. Hal!.—Dated 1th July, T7.—(A commeni- 
cation.) 4 Not proceeded with.) 2. 

The fat after having been broken down by hollow rollers, through 
which steam passes, falls into a vat containing water, to which is added the 
stomach of a shecp cut up small, and hydrochloric acid, and biphosphate 
of lime. This mixture is heated tu 45 deg. or 50 deg. Cent. The fatty 
principle rises to the surface in the state of a yellow liquid, which is 
drawn off and } per cent. of powdered salt is added. It is then allowed 
to settle, and when clear is poured into the crystallisers, after which it is 
put into a press and submitted to pressure. The margerine as it comes 
from the press is cooled. It is then mixed with the cream of milk, to 
which has heen added bicarbonates of potash and cow’s udder, fresh or 
salted. The churn is put in rapid motion, and the margerine is in a 
globular state. It is then poured into a vessel surrounded by cold water, 
and as soon as hardened it is cut into cakes and grated with a rasp. It 
is then passed between rollers, which compress the molecules and aggre- 
gate them, when it is treated like ordinary butter to prepare it for the 
market. 
2°7732. Manvracrure or Trn-pLate, Dr. F. Belluomini.Dated 16th July, 

1877.—{Not proceeded with.) 2d. 

This consists in the substitution of refractory clay cases in the place of 
the cast iron boxes hitherto employed for the annealing of the iron plates, 
and in the use of colophony in the tinning process in place of grease or 
palm oil. 
2°733. DiminisHinc AND AiR VaLVEs, W. Havson.—Dated 16th July, 1877. 

—{Not proceeded with.) 2d, 

The diminishing valve is constructed with a case, in which is fitted a 
tube, and to which is fitted an equilibrium valve; the top of the valves 
is connected to a lug formed on the base of a circular cup, in which is 
mercury. On the outside and near the top of the cup are fitted swivel 
joints, which oscillate on a ring formed on the end of the equilibrium 
valve lever; inside the cup is a pipe which extends through the lid of the 
valve charaber a sufficient height to equalise the weight of mercury with 
the pressure reduced, and on the top of the pipe is fitted a closed cup to 
receive the mercury forced up the pipe. The fulcrum of the equilibrium 
valve lever works on swivel joints, which are formed on the lever and 
oscillate on brackets inside the chamber of the valve case. On the 
end of lever is a weight. The air valve is principally employed on steam 
traps. The top of the trap is made with a circular chamber constructed 
with a top flange, in which is screwed the top part of a cup formed at 
the base, with a recessed chamber to hold mercury. At the top of the 
cup is an opening, in which works a vulcanite india-rubber spindle, 
having on the top a small valve, working in a seat formed in a cup or 
bonnet fitted on the top circular chamber of the steam trap. In the 
mercury cup are air holes opening into the circular top chamber, and 
the inlet steam pipe is fitted on one side of the chamber. 
2°734. Vesseis, &c., FOR TRANSPORTING MERCHANDISE, 4. V. Newton.— 

Dated. 16th July, U8T7.—{A communication.) 6d. 

This consists of a series of tanks formed of iron and fitted with hooks, 
by means of which they are connected together to form a train of vessels 
for river transit, or hoisted singly when detached to deposit them in 
sea-going vessels made specially to receive them. The tanks are of the 
size of a railway truck into which they may be placed singly for 
transit by rail. The first tank is formed with a cut-water for the river 
transit, and the last is fitted with a rudder to direct them. 

2735 Mevrinc AsPHALTE OR Bitumen, £. Heaton.—Dated Vith July, 1877. 
—{Not proceeded with.) 2d. 

The pan is made of a cylindricai form with a close top, an’ is provided 
with a stirring implement actuated without removing the cover. 

2736. Treatinc Fa:car MATTERS FoR THE PRODUCTION OF MANURE, G. 
W. von Nawrocki.— Dated lith July, Y877.—(A communication.) 4d. 

Soluble phosphate of lime in the condition in which it is delivered 
from manure works, where it results frem treating the raw material with 
sulphuric, nitric, or sulphurous acid, and contains the phosphoric acid 
soluble in water or in diluted acid, is mixed with fecal matter before 
evaporation. After admixture the evaporating process is carried out with 
repeated stirring. 

2737. MaciNes ror DistrreuTinc Tyee, F. W. Haddan.—Dated Vth 
July, Wi7.—(A communication.) 6d. 

The lines of type to be distributed are placed in radial channels formed 
on a dise, to which an intermittent revolving motion is given by means 
of a ratchet and pawl. These channels are furnished with pushers, by 
which the type is constantly pushed forward. A second plate surrounds 
the former one, and is formed with corresponding channels, so that when 
the nicks in the type correspond with the pins in the channel before 
which the first plate stops, the type will be pushed forward to the second 
plate; should the nicks and pins not agree the type will not pass, and 

1 consequently be carried forward until it arrives at the right channel. 
2738. Propucixe Hair Fext, &c., BE. Bllis.—Dated Lith July, 1877.—(Not 
proceeded with.) 2d. 

The hair, jute, or other similar material is placed on a hollow cellular 
table, constructed so that air may be freely forced or drawn through the 
material to be acted on and the hollow cells in the table previous to the 
process of hardening. 

2'739. Macuinery FOR MANUFACTURING AND Pressinc Bricks, ARTI- 
FICIAL Fur, &c., A. Wilks.—Dated 17th July, 1877. 6d. 

The moulds in which the bricks are formed consist of oblong boxes, 
open at bottom and top and at one of the longer sides. The opening at 
the side is situated opposite a horizontal channel to which the clay is 
supplied. In this channel a plunger works, which forces the clay into the 


Morgan-Brown.—Dated Ath July, 


mould, and when it has entered, a plunger fitting the open bottom of the 





mould rises and lifts the clay above the opening in the side of the mould. 
Another plunger fitting in the open top now descends, and the clay is 
strengly compressed, and the brick is properly shaped.. The top plunger 
now rises, and the lower plunger ascends until it reaches the level of the 
top of the mould. The brick, now rests on the lower plunger, and is 
shally above and outside the mould. A slide advances and carries the 
brick off the plunger, and Lage it on toa fixed platform. By substi- 
tuting moulds and appliances of the proper shape, the machine may be 
used for making quarries and other articles of clay, and for pressing 
artificial fuel and other materials. 

29740. ConseRVATORIES, SUMMER-HOUSES, &c., J. Rawlings.—Deted V7th 

July, 1877. 6d. 

The structure consists of a number of similar sections or frames, which 
are interchangeable, and when fitted together form an octagonal or other 
geometrical figure, the different sections being mitred at the angles and 
tied together by tie rods. The lower part consists of a base plate, 
plinth rising from the base plate, and a sill upon the plinth, all radiating 
from and being attached toa central ring. The joists are tied together 
by distance pieces, and are laid upon the base plate in one compact frame. 
A post rises from the base plate at each angle, and extends up through 
the sill to the eaves of the roof. 

2741. Apparatus FoR HEATING AND VENTILATING’ BuILpINes, J. Wilson 
—Duted Vith July, iT. 6d. 

This consists of three main parts—a fire-place, a boiler, and an air con- 
ducting and heating chamber. The fire-place consists of a fire-brick 
lining of a ring-like figure built upon fire-bars and provided with a fluc. 
Encircling the fire-brick lining, and extending te some distance above 
beyond the top of the lining and below nearly to the fire-bars, is arranged 
a ring-like boiler. This boiler is in its turn encircled by an outer 
cylindrical casing of such a diameter as to leave an air space between 
itself and the boiler. Both the upper and lower ends of the air space are 
open to the atmosphere of the room to be warmed. The supply of air to 
the fire is obtained through a short tube leading from the outside of the 
leather, through the air space, and openly inte the ash-pit, and the 
supply is regulated by a valve. 

2748. Scupptyrsc Water To Tirt on Swine Basins, WM. Sineaton aad 
J. Simeaton.——Dated ith July, 77. 8d. 

The basin is pivotted to the sides of a container, and is formed with an 
arm at the front projecting downwards and resting upon a spring cock. 
By pressing down the front of the basin, the cock is opened, and water 
rushes up the hollow arm into the basin at the top. The basin may be 
fitted with a pinion outside one of the pivots, to gear with a toothed 
segment on a lever pivotted near the bottom of the stand. One treadle is 
attached directly to this lever so as to cause the basin to revolve and dis- 
charge its contents into the container, whilst another is arranged so as to 
bear on the underside of the former, thereby causing the front of the 
basin to press on the spring cock, and thus supply the water. 

2744. Denar Appliances, R. Marstov.—Duted 18th July, W877. Gd. 

This consists in a valve attached to the dental or other appliance, which 
enables the user to suck out the air and form a vacuum, which causes the 
plate or other appliance to adhere to the roof or other portion of the 
mouth. 

2745. PortaBLe anp Foupinc Bevsteaps, ©. J. Everichkx.—Dated 18th 
July, 1877.—(Not proceeded with.) 2d. 

The longitudinal sides are made in three lengths jointed together at 
the inner ends by iron couplings, so that they may be folded up one 
length over the other into a small compass, These sides are jointed to the 
head piece and foot by a double cover plate, or Y piece, one branch of 
which is attached to the side, the other two branches receiving the head 
and foot pieces respectively. 

2746. PRovISION AND OTHER CLOSED Cases or Boxes, 7.'C., 7. €., jur., 
and J. C. Blanchfower.—Dated 18th July, W877. Gd. 

The case is made with a rim lid, the rim being formed with a flange, 
into which a wire is inserted. The lid is then soldered on, leaving the 
end of the wire projecting outside the case. Upon the wire being pulled, 
severance is effected, and the lid may be removed. 
2747. PARALLEL Vice, W. Riley and H. Mullen. 

(Not proceeded with.) 2d. 

The loose jaw of the vice slides freely in grooves formed in the frame 
of the vice. The fast jaw is formed with brackets to receive a compound 
tappet and excentric enclosed in a metal frame, the top of which forms a 
fine ratchet, which upon being raised, gears with a corresponding ratchet 
formed on the sliding jaw. 

2'749. ATMOSPHERIC Gas ENGINES, L. Siinon. —Dated 18th July, TT. 6d. 

In this invention atmospheric air is compressed by a pump and stored 
in a reservoir, from which it is withdrawn and utilised im fixed 
quantities by suitable valves under control of the moving mechanism 
after the engine is first started. The pump is worked by a crank upon 
the main shaft, and air and gas are admitted in the required proportion 
to the top of the pump cylinder when the piston is at its down stroke, 
the up stroke of the piston closes the valves through which the air and 
gas is admitted, compresses the mixture, and forces it out at the top intu 
the reservoir, from which it is admitted by a valve (worked by a tapyet 
on the main shaft) into the main cylinder. 


27751. Brick Pressks, &c., J. Gibson.—Daied 8th July, 18i7. 6d. 

The moulding-box is attached to the top of the main framing, and the 
feed-box moves backwards and forwards thereon by means of a rocking 
shaft actuated by a cam on the main shaft. The bottom of the moulding- 
box consists of a piston also actuated by a cam on the said shaft. A 
plunger is fitted to a crosshead directly over the moulding-box, which 
crosshead is connected (by rods passing through guides in the main 
frame) to a crosshead moving in guides at the bottom of the machine 
beneath the main shaft, and fitted with rollers actuated by cams on the 
shaft. The clay is carried by the feeding-box over the opening in the 
moulding-box, into which the plunger in descending forces it, the piston 
rising at the same time and compressing it, forcing any surplus clay 
through openings in the sides of the moulding-box. The plunger then 
ascends, and the feeding-box is drawn back for a fresh charge; the piston 
still continuing its upward stroke, places the brick on a level with the 
feeding-box, which upon its next forward stroke pushes the finished 
brick forward, at the same time presenting its new charge to the action 
of the plunger. 

2'752. Fire Horpers, W. R. Lake.—Dated 18th July, 1877.—(A communi- 
cation.)—(Complete.) 6d. 

This consists mainly in combination with a suitable handle of 
a rear socket, which engages with the tang of the file, a front 
socket which has a shallow recess to receive the top of the file, with a 
butting contact, and means for adjusting these sockets (screw, rod, and 
nut, ¢.g.), whereby the file may be sprung or bent, and worked in that 
condition. 

2753. Apparatus For Burnine Hyprocarpons, F. W. Haddaw.—Duled 
19th July, 1877.—{A communication.) Not proceeded with.) 2. 

Asbestos is placed in a receptacle formed with holes in the lower portion 
of the sides and in the bottom. Horizontal perforated pipes run through 
the asbestos, and are connected with a reservoir containing petroleum or 
other hydrocarbon liquid, which running through the holes saturates the 
asbestos, and finally passes through the holes in the receptacles where it 
is ignited, and produces a powerful flame to be used for heating purposes. 
2754. Separatinc Sitver, &c., FRom Leap, F. W. Haddan.—Dated 1th 

July, 1877.—{A communication. )\—(Not proceeded with.) 2d. 

The combined metals are placed in a cast iron bowl made to revolve 

m a vertical shaft by any convenient means, and heated by a furnace. 
The bow] is surrounded by an annular trough to receive the lead which 
will be oot by centrifugal force, leaving the lighter metal remain- 
ing in the bowl. 
2756. KnIFe-CLEANING Macuines, @. H. Ellis.—Dated 19th July, 1877. 

6d. 7 

_A circular stand is formed with feet to rest upon the table, and is pro- 
vided with a central pin extending upwards to receive two circular discs, 
with suitable cleaning surfaces, the bottom one being keyed to the stud, 
and is therefore stationary ; the upper one is furnished with a handle at 
the edge, by means of which it rotates on the stud. A thumb nut is 
fitted to the upper end of the stud to regulate the distance between the 
discs. The knives are inserted through an opening in the circular stand. 
aT. Pumrcr-acrma Steam Pumps, W. Craig. Dated 1th July, 

SIT. Gd. , 

This relates to steam pumps in which the main steai slide valves are 
actuated directly by the steam, the auxiliary valves for governing the 
action of the steam being actuated by the piston or piston rod. The 
steam cylinder and pump barrel are in line with each other, and the 
steam chest is placed on the end of the cylinder at the opposite end. The 
valves are of the cylindrical sliding kind, the auxiliary valve being 
actuated by a rod attached to it and extending downwards into a recess 
formed in the piston and plunger, which at every stroke gives the 
necessary backward and forward motion to the valve, thus allowing the 
steam to act upon the main valve and pass into the cylinder. 
es SLUIcEs on WaTER Gates, F. G@. M. Stonev.—Daled 19th July, 1877. 


Datel 8th July, 1877. 


This relates to sluices or water gates in which sets of free rollers are 
applied, There are two shutters or closing plates, an inner or fitting 
shutter which closes water-tight against the seat or face of the sluice 
opening or waterway, and an outer or back shutter. The two shutters 
are fitted together so as to be capable of moving quite freely closer toge- 
ther or further apart, and so as to move up and down together. The 
outer shutter is formed with ribs or rails at its sides to bear on the free 
rollers, which are between such ribs and stationary rails fixed in the 
grooves at the sides of the waterway. The inner shutter is made with a 
small opening, to which there is fitted a small shutter or valve for 
peng te the pressure on commencing to open the sluice. Modifications 
are shown. 
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2°761. Macuivery ror Compine Woot, &c., H. A. Foster.—Dated 19th 
July, 1877. 6d. 

Inclined knives enter between the rows of pins of the large 
comb and lift out the fibre, which passes under a plate arranged just 
above the teeth of the comb. As the fibre is carried ame the = it 
receives an outward radial motion by coming in contact with an inclined 

te. The fibre is then laid again on to the teeth by prongs, curved 

ownwards, whilst the fringe of fibre projecting from the exterior of the 
comb rests upon a table, from whence it passes to the top of a smaller 
revolving comb, and is pressed by a brush into the teeth of the comb at the 
point where it meets the larger comb. The short fibre, carried away by 
the small comb, is drawn by rollers, the long fibres left in the large 
comb being carried forward to the point at which the tufts of fibre are 
fed on, and afterwards past the drawing-off rollers. 

2762. Steam Tunninc Piovens, C. Catley.—Dated 19th July, 1877. 6d. 

This relates to that description of ploughs in which a framing carrying 
two sets of ploughs is turned round at the ends of the field, one set of 
—- being brought into action when the implement is travelling in 
one direction, and the other set when travelling in the contrary direction. 
A V-shaped frame is fitted to the cranked axle of a pair of travelling 
wheels, so that by turning the axle the framing is raised or lowered. 
The front end of the frame rests upon a front steering wheel and each 
arm is fitted with bearings, in which a shaft is free to revolve, the skifes 
carrying the plough-shares being attached to the said shaft. A Wo 
lever is pivotted behind the steering wheel, each arm being connected to 
one of the traction ropes, and the other end of the lever actuates a 
toothed quadrant on the cranked axle, by means of a connecting chain, 
so that upon arriving at one end of the field and the other rope being 
pulled, the lever will raise the axle, and therefore the frame and ploughs, 
in which position they are held (by a catch gearing with the quadrant) 
until the plough is turned round, when the catch is released and the 
ploughs again fall tothe ground. Each of the shafts carrying the ploughs 
8 fitted with a boss at the fore end, by which they are caused to revolve, 
ither by inserting a lever into holes formed in the bosses or by connect- 
ng them by chains to the rear end of the draught bar. A bevel pinion 
8 fitted to the rear end of each shaft and both gear with the same bevel 
wheel, so that upon one shaft revolving, in order to raise or lower the 
ploughs on that side, the other will revolve to a like extent in the 
opposite direction, thus raising one set and lowering the other simul- 
taneously. 

2763. Pianorortes, E. Tyer.—Deted 19th July, 1877.—{Not proceeded 
with.) 2d. 

Any sound is maintained for any required time, with a uniform 
strength, by arranging an electro-magnet so as to complete the electric 
circuit when the steel sounding wire is at some distance from the magnet; 
the wire is thus attracted to the magnet, and in a hing, breaks 
the contact, thereby ewsing the wire to recoil, thus again completing 
the circuit, and continuing to be alternately drawn to and repulsed by 
the magnet as long as the electric force is maintained. 

64. Macatvery ror Pressinc Bricks, J. F. M. Pollock and F. C. 

Wreill.—Dated 19th July, 1877. 6d. 

A base plate carries at each end a vertical pillar, which pillars support 
at their upper ends a strong cross-head, and are provided with guide 
plates or slides so arranged that a table may rise and fall between them. 

‘is table carries press moulds or dies The top cross-head carries a nut, 
through which passes a pressing screw, which is attached at its lower 
end toa plate. This plate rises and falls with the screw, but the end of 
the screw is free to turn in the plate. The plate is provided with vertical 
guide rods passing through the cross-head and which are coupled at their 
upper ends by small cross-heads, pins or trunnions to rocking levers. To 
the other ends of the rocking levers are attached rods, which pass down 
a portion of each pillar, and which rods. have their lower ends attached 
te the table carrying the moulds or dies. 

2765. Sewrsc Macurxes, C. Bestaim.—Dated 19th July, W77. 6d. 

This consists chiefly of a take-up device, and also of embroidery 
mechanism, which forms an attachment for a sewing machine, and can 
be fixed or removed at pleasure. At or near the upper end of the needle 
bar a small metal piece is fixed, which has a boss or socket, from which 
three parallel vertically slotted arms project. In combination with these 
arms are arte on the part of the frame or head through which the 
needle bar slides, two lugs or ears which project outwards in planes 
parallel to those occupied by the arms, and occupy such a position that 
the central arm will pass between them and the two outer arms outside 
of them when the needle bar descends. These ears or lugs have eyes or 
holes through them. The upper thread is brought from the reel, through 
any suitable tension device, and through or under a guide pin, and is 
passed through the said slots and eyes, then through a small spring guide 
arranged in front of the lower bearing of the needle bar to the needle. 
While the shuttle is passing nung the loop the thread will be quite 
slack or free, but as the needle bar rises the thread will be held by the 
lugs at two points, and there will be a take-up action to the extent re- 
quired. The embroidery apparatus is constructed with thin metal 
slotted arms, which extend downward from a pin attached to the 
machine head, and are fitted to vibrate on the said pin. A stud projects 
from the needle bar into the slots of the said arm, and imparts to them 
the vibrating motion. The lower portions of these arms are formed of 
wire or small metal bars, and provided at their extremities with eyes, 
through which the embroidery threads are passed. In their vibrating 
movements the extremities of these arms cross each other, and lay the 
threads across each other on the material, and these threads are secured 
by the needle thread. 

2766. Pumps, W. Cankanm.—Dated 20th July, 1877. 6d. 

This relates to pumps for use on beard ship. The pump is formed with 
two barrels, one containing the piston, and is used as the working barrel; 
and the other contains four valves, two for each end of the cylinder, one 
above the other, with a dividing or blind flange between. Passages for 
suction and delivery are arranged in the usual manner, as also a cover 
and stuffing-box for the working barrel or cylinder. 

2767. Stream Borers, G. Hepburn.—Dated 20th July, 1877. 4d. 

The straining in boilers, due to the unequal expansion of the top and 
bottom of such boilers, is prevented by forming them of two or more 
annular shells, and joining them together by ring-like connecting pieces 
having a curved, grooved, or channelled section. 

2760. Wueets ror Macurixery, Ramway Rowimc Srock, &c., J. 
Bouron.—Dated 20th July, 1877.—{A communication.) Not proceeded 
with.) 2d. 

Steel is taken in a molten state and cast into wheels of the required 
shape and size. The wheel is then heated and placed into a die attached 
to an anvil block, and having the form of one side of the wheel. Another 
die, having the form of the other side of the wheel, is attached to the 
piston rod of a direct-acting steam hammer, and serves to hammer the 
wheel until the metal is changed from the nature of cast to that of 
hammered steel, the wheel being finished into a thoroughly wrought 
steel wheel by this process. 

2771. THERMO-pNEvMaTic LuBricators, S, Bickerton.—Dated 20th July, 
1877. 6d. 

This relates to improvements upon the patent dated April 12th, 1858, 
No. 787. In the holder for the glass bottle containing the oil is a mov- 
able valve composed of a ball or disc, which falls into a seating in the 
holder when in use, the seating having a slight opening or slit to prevent 
the ball from being absolutely oil and air-tight. 

2772. Baromoters, E. de Pass.—Dated 2th July, 1877.—{A communica- 
tion.) 6d. 

This relates to the utilisation of the weight of the human body as motor, 
and is similar in principle to patent No. 4102, dated 23rd October, 1876. 
The front treadle is placed higher than the back one by placing the 
points of articulation of the levers below the front treadle, and above the 
back treadle. The labour is thus equally distributed on each leg, whereas 
one leg became fatigued before the other when the treadles were placed 
on the same level. The connecting rod is prolonged, by which means 
the operator can pass over the dead points, by acting on the rod by the 
hand. 

2773. Sewinc Macnivery, &c., W. H. Stephens.—Dated 2th July, 1877. 
8d. 


The feed motion may be adjusted to commence at any degree of the 
circumference of a circle concentric to the needle, so that it will act in 
any direction across a plane enclosed by this circle. The mechanism is 
enclosed in a cylinder above the work support, and consists of an adjust- 
able pivotted presser bar arranged in combination with a cone surround- 
ing the needle bar and actuated by a lever arm worked from a cam on the 
main shaft, thereby moving the presser foot in one direction against the 
force ef a spring, and the spring moves it in the other direction, thus 
imparting the requirec motion to the presser foot. The handle of the 
driving wheel is hinged to a bolt placed in a recess formed on the rim of 
the wheel and surrounded by a spiral spring bearing on a flange, so that 
upon pulling the handle outwards it can be turned on its hinge close to 
the face of the whecl. When it is revolved upwards the spring will again 
force it into the recess, and thus securely fasten it to the wheel. 

2774. Apparatus ror Dritiiwne Rocks, &., E. Edwards.—Dated 20th 
July, Wi. bd. 

The first part consists in the combination of a piston having an annular 
groove with inclined edges with a slide valve, actuated by two bent 
levers having their inner ends projecting alternately through a slot in 
the cylinder into the groove in the piston, their outer ends being jointed 
to aslide valve or to a bar carrying aslide valve. Another part consists in 
the combination of two single-acting cylinders and pistons with a four- 
way cock having a plug made to revolve continuously. 
27°75. Sarery Rockinc-Horse Cuatr, C. W. Pike.—Dated 20th July, 1877. 

Not proceeded with 2d. 
Toa frame placed upon rockers, and which supports a seat or saddle, 


s attached the effigy of a horse, to which reins may be added. At a 





suitable distance from the saddle or seat is constructed a guard or pro- 

tective bar, which forms a back upon which the rider may lean, and 

which encircles him in such a way that it is impossIble to fall out. 

2776. Rotuwwc WeLpiess CyLinpRicaL Borer PLares, J. Smith.—Dated 
20th July, 1877. Gd. 

The j for supporti the rollers are fixed between vertical 
standards attached to a metal plate. Thecap of one of the journals 
is attached to the piston-rod of a hydraulic cylinder fixed on the top of 
the standards. Upon the cap removed by this tong ap cylinder 
the top roller is lifted by a second cylinder arranged under the projecting 
end of the top of the roller, and the heated material to form the cylin- 
drical plate is between the rollers. Rotary motion is imparted to 
the rollers in the usual manner, and pressure is applied to the bottom 
roller by means of hydraulic cylinders placed one beneath each journal of 
the bottom roller. 

2777. Syenon ror Borries, J. H. Johnson.—Dated 20th July, 1877.—{A 
communication.)—{ Not proceeded with.) 2d. 

The mouth of the bottle is provided with a hollow stopper fitted with a 
syphon ———- pipe, and having an elastic case or covering for the 
a of making an air-tight joint between it and the neck of the 

,0ttle. 


2778. A irae W. Coppin.—Dated 20th July, 877.—(Not proceeded 
with.) 2d. 

This consists in employing grooved wheels, around each of which the 
rope is led. The wheels are geared together so as to revolve at a uniform 
speed. By preference three grooved wheels are employed, and they are 
arranged in a triangular fashion with the grooved portions of the circum- 
ferences of the wheels nearly meeting one another. 

2779. Decorative CompounD For WALLS, &c., A. 7. Morse.—Dated 20th 
July, 1877. L 

The compound consists of hydrate of lime mixed with alum, alum cake, 
- eager of alumina, to which a suitable colouring matter may be 
added. 

2780. Compounp Sream Enatnes, A. Vile.—Dated 20th July, 1877.—(Not 
proceeded with.) 2d. 

The high-pressure cylinder is made much longer, and its piston much 
deeper or thicker than usual. The ports in the high-pressure cylinder 
are made at any angle of the crank of the high-pressure engine, and the 
piston acts as a valve to open, and close the said ports for controlling 

e passage of the steam from the said cylinder to the low-pressure 
cylinder. 

2781. Manvracture or CHROMATES OF PoTasH OR Sopa, C. 8. Gorman.— 
Dated 2st July, TT. 4d. 

The chrome ore, lime, and carbonate of potash in the usual proportions 
are calcined in a furnace in the ordinary manner, but when the calcination 
is nearly completed, it is withdrawn and a further quantity of from 10 to 
14 per cent. of carbonate of potash or soda, or caustic potash or soda, or a 
mixture of both, either in a solid or liquid state, is added to the charge, 
which is then heated at a low temperature of 1000 Fah. to convert the 
sesqui-oxide of ch into ch t A modification is shown. 
2783. Wasninc Macuine, 0. Schimmel.—Dated 21st July, U877. 6d. 

This consists in arranging oscillating mallets or beaters to work 
alternately, rocked by a double crank shaft connected to the heads or 
upper parts of the levers or mallets by coupling rods. 

2784. Rotter anp Runyer Skates, @. Clark.—Dated 21st July, 1877.— 
(Not proceeded with.) 2d. 

This relates to improvements on the patent dated 30th August, 1876, 
No. 3419, and consists in applying a separate spring for the axle of the 
fore and hind wheels, each of such springs being so applied that one end 
thereof shall be fastened to the axle and the other to the footboard. 
2785. Apparatus ror Makine InFusions orn Extracts, RK. U. Etzena- 

berger.— Dated 2st July, 1877.—( Not proceeded with.) 2d. 

The water is heated to boiling point in the lower vessel by means of 
stcam entering the upper part of a pipe coiled therein. The pressure of 
the steam generated causes the water to rise in a central pipe fitting into 
a socket in the upper vessel. 

2787. Heatine anp VentiLatinc GReeNnousEs, &c., G. Tidcombe, jun. — 
Dated 2st July, WIT. ed. 

This consists in employing an arrangement of Liebig or other gas- 
heating means in which atmospheric air is mixed with the gas to be con- 
sumed before ignition, and the heat of the flame obtained is received into 
a tube which becomes the means of heating the greenhouse or other place. 





The mouth or receiving end of this tube is made to dip downwards to | 


within a short distance of the gauze of a Liebig flame or gas-burner, and 

the lip of this mouth is turned inside so as to form a channel to collect 

any liquid prod of cond tion of gas or gas consumption, from 

which channel they may be drawn off or conveyed away. 

2788. Parer, W. T. Fewtrell.—Dated 2st July, 1877.—(Not proceeded 
with.) 2d. 





Carbonate of soda, or other alkaline carbonate, is mixed with the paper | 


pulp so as to prevent alterations being made on cheques, &c. 
2789. Macuines ror Curtrine Hay, Straw, &c., J. G. Richmond and H. 
Chandler.—Dated 2at July, TT. Wd. 


The sliding clutch box is made movable on the fly-wheel box, and takes | 


into clutches on two bevel pinions which are loose on the fly-wheel shaft, 

so that upon the machine becoming choked the motion of the toothed 

rollers and feeding apron may be easily reversed. 

2791. Apparatus ror UNHAIRING, FLEsHING, AND CLEANING Hines, &c., 
A. Gerard.—Dated Met July, TT 6d. 

The hide is hooked on to a roller to which a continuous revolution is 
ng by toothed wheels on the main shaft, and hangs over a second 
roller having an elastic surface. A roller furnished with 
helicoidal blades is then brought to bear on the hide at that part which 
“ee over the india-rubber surface, and which has also a rotary motion 
rom spur gearing on the main shaft. This latter roller is moved back- 
wards and forwards by means of a lever arm attached to a toothed 

ent gearing with a rack on the under side of the frame carrying the 
roller. 
2792. Apraratus ror GeNeraTinGc CarBoni Acip, W. S. Taylor.— 
—Dated 2rd July, 1877.4 Not proceeded with.) 2. 

The vessel for containing the acid is made of ehonite, and is connected 
to the generator for holding the limestone, chalk, whiting, or other sub- 
stance, by a pipe also made of ebonite. The generator may be made of 
metal or other substance, but it is enamelled with silicate or other 
enamel. 

2793. Wrxe Bins, £. Ruel.—Dated Brd July, 1877.—( Not proceeded with.) 
el. 


2d. 
The bins are made of groups of longitudinal bars which are capable of 


being drawn nearer together or separated. The longitudinal yups of 
bars are connected to transverse bars which intersect them. e longi- 
tudinal groups of bars which are of iron, are intersected by groups of 


round iron bars, and these again are united by flat iron bars, whose ends 

terminate in brackets for fixing the bins in the cellars. The round bars 

are provided with boards on which the bottles are arranged. 

2'794. Botts ror Securtnc Raitway Fisn-piates, A. M. Potter.—Dated 
23rd July, 1877.—( Not proceeded with.) 2d. 

The bolt is made rather tager than an ordinary fish-plate bolt and the 
end portion of the screw thread is left-handed, ing Bast small enough 
to allow the right-handed nut to pass over it and engage with its thread; 
a smaller left-handed nut is then screwed on so as to bear against the 

one. 
2795. Fisrovs Materia ror Spinnivo, &c., E. 
July, 1877.A communication.) 4d. 

This consists in the production of a fibrous material resembling flax, 
from a swamp plant growing principally in the countries bordering on 
the Caspian Sea and known as “ Keneff.” The plant is first soaked in an 
alkaline lye, after which it is beaten or stretched in any known machine 
so as to remove the hard woody particles that have not already been 
removed by the lye bath ; the separated fibres are then combed and may 
be used for spinning, weaving, and such like purposes. 

2796. Stup on Dress Fasteners, BE. R. Morris.—Dated 23rd July, 1877. 
6d. 


Watson.—Dated 23rd 


Secured to any suitable base is a bracket formed with arms, in which 
works a spindle or pin, one end of which has a knob or head. Upon this 
spindle are hinged two pieces, which are flat, excepting at the hinged 
ends, where they are formed with a boss. One of these bosses works 
loosely on the spindle, and a pin formed on or fixed to the bracket work- 
ing in a groove cut in the boss keeps the boss close against one side of 
the bracket, and prevents its moving along, or with the spindle. Close 
to the loose boss, and secured to the spindle, is the boss of the other arm 
as being interposed between it and the other side of the bracket. 
On the adjacent faces of the bosses are formed notches or projections, and 
corresponding cavities or notches in such positions that the hinged pieces 
will be Tocked when in certain position. The attachment to secure the 
dress fasteners to the clothing have on one side a safety or brooch pin, or 
other convenient catch, and on the other side an edge or rim bent over 
so as to form a recess adapted to receive the ends of the hinged arms 
when spread open. 

2797. Opratninc Motive Power, W. Robertshaw.—Dated 23rd July, 1877. 
Not proceeded with.) 2d. 

A hollow wheel is mounted on an axis, and is divided internally into a 
series of compartments, valves being provided for the introduction of 
water. One half of this wheel revolves within an enclosed cistern or 
water tank, the water of which is kept at a level with the top of the 
wheel. The weight of the portion of the wheel which is out of the 
cistern, and which falls by gravitation, causes the wheel to revolve. 
2798. Sream Borer anv oTnER Furnaces, W. Welch.—Dated 23rd July, 

1877. 6d. 
This consists in forming the grate or fuel-carrying part of the furnace 


of a series of travelling endless chains stretchod between and working 

—e oiins comagee —, - — ity Be or pediectiene on 
em. e chains are coo! car e loops 

water after leaving and before vountering the fermase” adam 


2802. Apparatus ror Dryino Fruiz, VeceraBies, &c., B. A. Oakes, 
ae 2rd July, 1877.—{A communication.)—{Not proceeded with.) 
2d. 


This relates to improvements upon the patent No. 3443, 4th October. 
1875, and consists of a hot-air stove surmounted by a series of perforated 
trays placed over one another, the said trays having rims, which keep 
them a suitable distance apart, and which form a complete enclosure for 
the fruit or vegetables that are laid on the trays within. 

28038. Prevention or Leakace IN Boats, Surrs, Torrepo Boats, &c., J, 
B, Howell, —Dated 2rd July, WTI. 2d. 

This consists in partially or entirely covering the sides or other parts of 
ar with a “cuirasse,“ composed of india-rubber or other elastic 
material. 


2006. Sprinc Hixces anp Latrcnes, R. Race.—Dated 28rd July, 1877, 
6d. 


A hollow groove is formed in the door post of a section of about one- 
quarter of a circle, and on the vertical edge of the door on the hinge side 
a circular piece is formed or fixed, of corresponding form, the section of 
which represents three-quarters of a similar circle, so that the rounded 
edge of the door fits into the groove in the door post, as in a hinge, and 
the door can move through a half-circle. Through the rounded edge 
of the door a hole is drilled, through which is pe a spring steel 





wire, the upper end being squared and fitted into a square hole in a plate 
| attached to the door post, and revolving in a boss in a plate screwed to 
| the upper part of the door. The lower end of the spring wire passes 
through a square hole in a plate screwed to the bottom of the door, and 
revolves in a boss in a plate screwed to the door post. In the other 
vertical edge of the door a groove is formed in which lies a vertical bolt, 
the upper end of which takes into a hole in a curved plate fixed to the 
| under side of the lintel. The lower end of this bolt rests on a tumbler 
| lever, the other end of which is acted upon by a latch or by a tumbler 
fixed to the spindle of a door knob, or to the spindle of a Red fe lock. A 
spring acts upon the tumbler plate so as to keep the bolt always 
a excepting when the latch is pressed or the knob or handle 
urned. 


2805. Everer, W. R. Lake. 
tion.) 6d. 

This consists in an eyelet with inwardly turned teeth at the top of its 
tubular portion, and with slits extending from the bottom of the notches 
or serrations to or nearly to the base or ‘teage of the eyelet. 

2806. Furnace Grate, W. A. Mertin.—Dated 23rd July, 1877. 6d. 

The fire-bars fit into and rest upon serrated bearing bars, which 
are fixed so as to place the fire-hars below the bottom of the fire-door of 
the furnace. This arrangement enables the bars to be made without 
flanges at the ends, as they are held in position between the teeth of the 
supporting bars, and allows the bars to be-cleared without opening the 
fire-dour, by introducing a flat stoking iron beneath the door. 

EATING ORES CONTAINING SILver, &c., F. M. Lyte.—Dated 2rd 
July, TT. 4d. 

The ore is pulverised and calcined, and then thoroughly wetted with 
sulphuric acid. The mixture is heated in an oven, stove, or hot chamber 
until all the silver or other metals have been converted into sulphates. It 
is then crushed and placed in a vat and drenched with muriatic acid, or a 
mixture of muriatic acid, or sulphuric acid with strong brine. 

2808. Srrixc Marrresses, A. M, Clart.—Dated 23rd July, 8T7.—{A com- 
munication.)—(Not proceeded with.) 2d. 

This consists in a spring mattress constructed with flexible and elastic 
foundation strips, to which transverse strips supporting the springs are 
secured. 

2811. Pumps, 7. Andrew and S. Deacon.— Dated Mth July, \77.—{Not pro- 
ceeded with.) 2d. 

A double-action pump is formed by means of a loose internal cylinder 
having lateral play only. The pump cylinder has the usual inlet and 
outlet ports at its ends, and contains the usual piston and piston rod ; the 
bottom of this cylinder is screwed in, and the whole is externally fitted 
and turned so as to fit into an outer corresponding cylinder, provided 
also with outlet and inlet ports, This outer cylinder is made longer than 
| the inner cylinder to the extent necessary to allow the sy inner 
cylinder free lateral play to the extent necessary to shift the ports in the 
| same fashion as the ports of an ordinary steam slide valve are shifted. 
| 2812. Workixc Brakes on Rartway Trarns, EB. Tyer.—Dated 24th July, 
| 1877. Ge. 
| Om two or more rods extending horizontally under the carriage frame 
| are placed a number of helical springs, abutting at one end against a 
| fixed plate or collars, and at the other end against a plate connected by a 
chain toa winding drum, which may be sha‘ as a fusee, so as to 
| equalise the spring force. This drum is mounted on a shaft which 

carries a ratchet wheel provided with three spring pawls, one of which 
| is on the arm of a lever worked by an excentric or cam on one of the 
| carriage axles, so that at each revolution the pawl is made to turn the 
ratchet wheel partly round, and so wind up the spring. The second pawl 
acts as a stop to prevent the ratchet wheel turning backwards. The 
third pawl is on the arm of a rocking shaft which works the brakes. A 
lever E provided which can be moved by a guard or by a cord or chain of 
communication throughout the train so as to partly turn a cam which 
operates the three pawls. 
2814. Srixyinc aNd Twistine Rives, F. Rableth.—Dated 24th July, 1877. 

Partly a communication.)(Complete.) 6d. 

This is a reversible tubular spinning ring with rounded edges, and a 
groove or similar device midway its width for securing it to the ring rail. 
A traveller is so arranged that the two ends of the tubular ring form the 
races in which the traveller slides, the latter revolving on the inside of 
the ring. 

2815. Carpinc Encines, R. F. Barker.— Dated 24th July, 1877.—(A com- 
munication.) 6d. 

i ists in the arrang t with reference to the taking in of a 
bars, which allow some of the impurities to pass m the 
same and a concave plate fitting close to the taker-in. A series of alter- 
nate combing or carding rollers and comb cleaners, both of nearly the 
same diameter, is employed in combination with the main cylinder. A 
raising cylinder is provided, running at a greater s' speed than the 
main cylinder. An adjustable knife acts on the doffer cylinder, and takes 
off the leaves which hang loosely on the under side of the fibre, and 
delivers the same to the leaf box under the doffer. 

2816. Savery Apparatus ror Carriaces, &c., C.'Bellamy.—Dated 24th 

July, 1877. 6d. 

This consists principally of a lever, oye part of which is intended to be 
lifted by the hand when required to be used, the other of which is 
turned outwards in contrary directions and curved, hooked, 
its extremities, near which it is carried by bearings on plates bolted to 
any convenient part of the carriage ; from these plates rise guard-blocks, 
against which, when the horse is in connection with the , the 
extremities of the lever abut, so that when in this position the traces 
being previously looped over the hooks are retained thereon by the guard 
blocks. 

2817. Hair-crorn Looms, FE. J. Bicknall.—Dated 2th July, 1877.—(A 
communication.) 8d. 
ists in an arrang t by which a positive reciprocatin, 
motion is imparted to the shuttle stick ; in an arrangement of hing 
stops by which the shuttle is opened to receive the hair, and again opencd 
to release the hair after it is laid in the warp ; in the reversing gear and 
automatic means by which, when the shuttle missed a hair, 
the motion is reversed and the hair secured; in the mechanism for 
carrying the hair to the shuttle by means of a carrier drum supplied with 
pickers ; in the arrangement of reciprocating shears for clipping the ends 
of the hair. 
2818. Amianturne Coat, FE. L. J. Rocher,—Dated Ath July, W877. 4d. 

This consists of a combination of blue amianthus, or flexible asbestos 
with fat lime, charcoal, and acetate of lead or nitrate of soda or of lime 
or substances having analogous properties and water. 

2819. Reapinc Macuiyes, 7. Gerrard.—Dated Ath July, 1877.—(Not pro- 
ceeded with.) 2d. 

The main carrying wheels are made with their rims of one strong broad 
welded hoop of sheet or wrought iron with malleable spokes fitted into 
cast iron bosses. These wheels are coupled or uncow with their main 
transverse shaft so as to drive it and the cutting and gathering mechanisin, 
or be run loose on it as required, by a ratchet or and recessed 
clutch eye and sliding or shifting clutch fitting each, formed on the 
inner face or end of the boss of each wheel, and the latter fitted with 
sliding groove and feather on the shaft a -_ — : a —— 

out of gear by an arrangement of duplex scissor-like action, 
= ane an eaiseng ging two armed horizontal levers poy or 
fulerummed on the lower vertical part of the back segmental stay (for 
holding the main lever for lifting, lowering, and setting the front of the 
machine and cutters), or it might be other equivalent centre. 
2823. Freptno Srrips or Iron, &c., TO THE CUTTERS OF NAIL MACHINES, 

J. Phipps.—Dated 24th July, 1877.—(Complete.) 6d, 

In this machine a semi-rotary or rocking motion is communicated to 
the clam stock directly by connecting the cam or driving shaft with the 
ordinary excentric ti of nail hi by 1g and 
crank. A rise on the flange of the clam stock socket comes in contact 
with an anti-friction roller i a crosshead between two slides, and thus by 
a combination of levers, &c., causes the crosshead, clam stock, and strip 
or plate to be forced forward to the cutters (it having simultaneously been 


Dated Wrd July, WT7.—(A communica- 
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friction bar, the presser is now liberated, and a lever being drawn back 

by action of a spring, the cam stock and strip or plate are withdrawn 

trom the cutters, while the semi-rotary motion causes the turning over, 

propelling, and cutting-off motions to be repeated, 

2824. cote, gu Giass, 4. M. Clark.—Dated 24th July, 1877.—(A com- 
munication, 5 

This consists in burying or immersing the glass when cold in solid 
substances reduced to powder, such as powdered stone, plaster, lime, or 
fire-clay; or in liquids, such as , oil, nitrate of potash, nitrate of 
soda, or any solid or liquid cap: of attaining the degree of heat neces- 
sary for the annealing operation. 

2825. Consrrucrion or War AND OTHER VessELs, &¢., B. Thompson.— 
Dated 24th July, 1877.—(Not proceeded with.) 4d. 

To the outer sides of the veanel, and all round, are fixed vertical frames 
of iron, or steel, or other substance. On the vessel towers are crected. 
A gasometer is erected on board the vessel, which, with other appliances 
for the purpose, generates the gas out of coal or cannel, which, with the 
other component parts of these minerals and petroleum in boilers, raise 
sufficient steam to elevate the water through pi into a receiver at the 
top of the tower, thence, hy returning pipes, the water is conducted to 
the hydraulic engines or rams for the purpose of driving screws or other 
propelling apparatus. 

. Wasninc Macuines, A. Nicholson.—Dated 25th July, 1877. 

On the spindle to which the agitators are attached is fixed a ay 
gearing with a quadrant, which is pivotted on a pin, beyond which it is 
extended in the form of an arm, the extremity of which is connected by 
alink or connecting rod to the pin of a disc crank. To the opposite side 
of the dise crank is secured a spur-whecl, with the inverted teeth of 
which a pinion gears, which pinion is actuated by a hand-wheel at the 
side of the machine. P 
2830. Borries ror Gum, &c., B. A. Thompson.— Dated 25th July, 1877.— 

(Not proceeded with.) 2d. 

The mouth of the bottle or receptacle is closed by a stopper which is 
provided with a brush formed of bristles or other suitable material, and 
’ passage or passages are formed through the stopper to convey the 
mucilage into the brush or to supply the said mucilage thereto. 


6d. 





CLEVELAND InstiTuTION or EnGrngeers.—The fourth meeting 
of the session was held in the hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough, on the evening 
of Monday, March 4th. Mr. Richard Howson, one of the vice- 
presidents, occupied the chair in the early part of the meeting, 
and the president, Mr. Thos. Whitwell, towards the close. After 
the usual preliminary business, the discussion on the paper read 
by Mr. J. A. Jones at the last meeting on mechanical puddling, 
was entered on. This was most interesting, Messrs. Stead, 
Wilson, Marshall, Thomas, Spencer, Lester, White, and Howson 
criticising the paper on its physical, mechanical, and historical 
merits. Mr. 4 KS Jones made an able reply. The president 
then read a paper communicated by Mr. L. Witnoffts, of por en 
Westphalia, on ‘‘ An Improved Fixed Bessemer Converter.” Mr. 
Chas. Wood then described his new rail clip sleeper, which raised 
a good deal of discussion. The proceedings then terminated. 

Launcu or A Wak YAcuT FOR THE SULTAN OF ZANZIBAR.— 
On Saturday last the war steam yacht Glasgow, built by Messrs. 
Wm. Denny Brothers, Dumbarton, for the Sultan of Zanzibar, was 
launched from the Leven shipyard, Dumbarton. Much interest 
attaches to this handsome craft, as she is intended to be used b 
his Highness in putting into effectual operation the treaty with 
this country abolishing the slave traffic. The vessel is built of 
iron framing and teak wood planking, coppered to load waterline 
and is a ful rigged ship. er dimensions are—length, keel, and 
fore-rake, 195ft.; breadth, 30ft.; and depth, 18ft. She is pro- 

yelled by compound surface condensing engines of 180 nominal 
norse-power, and a speed of over twelve knots an hour is antici- 
pated on trial. When fully equipped she will carry seven guns 
on each side and a chase gun on her forecastle, and with this 
equipment and her speed she will be a very formidable cruiser on 
the east coast of Africa. The accommodation for the crew is 
provided in the forecastle, and for the officers and engineers in 
the after-’tween decks. Resor ert which is luxuriantly fitted up, 
is reserved for the accommodation of his Highness. The figure- 
head, selected by his Highness, is a ame eagle, on the breast of 
which is inscribed a text from the oran, ‘‘ Embark on board 
of her in the name of God, who is her course and her haven ; for 
my Lord is forgiving and merciful.” Other sentences from the 
Koran are inscribed on the bows and other portions of the vessel, 
At the launch a large company of ladies and gentlemen were 
aig — ved and the ceremony of naming the vessel was performed 
xy Miss Mew, of Glasgow. An adjournment was then made to 
the model-room of the firm, where lunch was provided. Mr. 
William Denny, in proposing the toast of the ‘Sultan of 
Zanzibar,” said the Sultan had not only built this ship, but had 
determined to officer her with officers from the English navy. 
which was a guarantee that the work for which she was intende: 

would be thoroughly and efficiently carried out. The British 
Government, recognising the good intentions of his Highness, 
had come forward and offered to present him with the necessary 
armament for the ship, and he believed it would shortly be put 
into his hands, and that it would be supplied to the vessel before 
she sailed for Zanzibar. 

Tue THrrtMere Water Scueme.—The Select Committee of 
the House of Commons on the Manchester Corporation Water Bill 
. mnet for the first time on Tuesday. The object of the Manchester 

Corporation is to draw water from Lake Thirlmere, in Cumber- 
land ; and the scheme is opposed on esthetic, as well as other 

ands. The committee consists of Mr. T. Brassey, Lord 
Ealington, Mr. Knowles, Sir J. Lubbock, Bart., Dr. Playfair, 
Mr, well, Mr. Salt, Sir J. Shuttleworth, Bart. Dr. - 
fair has been selected as chai . Sir E. Beckett, Bart., Qc. 
Mr. Pope, Q.C., Mr. Littler, and Mr. Balfour Brown were for 
the bill; Mr. Higgin, Q.C., Mr. Salesbury, Mr. Humber, and 


Mr. rp 9 appe in opposition to the bill. Sir E. Beckett, 
oO the case, and at the close of his speech Mr. Grundy, the 
ayor of Manchester, was examined. Sir Joseph Heron, if wn 


‘0 
ed. On Wednesday the 
Committee met for the second time, and Sir Joseph Heron was 
cross-examined, Mr. Bateman, C.E., was then examined by 
Sir E. Beckett, and said that he first laid out a scheme for getting 
water to Manchester from the hills in 1844. He had made sub- 
sequent reports in 1860, 1864, and 1868. His subsequent recom- 
mendation in 1874-75 was that the Corporations of Liv l and 
Manchester should go jointly to Ulleswater and Hawes Water as 
sources of water supply. He believed that a disinclination to 
combine with Manchester in this matter induced Liverpool 
to abandon the district which at one time the cor tion 
of that town seemed to have set their minds upon. e had 
come to the conclusion that there was no district of the 
lake district whence a proper water supply could be obtained. 
He had looked at Ulleswater, Hawes Water, and Thirlmere, and 
he preferred Thirlmere. He went to Thirlmere, which was about 
60ft. higher than Ulleswater, to see whether Manchester, acti 
independently in this matter, could get-the water best an 
cheapest. He found that the same quantity of water could be 
obtained for Manchester from Thirlmere for a very much smaller 
sum than itcould be obtained from Ulleswater. Again, the water of 
Ulleswater was considerably injured by lead works. On Thirl- 
mere there was no residence of importance except Dale Head and 
a few other dwellings. The Corporation of Manchester pro 

to make a new road following the sinuosities of the country, 
which would be thrown open to the public, and tourists would for 
the first time have the bg sen of seeing some of the finest 


clerk of Manchester, was then examin 


scenery on the lakes. So far from the Manchester Corporation 
being looked on as destroyers, they might be regarded as the 
preservers of na‘ scenery. In the first year they mjght cal- 


culate upon 50,000,000 gallons of water day. - Asto the aque- 
duct, it was to be underground, except where it crossed rivers and 
streams, where bridges would be used. The whole aqueduct was 
about 102 miles in leugth. The estimate for the whole work was 

424,000. The first instalment for 10,000,000 gallons a day, 
which was all they proposed to draw in the first instance, might 
be estimated at £1,740,474. The design was for an ultimate 
supply of 50,000,000 gallons, 


have been for some time and are still very depressed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA 


WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From owr own Correspondent.) 

To-pay—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, sellers ested much expectation that the peace 
treaty having being signed, middlemen and consumers would buy 
more freely ; but buyers declared that the Congress must be over 
before they shall be prepared to operate with confidence. Hence 
the aggregate of business done was not a to expectation. 

The works are scarcely: so well employed this week as last. 
Hardly more than half work is the rule. 

Export orders which usually come out at this time of the year 
are unusuallyfew. Nevertheless the tutal requirements on account 
of Australia, and India, and South America are considerable. 
Extensive home consumers are seeking quotations for rivetted 
and for cast iron work ; and the hardware makers are forwarding 
a steady supply of specifications for best and medium sheets, for 
strips and common small rounds, for boiler and girder-plates, and 
for minimum bars. Prices display no quotable change upon the 
published standards ; but private firms complain that the joint 
_— concerns are accepting terms which they cannot themselves 
touch. 

Pig iron was very freely offered to-day and yesterday in 
advance of next quarter’s requirements, and some rather con- 
siderable sales of Yorkshire and Lancashire and Derbyshire, 
together with inferior qualities of Staffordshire, were reported. 
The terms at which a few of these sales were regulated did not 
discourage buyers in this district from expecting that the Cleve- 
land compact will ultimately break down. 

Good native ironstone was in supply commensurate with the 
current restricted demand. The “ blue-flats” quality realised 
17s. per ton; common sorts fetched from 12s, to 14s. arwick- 
shire ironstone of lient quality is abundant at the pits, but it 
cannot be delivered at the Steffordshire furnaces at prices which 
at once secure a sale and leave a profit to the mine owner. 

Northamptonshire ore is selling fairly ; a moderate quantity of 
the rich Lancashire descriptions is arriving, and pottery mine is 
coming in better than a short time ago. 

Coal was plentiful, at 9s. per ton for furnace sorts, and 7s, 6d. 
for forge qualities. 

The mine proprietors of the Bilston district are conducting a 
vigorous opposition in the House of Lords to the new bill of the 
Mines Drainage Commissioners. Ata meeting of their number, 
held for the purpose on Monday in Wolverhampton, it was deter- 
mined, if necessary, to raise £500 for the purpose, and £200 was 
subscribed in the room. They seek the perpetual exclusion of 
their district from the drainage area, so far as it relates to the 
drainage of the mines apart from the surface ; and in an attempt 
to modify the bill they are assisted by a few of the colliery 
owners in the Tipton district. ‘There are other opponents of the 
bill as it stands, but their opposition is mainly technical. ‘The 
Oldbury district has cltninet perpetual exclusion, 

A conference of miners’ representatives from all parts of the 
kingdom was opened on Tuesday in Birmi to consider 
mainly ‘‘if anything can be done to lessen the evils at 
arising from over-production.” Mr. Alexander Macdonald, 
M.P., presided, and as a remedy for existing evils again advised 
resort being had to a and such organisation and com- 
bination as would e: the miners to control the production of 
coal in their own interest. The issue of the conference is 
unlikely to be attended by any more. practical result than that 
which attended the conference in Manchester a year ago, with 
the same object in view. 

Copper and cartridge sheets are being rolled somewhat freely in 
Birmingham for Government, but in cartridge making the firms 
have very little to do. 

Engineers in and about Birmingham are doing fairly well upon 
marine pumps and steam pumps, together with lifting jacks and 
such other handy requisites ; and there is a little more doing in 
heavy castings. 

In high-class tubes and in accessories there is a better business 
doing at Wednesbury. The Crown Tube Company are on five 
days a week ; and there is great activity in one department at the 
Brunswick Works in filling a Government order in connection 
with naval artillery. They are making tubes of 7in. by %:n. 
diameter, and jin. thick, to be used in conjunction with a spring 
to stop the recoil of an exploded gun. ‘‘ Cleats” and ‘“‘ belaying 
pins” are likewise being made by the same firm for the 
Admiralty. 

Government orders for edge tools and the like are not looked 
upon favourably by the Birmingham firms generally, and they 
have therefore accepted very few of the orders which have lately 
come out on arsenal account. 

Those edge tool makers about Wolverhampton and Cannock 
who have Government work in hand, have most to do; the 
other firms in the same calling are quieter than they usually are 
in the early spring. Good Indian and South American orders 
have reached certain of the edge-tool makers this week. 

Messrs. William Edwards and Son, edge-tool manufacturers, 
will, at Lady-day, in start the old works, also at Wolver- 
hampton, which they have now taken on a lease from Mr. Crane. 

Agricultural fencing are almost everywhere throughout 
this district busy, the lowness of the prices having very favour- 
ably influenced the trade. 

e brass gasfitting, chandelier and lamp trades of Maningven 

oreign 
trade has especially fallen off, that with Germany havin 

declined nearly one-half. ° . 

Wrought nail makers are doing a better trade; recently some 
good contracts have been placed to supply, it is believed, the 
requirements of the dockyards. Wages in the nail trade have 
been brought down by competition so low that the operatives 
ves organising with a view to enforce an adherence to s' 

ists. 

The keen competition which during the past year has had to be 
met by the National Arms and Ammunition Company, Birming- 
ham, from powerful companies in other parts of the country, 
seems likely to be put an end to by an amicable arrangement 
between the parties. 

The sinkers at the Spon-lane Colliery, West Bromwich, have 
come upon the thick coal. So far £98,000 has been spent on the 


pro} ‘ 

‘The Walsall Wood Colliery Coens Limited, having expended 
upwards of £40,000 in sinking and plant, and having proved the 
whole of the Cannock ase seams of excellent quality, are 
desirous of raising £25,000 to complete the sinking, and put the 
colliery in working order. 

The property purchased by the Corporation in the Birmingham 
Improvement area now amounts to the value of £1,080,000. 

a ee Osier Iron Company in this town 
resolved to stop their works and dissolve partnership. The 
concern has been losing money steadily for several quarters. 
Last quarter the loss was £2000. The firm are wealthy, and own 
two collieries, two blast furnaces, and extensive tin-plate and 
finished ironworks. Their colliers lately replied that they would 
rather eat grass than work nine hours a day, and a strike of 
their tin-plate-making operatives last quarter entailed a loss of 
£1000, ven hundred workpeople are concerned, 





resent 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue iron trade of this district continues in as inanimate a 
condition as ever, the Manchester weekly meeting on Tuesday 
being again extremely dull with only a very poor attendance. 
Underselling also continues to be carried on almost to as great an 





extent as ever, and the resolution of the Cleveland ironmasters 
to add to the number of furnaces already out of blast has had ne 
appreciable effect here, as merchants, notwithstanding the firm 
attitude maintained by the North-country makers, are endea- 
vouring to “bear” the market by offering Middlesbrough iron 
for carey over a great portion of the pemneus yes at prices 
considerably below those quoted by the associated masters. 

The. poaieiow of ire makers of pig iron is without 
material c e, as they are still unable to compete with outside 
brands, and both common iron and hematites are extremely diffi- 
cult to move. For common iron delivered into the Manchester . 
district the quotations remain at 51s. per ton for No. 3 foundry, 
and 50s. for No. 4 forge, less 24 per cent., but at these prices 
there is little or no inquiry, and even at some slight concession 
which smelters might be willing to make there are no present 
orders of importance to be secured, and there is no disposition on 
the part of makers to enter into forward engagements. 

In outside brands the market remains in much the same posi- 
tion as last reported. For Derbyshire iron the quotations are 
without change, but as one or two of the makers are now pretty 
well sold forward there is a tendency to a little more firmness. 
Lincolnshire irons continue to be offered freely at late rates, the 
quotations for delivery into the Manchester district remaining at 
49s. Gd. per ton for No. 3 foundry, and 48s. 6d. for No. 4 forge, 
less 24, and even less money would be taken for forge where 


zood orders are to be obtained. For named brands of Middles- 
rough iron delivered here the associated masters are quoting, 
49s. 9d. per ton for No. 3 foundry, net cash, but g.m.b.’s are 


offered by merchants at 48s. 9d. per ton for No. 3 foundry, 
48s, 3d. for No. 4 foundry, and 47s. 9d. per ton for No. 4 forge. 

In the manufactured iron trade prices continue verg Jom, Lan- 
cashire and Middlesbrcugh bars Nelivered into the Manchester 
district being quoted at £6 2s. 6d. to £6 5s. per ton, and North 
Staffordshire ditto at about £6 7s. 6d. per ton. 

One or two Government orders for prompt delivery have been 
placed in this district, and amongst them Messrs. Barni 
and Co., Limited, of the Pendleton Ironworks, near Manchester, 
have received an order from the War-office for a angnbity of rail 
fittings, points, and crossings, platelayers’ tools, &c., for light 
railways, similar to those supplied by the same firm for the 
Ashantee expedition. 

The strike amongst the finished ironworkers is now. practically 
at an end, as most of the men have gone in on the masters’ terms. 

The petition for winding up the Standard Iron and Steel Com- 
pany, to which I alluded last week, has been ordered to stand 
over to allow the petitioning creditors an opportunity of establish- 
ing their claim against the company, which is at present disputed. 

“here is a continued growing depression in the coal trade of 
this district. Supplies of all classes of fuel are considerably in 
excess of the demand, and prices are weak, although, so far as 
list rates are concerned, no further reductions beyond those 
noticed last week have been announced. Consumers, however, 
are pressing for concessions, and needy holders have to give way. 
The average quotations at the pit mouth are about 10s. to 10s. 6d. 
per ton for best Wigan Arley ; about 1s. per ton less for common 
Arley ; 8s. to 8s. 6d. for Pemberton four-feet ; 6s. to 7s. for 
common house coal; 5s. 6d. to 6s. for steam and forge coal; 
4s. a to 5s. 6d. for burgy ; and 2s. 6d. to 3s. 6d. per ton for 
slack. 

The shipping trade is without improvement, and common 
steam coal can still be bought at the High Level, Liverpool, at 
6s. 6s. to 6s. 9d. per ton, 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ iation was held at Manchester on 
Tuesday, Mr. Fletcher, the president, in the chair; but no 
matters of importance were brought forward for discussion. 

An undisturbed feeling of quietness is still observable in the 
trade of the hematite district of North Lancashire and Cumber- 
land. The demand is confined to a few orders for pressing 
requirements, and were it not for the fact that steel makers 
require large deliveries of Bessemer iron, the trade of this dis- 
trict would lapse to a very inactive position. The trade doing is 
of meagre character. All the orders are for immediate delivery. 
There is not sufficient cer#dence in business circles to justify any 
amount of orders for fo-var:: delivery. On home account, a great 
deal of caution is exercised both by makers and consumers, and it is 
evident only a certain steady run of orders representing the 
requirements which demand immediate attention will be placed 
in the market till some definite and solid commercial basis is 
arrived at, on which the trade of Europe can be reared to some 
more prosperous position than that experienced at present. Stocks 
are high, and are likely to remain so. A better feeling has been 
created during the past few days by the prospect of the settle- 
ment of the European crisis, but this has not led to the acceptance 
of any great amount of orders. Great caution is exercised by 
buyers and by sellers, and no change is expected. No movement 
in an upward direction is anticipated till it is finally known what 
the attitude of England will be as regards the all-important 
Russo-Turkish question. This question is of peculiar interest to 
the hematite district of England, because the Continent is a 
customer of great importance, and at the present moment only 
a limited trade is being done, and a great amount of want of 
confidence is shown between English and continental markets. 
Prices are as previously quoted, but it is really difficult to arrive 
at anything like an accurate quotation under present circum- 
stances inasmuch as all the business doing is under the rose, 
Steel makers are busy. Iron shipbuilders.are short of orders, and 
there are very few inquiries for either steam or sailing marine. 
Tron ore is firm, but quiet. General industries are indifferently 
employed. The coal trade remains quiet, both as regards steam 
and house descriptions. Shipping indifferently employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE week has again been a quiet one, but some increase of 
firmness is being observed in the attitude of the smelters, who 
are doubtless encouraged in this respect by the resolution to 
diminish production which has been arrived at in the Cleveland 
district, py operation of which something like 6000 tons of 
pig will subtracted from the weekly output. At present 
Aireside, Leeds, No. 1, is 52s.; No. 2, 488.; No. 3, 46s.; No. 4, 
45s.; forge, 45s.; M, 44s., and W, 43s, Acklam, Yorkshire, 
No. 1, is 45s.; No. 2, 48s.; No. 3, 41s.; No. 4, 40s.; and forge, 
40s., with about 1s. less for mottled and white. Good Derby- 
shire and Yorkshire foundry brands range from 45s. to 57s. 6d. 

r ton delivered here. For ores there is only a modest inquiry; 

orthamptonshire at 6s. to 8s. 6d., Lincolnshire at 9s. to 12s, 
and hematites at 17s. 6d. to 20s. per ton. The local blackban 
ores are not put in the open market as a rule, although a con- 
siderable quantity is regularly used at Thorneliffe, Milton, and 
Elsecar, Butterley, Staveley, Sheepbridge, &c. 

Most of the foundries have a fair amount of business on hand, 
but none are busy in the strict sense of the word. The run is 
now chiefly on gas, water, and steam pipes, with a few lots of 
tubing for lining colliery shafts, and other castings for various 
kinds of colliery machinery. 

The ordinary finished ironworks are rather more actively 
engaged, there being a pretty steady call for hoops, plate, and 
wire billets. 

During the week, a step, which will undoubtedly lead to others 
of a similar kind in different parts of the country, has been taken 
here by John Brown and Company, Limited, and other leading 
employers. This is the inauguration of a movement for reducing 
the wages of the engineers from 34s. to 32s. weekly. Hitherto, 
also, these workmen have only laboured fifty-four hours weekly, 
but it will be sought to extend this time by two hours if possible. 
The plan pursued by the employers has, so far, been to give 
notices of discharge, and to re-engage those only who are willing 
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to receive the lower rate of payment. The trade is in all cases 
anything but brisk, so chat the men can hardly make a successful 
resistance, especially as the measure is understood to have been 
decided upon, at a general meeting of all the leading local em- 
ployers. men’s trade union have already the matter in hand, 
and have sent a deputation to one firm on the subject, but they 
were told that the movement would progress, because “there 
were plenty of men to be had at 26s. a week.” 

There is more work in hand in the general cast steel trade, 
taking that industry as a whole, some of the leading firms having 
such encouraging inquiries that they are gradually increasing the 
number of their workmen in several branches. The ordnance 
departments are so much busier that I heard of one workman’s 
time for last week only being set set down at eleven days and 
four hours! 

The directors of Charles Cammell and Company, Limited, have 
decided to recommend the payment of a dividend at the rate of 
£6 per share for the year ending December 3ist, 1877. The 


annual meeting of the shareholders will he held here on March | 


27th. The directors of Samuel Fox and Company, Limited, 
Stocksbridge Works, have declared an interim dividend for the 
past half year of £4 per share, or at the rate of 10 per cent. per 
annum. The directors of the Sheepbridge Coal and Iron Company 
have just issued a circular to the shareholders of the company in 
which they state, ‘“‘that having regard to the state of the coal and 
iron trades, it is not advisable to make any interim payment on 
account of dividend, but to await the result of the financial year.” 
This company is well established, and has often paid 15 per cent. 

The question of effecting a general reduction of the miners’ 
wages has at length nm to assume a practical shape, the 
Associated Coalowners of South Yorkshire and North Derby- 
shire having met here on Monday for the special consideration of 
the subject. The chair was occupied by Mr. Robert Baxter, 
President of the Association, and there was a large and infivential 
attendance. The meeting appeared unanimously of opinion that 
the condition of the coal trade fully warranted an immediate 
reduction, but it was thought desirable that the opinion of non- 
associated colliery owners should be ascertained prior to giving 
any notice, and the meeting was consequently adjourned for a 
week, to allow of that course being taken. The reduction will 
probably be one of at least 5 per cent, by which percentage the 
miners are still paid in excess of the terms prevalent in 1871. 

At the Thorncliffe Works of Newton, Chambers, and Co., the 
two blast furnaces are producing about 600 tons weekly, and the 
firm have this week received a Government order for twenty-five 
cast iron tanks, which will use up over 1000 tons of material, and 
pret gs one department busily engaged on them for some time 
ahead. ; 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance on “Change at the Middlesbrough iron market 
on Tuesday was quite equal to that of the past few weeks. There 
was no alteration in prices, and the amount of business trans- 
acted was comparatively small. Prices were based on No. 3 
realising 41s. per ton. It was matter for congratulation that 
hostilities in the East had ended for the present, and hopes were 
entertained that trade would ually revive. e iron- 
masters had during the latter part of the previous week agreed to 
reduce the total production of pig iron, and thereby endeavour to 
regulate prices by takin 
Cleveland iron. Ten of these they decided should be blown out 
entirely. On Tuesday the masters put this agreement on paper, 
signed it, and will subsidise those of their friends who sustain a 
loss by blowing out their blast furnaces. 

The make of pig iron in the Cleveland district is certainly at 
present pacts Hx in excess of the demand, and the conse- 

uence is that stocks are increasing. At Middlesbrough Messrs. 

Gouna and Co. have in stock at their warrant stores no fewer 

than 53,843 tons, being an increase of 14,683 tons since last 

Christmas. On Wednesday the Cleveland ironmasters issued 

their monthly returns. These show distinctly the real position 

of the ig iron trade of the North of England, and_I append 
as fo) 




















The blast furnacemen will be obliged to submit to a reduction 
of wages. This week notices to terminate all contracts on the 
30th inst. will be posted in all the works. It is proposed to 
reduce the wages, and regulate them on a sliding scale. Men 
receiving 4s. per day and upwards will be reduced about 10 per 
cent., and those in receipt of less money down to 3s. will be 
reduced about 5 per cent. 

There is very little doing in the finished iron trade. At 
Middlesbrough, Messrs. Hopkins, Gilkes, and Co., have resumed 
work at their rail mill, so as to complete a contract for South 
Australia which they have had on their books along time. They 
have given employment to several hundreds of workmen who have 
been almost starving for many weeks past. 

All kinds of fuel is in poor demand, and prices are low. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TuovGH the iron trade continues very dull, and the amount of 
business does not come up to that of this time twelve months ago, 
the tone of the market is perceptibly better than it was at the 
date of my last report. In the early part of the present week 
there was an improved demand for warrants, at an advance of a 
few pence per ton. Still, operations are being carried on with 
great caution, very few speculative purchases being made. The 
steadier feeling in the market is to some extent due to the intelli- 
gence of the signature of the terms of peace, aided by a slightly 
improved foreign demand for pig iron. The inquiry for shipment 
is, however, considerably smaller than has been usual at this 
season of the year, and, now that the Eastern Question is in a 
manner settled, an improvement in the foreign department of the 


trade is eagerly anticipated. Our ironmasters are still drawing 
diminish ie of pigs from the North of England, and the 
curtailment of their demands has, no doubt in its measure, con- 


tributed to the resolution of the Cleveland ironmasters to damp 
out a proportion of their blast furnaces. The deliveries of pigs 
into store have again commenced on a limited scale, and the quan- 
tity in Messrs. Connal and Co.’s stores in this city now amounts 
to 170,406 tons. One furnace has been blown out at the Calder 
Ironworks, leaving a total of eighty-five in blast, as compared 
with 117 at this time last year. 

The warrant market was a shade firmer on Friday. Business 
was done in the morning at 51s. cash, and 51s. 14d. one month ; 
whereas in the afternoon, transactions were effected at 51s. 1d. 
cash, and 51s. 14d. to 51s. 3d. one month. The market was very 
strong at the opening on Monday, there being an advance of 
about 4d. on Friday’s rates, from which an abatement of about 
2d. took place in the course of the day. In the morning, business 
was done at 51s. 4}d., 51s. 3d., and 51s, 5d. cash, and 51s. 6d. 
one month; while in the afternoon, the rates were 51s. 3d. to 
51s. 2)d. cash, and 51s. 4d. to 51s. 44d. one month. The 
market was steady on Tuesday forenoon, with business at 
51s. 44d. cash, and 51s. 5d. to 51s. 6d. one month, the tone being 
quieter in the afternoon, with sellers at 51s. 5d., end buyers, 
51s. 3d. cash. Business was done on Wednesday at 51s. 4d. to 
51s. 5d. and 51s. 6d., one month. A fair business was done to-da 
i nee Ah 51s. 6d. one month, and 51s. 44d. and 5ls. 54d. 
cash. 

For makers’ iron the inquiry has been quiet without much 


r tO | change in prices. Calder and Glengarnock, Nos. 1 and 3 declined 
twelve blast furnaces off making | 


6d. each. The following are the quotations :—G.m.b., f.o.b. 
at Glasgow, per ton, No. 1, 52s. 3d.; No. 3, 50s. 9d.; Gartsherrie, 
No. 1, 59s. 6d.; No. 3, 54s. ; Coltness, No. 1, 64s. 6d.; No. 3, 
56s.; Summerlee, No. 1, 58s. 6d.; No. 3, 52s. 6d.; Langloan, No. 1, 
62s.; No. 3, 54s.; Carnbroe, No. 1, 55s.; No. 3, 52s. 6d.; 
Monkland, No. 1, 52s. 6d.; No. 3, 51s.; Clyde, No. 1, 53s. 6d.; 
No. 3, 52s.; Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 52s.; 
Calder, at Port Dundas, No. 1, 58s.; No. 3, 52s.; Glengarnock, 
at Ardrossan, No. 1, 58s.; No. 3, 53s. 6d.; Eglinton, No. 1, 53s.; 
No. 3, 51s. 6d.; Dalmelli m, No. 1, 53s. 6d.; No. 3, 51s. 6d.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 55s.; 
Kinneil, at Bo’ness, No. 1, 54s. 6d.; No. 3, 51s. 6d. Last week’s 





Another month will see the end of the “famine” rails for 
India, and Dowlais, as well as Ebbw Vale, which have had the 
chief orders, will be open to fresh orders, which, I trust, will 
come from some direction or another. Dowlais at present has 
a large quantity of rails to get ready for the Mexican Govern- 
ment, and it is not at all unlikely that some of the rails for 
Africa, which are wanted, will fall to the lot of this company 
to execute. The intention is to lay down 300 miles of rails imme- 
diately, but I have not heard that the order has been placed. 

A rumour has been in circulation during the past week that the 
Dowlais Company have had some thoughts of taking Plymouth 
Works and Collieries, but though changes are expected, there is 
no certainty of this. Dowlais has an ample coal area, and though 
cramped for want of room at the iron and steel works, Peny- 
darran would offer better advantages, one would imagine, than 
the annexation of Plymouth, though direct rail communication 
could be established between both places in a few days. 

This week, I am glad to record, has been a busy one at most of 
the collieries, and at Plymouth the men are working every day 
steadily. Dowlais is also very active, and throughout the 
Rhondda Valley the same gratifying signs are indicated. This 
has prompted the hope of an advance of prices, but there is no 
well based likelihood of any such a result, even amongst holders 
of the best qualities of smokeless steam. 

In the house coal districts of Monmouthshire there has been a 
great increase of output. 

The total exports of coal last week amounted to 112,700 tons. 
France taking about 40,000 tons from the three ports of Cardiff, 
Swansea, endl Rowpert, Mon, 

The iron exports amounted to 5030 tons, the chief cargoes going 
to Bombay, Gothenberg, and Bahia; greater part consisted of 
railway iron, the only exception being 80 tons of sheets for 
Rotterdam from Booker and Co., and 160 tons this week for 
Amsterdam. 

De Burgue’s works near Llandaff continue in good employ, and 
a sample of their bridgework has been put up lately for the 
Pentyrch Works, which looks remarkably well. All girder work 
of any kind continues, however, to be imported to South Wales 
from Belgium. Mr. Cross, a large dealer in Cardiff, states that 
the great mass used by him still continues to be foreign. 

‘he improvement in demand for bars remains without any 
additional feature worthy of notice. Dowlais sends off forty tons 
this week to Lisbon. For pig there is a failing inquiry, and in 
pe orest of Dean a much lessened make has Saas necessitated 
of late. 

A boiler exploded at Cullan’s pit, Landore, Swansea, on 
Tuesday, by which two persons were killed and one severely 
injured. 

One hundred men of the Glamorgan Company Colliery, Gilfach- 
goch, are out on strike, on account of a dispute in the discon- 
tinuance of a small allowance. 

Messrs. Thomas and Griffiths, colliery proprietors, Rhondda, 
awed been successful in striking coal at their new sinking last 
week. 

The coal trade in the Cinderford Valley continues depressed, 
though in the Forest, some improvement in the plate and iron 
wire trade is visible. 

Patent fuel continues in good demand for France and Spain. 
The Cambrian and Crown brands are in good favour at present. 

Tenders are out for the construction of waterworks at Aberavon, 
near Tarbach. 

An arrangement has been brought about between the Lydney 
puddlers and their employers, the men accepting a reduction of 
74 per cent. 

‘here has been some further complication between the authori- 
ties with respect to the Swansea tramways and the corporation. 
A satisfactory ending is, however, expected. 








South Kensincton Museum.— Visiters during the week 
ending March 2nd, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 11,845; mercantile 
marine, building materials, and other collections, 1895. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 5 p.m., Museum, 2167; mercantile marine, building materials, 





























them, lows :— shipments of pigs from Scotch ports amounted to 7860 tons, as | and other collections, 102. Total, 16,009. Average of corre- 
compared with 8630; and the imports at Grangemouth from sponding week in former years, 16,045. Total from the opening 
=| Middlesbrough to 6460 as against 6381 tons in the corresponding | of the Museum, 17,004,909. ; 
5) week of last year. THE Proposep Repvuction or SoutH YORKSHIRE AND Dersy- 
$3 :. Manufactured iron of most sorts continues in poor request at | SHIRE Mivers’ WaceEs.—In all probability a decision will be come 
Works. Proprietors. ~|ES | the very low prices which now prevail. There is, however, a to on Monday next, at the adjourned meeting of the South Y ork- 
2 2 | little more demand for shipbuilding purposes, this branch on the shire and North Derbyshire coalowners, with regard to a reduction 
3] Clyde now exhibiting a decided improvement. A revival in the of wages. At the meeting of the members of the Association on 
zc marine engineering and iron shipbuilding departments would Monday last the A pars was discussed, and whilst opinions 
————_| -_—__—_————— || | sive an impetus that has for a long time been sadly wanted at varied somewhat, all agreed that a reduction ought to be made. 
Loti" '-- <0 Lettas Iron Company -. .. °| 2 | 2 | our ironworks. We must not, however, expect too much from a | Only a few suggesting a reduction of 5 per cent., whilst others 
ll : sewed a peeRON ~: . 4 4 | movement which has only just began to be apparent, more | Suggested 12} per cent. The majority were, however, in favour 
Lackenby  .. .. ..|Lackenby IronCompany |. ..| 3| 0 | 3 | especially as other sections of the trade remain in a dull state. of 73 per_cent., and in all probability that sum will be decided 
Eston and Middlesbro’ | Boleckow, Vaughan, and Co., Ld.| 13| 1/14 | The consi ents of iron manufactures from the Clyde last week | upon on Monday next, when it is expected a very full gathering 
South Bank .. .. ..| Thomas VaughanandCo. .. ..| 2/| 6/ 8 comprised £10,238 worth of machinery, £3462 of this being sugar- will take place, most of the coalowners in both districts having 
Clay-lane Thomas Vaughan and Co. 5| 1) 6 | making for the Mauritius, and the remainder for Calcutta; been invited by circular. 
Cargo Fleet Swan, Coates,and Co. .. .. ..| 3) 2) 5 | 95600 castings, for the most part pipes; and £2700 miscell 
Normanby Jones, Dunning, andCe. .. ..| 3! 0} 3 rticl idk th a steam tug valued at £1200 was 
Ormesby .. Cochraneand Co. .. .. .. ..| 3| 1] 4 | articles, Besides these, | & x CONTENTS 
Tees .. Gilkes, Wilson, Pease, and Co. ..| 5| 0| 5 | despatched to the Mauritius. : ; ve > = 
Tees-side Hopkins, Gilkes,and Co.,Limited| 4, 0/ 4 At the Phenix Ironworks, Coatbridge, the men have come out Tue Transit oF Venus. (Illus- "| ‘Tae Coup Storace WHARF 170 
Linthorpe Lloydand Co... .. —.. | 6| 0) 6 | on strike against a reduction of 10 per cent. in their wages, the trated) Oe tee tee teed, oO) elas Bose, ee 70 
— paige Tqe on Nepal a hak bok only reason they give in support of their conduct being that, in | Tye Panis Exumitioy. (Ilus- | A New Hunprep-Ton Gun .. 170 
he seme a , _ ito Ee gt 4 - their opinion, a reduction should not have been made unless it| trated).. .. .. .. .. .. 160) ProrectionorCasemaTeGuns 170 
Cisreuee * Bell mew ae Timited “" ** “*| 49) 21} 39 | had been general in the case of the other works in the same | Rattway Matters .. - 161! Tae Pay or Dravontsmen .. 170 
Norton .. Norton Iron Company, Limited. | 0! 6| 6 | locality. it is said this objection will soon be removed, by the Nores AND MEMORANDA - 161 | Cuanooas, FuRNACES ., .. 167 
Thornaby.. W. Whitwelland Co... .. ..| 3| 0) 3 | other works being also redu The resolution to strike was et «5 “Deibthds 161 won tiem Uikectrated) - 4 
Tees Bridge Tees Bridge Iron Company, Ld...| 3| | 3 | arrived at, not unanimously, but by a majority, and a number of | “Sil Chine (Ilustrated).. .. 163 | Tae Parent JounwaL : 173 
=e a or ery Saas mse poy eg ag . : $e | the more prudent workmen are represented as greatly opposed to | seiy-pinpisc REAPERS. (illus- | ABSTRACTS OF SPECIFICATIONS .. 173 
posi aida roger T Beynall —_ ee” 2 1. 3 | the action taken by their fellows. Age. _trated).. .. .. .. .. .. 163| THe Iron, Coat, anp GENERAL 
Glaisdale... .. * | South ClevelandIronworks Go..La. 0, 3| 3 | Messrs. Addie, of Langloan, and Messrs. Neilson, of Sum-| Notes on THe TexerHoyr. | Traves oF BIRMINGHAM, 
Carlton .. .. .. .. | Carlton Iron Company, Limited..| 2| 1/| 3 merlee, are erecting a number of furnaces of large size, by means eee ap rentlt See-es = re gma AND OTHER a 
Middleton . |G. Wythesand Co... .. .._..| 0) 4) 4 | of which the output of the individual furnaces will be consider- | pambels nar ym an +f Soa. vids hate edidiogh 
South Durham South Durham IronCompany,Id.| © | 3) 3 | ably increased, and more economy secured. A large lift is now | “Fycraxp's CommerctaL Post- | District 175 
wee Eaee ro | oe, Yaa, = Th gt 4 as being constructed for the Langloan Works, the engines of which | mIoN ws. ss ws as. 167 | Noves From Lancasnmme eae 1S 
ee “g . eel eg ee: ol 1| 4 are in the hands of Messrs. Murray and Paterson, Coatbridge. , Sream Power on TRAMWAYS.. 167 | NoTES FROM SCOTLAND .._.. 176 
Jarrow. :. | Palmer's Iron Company, Limited, 2| 1| 3 | _ Except that there is a rather better inquiry for shipping quali- | Tue Pay anp Position oF | Notes From WALES AND ADJOIN- 
Ferry Hill . | Rosedale & Ferry HillIronCo.,Ld.| 5 | 5 | 10 | ties—although not nearly so much as could be desired—the coal PR pprntie  -ysemrd fis ata 168 uae COUNTIER _.. Biase ‘ee 176 
Elswick . | Sir W. G. Armstrong and Co. 1|/ 1] 2 trade shows no signs of improvement. ALS. : Gee ne ete Hie aero ln ttt ee 
Walker Bell Brothers, Limited... .. .. 0 2 2 The miners employed in the various collieries in the neighbour- mt. aamare Se eahtess dante 2 ‘we ey . 
_ fee + {ron Company, Limited} 2) 2/ 4 | hood ‘of Stonehouse, Lanarkshire, have received notice of a ino Inont .. .. ss. 169] Meetings Next Week .. .. 167 
re ’ ba ens J =k “aah On ae.ceey r4 a1. | reduction in their wages to the extent of 10 per cent., the oncost Convict Lapocr inv America 169| The Highest Mine in the 
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Total for February, 1878 .. . 103 | 61 164 | The coalmasters of Mid and East Lothian have resolved to hans? s+ te ee oe 169 $0 drys ger coo Macy ee 170 
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_B. Samuelson and Co. are building one furnace. The Consett Iron | further agreed not to employ each other’s men pending the reduc- p psa see the First Rail- Torpedo Boats for the : 
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Decrease upon January, 1878 13,763 
Make of other Kinds of Iron (including Hematite and Spiegeleisen). 





Month ending Jan. 31, 1878 .. 23,808 .. — 
Month ending Feb. 28, 1878 .. 20,981 .. 14 
Decrease upon January, 1878 2,822 
Total make, January, 1878 .. . .. 182,839 aa 


February, 1878 .. 166,254 103 


” ” 


16,585 


Decrease upon January, 1878 .. .. 
Dec. in make of Cleveland iron upon Jan.,1878 13,763 
Increase in makers’ stocks upon January, 1878 16,791 
Inc. in stock in public stores upon Jan., 1878 11,580 
Tuc. in stock in makers’ stores upon Jan., 1878 1,345 


WALES AND ADJOINING COUNTIES. 
| (From our own Correspondent.) 

Ir has been remarked that throughout the conflict between 
Russia and Turkey, Wales has not supplied a ton of iron to 
either of the belligerents, the whole, or at least greater part, 
having been had from Belgium. Now, however, since England 
has put itself on a war footing, some benefit has accrued to this 
country, and amongst the recipients of Government orders I 
must note Landore, near Swansea, which, I hear, has received 
a substantial order. Fox and Walker, of Bristol, are also stated 
to be making locomotives for the War-office. 
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Turoat Ireitation.—The throat and er are especially 


liable to inflammation, causing soreness and 


ryness, tickling 


and irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in 
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THE INFLUENCE OF INERTIA AND MOMEN- 
TUM ON THE PERFORMANCE OF STEAM 
ENGINES. 


Iv is a somewhat remarkable fact that the influence of 
theinertiaandmomentum of the moving parts of a recipro- 
cating steam engine on its performance, has hardly received 
any attention from mathematicians or engineers. It 1s 
true that Mr. D. K. Clark, in his treatise on Railway 
Machinery, has dealt with that form of locomotive 
engine oscillation due to the inertia and momentum of 
the reciprocating ar and Mr. Makinson geome ame 
the subject much more fully, and put the results of 
his inquiry into the shape of an elaborate paper on the 
“Internal Distributing Pods of Locomotive Engines,” 
which was read before the Institution of Civil Engineers 
some years ago, There are wide differences, however, 
between the case of a locomotive and a stationary engine ; 
and the calculations and demonstrations of neither Mr. 
Clark nor Mr. Makinson apply fully to that of the 
latter machine. On the Continent, however, the 
subject has not been quite overlooked. Professor 
Relingw has examined the problems presented for 
consideration. It has remained, however, in this 
country for Mr. Arthur Rigg to put the subject 
in a compact form, and for the first time, before English 
readers. This he has done in his “ Practical Treatise on 
the Steam Engine,” a work to which we have already 
directed attention as the best book of its kind yet pub- 
lished. Mr. Rigs gives figures which, while sufficiently 
startling, clear up much that has hitherto been regarded 
as mysterious concerning certain peculiarities in the per- 
formance of steam engines. It does not appear to us, 
however, that Mr. Rigg has handled his subject in the 
most lucid way possible, and we propose here to consider 
the whole question on a somewhat different basis. In 
the end the results arrived at by either method of inves- 
tigation are practically the same ; but we believe that we 
can avoid acertain element of confusion which exists 
both in Mr. Rigg’s and Professor Radinger’s investigations. 

In the first place, it will be well to explain what we 
mean by the influence of inertia on the performance of 
steam engines. To understand this our readers must 
bear in mind that at the precise end of each stroke the 
piston and all the other reciprocating parts _con- 
nected with it, such as the piston rod, cross-head, 
slide blocks, and connecting rod—so far as the small 
end is concerned—are brought absolutely to rest. That 
from this condition of rest they are subsequently put 
into motion at a gradually Pex Mor velocity which 
attains a maximum at some point near the middle of the 
stroke ; and that from this to the end of the course of the 
piston the velocity is gradually diminished until motion 
entirely ceases. As the crank continues to revolve, 
the piston once more begins to move again, and the 
phenomena of the first stroke are repeated in the second, 
and so on continuously while the engine is running. It 
thus happens that twice in each revolution all the reci- 
yrocating parts are brought to rest and put into motion. 
Now, although it is not strictly true to say that matter 
resists being put in motion, yet for our present purpose 
it will be convenient to use the word “inertia” as 
expressing such a resistance on the part of the recipro- 
cating members of a steam engine; and this inertia or 
resistance plays an important part in the performance of 
engines in the following way. The driving force of the 
steam during the first half of each stroke has to over- 
come the reluctance of the reciprocating parts to be put 
more and more rapidly into motion each succeeding 
instant, and the whole driving force which reaches 
the crank pin will not be that due to the pressure of 
the steam on the piston, but that of the steam less 
the pressure required to overcome the inertia of the 
reciprocating masses. Consequently, under no cir- 
cumstances can a crank pin receive, during the first 
half of a stroke, the whole driving force of the steam. 
In the second half of the stroke, the piston manifests 
reluctance to have its speed diminished each succeeding 
instant, and by virtue of this reluctance—which for con- 
venience we shall term momentum — the crank pin 
receives more than the driving force of the steam. To 
put these propositions in another form, let D be the 
whole driving force ; let 2 be the inertia of the piston, 
&c.; y, the momentum; and Z, the driving force on the 
crank pin. Then, during the first half of the stroke, 
Z = D — 2, and during the latter half of the stroke 
Z=D+~y. But x and ywill be equal in amount, an 
the preceding equations may be written, Z = D — 2 in 
the first half of the stroke, and Z = D + ~ in the second 
half of the stroke. 


At first sight it may appear that the difference between 
D and D — is so small that it can in no way affect the 
performance of an engine. But if it can be shown that 
the inertia of the reciprocating masses may be great 
in amount, then it will be seen that very important 
issues follow. To take one of the simplest cases: 
It is well known that some steam engines hammer and 
knock to a dangerous degree when they are run fast. 
Now it can be shown that this “knock” is due to the 
fact that the whole pressure of the steam at the begin- 
ning of the stroke is not able to start the ~— quickly 
enough to keep the connecting rod and other bear- 
ings home to their places. The fly-wheel and. crank 
have, in a word, to drag the piston from each end of the 
cylinder, and this notwithstanding, as we have said, that 
the full pressure of steam may be driving the piston as 
well. Again, it may be shown that nearly all the 
diagrams which have been calculated and prepared to 
show the driving force—or “driving moment,” as it is 
sometimes called—of single and compound engines are 
entirely fallacious. It can be shown that one of the 
reasons why high-speed long-stroke single-acting engines 
with a very sharp cut-off—as, for example, the machinery 
of the steamship Hudson, of which we have recently 
published complete working drawings—run as quietly as 
compound engines, is, that they run fast and have 
long strokes, the cranks {being spared the shock of the 





in-coming steam, the whole force of which is absorbed 
in putting the piston into motion at a high velicity in a 
short time. We need add nothing more to prove that 
the part played by inertia on the performance of steam 
engines 1s exceedingly important, and well worth the 
consideration which it has not hitherto received. 

In what follows we shall, for simplicity, consider the 
case of an engine with a connecting rod infinitely long. 
And we shall assume for convenience, that the weights of 
the reciprocating portions in connection with the piston 
are concentrated in the piston. That is to say, the word 
“niston” will include not only the piston proper, but its 
rod, cross head, &c. &c. The amount of the inertia of 
the wane varies with the velocity, and can be easily 
calculated. Mr. Rigg adopts one method, which is, we 
think, open to objection. Before explaining the method 
we adopt, we shall briefly indicate the nature of that 
used by Mr. Rigg, referring our readers to his work for 
further information. : 

Let A, Fig. 1, be a cylinder, and B a piston, D is the 
path of the crank pin, which pin turns in the direction 
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of the arrow. At the precise end of the stroke the crank 
pin is at C. Now while the crank pin is moving from Cto 
E the piston moves over a space equal in length to the 
versed sine C F, as indicated by the dotted line in the 
cylinder A,and theéime spent bythe piston in moving over 
the space C F will be identical with that spent by the 
crank pin in moving from C to E. As all that follows 
hinges on a thorough comprehension of this fundamental 
proposition, we would ask our younger and non-mathe- 
matical readers to master the proposition fully before 
going further. 

It will be seen on reflection that the result thus 
eee or is precisely the same as though the piston B had 

en fixed to the crank pin direct. That is to say, if it had 
been so fixed it would not only have been carried round 
ina portion of a circle from C to E, but it would have 
been moved inward, or fromthe tangent G, bythe distance 
CF. With its circular motion we need not just at this 
moment concern ourself. 

Nowcentrifugal foree—so-called—is due tothe tendency 
which any revolving mass has to move in a straight line, 
a tangent to the circle described. Thus, if B were at C, 
Fig. 1, this weight, if left to itself—supposing D to be a 
revolving wheel by whichC was prupelled—would advance 
along the line CG lunanh asuecs precisely equalin length to 
the arc C Eandin the exact time occupied by the point Cin 
moving to E. But the mass B, being compelled to follow 
a curve instead of a straight line, resists the compulsion 
by its inertia, and this resistance will be precisely the 
same as that which must be overcome if we make the 
Ree B pass over the distance C F in the time spent by 

} in moving to E. It follows, therefore, that the resist- 
ance—inertia—offered by the piston when leaving the end 
of the cylinder at the beginning of each stroke, may be 
calculated in terms of centrifugal force. In other words, 
if we know what the centrifugal force of a mass equal in 
weight to that of the piston, and revolving at the rate of 
the crank pin, would be, then that is the force which 
must be expended by the steam on the piston before any 
force can reach the crank pin. In other words, repro- 
ducing the equation we have already given, D—az, 
x in this case standing for centrifugal force. A very 
simple formula for finding the amount of centrifugal 
force, the requisite data being given, may be used to 
determine the value of x. This formula is 

f=Wx R? x r x 00034 
Where / is centrifugal force, W is the weight, R is the 
number of revolutions per second, 7 the radius in feet, 
and ‘00034 is a constant. 

With these facts before him Mr. Rigg has handled the 
whole question on the assumption that the weight of the 
piston is concentrated at the crank pin, and he deals with 
the problem as one of centrifugal force. We do not dispute 
that the results thus obtained are correct ; but we take ex- 
ception to the system because it tends to confuse, and 
one or two apparent paradoxes suggest themselves. In 
the first place, it takes some time to find out why it is 
possible to measure the inertia of a piston reciprocating 
many feet away from a crank pin, as though the piston 
formed part and parcel of the pin. This settled, we find 
ourselves face to face with the fact that a body, that is 
to say the piston, which is really actually at rest—at the 
end of the stroke—is capable of exerting as much centri- 
fugal force as though it were moving at the same rate as 
the crank pin, while, when it has attained the velocity 
of the crank pin—at the middle of the stroke—it is 
supposed to exert no centrifugal force. Again, this got 
over, we find that a body which only moves over a dis- 
tance in any given time a fraction less than two-thirds of 
that Antcetbed by the crank, is to be treated as though 
it moved over the same space. Certain other questions 
of the like kind will suggest themselves to our readers. 
The fact is that centrifugal force strictly so called, 
has nothing to do with the question, but the force 
really concerned acts for the time being as though 


i— 


it were centrifugal force, and is amenable to the | is 


same laws. The result is that, to a certain extent, 


calculations are simplified in the end, but the student, 


J for «x. 





and indeed the mathematician, is at first repelled by the 
apparent exceeding inconsistency of a method of treat- 
ment, which, we believe, has not originated with Mr. 
Rigg, who has done his best to make that clear which 
was previously cloudy. The complete exposition of Mr. 
Rigg’ views on the subject will be found in Chapter XX. 
of “A Practical Treatise on the Steam Engine.” We 
prefer, as we have said, to treat the question in a different < 
way, which takes no account whatever of centrifugal 
orce. 

Let us suppose, as before, that all the weight of the 
reciprocating parts is concentrated in the piston, and that 
this piston is coupled to the crank by an infinitely long 
connecting rod.* Let the piston B—Fig. 1—be at the 
end of its stroke ; then, as before, while B moves from 
its present position to the dotted line, the crank pin will 
move from C to E. We have nothing further to do with 
the crank, which isintroduced here solely togive us the time 
spent by the piston in moving over the space CF. It 
is obvious that the speed of the crank must fix that of 
the piston ; in fact, we have no means of knowing the 
velocity of the piston at any part of its stroke unless we 
know that of the crank. To ascertain the inertia of the 
piston becomes a very simple matter once its weight and 
the space it passes over in a given time are known, 
although, curiously enough, most of the text-books give 
more orlessinvolved and obscure rulesforapplying the laws 
of motion. In Mr. D. K. Clark’s “Manual of Rules, Tables, 
and Data,” will be found the most compact and con- 
venient set ot rules of the kind ever put in print. That 
with which we have to do at present is the thirteenth 
which runs :—Given the weight, the space, and the final 
velocity, to find the force. f= ee where / is the 
force, W the weight, V the velocity, and s the space. By 
the word “force,” we mean the “push” which must 
caused to act without intermission on the piston during 
the whole time that it is traversing the space s. Once 
more reproducing our equation Z = D — z, we substitute 
In other words, whatever may be the amount 
of f, by so much does the driving force on the crank pin 
fall short of the gross driving force on the piston. 

We may now proceed to give a practical example of 
the application of what we have written above, and for 
this purpose we shall take a direct-acting engine. 
The piston—that is to say, the reciprocating mass, as pre- 
viously explained—weighs 50001lb. The stroke of the 
engine is 3ft., and the revolutions per minute 100, corre- 
sponding to a piston velocity of 600ft. per minute. The 
area of the piston we shall further suppose to be 1000 
square inches, its diameter being a little less than 3ft. 
Given these conditions, we have to ascertain what 
pressure of steam will be required to start the piston at 
each end of the stroke from a state of rest, and this pres- 
sure must be great enough to prevent the crank from 
dragging the piston. If it drags it, then there will 
certainly be a knock at each end of the stroke. 
We have to do with very minute fractions of time 
and space. Let us select as a basis fur calculation 
the are of a circle, 3ft. in diameter, subtending 
an angle of 9deg., or ~;th part of the whole path 
described by the crank pin in making one revolution. 
We shall not occupy space by giving all the details of a 
calculation which any of our readers can make for them- 
selves. Suffice it to say that, under the conditions stated 
above, the crank pin would pass from A to B, Fig. 2, 
in oth of asecond.t The length of the versed sine A C 
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is ‘0184ft.; consequently the piston will move over a 
similar distance of “0184ft—or a little more than one- 
fifth of an inch—in the cylinder in ;;th of a second. Its 
average velocity will be 0184ft. in ;th of a second, but 
as it started from rest, its terminal velocity must be just 
double its average velocity ; and so by the time we have 
got our Fagen moved over a space of °0184ft. it will have 
acquired a velocity of ‘0368ft. in -th of a second ; and 
if left to itself it would go on moving at 70 x ‘0368 = 
2°'576ft. per second for ever. What pushing force must 
be exerted on the piston for ;\th of a second to impart to 
it a velocity of 2°567ft. per second? 

It will be seen that we have all the data required for 
the application of Mr. Clark’s thirteenth rule given 
above, and substituting figures for letters, we have 

f= 7576" x 5000 — 98 o00 

. 644 x °0184ft. 
That is to say, a gross pressure or pushing force of 
28,000 Ib. must be brought to bear on the piston at each 
end of the stroke, to prevent it from acting as a drag on 
the crank. But our piston has 1000 square inches, con- 
sequently an initial effective pressure of 28 lb. on the 
square inch is essential to prevent knock. Further- 
more, it is evident that of this total pressure of 28,000 Ib., 


or more than 12° tons, not one fraction reaches the 





* This assumption is made to eliminate the variations in piston speed 
due to the fact that one end of the connecting rod describes a circle while 
the other moves in a straight line. Thus, the piston of a horizontal 
engine is not in the centre of the length of the cylinder when the crank 


vertical. 

+ The angle A D B, Fig. 2, is much largerthan one of 9 deg., the versed sine 
of which is so small a quantity that it would be barely perceptible in 
such a diagram as that given above. 
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crank pin or crank shaft until the crank has moved 
through an are of 9 deg. ; and this being so, it will be 
readily understood that the strains to which the crank 
shafts of non-compound engines are supposed to be sub- 
mitted at the dead points may have no existence, pro- 
vided only the moving parts are heavy enough, or are 
run fast enough, or both. 

To show the part which speed playsin the matter, let us 
suppose that the engine which we have used for illustra- 
tion makes but fifty revolutions instead of 100 per minute ; 
then the piston will have to move over *0184ft. in 54, of a 
second, and its terminal velocity will be ‘0368ft. m 5'- of 
a second, or 35 x 0368=1°288ft. per second, and 

etetanie. tr he 

wase* x 5000 _ =000. 
644 x Uls4 
of 7lb. on the square inch will in this case suffice 
to make the engine run without knock, while if the 
initial pressure be 28lb. on the square inch, then 
28,000 — 7000 = 21,000 lb., will be thrown on the crank 
in and crank shaft at the dead points, producing much 
oss of useful effect by friction. Our readers are now in a 
position to understand how a great advantage may be 
gained by running engines working with high-pressure 


steam and large measures of expansion at a considerable 


Therefore an effective pressure 


velocity; while engines working low-pressure steam full | 


stroke, or nearly so, should have a very moderate piston 
speed ; and they will also understand why it is that some 
engines begin to knock the moment they are run beyond 
a certain pace, and why knocking may often be cured in 


such engines by giving the slide valves sufticient lead to | 


let the full pressure of the steam come on the piston at 
the stant the crank is turning the centres. 

By following out the calculations of which we have 
given an example, we can construct a diagram showing 
the net driving force on the crank pin at every portion of 
its revolution, and we can thus ascertain the best velocity 
for an engine. 
subject very ably, and we must refer our readers to what 
he has said for further information. 

Before taking leave of our subject it may be worth 
while to give a ready rule for finding the lengths of ares 
of the crank circle, corresponding to given versed sines, 
for the convenience of those who know little of the use 
of trigonometrical tables. The length of the versed sine 
can always be assumed, and the length of the radius of 
the crank pin is, of course, known in every case. Assume 
the distance—versed sine—A B, Fig. 3; deduct it from 





the radius A D ; square the remainder, and subtract the 
square from the square of the radius. The square root of 
this second remainder is the length of the line B C, and for 
very small ares, such as alone need be dealt with in this 
way, the distance AC will be practically the same as 
BC When ares of more than 10 deg. are used, it 
becomes practicable to set them out full size, or nearly 
so, on a drawing-board, and the length of the versed 
sine of any given are can then be measured with sufficient 
accuracy with a,scale. 

It will be seen that we have done little more than 
glance at a very important and somewhat abstruse 
subject. We have endeavoured to say what we have 
said in such a way that the questions involved might be 
understood by those who possess little or no mathe- 
matical training. But mathematicians will find the 
minute investigation of the strains i i 
steam*engines at different velocities an attractive subject, 
hitherto hardly touched. X. 





THE PARIS EXHIBITION. 
No. XIII. 

As May approaches the interest in the Exhibition 
naturally increases, the whole site of the buildings is now 
daily surrounded by hundreds of sightseers, and on 
Sunday all the world seems to be there ; the numbers 
on some days have exceeded 100,000. In a few days the 
railings will be completed, when many of the present 
attractions will be concealed, but the front of the build- 





ing on the Champ de Mars and nearly the whole of the | 


Trocadéro, with its numerous buildings, cascade, and 
garden, cannot be hidden. 

The tardy act of the German Government in agreeing to 
the contribution of works of fine art from that country has 


undoubtedly had a good effect, it is taken as evidence of | 


an improved tone in the relations of the two countries. 

The lively interest shown by the Prince of Wales has 
also a very beneficial influence ; the Paris papers are full 
of his last visit, when the Prince expressed great 
satisfaction with respect to the progress made on all 
hands. 

The line of architectural fagades on the foreign side is 
being rapidly completed. We have mentioned most of 
these buildings, with the exception, amongst others, of 
that being executed for the Austro-Hungarian Commis- 
sion. 
colonnade, with pavilion at each end. The facade is 
upwards of 200ft. long, the colonnade is 16ft. or 17ft. 
deep, and is formed of nine arches with coupled columns. 
The pavilions which form the ends are two stories high, 
and are finished off with a handsome balustrade, with 
pieces of sculpture on the piers in the middle and at the 
corners. These pavilions will serve as offices for the 
commission. The spandrils of the colonnade, the 
panels between the windows of the upper floors of the 


Mr. Rigg has handled this: part of his | 


in reciprocating | 


It is a peculiar structure, consisting of a Doric | 
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| pavilions, and the frieze are decorated in sgrajyito work, 
| representing genii, with the names of famous Austrians 
| and Hungarians, headed by Ressl the reputed inventor of 
| the screw. Inseven of the arches of the colonnade will be 
| placed a statue on a tall pedestal, and on each side of it 
a bust on a lower level; the two end arches are for 
entrance and exit. On the cornice, over each pair of 
columns below, are statues on pedestals, representing 
art, science, commerce, industry, navigation, mining, 
agriculture, and the rearing of cattle ; and at the angles 
are groups of attributes of art, science, and industry. 
The walls within the colonnade are to be covered with 
mural paintings in colowrs. The whole design reflects 
great credit on M. Corompay, the architect, who has 
achieved many fine things, and who had the direction, 
we believe, of most of the art work of the Vienna Exhibi- 
tion of 1873. 

The French Commission are constructing a strong-room 
for the State jewels ; it is about 12ft. deep and loft. or 
1lft. square. The sides of the pit are thickly cemented, 
and it has a double iron floor, with pipes, by means of 
which it can be flooded in case of fire. The jewels will 
be exhibited in a glazed case of beautiful workmanship 
—a casket worthy of the gems; and this will be let 
down into the space below immediately the Exhibition 
| doors are closed, and covered with a heavy iron trap- 
| door upon which two special guardians will place their 
camp beds. 

Nothing, however, has created so much interest during 
the last few days as what the French call the Prince of 
| Wales’ pavilion, which is rising in the middle of our half 
| of the grand vestibule. It isa structure composed of wood 
| elaborately pierced, designed after an Indian temple, with 
|a vestibule at each end, galleries, and a roof with eight 
domes, and, it is reported, is to be silvered all over. This 
pavilion, which measures about 162ft. by 32ft., and is 
40ft. high, is to contain the choicest examples of Indian 
art, and possibly some other remarkable objects. It is 
being executed by a French firm, and the cost of the 
structure alone is said to be six thousand pounds. It was 
due to Great Britain and India that their portion of this 
noble vestibule should be nobly filled, and also that the 
installation should be grand and characteristic. 

The preparations whichthe French are making fortheir 
half of the vestibule are on the same grand scale, and the 
two State factories will contribute largely. Sevres will 
send a series of grand vases, executed trom designs by 
eminent sculptors, and decorated by the ablest artists in 

yorcelain with various subjects—-such as The City of 
Paria The Labours of Hercules, Neptune, The Vintage, 
The Triumph of Truth, and Flowers. Some examples in 
the Chinese and Persian styles, and several plateaux, 
coffrets, and jardiniéres of great beauty. Amongst the 
tapestry from the Gobelins will be a composition by 
Charles Lebrun, Za Jerre, commenced in 1869 and 
finished only last year ; a second, LZ’ Hau, from a design 
of the same artist, which was a year longer in hand ; a 
St. Jerome, after Correggio ; eight decorative panels for 
the Glaciére of the Grand Opera—subjects, Wine, Hunt- 
|ing, Fishing, &c., which were commenced in 1872 and 
| finished in 1875, but from some unknown cause never 
| hung; The Visitation, after Ghierlandajo ; The Conqueror, 
by M. Ehrmann; Silenus, by M. Jules Machard ; The 
Virgin and Child, after B. Salir, known as Le Sassoferato ; 
Study, by Fragonard; Ste. Elizabeth of Hungary, repro- 
duction of a piece of tapestry executed in 1584; Melan. 
choly, after L. Caroi de Cigoli; Ste. Agnes, from a 
cartoon by M. L. Steinfeil; and some minor pieces. 
There will also be a considerable number of examples of 
Beauvais tapestry and of Savonnerie carpets, including a 
cameo head, which the French Government presents to 
the South Kensington Museum. 

The Quai d’Orsay is converted into a great busy 
carpenters’ yard ; the whole width of the quay, with the 
exception of the footpath in front of the buildings, is 
taken into the exhibition boundaries. 
| sheds are nearly completed ; they are neatly constructed, 
and look well amidst the many rows of grand old trees 
which cover the quay, or rather the esplanade adjoining 
it. In the middle of the quay itself, on the river bank, is 
an elegant wooden structure for a restaurant, with broad 
verandahs, where a hundred visitors or more may 
déjeuner or dine comfortably a/ jresco. Speaking of 
restauraunts and other places of refreshment, we may 
mention that at the Trocadéro, near the cascade, are 
| structures under three different flags, French, Spanish, 

and English, all, we believe, devoted to creature com- 
| forts ; the fear of empty stomachs and parched throats 
so gloomily put forward by certain Parisian journalists is 
| unquestionably dissipated. A French Commission 
| knows better than to interfere with people’s comforts. 
| The great annexes on the banks of the river, the hot- 
| houses and conservatories, and a host of rustic structures 
| belonging to the agricultural and _ horticultural sections, 
| are approaching completion, and the ground around them 
lis being got into order, as it is everywhere. 

The front of the exhibition building begins to look gay, 
| but it has not yet received its crowning decoration, 
which, however, is almost ready to be got into place. It 
consists of a grand shield, about 20ft. yey bearing the 
initials “R.F.” of the French Republic, supported by two 
female figures representing France, and above the word 
Patrie, surrounded by graceful sheaves of corn. 
| Looking from the steps of the grand vestibule the 
| Pont de Jena is seen almost covered by its temporary 
platform, with a small part of the railings already set 
up, and across it the Palais des Fétes of the Trocadéro 
now presents a superb appearance. In order to empha- 
| sise, as it were, this point of view, a commission has been 
given to M. Chesinger, the sculptor, to produce a colossal 
statue emblematical of the French Republic, which is to 
be cast in bronze and to be placed at the foot of the 
Trocadéro in a line with the axis of the bridge. This is 
not the only addition to the promised sculpture of the 
Exhibition. The city of Paris has determined on setting 
up a heroic statue of Voltaire in one of the finest open 
spaces in Paris, which is not yet stated ; the figure is to 











} 


The agricultural | 





represent the friend of the Grand Frederick standing 
erect in the prime of life and in the costume of the time. 

Still another statue will have more attraction for 
many visitors—a figure found in the ruins of the ancient 
Cuiculum, one of the most opulent in the Roman pro- 
consular province in the time of Constantine, and on the 
road from the town of that name to Setif, in Algeria. In 
the words of the report, bringing the news of this trea- 
sure :—It is a superb statue in marble, of brilliant white- 
ness, and represents a woman rather above life-size. It is 
not easy to imagine a finer specimen of grand antique 
sculpture of an epoch under the Antonines, when 1t was 
still inspired by the best traditions of Greek art; and the 
work of this chef @eeuvre is intact, which is doubtless due 
to the conception of a celebrated artist, called temporarily 
to Cuiculum, for it is difficult to believe that such a 
heavy monolith was transported far. The head of the 
figure is covered with a large veil, which descends lower 
than the knees, and falls negligently over the bust, 
charmingly draped in a light tunic, each fold of which is 
a marvel of science and taste. The face expresses the 
calmness and nobility which belong to a person of exalted 
station, and accustomed to the homage of the masses. 
The neck and shoulders have all the desired perfection 
of line ; but most miraculous of all is the rare perfection 
of the hands, which look as if impressionable to the 
touch, so supple and delicate are an, To represent 
nature thus, and give to inert matter the semblance of 
life, the sculptor must have been powerfully gifted with 
that kind of inspiration which gave birth to the highest 
works of antiquity. 

Recent improvements in lightning conductors will be 
well represented at the Exhibition ; four manufacturers at 
least will contribute, including those who do the work of 
the Government and the City of Paris, and who fitted 
the new Opera House with conductors. We may here 
remark that the following is laid down in Paris as a 
general rule :—A good conductor should be nine metres 
long, and composed of three pieces connected end to end, 
namely, an iron rod measuring 8°35m., a brass rod 60c. 
and a platinum point 5c. long to avoid oxidation. 

Amongst other large exhibitors on the French side will 
be M. Arbey, who supplies the French arsenals and many 
companies and manufactories with wood-working ma- 
chinery, and who made a remarkable exhibition at 
Philadelphia. In 1867 there was not, that we remember, 
a single French wood-working machine exhibited, except 
lathes and band saw machines. 

The officers of the Commission on the Champ de Mars 
have been for some time in communication with the 
chief office at the Ministry of Commerce, in the Rue St. 
Dominique, St Germain, by means of a telegraphic wire ; 
and now a telephone is added, to enable the Commissaire- 
Général to communicate directly with the officials at a 
distance of nearly a mile, the wires being carried through 
the sewers part of the way, and afterwards beneath the 
road. There is no doubt that every known application 
of the telephonic principle will be fully Afustrated 
somewhere or other in the Champ de Mars or on the 
Trocadéro. 

Illumination by electricity has received another impor- 
tant illustration ~ M. Jamin, of the Scientific Associa- 
tion of France, who read a paper at the Sorbonne in the 
presence of many of the members of the Academy of 
Sciences and others. It was a purely scientific paper, 
going over the whole ground from Sir Humphrey Davy’s 
discovery to M. Jablochkoff’s “electric candle.” The 
light was exhibited with excellent effect naked in the 
antique courtyard of the Sorbonne, and within opal 
globes in the amphitheatre, and towards the end of the 
paper eight of M. Jablochkoff’s candles were lighted in 
one cireuit, and acted very successfully. The inventor 
and his partner have contracted to light the works on the 
Trocadéro, and a number of men are at work there 
during the night with electric aid. They are also to light 
the whole of the open ng in front of the Opera House. 
It is not yet known what further arrangements will be 
made, but it is pretty certain that electric illumination 
will receive a great impulse from the Exhibition. It is 
uncertain at present if the light will be used in the great 
amphitheatre of the Trocadéro, as the programme of the 
music to be given does not state whether the concerts 
are to be during the day or at night. The programme 
includes ten grand concerts of French music composed 
since 1830, sixteen concerts of chamber music, a number 
of popular and military concerts, and meetings of choral 
associations, and organ music; the orchestra to con- 
sist, in the great amphitheatre, of 150 musicians, 
and the chorus of 200 persons. In addition, musical 
societies, whether French or foreign, may have the 
use either of the great amphitheatre, or of a Salle de 
Conference, capable of containing 500 persons. In this 
programme, we have for the first time an official account 
of the capacity and distribution of the Grande Salle, or 
amphitheatre. The total number of fixed places is under 
4000, made up as follows :—Covered boxes, 336 places ; 
open boxes, 224 ; pit, 1303 ; gallery, 1554, and “ tri unes,” 
455; to which may be added, we are sorry to see, 428 
“strapontins,” or stools set in the passages. 

On page 184 will be found illustrations of the roofs 
over the fine art galleries. In the left hand upper corner 
of the page a small plan of the roof is given, which will 
make the enlarged transverse section of one wing and 
half of one of the main galleries intelligible. The details 
of construction are given in full, the numbers adjacent 
to the enlarged details corresponding with those placed 
near the respective positions of these details on the 
general transverse section. The illustrations of the 
louvre standards show how they are fixed, both on the 
principal rafters and on the purlins. The louvres consist 
simply of wrought iron plate strips, beut into a double 
angle-iron section, supported on flat inclined projections, 
ot held in place by two pins. In all other respects, the 
drawing is.so complete in detail as to be self-expla- 
natory. It will be observed that there is nothing in 
the appearance of any of the roofs we have illustrated 
at all suggestive of only temporary requirement, 
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RAILWAY MATTERS. 


‘Yur Midland Railway Company commenced running on 
Monday’ last, between London and Liverpool and Manchester, 
a train comprised throughout with carriages on the Pullman car 
principle, and fitted up with Smith’s vacuum brake. 

Tur Compagnie des Tramways-Nord have entered into contracts 
with MM. Mékarski, Hording, and Corpet Bondon for the supply 
of motive power for working their lines, and they will thns be 
enabled to ascertain the merits of the respective systems. 


One of the first patents issued in Canada was for ‘‘ An improve- 
ment in the construction of wooden railways.” At that time the 
vreat network of railroads which now covers Canada and the 
United States was not within the contemplation of the most far- 
sighted. 

Tue Philadelphia and Reading Railroad Company is building 
a locomotive to exhibit at the Paris Exposition, which will be 
ready for shipment in about two weeks, and will be sent by the 
French line from New York. It is said this will be the only 
American locomotive shown at the Exposition. 


RussIAN newspapers publish a telegram from Tiflis announcing 
the departure of engineers from that place for the Caucasus to 
survey the road for the railway between Vladikavkaz and ‘Tiflis, 
which the Russian Government intend to construct next summer. 
The completion of this railway would place the Russian posses- 
sions in ‘Transcaucasia in communication with St. Petersburg, 
but the departure of surveying engineers for this purpose has 
been announced so many times. 


THE first portion of 1200 tons of rails arrived at the Royal 
Arsenalon Monday. Most of the timber proposed to be used 
with them has already been received, and consists both of trans- 
verse and longitudinal sleepers. The latter are intended to be 
laid upon the former, and the rails nailed upon this foundation, 
forming a light tramway, easily laid, and readily available for 
service, either in conveying guns and other material across 
country or as a trench railway. Fish-plates are being supplied 
for uniting the rails, which are in 20ft. lengths. The rails are 
to be fastened to the sleepers by spikes. 

Durine the past year there were completed in the United 
States 2199 miles of railways, being nearly 11 per cent. less than 
during 1876, but about 6} per cent. above the average since 1873. 
‘The fact that the new lines average but 18°8 miles in length, as 
against 35 miles in 1872, and 21°5 miles since and including 1873, 
is encouraging as indicating the opening up of feeders to the trunk 
line and a division of the risks. The most encouraging feature is 
the large proportion of so-called ‘‘ narrow-gauge ” roads—705 
miles, or Fe one-third the total. This an American con- 


temporary considers is a most healthful hfe nen and adds * we | 


hope to record an increasing length and proportion of narrow- 
gauge roads, even down to those eighteen-inch and two-foot ways 
so admirably adapted to opening up agricultural districts, 
Recent figures show that there are about 5020 miles of narrow- 
gauge roads open to traffic, and 10,800 miles in course of con- 
struction.” 


A PLAN for the construction ‘of undergreund railways in Paris 
has been approved of by the Council-General of Ponts-et-Chaus- 
sées and the Minister of Public Works. If the scheme is carried 
out a subvention of 106,000,000 francs would be furnished by the 
State, the Department of the Seine, and the city of Paris. The 
central terminus would be in the garden of the Palais Royal, at 
a depth of about 24ft., and from that point three main lines would 
branch off—one by the Bourse, Opéra, St. Lazare station, and 
Batignolles ; another by the central markets to the Eastern and 
Northern Railways ; with branches at the Boulevard Sebastopol 
to the Lyons, Vincennes, and Orleans termini; the third to the 
Place St. Germain-des-Prés, Montparnasse, and Sceaux railway 
stations. Besides these principal lines, a subsidiary one would 
run on the south bank of the river from the Orleans station to 
the Quai-d’Orsay at Grenelle, passing by the Halle-aux-Vins, 
Polytechnic School, and Place St. Germain-des-Prés. 

THe first railroad tunnel in the United States was built b 
Solomon W. Roberts (subsequently chief-engineer North Pennsyl- 
vania Railroad), on the Allegheny Portage Railroad, in Pennsyl- 
vania, in 1831-33. This railroad was built to connect the Central 
and Western Divisions of the Pennsylvania Canal, and was 
commenced on April 12, 1831, completed March 18, 1834; total 
length from Hollidaysburg to Johnstown, 36% miles. The tunnel, 
ltt. long, was cut through slate 25ft. wide by 21ft. high, 
arranged for double track, and, like the ‘‘Summit Level” 
Tunnel, arched for the first 150ft. in at either end. The 
side-walls and arch were of stone 18in. thick; area of excava- 
tion, 525ft.; contract price, 1°47 dols. per cubic yard for excava- 
tion, 9°50 dols. per perch (25 cubic feet) for tunnel masonry. The 
miners were paid 13dols. per month and found. Prices for out- 
side work: ‘*Common excavation,” 9 cents; embankment and 
overhaul, 14 cents; solid rock, 45 cents; slate, 25 cents; hard- 
pan, 30 cents; slope-wall, 45 cents. 


Tue following are given as the lengths of railway in the dif- 
ferent parts of the world on the 1st January, 1877 :—Europe : 
Germany, 27,956 metres; Austro-Hungary, 17,368; Belgium, 
3499; Denmark, 1260; Spain, 5796; France, 21,596; Great 
Britain, 26,870; Greece, 12; Italy, 7688; Luxembourg, 1894; 
Portugal, 954; Roumania, 1223; Russia, 19,550; Sweden and 
Norway, 4466; Switzerland, 2080; Turkey in Europe, 1536 ; 
total, 143,748 metres. Asia: Caucasia, 1004, metres; Ceyton, 
132; British India, 10,443; Japan, 61; Java, 261; Turkey in 
Asia, 401; total, 12,302 metres. Africa: Algeria, 507 metres; 
Cape of Good Hope, 105; Egypt, 1523; Mauritius, 106; Natal, 
3; Tunis, 60; total, 2304 metres. North America, Canada, 6609 
metres ; Costa-Rica, 47; Cuba, 640; United States, 119,824; 
Honduras, 96; Jamaica, 43 ; Mexico, 607 ; total, 127,866 metres. 
South America; Bolivia, 96 metres; Brazil, 1338; Chili, 991; 
Colombia, 106; Argentine Confederation, 1584; Peru, 1549; 
Paraguay, 72; Uruguay, 305; Venezuela, 13; total, 6054 metres. 
Oceania: Western Australia, 65 metres; South Australia, 316 ; 
Victoria, 906; New South Wales, 652; Queensland, 424; Tas- 
mania, 73; New Zealand, 384; total, 2820 metres. Gross. total, 
295,004 metres. 


A Satur Lake correspondent of the Railway News explains that 
some little judgment may be exercised with advantage in buying 
tickets to cross America. The experienced traveller, he tells us, 
does not rush to the ticket-office of a railway and buy a ticket for 
San Francisco ; but he walks into town “ to seare up a scalper,” 
to find a ticket broker, from whom he buys a@ ticket for 10 dols, 
less than he would have to pay at the ticket office of the Union 
Pacific. A beautiful system of charges in use by the great over- 
land highway, the plan of charging so much more for focal than 
through travel, enables a large class of men, the ‘scalpers,” to 
live between the public and the railroad. Suppose a man wishes 
to reach Cheyenne from New York. If he } a ticket 
simply to that place, he would find the amount ¢ from 

maha to Cheyenne a fearful one; so he buys a ticket clear 
through to San Francisco, and arriving at Cheyenne sells what is 
left of it to a scalper for a price which leaves perhaps 15 dols. 
better off than if he had purchased merely to Cheyenne. 'I'hen 
eomes along traveller number two, and wants to get from 
Cheyenne to San Francisco. ‘Che company would charge him the 
same price as_if he started from Omaha, 516 miles east, but he 
buys the ticket sold by the man from New York, and saves 
10dols.; and, of course, the broker makes his little commission as 
well. It is an ingenious and beneficent system. We have some- 
thing of the same kind in this country. If you want to go from 
Chester to Holyhead, buy a ticket for Dublin.and so save some 
shillings, 1f you wish to go from) Holyhead to Liverpool, get an 
obliging friend in Dublin to. purchase a ticket and send it to you 
by post. The further you go the less yon pay. 





NOTES AND MEMORANDA. 


A. STATEMENT has been published that one needle manufactory 
at Redditch, England, turns out between 6,000,000 and. 7,000,000 
needles per week, or about 350,000,000 per annum, which is about 
one for every man, woman and child on the face of the earth. 


For measuring heights not exceeding one-quarter mile above 
the sea by means of the aneroid, Admiral Fitzroy proposed the 
following method : Divide the difference between the reading at | 
the upper and lower stations by 0°011; the quotient is the 
approximate height in feet. 

THE Saint Louis Tronworks, near Marseilles, is now making 
manganese pig which contains up to 85 per cent. manganese. 
The reduction of manganese oxides is found not to be easy ; the 
same furnace which would produce 50 to 60 tons per diem of steel 
gray pig, can only be made to produce 20 to 24 tons of alloys rich 
in manganese, 


Captain Hime, Royal Artillery, has deduced from practical 
experience the following rule for determining the difference in 
level of the two wheels of a gun when the gun is in action on 
uneven ground, ‘*‘ Find by the clynometer the inclination of the 
horizontal line on the face of the muzzle of the gun; the 
inclination of this line in degrees is equal to the difference in 
height of the wheels in inches.” 


A BALLOON is being constructed for the Paris Exhibition which 
will carry fifty people to a height of 500 metres. It will contain 
25,000 cubic metres, and will be 36 metres in diameter and will 
be inflated with hydrogen gas, made on the spot from iron borings, 
shavings &c., with sulphuric acid. The cover will be of alternate 
layers of linen and india-rubber, and a gallery of 18 metres in 
circumference, will be arranged for the receipt of experimental 
apparatus. The cable by which the balloon will be held captive 
in the Tuileries will be capable of sustaining a strain of 
15,000 kilogrammes. 

Dvrtne the year 1877 the Parisian press numbered no less than | 
836 different newspapers and serials, against 754 in 1875. Of | 
these, 51 daily and 14 weekly papers are political, 49 serials are 
theological—37 Catholic, 10 Protestant, and 2 Israelitic ; 66 are 
dedicated to law, 85 to political economy, 20 to geography, 74 to 
belles lettres ; 20 are pedagogic, 52 literary-scientific, 56 artistic, 
68 treat of fashions, 77 of technology, 75 of medicine ; the con- 
tents of 43 are mathematical and natural scientific, of 22 military, 
of 31 agricultural. Besides the above there are 16 sporting papers 
13 of various contents, and 4 dedicated to Freemasonry. 


THE experiments on the practical value of the telephone, 
carried out by the German postal department, show that it is 
not ——e to supersede the telegraph on lines which are 
constantly in use. For local purposes and lines less frequently 
used it will, however, be introduced on a large scale, a large 
pecuniary saving being effected by the ease in obtaining officials 
who have not had to master the difficulties of teleyraphy. The 
department has also, says Nature, introduced an apparatus for 
calling the official at the station to which a message is to be sent, 
so that an electric battery is now unnecessary for the purpose of 
summoning attention. 





In the “‘Grand-Makets” Belgian coal mine there is a cistern 
with a direct-acting pump which raises the water to a height of 
220 metres. The pump body was lined with metal, and the 
eae was packed with steel rings. he effective work sank in a 
ew months from 80 to 25 per cent. An examination showed that 
the steel rings, on account of the impurities of the water, had 
torn the lining and broken much of the packing. It was there- 
fore decided to use a softer packing, and copper was tried with 
similar results. Rings of moderately hard caoutchouc, alternat- 
ing with copper discs, were then substituted, securing 85 per 
cent., and avoiding the wear of lining, and consequent diminution 
of efficiency. 


A VienNA mechanician has succeeded in constructing an 
apparatus for working sewing machines. Electricity, steam, or 
water power are, on the score of cost, domestically inapplicable, so 
the inventor of the new machine was restricted to gravitation or 
elasticity, and he, preferring the latter force, has contrived to 
make springs ary | enough to keep an ordinary sized machine in 
motion, it is said, for hours. A system of cog-wheels is arranged 
underneath the surface of the table upon which the machine is 
fixed, and by a handle at the side the spring is wound up with 
facility. The velocity at which the machine works is entirely at 
the option of the person using it, and can be easily regulated. 


From _the recent report of the New York Department of 
Public Works, it appears that the total amount expended for 
works, structures, aqueducts, pipes, &c., connected with the water 
supply for the city, including maintenance and repairs, from the 
period of its inception in 1842 to October 1, 1877, has been 
£6,938,050 ; the total revenue, £6,021,068. Cost over revenue, 
£917,352. The growth of the city has now rendered an increase 
in the size and arrangement of the distributing mains necessary. 
The report maintains that the supply from the Croton river 
system including the Housatonic river, is the proper mode to be 
pursued. This plan contemplates an additional aqueduct, when 
increasing population shall have taxed the present one to its 
fullest capacity. 

THE deposit of rock salt, in whatis know as Petit Anse Island, 
Parish of Calcacieu, Louisiana, is surrounded by marshes. ‘The 
island is about two miles in diameter, with a very uneven surface ; 
part of it rises 200ft. above tide water in the bayous that embrace 
it, nearly in the centre. The mines were discovered and worked 
in 1862, for the use of the Confederate armies. It is known to 
spread over 165 acres, and is covered with 16ft. of soil. How 
thick it is no one knows, no bottom having been found by drilling 
toa depth of 80ft. The salt, in solid masses of perfect pure 
crystals, is taken out by blasting, like coal. None has been 
mined for some time, owing to the lack of cheap transportation 
and to the low rate at which Turk’s Island salt is laid down in 
New Orleans by the cotton ships which bring it for ballast. There 
is a horse railroad to a bayou leading out to Vermillion Bay, but 
only small vessels can come up to the landing. The cutting of a 
short canal would give facilities for getting the salt to market in 
large quantities at low cost. It will probably not be long before 
the mine will prove a fortune to its owners. The island now 
belongs to Judge Avery. 


Tue following are the returns made by Dr. Meymott Tidy to 
the Society of Medical Officers of Health as to the composition 
and quality of the metropolitan waters in the month of February, 
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companies. per ’ “7 - hoil- —boil- 
gallon, = &e. fe. Organic.” ing. ing. 
THAMES WATER 
COMPANIES. Grains. Grains. Grains. Grains. Deg. Deg. 
Grand Junction... .. 22°40 .. 0°052 .. 0165 .. O'O10 .. 14°83 37 
West Middlesex .. .. 21°40 . 0°068 .. 0159 .. 0°009 .. 3°3 
Southwark & Vauxhall 21°90 .. 0°049 .. 0°150 .. 0°009 .. 33 
Chelsea... .. «+ 21°40 .. 0°052 ., 0165 .. 0°009*.. 3°3 
Lambeth .. .. .. 23°60 .. 0°045 .. 0°165 .. 0°009".. 27 
OTHER COMPANIFS. 
Bent .. .. .. .. 28°40 .. 0°003 QiOS15 .. 0°008 .. ISS 4. Oo 





New River -. ¢. ,. 21°80 .. 0-038 2. 0195 |. 0-09 |) 13-7 |) 2 
East London... .. 24°90 .. 0°066 .. 0185 .. 0009 .. 15°96. 4 
* Saline ammonia, 0°001 grain. 


The amount of oxygen required to oxidise the organic matter, 
nitrites, &c., is determined by a standard solution of permanga- 
nate of potash acting for three hours, and in the case of the metro- 
politan waters the quantity of organic matter is about eight 
times the amount of oxygen required by it. The water was found 





to be clear and nearly colourless in all cases, 


MISCELLANEA. 

Tse number of Spanish exhibitors at the Paris Exhibition has 
increased to 4946. 

Messrs. Botckow, VAUGHAN, AND Co., Limited, have obtained 
an order for 9000 tons of steel rails at £6 10s. per ton. Several 
Belgian firms tendered, but at much higher rates. 

WE understand that the Commissioners of Sewers are consider- 
ing proposals for lighting London streets by electricity, and im- 
portant experiments are likely to be made at an early date. 

Wiru the view of keeping down the water in the Tipton and 
Old Hill colliery districts, the Mines Drainage Commissioners 
have just subsidised two engines in the former district, at a com- 
bined cost of £2100 a year, and one engine in the latter district, 
at an outlay of £850 a year. 

For the accommodation of her Majesty’s ships passing the 
Lizard, a large semaphore is about to be erected at the Lizard 
signal station. The semaphore is of the most approved con- 
struction, and has been made at Devonport Dockyard. It is 
expected that it will be in use in less than a week. 


Ir guns of superior dimensions secure greater fighting power, 
the Italians will soon be formidable enemies. A telegram from 
Spezzia reports the arrival there on Monday of the Nentwater, 
steamer, from Elswick Ordnance Works, with two more 100-ton 
guns for one of the ironclads of the Italian Royal navy. 


Mr. James Gorpon Bennett has addressed a memorial to 
Congress, stating that he has purchased the Arctic vessel 
Pandora, and will fit her out and man her at his own cost and 
expense, with a view to prosecute and, if possible, bring to a 
successful issue the Polar explorations which have so long occupied 
the attention of the scientific world. 

A BOILER explosion occurred on Monday at the engine-house at 
Workington Waterworks, at the side of the river Derwent, and 
by it the inhabitants will be deprived of the water supply. The 
works were inadequate to supply the district, and the Working- 
ton Local Board are seeking power to supply the district from 
Crummock Lake; and it would evidently have done well to have 
seen to the condition of that plant which gave them the water 
they had. 


On board the steamship Compton, just completed by Messrs. 
Wigham, Richardson, and Co., on her trial trip, was an instrument 
called a “‘Shawtometer.” It was designed to show on deck 
the revolutions of the engines. ‘lhis instrument is said to be 
named after one of the partners; our own opinion is that it is 
north-country for Showtometer. In any case, the name is 
absurd. If it refers to a Mr. Shaw, in what way, we should like 
to know, is he to be measured. Some sea-going engineers would 
rather be without it, we think. 


It is stated that besides the floating dock which is being con- 
structed at Dantzic, three ‘‘slips” are to be provided for ships 
requiring repair. One will be able to hold ships of 6600 tons 
burden, and the two other ships of 3300 tons. The floating dock 
will be 98 metres long, 34 metres broad, and 14 metres high ; and its 
weight will be 5500 tons. When the dock is completed, it will 
be possible to raise ships of 7300 tons burden, fully equipped, out 
of the water in a period of four hours, and so to examine the 
yarts where they require repair. It is only for the ironclads 
Konig Wilhelm, Kaiser, and Deutschland that the dock is not 
large enough. ‘Iwo new naval stations for the German fleet are 
to be established this year—one on the West Coast of Africa and 
the other in the Mediterranean. The new fortifications of 
Cologne, Strasburg, and Ingolstadt are to be strengthened at the 
most exposed points by ironclad turrets—each costing 200,000 
marks—and two such turrets are also to be placed this year at 
Fort Kameke, before Metz. The defensive works of Posen and 
Kénigsberg are, according to the Pall Mall Gazette, to be com- 
pleted by the end of the year 1880. 


A SERIES Of interesting experiments with dynamite recently 
took place, at Hagley Park, near Stourbridge, the seat of Lord 
Lyttelton. The experiments were conducted by Mr. Thomas 
Johnson, of Dudley. Operations were commenced by blowing to 
pieces several ash roots in the hedgerows on the farms belonging 
to the estate. A 1}in. auger hole having been bored in each of 
these, they were charged with a few dynamite cartridges, and 
broken into convenient pieces. In the park there were some 
dozen old roots, which had been grubbed up, and lying out of the 
ground ; these were smashed by placing a small cartridge in a 
crevice or natural fissure of the roots, thereby saving the trouble 
of boring. On the lower side of the park there were some half- 
dozen very large and tough roots, with the a still growing in 
the ground. A crowbar hole having been made under each side 
of the root, in an opposite direction, inclining to the centre under- 
neath the main stump, a few inch-cartridges were inserted in each 
hole, the fuses were cut the same length, and fired together, both 
shots exploding simultaneously, and blowing the root, with its 
fangs and anatler: fibres, completely out of its bed, leaving an 
immense cavity behind. 


Tue West Inp1a New Gravine Dock has been constructed by 
Messrs. Johnson and Co., who purchased the land from the 
West India Dock Company. The graving dock is situated on 
the south side of the West {ndia Dock basin at Blackwall. It is 
450ft. long over all, 80ft. wide at the bottom, and 94ft. wide at 
the top. It has an entrance 62ft. 6in. wide, finished with granite 
quoins, and having 23ft. of water over the sill at Trinity high- 
water level. ‘The entrance is closed by a wrought-iron caisson 
divided into water-tight chambers, and ballasted with ordinary 
ballast, as well as with water. The culvert through which the 
dock is empted is 600ft. long, of egg section, 5ft. high, and is 
constructed of concrete with a blue-brick lining, the culvert 
opening into the Thames, at low tide. Lhe dock walls are of 
concrete, with a facing of steck bricks, The concrete in the 
walls is 13ft. thick at the base, stepped off to 4ft. at the top. 
The bottom of the dock is also of concrete 11ft. thick, with a 
flooring of timber. The excavations were carried down through 
16ft. of mud and clay to the gravel and sand, which was found 
useful in making the concrete. ‘The dock will accommodate two 
vessels at the same time—one of 420ft. and the other of 380ft. 
in length. The engineer to the new graving dock is Mr. D. 
Baynes, the contractors being Messrs. Merritt and Ashby. The 
cost was £59, 

Tue Sartcrius, armoured torpedo ram, which formed the most 
interesting item in Mr. Ward Hunt's last annual statement, and 
which was to have been commenced at Portsmouth last year, is 
to be laid down at Chatham during the ensuing year. She will 
be constructed of steel and will be propelled by twin screws. 
Her length will be 250ft., her weight 2500 tons, and she will 
draw 20ft. of water aft. She is estimated to realise a speed of 
17 knots. She will not be rigged, but will be built so as to carry 
a large supply of coals. The outline sections of the vessel show 
that she will to a great extent resemble the American cigar ships 
the principal difference being that the lower part is fashioned to 
form a keel for grounding upon, and that the upper part, which 
is in the form * cylindrical crown, runs nearly parallel to the 
water. The crown is 4ft. Gin. above the water ; tut above this 
there is a flying deck of a similar character to those of the Devas- 
tation and the Thunderer, but of much lighter construction. 
This flying or hurricane deck will be 16ft. above the water. The 
crown will not be fitted as a deck except at the ends of the 
vessel. There will be a platform forward to bring the anchors in 
upon, while aft there will be a deck to provide accommodation 
for the officers. The fore end of the ship is shaped into a powerful 
ram. The ship will carry no guns, but from each side of her ram 
she will be able to discharge the new ‘‘ Laboratory” torpedo from 
her bow compartment. She will also be able to discharge these 


terrible weapons from a chamber amidships, between the boiler 
and engine compartments, 
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Ox page 162 of our last impression the principal girders to , the small radius of the chain wheel is insufficient to overcome | the lever, which slightly lifts the brake wheel off its strap. 


be used on this line were illustrated in detail, and we now | the friction it creates at the larger radius of 


complete the series of type drawings with the above illustra- 
tions of the permanent way and some of the smaller bridges. 
Of the former, it will be noticed that there is no novelty, but 
that the fastenings are of a substantial character. In order 
to relieve the Kandy main sewer from the effects of the 
heavy rolling loads, it has been thought desirable to provide a 
separate foundation for the railway by means of screw piles, 
which support a pair of wrought iron girders, over which the 
railway runs. A cross section of the type of road-bridge 
adopted at various places on the line is given, and the illus- 
trations, it will be found, give sufficient dimensions to make 
them of interest to many readers. 


CHERRYS PATENT BRAKE HOIST. 

THE principle of this hoist consists in making the suspended 
weight itself act on the brake, while, at the same time, in lift- 
ing there is no more friction than is due to the necessary | 
bearings of the shaft. Referring to the accompanying | 
perspective view, the hand rope wheel and the chain wheel 
are both keyed on to the shaft, which has a bearing at one 
end near the hand rope wheel, and at the other in the brake | 








the brake | The weight may, indeed, be actually lowered at a speed of a 
few inches a minute by pulling 
the brake cord gently, or at any 
speed up to some hundred feet 
a minute, with great smoothness 
and under perfect control, owing 
to the automatic nature of the 
brake. The instant the hold on 
the brake cord is relaxed, the 
brake is brought into action; 
and the load comes to rest almost 
immediately. The chain wheel is 
cast of such hard metal that it 
cannot be fitted or turned; and 
a softer bush has to be cast in 
it to enable it to be bored 
to receive the shaft. Owing to 
this extreme hardness, the chain 
wheel will last for many years 
if kept oiled. The wearing parts 
are substantial, and the chain 
is tested to twice the weight 


wheel. An internal ratchet wheel is cast in one with the | to be lifted. The  construc- 
chain wheel ; and four pawls, contained in recesses in the brake tion shown in the engraving is 
wheel, engage with it. The action of the pawls is that, suitable for raising by hand 


when the hand rope is pulled in the direction for lifting, they | 
allow the chain wheel to revolve independently of the brake 
wheel, but, on this rope being released, the pawls engage in 
the teeth of the ratchet wheel, and thus cause the brake wheel 
also to revolve with the shaft. This brake wheel is turned, 
and bears on a brake strap lined with hard wood, extending 


wheel, and so remains stationary. 





weights up to 10 cwt. or more, 
with the addition of spur wheel 
and pinion. These hoists are 
made by Messrs. Tangye Bros., 
Birmingham, who are apply- 

es, 

















over half the circumference, and suspended by trunnions in 
the frame. As the brake wheel is pressed down by the whole 
load suspended from the lifting chain, the weight acting at 


in two ways, either by being pulled down by the hand rope, | and other appliances for lifting, which constitute one of their 


The load may be lowered | ing the principle to steam hoists, cranes, crab winc 
or by being ‘‘braked” down on pulling the cord attached to | branches of manufacture. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





CLEOPATRAS NEEDLE, 

Srr,—Whether the obelisk is already definitively destined to 
stand shivering for all future time just above high-water mark on 
the Whitehall-steps of the Embankment, is to the nation at large 
still a matter of mystery and doubt. If it be so, however, the 


promise some time ago made by one of the Ministers of the | 
Crown that its final destination should not be determined without | 
previous adequate consideration, seems to have been entirely for- | 
gotten or ignored. But whether this monument is to stand on | 
these Whitehall-steps or not, there is still time to remark, with | 


your permission, that upon one, point zesthetically bearing upon the 
subject not a single thought appears to have been bestowed. 
Placed on these steps, the monolith must stand naked and 
alone: there can be no picturesque accompaniments sround 
it of shrubs and flower-beds, for there is neither room for 
any garden, however small, nor any soil in which these 
might grow. Hard granite, with more or less of that nuisance 


and filthiness which attaches to every isolated monolith | 


in London, must be its only surrounding decorations. Is 
this as it should be? Is this our British notion of +o «psqev 
as respects a monument which has come into our hands indirectly 
as a trophy of victory? Might we not take a lesson as to our 
treatment of this monument from the victors of old who, return- 
ing in triumph, wreathed their sword-hilts in flowers? It will be 
a sad sign of our national decay if everything, without exception, 
connected with this monument since it has left the Egyptian 
shore, is to be characterised only by incongruity, bad taste, and 
mercenary meanness. Common SENSE. 
Westminster, March 13th. 





SIX-COUPLED EXPRESS ENGINES. 

Srr,—The letter signed * R. R. H.,” and your foot-note to it, 
has called my attention to your article of February Ist on “ Six- 
coupled Express Engines.” I regret very much not to be able to 

e with the tenour of your foot-note, because your article 


clearly indicated that bogie engines were the chief subject of your | 


remarks, were highly approved of by you, and were, in your 
opinion, to be the engines of the future. 

You also observe, ** No one has yet sueceeded in devising a 
satisfactory method of arranging eight 6ft. wheels in an express 
engine,” &c. You must have forgotten the Fairlie engine, for I 


have pointed out very many times that in a Fairlie engine, | 
having four-coupled 6ft. wheels in each bogie, you would have | 


vrecisely what you are asking for; an engine which would 
earry out to the fullest extent all that a locomotive could achieve. 
The wheel base on each bogie would be 6ft. 6in., and we could 
tind steam enough at 140 Ib. pressure to utilise four L5in. or four 
20in. cylinders, which would be sufficient to drive these wheels at 
a speed representing eighty miles an hour. Whereas if you take 
into consideration the friction which is caused by driving eight 


wheels in one group, you will find considerable difficulty in getting | 
steam from the ordinary boiler to drive them at anything like a | 


high rate of speed. 
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Unless you desire to ignore the principle on which the Fairlie 
engine is constructed (which I sincerely trust is not the case), you 
must admit that there is no other known method that will give 
you eight 6ft. wheels coupled, and which will pass round curves 
as sharp even as 100ft. radius at any speed desirable. My experi- 
ence has shown me that the ordinary type of boiler cannot 
generate steam sufficient to work up the adhesion of eight driving 
wheels and take the train which the size of the cylinders oul 
represent. On the other hand, I am prepared to build an engine 
that will take a train up to its given weight at any speed, pro- 
vided that the pressure in the cylinders be maintained; and every 
“ee knows what the train would. be, 

our article runs in the same train of thought which I found 
myself following in 1864, when I invented the Fairlie engine, 
which gives you less weight per wheel. It does not jolt and 
knock about like the ordinary engine, especially at quick curves, 
one end being led round before the centre of engine reaches the 
curve, therefore shocks at curves, no matter how sharp they are, 
do not occur with the Fairlie engine. 

You will no doubt admit all this, as you have been one of the 
strongest’ad vocates for the Fairlie engine. I annex a few diagrams 
showing Fairlie engines for express trains. 


London, March 13th. Rosert F, Farrier. 





THE FLEXIBLE WHEEL BASE SYSTEM. 

Str,—As Mr. Cleminson’sremarks on this subject might perhaps 
lead your readers to erroneous inferences, I should be glad if you 
would — me to add a few words by way of correction. It is 
very likely true, as Mr. Cleminson says, that there have been 
other labourers in this field, but the important fact is that none 
of them succeeded in finding this solution of the problem until I 
panne it in 1868. Since that time it has been proposed again 

y several persons, including of course Mr. Cleminson, who is the 
latest labourer in the field, and appears to be now reaping where 
others have sown. This arrangement of three articulated trucks 
was in fact claimed in my first patent of 1868 in words which 
describe exactly the arrangement now used by Mr. Cleminson, 
and the originality of my claim has never been questioned. The 
flexible wheel base system illustrated in your recent number is 
therefore essentially a reproduction of my system, and I am glad 
to see that Mr. Cleminson does not dispute this fact, but is con- 
tent to rely upon the plea that he was “in ignorance of the 
existence of my patent.” I should be quite willing to accept this 
plea as far as it goes, but Mr. Cleminson has himself told you 
that I took an early —— y—in fact before his patent was 
published—of giving him all the information in my power. I 
could not of course ask him what it was that he was then pro- 
posing to patent, but I explained to him frankly what I had done 





and patented vears ago, giving him a rough sketch of some of the 
arrangements which I had used at different times, and at the 
same time informing him that my patents had then lapsed except 
the joint patent mentioned in my last letter. It was not ible 
for me to ** examine his patent” because it was not yet published, 
but T left him to examine mine and to judge for himself whether 
‘his ideas had been forestalled. After this friendly intimation 
Mr. Cleminson can hardly urge the plea of ignorance for anything 
that he may have done in this matter since that time. Mr. 
Cleminson has wrongly interpreted the motive of my communi- 
cation, hut it is perhaps not surprising that he should thus seek 
to divert attention to side issues, into which, however, I do not 
care to follow him. Suffice it to say that I did not offer to sell him 
a patent, for there was no patent which I could sell, and that the 
inference he draws as to the very limited application of my 
system is absolutely groundless and incorrect. In conclusion, 
the flexible wheel base system of three articulated trucks was 
| originally invented and patented by me in 1868, and as the patents 
| have expired the system has become publie property, and neither 
Mr. Cleminson nor anyone else can now pretend to set upa claim 
for it. T. CLAxtTon FIDLER. 
Richmond, March 5th, 1878. 





THE ECONOMICAL EFFICIENCY OF AN ENGINE AND BOILER 
AT MESSRS. CRAIGS PAPER MILLS, DALKEITH, 
Str,—I have read with pleasure the elaborate paper by Mr. 
Brownlee, on “The Economical Efficiency of an En zine and 
| Boilers at Messrs. Craig’s Paper Mills, Dalkeith,” which has 
en in your weekly issues from Feb. 15th to March Ist, and 
agree with the views there given on the conversion of heat into 

work, &e. 

In a short address which I gave before an Association of 
| Engineers in Manchester last year, on ‘Latent heat, its 
formation in the steam boiler, and the impossibility of utilisin, 
it by entire conversion into work in the steam engine,” I nam 
the mistake uttered in Scotland by Mr. John Scott Russell as to 
| the utilisation of latent heat ; I also mentioned the mistake made 
by a gentleman who had an elaborate machine at work in Man- 
chester, designed for the purpose of returning the latent heat 
| of steam to the boiler after it had done its work in the cylinder of 

the engine. 

Mr. Brownlee has been at considerable trouble to lay down 
clearly the mistakes committed by Mr. Fletcher and Mr. 
Northcott as to the “heat rejected” in the experiments made 
| by Mr. Fletcher, and to show how the heat in the steam is 

disposed of during and after its e through the cylinder of 
the engine, and finally the Gaahie amount of energy dissipated. 

Mr. Fletcher has not in the reduction of his experiments, when 
| converting the cubic feet of water measured in the tanks into 
| pounds weight, taken into account the true density of the water 
used, but has multiplied by the value 62°5 lb., as being the weight 
| of one cubic foot of water. 

As an example, take Mr. Fletcher's third trial—See Tue 
ENGINEER, August 24th, 1877, p. 130—where he gives as the 
| gross overflow 9040 cubic feet, and by multiplying by 62°5, 
| obtains 565,000 Ib. of water, at a mean temperature of 104°67 deg. 
Now, the weight of a cubic foot of water,‘ according to the 
experiments of Matthiessen, at the temperature of 104°67 deg. 
| Fah., is 61°941b. We then have 9040x 61°94 = 559,937°6 lb., 

at a mean temperature of 104°67 deg., from which we get 
| 559,937°6 

7x60 
| minute, at a mean temperature of 104°67 deg., and not 1345 lb., 
as given by Mr. Fletcher. On page 60 of THe Encrveer for 
| January 26th, 1877, I showed that we ought not to neglect the 
| variation of density with temperature when testing steam engines 
in the case of water. 

Mr. Brownlee seems to have overlooked this variation of 
density, and taken the weight of water discharged from the hot 
well per minute from Mr. Fletcher’s own statements; for on 
page 108 of THe Encrneer for Feb. 15th last, he states that in 
| the third experiment the expenditure of heat could not be less 

“than 488°5 + 42°74 = 531°24 units per minute per indicated 

horse-power.” 

The feed-water given by Mr. Fletcher is stated at 551°33 cubic 
| feet, at a mean temperature of 80°6 deg., and since the weight of 
a cubic foot of this water is 62°2 lb., we have 
| 561'33 x 62°2 _ 4998-91 Ib. 


= 1333°2 lb. of water discharged from the hot well per 


‘ 

| of water at a temperature of 80°6 deg. pumped into the boiler per 
| hour, or 81°65 Ib. yh dag temperature pumped into the boiler 
tama wg % 7 lb. of wa indi 
i753 x © 4657 Ib. of water per indicated 
| horse-power per minute, from which we get °4657 x 1095°2 = 
| 510°03 units. Therefore we have 531°24 — 510°03 = 21°21 units 
less than the apparent consumption, whereas Mr. Brownlee 
gives 18°65 in paragraph 2 of his paper. 

This mistake of correction for temperature runs through all 
| Mr. Fletcher’s experiments, as I saw and calculated at the 
| time they first appeared in THe ENnGIneer of August 24th, 1877, 
and is the cause of the error just pointed out in Mr. Brownlee’s 
paper, and runs through the whole of his table given on page 127 
of your journal, where the weights have been taken from Mr. 
| Fletcher’s statements. 
| T ealculated a few values for the weight of one cubic foot of 
water at various temperatures, a few years ago, from Matthies- 
sen’s experiments on the expansion or dilatation of water, which 
are as follows :— 

Temp. Fah. 
39° ae 


| per minute, and 





Weight of 1 cubic foot in Ibs. 
e~ 62°452 maximum density. 
i) 
0s 
68 oe 
86 
104 
| Bees 
140 soe 
158 e 
176 
194 oo th we a 
212 oo an’ Ser os 59°843 
Any values lying between these temperatures may be easily 
interpolated as required. THoMAS BALDWIN, 
Chief Engineer, Mutual Boiler Insurance 
Company, Limited, Manchester. 





March 9th. 


THE PAY AND POSITION OF DRAUGHTSMEN. 

Sir,—I did not see your issue of the 23rd ult. until yesterday. 
In it I find your correspondent ‘‘F. A. H.” has treated this 
subject pone” and truthfully, as I, who have had twenty-five 
years’ experience, can per Quite one-half the young gentle- 
men with whom their friends pay large premiums—and the better 
half too—become draughtsmen and remain so, and, at such times 
as these, have to work for miserable pay, and in some cases are 
treated with less consideration than domestic servants ; yet these 
men, even to get £150 a-year now-a-days, must be men of great 
practical experience—in fact, consulting engineers. I am ashamed 
to write it, but it is a fact, that I can obtain the services of 
downright clever and experienced men, with a good amep ices of 
stren; of materials, well up in mathematics, and who have 
passed through the shops, men who can get out a set of drawings 
of a bridge or engine, ke, for 50s. a week. Of course, in a great 
measure, draughtsmen have themselves to thank for this dis- 
graceful state of things, by hiring themselves for such _ 3 but 
we must all live, or exist rather, and hence men will offer them- 
selves at what is not respectable or adequate pay for any brain 
work. I considera draughtsman’s work one of the most injurious 
and trying occupations there is. The strain on the chest over a 
drawing board for eight hours a day, for any length of time, is 








most injurious, and yet in addition to this there is the headwork. 
Of course there are ** duffers” who can make a very neat drawing 
from a rough sketch with all dimensions figured on, who eall 
themselves draughtsmen, but I am writing only of those who are 
competent, if they had the means, to act as consulting engineers, 
and possess the testimonials to prove it. Let the other class still 
retain the name of draughtsmen I say, for it expresses what they 
are, but let it be no longer applied to assistant engineers, with 
whom it is only a reproach. As to the fact of clerks getting 
better pay than good draughtsmen, [ could give you half-a-dozen 
instances of such being the case. 

In conclusion, T would recommend those would-be engineers, 
who have neither influential friends in the right quarter, nor 
money, to rather apprentice themselves to a grocer, chemist, 
draper, &e., than an engineer. » H, 

March 6th. 


Srk,—Your timely article in this week’s ENGINEER draws atten- 
tion to points which if fairly discussed would tend to 
the ultimate advantage of employers and employed. As 
you say, the pay of draughtsmen will adjust itself simply 

y supply and demand, but not satisfactorily until employers 
know the advantage and saving obtained by the work 
of really efficient draughtsmen, and draughtsmen know what 
constitutes real efficiency. With many employers draughts- 
men are looked upon as necessary evils—as means to an end, but 
from whose labours no profits accrue. With moulders, turners, 
and fitters, it is seen that the material is worth so much more per 
ewt. than before it passed through their hands, while the cost of 
drawing is looked upon as badly-spent capital, to be reduced as 
much as possible, such employers having an idea that the design 
finds itself as the draughtsman proceeds, without any thought on 
his part, and that the drawing when finished is merely a picture 
** shop order,” showing the number and sizes of parts necessary to 
bemade; while, on the other hand, many draughtsmen think tomake 
a pretty-looking drawing is the aim of their existence, or, if they 
think otherwise, have so little knowledge of the various stages-- 
from pattern-shop to store—a machine has to pass through, that their 
drawings are full of petty annoyances, in the shape of unnecessary 
difficulties, to each workman having to use them. The remedies 
would be for employers to make themselves acquainted with the 
many difficulties to be overcome in making practical working 
drawings, and to give due credit and fair remuneration to those 
who by long study and hard work are able to overcome them, and 
that draughtsmen should be made, as far as possible, severally 
responsible for their drawings, and be enabled—what they are 
rarely able to do now—to see their work through the shops. 
This would give them greater interest in their work, and furnish 
them with practical information as to the details of construction, 
without which it is impossible to be good designers. 

With regard to the hours of work. In 1871 I took occasion to 
tabulate the number of hours worked in about thirty large 
drawing offices in the manufacturing districts, and found they 
ranged from forty to forty-four hours per week. After the nine 
hours movement, these were reduced in many of the offices tive 
hours per week. Overtime was generally paid for, and should be 
I think in all cases, because, as there is then greater production 
and increased profits to the employer, the draughtsmen should 
participate ; besides which it would dispel the idea that overtime 
was merely to get more work without paying for it. In connec- 
tion with this matter, it would be well if employers would admit 
that draughtsmen may have private engagements, which are to 
them important, and to arrange as far as possible that due notice 
should be given of extra work being required. Nothing disheartens 
or annoys a draughtsman more than the feeling of uncertainty as 
to what time he may return to his home. 

The remedy for your third grievance is, I think, largely in the 
hands of draughtsmen themselves. A workshop is a democratic 
establishment where, if aman wishes to be thought superior to 
his neighbour, he must prove his claim by greater knowledge ; 
and I have generally found that when a draughtsman is able to 
make a practical drawing, and give to the foreman or workmen 
he comes in contact with good reasons for the shape and size of 
the various parts, he is not only listened to with respect, but 
treated as a gentleman, and his superior ability admitted. As to 
the question of ‘‘ many masters,” this is felt in every branch, and 
will of necessity be so as long as each department thinks only of 
its own benefit, independently of the others. To leasen this diffi- 
culty, the draughtsman, if he has sufficient knowledge, should 
bear in mind the requirements of each department when making 
his design ; the manager should then see that no alteration be 
made by one foreman that would injuriously affect another or mar 
the efficiency of the machine. 


As tothe general subject, it must be admitted that draughts- 
men’s duties are very onerous, and their knowledge must be great 
and varied ; in fact, he is supposed to be able to make a drawing 
of anything required—whether machinery for a works, or a works 
for machinery—and after all must think himself fortunate if able 
to live respectably on the remuneration for his labour. ‘This is 
not as it should be. In fact, my experience of draughtsmen is, 
that knowing this, all who have a spark of ambition look upon 
the drawing office as a temporary resting place, and the profession 
as a stepping-stone to some other career offering greater proapects 
of success, and gladly welcome the time when they can bid fare- 
well to the drawing-board. 

In reply to your correspondent ‘T, D. §.,” I would add that 
in many large firms it is customary not only to pay draughtsmen 
by the hour, but to have their time taken by the lodge-keeper on 
entering and leaving the works. Thisis an unpleasant and annoy- 
ing state of things, but unfortunately a well-known fact. 

March 12th. H. E. H. 


THE SCARCITY OF GOOD WORKMEN. 

S1r,—Your article of Dec. 28th on the decline of good work- 
men is well worthy of careful consideration by every tradesman 
in the kingdom, and especially engineers and machinists. At no 
time during the last thirty years has there been such a deadly 
conflict between capital and labour as at present. In good times, 
when trade was brisk, many of our large contractors, engineers, 
and iron and coal-pit owners made colossal fortunes in from ten 
to fifteen years, while at the same time trades unions were in 
existence, and strikes were of often occurrence, but there was 
very little known about them except in the immediate locality. 
But at the present time trade is in a depressed state all over the 
world, and our labour market is filled by thousands of men 
returned from America during the last four years, and our em- 

loyers, not making such large profits, are reducing their workmen 
eg to a mere state of existence ; and the first alarm we hear is 
that the British workman is not what he used to be, and foreign 
competition is running us out of the market, and it is all charged 
to arbitrary trades unions and long-continued strikes, which are 
driving trade out of the country. I have read your article on 
this subject, but think you have not struck the root of this 
matter. I do not feel myself able to do justice to it, but will try 
and give your readers a few hints from a workman’s point of 
view; and haying worked in both England and Scotland, and 
being also well acquainted with the manner the various branches 
of the trade are conducted in America, I can speak freely on the 
subject, Ssppcially as I am not in any way connected with any 
trades union or club in the country. 

A few years ago there was a great cry that the British sailor 
had degenerated, and, along with the Plimsoll movement, Par- 
liament set to work'to find the cause, and, as your readers well 
know, there were many wrongs on board ships which had led to 
such a state of things; and one of the first causes was that the 
apprentice system had been neglected, and the impression became 
quite popular that any one could be a sailor. ‘The result of this 
was, that good men sought employment on shore, and good sailors 
soon became scarce, and our ships had to be manned by foreigners. 
Now, Sir, engineering has become quite popular during the last 











aS ne nancies teeta Stem 








re 


i sa 











Marcu 15, 1878. 


THE ENGINEER. 


183 








twenty years, and we have hundreds of men in our ranks who 
never should have been. hy? Because they are not adapted 
for the trade, neither coemtallr nor physically. They were sent 
to be engineers, &c., not because vir So-and-so’s son became a 
first-class workman, and succeeded in the profession, No; but 
because they had large influence in the trade, and hoped soon to 
fill prominent mci as superintendents or employers them- 
selves. ‘This class of apprentices pay large premiums, pass 
through the different branches, and when their time is out there 
are not 20 per cent, any use as workmen, In fact, they are only 
in the way of good, practical men, who are striving to rise in the 
profession. As you noticed in your pages some time ago, they 
are of the draughtsman class offering for situations at any wages 
as improvers, &c., with views to preferment. 

With reference to the scarcity of good workmen, I hold that 
there are as good men in the market as ever there were, and 
better—in fact their equals are not to be found in any country; 
but if you ask me are good practical men in the same proportion 
as they were twenty years ago, I say no, and the reason is because 
we do not teach them to be good workmen. We require to establish 
theoldstandard of seven years’ apprenticeships ; say to fathers, bind 
your sons to honourable masters who will revive the sympathy that 
once existed between master and workman, which the general 
introduction of limited companies has done so much to destroy, 
causing these workman to fly to the club-room on the first mis- 
understanding, knowing well that many of our modern directors 
are quite unapproachable by their workmen. Years ago when 
boys were bound for seven years they passed through the pattern, 
turning, fitting, and erecting shops, and many were a short time 
in the drawing-office. The result of this was that every appren- 
tice got a good chance, and if he chose to stop at any special 
branch after he became a journeyman, he never forgot the 
thorough training he had received during his term of apprentice- 
ship, Contrast this with the present time. In —— our large 
shops there are no apprentices, or if they are called so they are 
not bound, and are at the mercy of a grasping employer and kept 
at some special job, every one doing his part without scarcely 
knowing what it was for or how the different parts were put 
together ; or cast adrift over the country as first-class workmen, 
when in reality they are only beginners. There can be no doubt 
that the fact that the different trades are divided into so many 
branches, is another cause of so many poor workmen at the 
present time. 

I cannot see, so far as my experience goes, how the general 
introduction of machines has effected such a change. For my 
own part, I look” back with pleasure to the time spent in the 
machine shop at the little drilling machine, nibbling, planing, 
&c. ; grinding my own drills, and watching the smith dressing 
and tempering my tools, &c. ‘Those changes were still giving me 
a deeper interest in my work, and a longing desire to rise higher. 
Your suggestion to have a good man over a few machines is a 
good one to teach the boys how to work them; but-it would not 
suit many masters to have the boys getting so many changes of 
work, and I apprehend, with the present state of feeling, many 
of our strict trades unionists would be against its adoption. But 
the question at issue is, not what either masters or trade unionists 
want, but what will benefit both, and our trade at large. 

I feel strongly on the seven years’ sapessiisenip system 
being established by law. Surely Fa trade is worth having, it is 
not too long to serve, provided the master teaches it in a proper 
manner. dhe this subject will become a national question 
before many years. 

Last year strikes and riots in America had aroused public 
opinion on this subject, as the following, from an extract of the 
last annual message of Governor Hartranft, of Pennsylvania, 
shows with reference to practical education and the labour 
question. He says :—‘‘It is impossible to read the industrial 
history of the country without being struck with the decline of 
the system of apprenticeship, the decadence of skilled workmen, 
and the rapid increase of common day labourers. Many causes 
may be assigned for these results. The invention of labour- 
saving machines, the minute subdivision of labour, and the 
intense competition among producers and manufacturers, have 
no doubt served to lessen the pride of the workman in his work, 
and make it impossible in many instances to give any time or 
opportunities to mere learners.” And the long article goes on 
to show that not only the working men, but the State also, are 
deeply interested in this great warfare of the nineteenth century. 

Now, while deploring the disastrous strikes and riots of last 
year in America, or without commenting on all the known 
causes which led to them, there is this to be said in favour of 
the men—that they only stood out against a set of grasping 
monopolists and ring-formers. Ask the American bondholders 
in England their opinion of the railroad princes in that country, 
and they will tell you ‘‘ blame the Brotherhood of Engineers and 
kindred societies as you will, the companies were equally respon- 
sible.” And so it isin England. Many of our employers look 
upon their workmen as if they were so many clocks, to be set to 
work at will; but, while I say so, there are many honourable 
exceptions—names which I need not mention here—-who have 
the interests of the men at heart. I am very hopeful of a change, 
knowing we have yet a sound public opinion in this country, 
which only requires stirring in this matter to bring about great 
alterations. 

Put our brave-tried British sailors on board of sound, seaworthy 
ships and they will weather the fiercest storms that sweep the 
ocean, and so it is with the British workman, about whom there 
is no cause of unnecessary alarm. Teach him his trade properly, 
let large companies’ representatives and employers take an interest 
in their young men and boys, not alone in the workshop, but try 
and find how they spend their evenings at home, &c., and make 
them to feel that your interests and theirs are identical, and 
then, and not till then, shall arbitrary trades unions and long and 
continued strikes cease to exist. ith reference to the piece- 
work question, I can only say that were I an employer I should 
not vote for continuing piece-work except in special trades or 
cases of emergency, for dies can be no doubt that piece-work 
causes great dissatisfaction amongst workmen, and throws a deal 
of inferior work into the market, thereby lowering our standard, 
and is of little benefit to either master or man. 

The overtime question is much talked of in some localties. I 
have long considered it of great importance, and at no time more 
so than at the present, when so many men are out of employment, 
while many others are run down bodily with long hours and close 
confinement, working nine days per week most of the year 
through ; and it is well known overtime is dear to our employers, 
and against the best interests of the working man. 

1 hope this letter may be the means of stirring up some one 
more able than myself to assist you in your endeavours from 
time to time on behalf of the best interests of the British work- 
man. A Sea-Gorne ENGINEER. 

At sea, March 7th. 








INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on Tuesday, the 26th of February, Mr. W. H. 
Barlow, vice-president, in the chair, the paper read was on 
“Liquid Fuels,” by Mr. H. Aydon. 

It was stated that apparatus specifically adapted for the com- 
bustion of liquid fuels, which comprised every class of fluid 
hydrocarbons, might be rai in five classes. The leading 
principle of their action was either the subdivision of the liqui 
as spray, or by percolation through a porous bed, or by prelimi- 
nary conversion into vapour—when the fuel was mixed with air, 
or with air and steam, by the instrumentality of jets of steam or 
of compressed air, or it was burned simply as gas in jets. The 
earlier system of Mr. C. J. Richardson, in which the liquid fuel, 
mixed with heated air, percolated upwards through a porous bed. 
was tried at Woolwich Dockyard, but the performance was not 





satisfactory, for black smoke and soot were discharged in such 
abundance as speedily to choke the flue-tubes and stifle the 
draught. By a subsequent improvements, in which a mixture of 
steam: was introduced with the fuel, a much better performance 
was effected—the quantity of water evaporated having been 
increased from 64 Ib. per lb, of fuel to from 7 Ib. to 18% Ib. per Ib. 
of fuel, though the formation of dense smoke wasenot prevented. 
The performance of coal under the same boiler amounted to an 
evaporation of 8 lb. of water per lb. of coal. 

e system of Messrs, Simm and Barff,in which the liquid 
fuel was vaporised in a retort placed in the furnace, and burned 
in jets, was tried in 1866, on board the yacht Minnie. The 
quantity of oil consumed amounted to one-third only of the 
corresponding quantity of coal. The system was afterwards tried 
with the addition of steam, and with better results, as the 
av of the combustion was increased and smoke was pre- 
vented. 

In the fourth system, patented by the author, in conjunction 
with Mr. Wise and Mr. Field, in 1865, the liquid fuel was 
summarily vaporised, by the injection of the liquid into the 
furnace by the instrumentality of steam, which might be super- 
heated, the supply of air for combustion being at the same time 
drawn in as an induced current. By this plan, the materials 
could be instantly and thoroughly mixed and converted into 
er or gas before ignition took place. No alteration of the 
ordinary furnace or grate was needed, or that either coal or oil 
could be used. For burning oil, the grate-bars were covered with 
thin fire slabs and a few cinders; and the ash-pit doors were 


closed, to keep out surplus air. In March, 1867, this method of | 


are liquid fuel was tried at the works of Messrs. J. C. and 
J. Field, South Lambeth, in a Cornish boiler of 20 or 22-horse 
power, 5ft. Gin. in diameter, with a 3ft. flue. The results of 
several days’ experiments showed an average of 194 Ib. of water 
evaporated per lb. of liquid fuel. The boiler previously evapo- 
rated 64 lb. of water per lb. of Aberdare coal. Similarly: experi- 
ments with a double-flue Galloway boiler, at the chemical works 
of Mr. Barnes, at Hackney Wick, gave a net evaporative per- 
formance of 25°3 lb. of water per lb. of fuel. . Experiments had 
been made with other boilers, in which the evaporative efficiency 
of the liquid fuel ranged from 1} to 3 times that of coal. Equally 


good results in favour of liquid fuel were obtained from its | 


employment under a marine boiler at Woolwich Dockyard. 

‘The fifth system enumerated, the invention of Mr. Dorsett, in 
which the liquid fuel was vaporised in a separate boiler or retort, 
to be burned as a gas, was tried in 1868, at the chemical works of 
the inventor, at Deptford, and also on board the Retriever 
steamer. The results in favour of liquid fuel showed a reduced 
consumption in the ratio of 25 or 2°7 to Las compared with coal ; 
but against this economy had to be placed the cost of the separate 
generators and their furnaces, and of a force-pump. The retort, 
too, was liable to explosion, in consequence of the deposit of solid 
carbon within it. 

The first employment of the author’s system in metallurgical 
operations was at the Millwall Iron Works. The oil furnace was 


an adaptation of an old scrap iron furnace, 7ft. square and 2ft. | 


9in. high, having a fire-grate 2ft. Gin. wide and 7ft. long. It was 
fitted with bricks, and was used as a combustion chamber. Three 
oil injectors played directly upon the metal to be heated, length- 
wise of the furnace. In August, 1871, the results of comparative 
experiments showed that the time taken to heat the furnace with 
coal was six hours ; the time taken to heat the furnace by above 
system (5) was five hours, and by the author’s system (4) was two 
hours six minutes. 

In five hours and a half—the total time occupied in making up, 
together with the intervals, between the charges—68} gallons of 
liquid fuel were consumed, being at the rate of 124 gallons per 
hour. ‘Twenty-one piles of scraps, each of 2 cwt., were charged 
into the furnace, or a total of 42 cwt., while the weight of iron 
taken out was 37 cwt. 20 lb., showing a loss of 4 ewt. 92 Ib., or 
11} per cent. The furnace consumed 6720 lb. of coal in twelve 
hours to keep up the heat, against 1405 Ib. of liquid fuel, showing 
a ratio of 4# to 1 in favour of the oil, the consumption of which 
was at the rate of 17 lb. per cwt. of iron. The loss of iron treated 
by coal was from 22 to 25 per cent., whereas with liquid fuel it 
was only 114 per cent. by system 4, and 164 per cent. by system 5. 

The author, in 1875, proceeded to Canada, to experiment on 
the reduction and smelting of the refractory iron ores of that 
country many of which were magnetic, and contained 32 per 
cent. of titanic sand. The sole object of these trials was to 
prove that the Canadian ores could be successfully treated by 
means of petroleum as fuel. The experiments proceeded satis- 
factorily, and pig iron was readily produced from the ore ; though 
it was found that oil-fuel in smelting operations must be used in 
connection with an air-blast under pressure. The experiments 
were interrupted by the severity of the weather, and not until 
recently had the refractory and other ores been smelted and 
reduced to a minimum cost by liquid fuel or native petroleum. 

The results of the use of liquid fuel in Russia and other foreign 
countries were given in the paper, together with the conclusions 
of Mr. Isherwood, Chief Engineer of the U.S. Navy. on its 
employment in steamers. 

The author made the general deduction that, although liquid 
fuel might be burned without the employment of steam, yet it 
was consumed most economically, and with the best results, in 
the presence of steam; and, of course, the more highly super- 
heated the steam, the better was the performance. 


At the meeting on Tuesday, the 5th of March, Mr Bateman, 
resident, in the chair, the paper read was ‘‘ On the Hooghly 
‘loating Bridge,” by Mr. Bradford Leslie, M. Inst. C.E. This 

bridge connected Calcutta on the left with Howrah on the right 
bank of the Hooghly, at a short distance north of the East 
Indian Railway terminus. Various projects had been from time 
to time proposed ; but ultimately the preference was given to a 
floating bridge, as it could be more cheaply and expeditiously 
constructed than a fixed bridge. The design was prepared in 
1868, when it was intended to be carried out by a joint stock 
company ; but after much delay, in 1872 it was undertaken 
through the agency of the al Government of Bengal. The 
work was commenced in January, 1873, and the bridge was 
onee for traffic in October, 1874. The present structure was 
the first, and, up to this date, the only one of its kind affording 
headway for river navigation. It divided the port into two 
sections. The lower part was occupied by sea-going ships and 
steamers, and the upper part by inland craft and a few coasting 
vessels. As, however, the graving docks were above bridge, it 
was necessary that an opening should be provided for the passage 
of shipping. The extreme rise and fall of the tide during floods 
was 20ft., and at certain seasons there was a tidal wave 
Gft. in height. The maximum velocity of the stream was 
six miles an hour. The depth of the river at the site of the 
bridge was variable, the greatest depth at low water being six 
fathoms. 

The bridge was 1530ft. long between the abutments, and the 
roadway was 48ft. wide, with footpaths each 7ft. in width on 
both sides, so that the total width of the platform was 62ft. 
There were four main longitudinal wrought-iron girders, at 
intervals of 16ft. in the width of the roadway, raised by timber 
trusses, resting upon pontoons, to a convenient height above the 
water for accommodating the boat navigation. The platform of 
the bridge was level for a distance of 384ft. on each side of the 
centre, at a height of 27ft. above the water. Thence it fell by 
inclines of 1 in 40 to a distance of 584ft. on each side of the 
centre line, where there was a length of 20ft. of level platform 
22ft. above the water. Between these points and the abutments 
were the adjusting ways, the shore ends of which were 32ft. 
above low water. The approach on the adjusting ways was by a 
descent of 1 in 16 at extreme low water, and by a corresponding 
ascent at extreme high water ; but at ordinary times it was either 
level, or only slightly inclined. The platforms of the adjusting 


ways were supported on the lower flanges of three bowstring 
virders, the roadway being divided into two by the centre girder. 
The footpaths were carried on cantilevers rivetted to the outer 
girders. The bowstring girders weighed 66 tons each. They 
were 160ft. long between the end pins on which they were hinged, 
| and had the usual trough-shaped upper and lower members. The 
| shore ends of the bowstring girders were suspended on links, 
| which was preferable to carrying them on rollers, even for fixed 
| bridges, as being less liable to get out of adjustment, and tending 
| always to restore the girder to its normal position at its mean 
temperature. The outer floating ends were — to pivot 
bearings, in order to admit of a slight drift up and down stream. 
The floating portion of the bridge was carried on twenty-eight 
pontoons, coupled together in pairs to secure stability. With the 
| exception of the two pairs in the centre, which mpported the 
| movable sections of the bridge, each pair carried 100ft. in length 
| of the platform. Each pair was coupled together, at a maximum 
distance of 48ft. from centre to centre, by four timber cills, 
| bolted to the decks of the pontoons at intervals of 16ft. These 
| cills constituted the bottonmr members of the four main longi- 
| tudinal trusses, the top members being the wrought-iron girders 

carrying the roadway. With the exception of the upper girders, 
| the whole of these trusses were of teak. The coupled pontoons 
| were further connected by strong horizontal diagonal bracing of 
| bariron. ‘The timber cills and the bracing being only 4ft. above 
| the water, the space between the coupled pontoons was not avail- 
| able for navigation, and floating fenders or booms were provided 
| to divert boats from these openings. Ordinarily the main girders 
overhung the pontoons 21ft., their ends being supported by the 
| inclined struts of the trusses, leaving a width for navigation of 
| 42ft., partially obstructed by the raking struts. For the con- 
| venience of the country craft there were two rectangular openings 
of 60ft. clear span between the fourth and the fifth pairs of pon- 
toons, reckoning from each abutment. e roadway over these 
| openings was carried on eight girders, each 2?ft. deep, and weigh- 
jing 8 tons. They rested on saddles secured to the top of the 
| cross-bearing girders, which were suspended to the ends of the 
| ordinary main truss girders. All the pontoons were 160ft. long, 
| by 10ft. beam, with holds varying from 8ft. to 11ft. in depth, 
according to the dead weight to be carried. Each pontoon, 
excepting those of the movable sections, was accurately anchored 
by permanent moorings, laid exactly in line with the centre of 
| the pontoon, the distance between the up and the down stream 
| anchors being 900ft. The strain on the chain cables varied from 

5 to 25 tons ; their great length afforded the necessary “‘ spring,” 
| to allow for the rise and fall of the tide, but a few links were 
| taken in during the dry season, and slacked out again during the 
| flood season. 

The 200ft. opening for the passage of ships was one of the most 
difficult problems in designing the bridge. Owing to the strength 
and irregular set of the stream and eddies, ships could only be 
moved at or near slack tide ; and it was a rule that all vessels of 
more than 200tons must be moved by steam against the tide. 
| The bridge was generally opened twice a week at high water, but 
occasionally at low water. The opening was effected by removing 
the two centre sections of the bridge bodily. These sections were 
connected with the fixed portions of the bridge by drawbridges, 
which on being run back left a clearance of 20ft. on each side of 
the platform of the movable sections. By means of steel warps, 
laid to buoys moored for the purpose, these sections were warped 
up stream far enough to clear the rest of the bridge. They were 
then disconnected and sheared over, one on each side, leaving -a 
fair way clear of all obstructions. The bridge was closed by 
reversing these | csap, ae The ordinary time taken in opening 
the bridge was fifteen minutes, and in closing it twenty minutes. 
There was a daily traffic of about 6000 tons of heavy goods, which 
wereconveyed in bullock carts, besides foot and carriage passengers. 
The ironwork of the pontoons weighed 1650 tons, that of the 
girder 875 tons. The whole of this, as well as the mooring chains, 
was sent from England, and was erected and rivetted up in 
Calcutta. e teak timber, which weighed 1500 tons, was pro- 
cured from Burmah. The different parts of the structure were 
minutely described. An account was also given of the operations 
connected with the laying of the forty-eight permanent moorings, 
with the fitting of the truss work, with the hoisting into position 
of the sixteen 60ft. girders, and with the erection and launching 
of the 160ft. bow-string girders. The particulars were likewise 
recorded of an accident that delayed the completion of the work 
about three months. This arose from a deeply-laden ship fouling 
two vessels, which parted from their moorings, and both were 
sent up stream on the top of the ‘‘ bore” at the rate of 5 knots an 
hour. One vessel went through the centre opening, but the other 
struck the bridge, causing three pontoons to be sunk, and the 
superstructure to be completely wrecked. ‘ 


On the same evening it was announced that the Council had 
recently transferred Messrs. Frederick Cadogan Barron, Alfred 
Edward Garwood, Thomas Richard Guppy, Edward John J ones, 
Alexander Carnegie Kirk, James Livesey, James Chatburn 
Madeley, Robert Augustus Oldham, and Wilson Weatherley 
Phipson from the class of Associates to that of Members; and 
had admitted Messrs. Reginald Ivon Argyle, James Atkinson, 
Frank Brewer, Charles Friend Cooper, Henry Francis Dovey, 
Arthur Percy Guinness, Henry Nicholas Harvey, Herbert 
Henderson, Frederick Montague Townshend Landge, Charles 
Lee, Francis William MacLean, James Milne McNicol], Charles 
Ramsden May, John North, William Purcell O’Neill, Alexander 
Craig Renton, Frederick Stuart Richardson, Henry William San- 
ford, Edward Robert Saunders, Hugh Hamilton Scott, Henry 
Selby Hele Shaw, John Hodgson Suart, Stephen Harding 
Terry, Stephen Frank Townsend, and Frederick Adlard Wright 
as Students. 

The monthly ballot resulted in the election of Messrs. Bartholo- 
mew Parker Bidder, Neath; Bagot William Blood, Ex. Eng., 
P.W.D., India; David Greig, Steam Plough Works, Leeds ; 
Harry Corbyn Levinge, B.A., Supg. Eng., P.W.D., India; John 
Allen McDonald, Midland Railway; Richard Henry Llewellin 
Roberts, Exmouth; Henry Francis Storey, Ex. Eng., P.W.D*, 
India; Hubert Thomas, Resident Engineer to the Grand June- 
tion Canal Company; Henry Mungo Thompson, Ex. Eng., 
P.W.D., Bombay ; Soais Wakefield, Adam-street ; and John 
Wilson, Dean’s-yard, as Members; and of Lieut. John Copley 
Addison, R.E., P.W.D., India; Lieut. George Montalt, Bell- 
asis, B.S.C., Ex. Eng., P.W.D., India; Messrs. Alfred George 
Berry, Kingston, Jamaica ; Josiah Corbett Bretland, Town Hall, 
Belfast ; Richard Swarbrick Dugdale, Deputy Borough Engineer 
of Salford; Major Edward Smith Gordon, R.A., Assistant 
Superintendent, Royal Carriage Factory, Woolwich; Lieut. 








George Crispin Hammond, R.N., Saltash; Messrs. Joseph 
Hayward, Stud. Inst. C.E., Trowbridge; Edward Arthur 


Robert Innes, Stud. Inst. C.E., Port Elizabeth Harbour Works, 
C.G.H.; William Kilvington, Sunderland Engine Works ; 
Charles Cornwallis Burton Knapp, Stud, Inst. C.E,, Assist. 
Eng., P.W.D., Burmah; John > eee Larminie, Ex. Eng., 
PWD. Madras ; Robert Lathbury, Stud. Inst. C.E., Scar- 
borough ; George Bolland Newton, General Manager of_ the 
North London Railway ; Urbano José de la Peiia, Stud. Inst. 
C.E., Madrid; Robert William Perks, Leadenhall - street ; 
George Romanes, Edinburgh; Lieut.-Col. Peter Henry 
Scratchley, R.E., Woolwich; Messrs. Samuel Spencer, West- 
minster; James Stuart Swallow, District Engineer, Cape 
Government Railways; and Hugh Henry Swan, Goods Supt. 
G.I.P. Railway, Bombay, as Associates. 








AUSTRIAN ARTISANS AT THE Parts Exurprr10n.—-The Chamber 
of Commerce of Vienna has decided to send to the Paris Exhi- 
bition a number of selected artisans to study and report on the 
best exhibits and the most ingenious inventions and processes of 
manufacture. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.,—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwiermMever, Bookseller, 

NEW YORK.—Tue Witimer and Rocers News Company, 
31, Beekiman-street. 














TO CORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Pua@nix.—They are rifled guna, 

J. de M. (Corfu).—Owen's ** Modern Artillery” will answer your purpose. 

H. J.—You can obtain what you want from Messrs, Allan Ransome, and Co., 
Stanley Works, Chelsea. 

'. -You can obtain the book of rules to which you refer from the Secretary, 
Marine Department, Board of Trade, Whitehall, 

A. H. B. (Paddington).—The American Society of Civil Engineers. John 

Bogart, Secrettry, 104, Bast-twentieth-street, New Yow. 


J. L. A.—That to the left is the Duke of York's Column. To the vight you 
have the Nelson Column and the spire of St. Martin's Church. 
Vatve Gear.— We cannot answer all your questions in this column. Read 


Welch's treatise on “ Designing Valve Gear,” published by Messrs, Spon, 
Charing Cross, 

G. M.—We have not the least idea what you vequire. Are you a boiler-maker, 
a carpenter, a shipwright, a gaaysitter, a stonemason, or a worker in terra 
cotta? Inall these trades templates are used. But the templates of one 
trade will not serve Jor another. 

H. M.—The deed by which the contract between you and Messrs, A. and B. is 
evidenced contains an arbitration clause, and we think that if you deem it 
expedient to complain you should give effect to your side of the contract by 
referving the dispute to an arbitrator. 

G. W. W. (Bulwell).— We are somewhat at a loss to understand what it is you 
want us to tell you. Mr. Box has very fully explained the principle on 
which the wet and dry bulb thermometers act as a hygroweter, and we cannot 
de better than refer you to page 147 of the “* Treatise on Heat,” from which 
your extract has been made. 

Dombry.— Your pipe joints would not work well in practice. In the flanged 
joint the india-rubber would work into the pipe, and in many cases the use 
of the tapered joint would be attended with danger. There would be 
nothing to prevent an accident of the same character as that which happened 
on board the Gipsy Queen when Mr. Samuda was killed. 

Sream Launcnu.—You can use a vertical boiler with four cross tubes for a 
steam launch, but you will not sind it economical. You must have a larger 
boiler than would otherwise suffice, or you will not have sufficient steam. 
Vertical boilers give a high centre of gravity, and are not suitable for steam 
launches. We vecommend a return tube horizontal boiler. 

J. D.—The Factory Act, 7 and 8 Vict., c. 15, secs. 12 and 13, provides for the 
payment of the visiting surgeon. In the absence of agreement the inspector, 
if required to do so, sixes the fees to be paid by the occupier of the factory, 
and also the times when the surgeon shall visit the factory. Various fees 
appointed to be paid are mentioned in the Act. The provision is too long to 
quote here, but the Act itself may be procured for a very trifling sum. The 
occupier pays the surgeon's fees, but he may deduct them, to a certain extent, 
trom the wages of the persons in respect of whom certificates have been given. 





THE TEMPERATURE OF SEA-WATER AT BOMBAY. 
(Te the Editor of The Engineer.) 
Sim,—Can any of your numerous readers tell me the average tempera- 
ture of sea-water in Bombay during the various months of the year? 
Birmingham, March 12th. G. P. 





SYPHON LUBRICATORS. 
(To the Bditor of The Bngineer.) 

Srr,—Would you kindly rectify a mistake in your notice of ‘‘ Syphon,” 
entitled ‘‘ Weatherburn’s Patent Syphon Lubricator,” which appeared in 
your last issue of March 8th, and which should have been ‘‘ Hainsworth’s 
Patent?” Although I am the inventor, through a business arrangement 
the syphon patented bears the name of ‘‘ Hainsworth Patent.” 


Burton-on-Trent, March 11th. R. WEATHERBURN. 





TESTING PRESSES. 
(To the Editor of The Engineer. 

Sir,—Can any of your readers inform me of a contrivance which could 
be adapted to test the pressure of a screw press, the construction of 
which is on the ‘elbow joint” principle? Say, for example, the press 
is given out to sustain a pressure of 200 tons. When that pressure is 
reached could any means be devised cither to indicate that there was 
really that pressure on, so that the man in charge would know to 
turn it off the driving belt, or some other means employed which would 
throw the driving & ley out of gear? . W. 8S. Bev. 

Mitchell-street, Glasgow. 

enpeenenan 
SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers). . £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of THE ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good _— Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sout! 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*4* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Stx o’cLock on THURSDAY EVENING IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163. Strand. 











MEETINGS NEXT WEEK. 
..... oe or CIVIL en — Senki, March 19th, at 8 p.m.: 
ussion upon Mr. Doug! n's r “On Railway Appliances at 
the Philadelphia Exhibition of 1876.” — ds 

CuemicaL Socrery.—Thursday, March 2lst, at 8 p.m.: ‘On Nitro- 
samines,” by Dr. Witt. ‘Ona New Process for the Volumetric Estima- 
tion of ides,” by Mr. J. B. Hannay. ‘On Certain Bismuth Cem- 
pounds,” VII., by Mr. M. M. P. Muir. 

Tue METEOROLOGICAL Socrety.—Wednesday, March 20th, at 7 p.m.: 
Discussion of Dr. Tripe’s paper ‘On the Winter Climate of some English 
Sea-side Health Resorts,” after which the following papers will be 
read :—‘* Notes on a Waterspout,” by Captain W. Watson. ‘‘ Notes on 
the Occurrence of Globular Lightning and of Waterspouts in County 
Donegal, Ireland,” by Mr. M. Fitzgerald. ‘‘ Observations of Raimfall at 
Sea,” by Mr. W. T. Black. 
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MR. SEELY ON SHIPS OF WAR. 

On Monday night Mr. Seely moved in the House of 
Commons for the appointment of a select committee to 
inquire into the mode by which designs for ships of war 
are obtained; and his motion was followed by a long 
debate, finally adjourned to last night. Mr. Seely’s 
speech was, we need hardly say, a criticism of the polic 
not only of the evan Board of Admiralty, but of all 
the boards which have sat at Whitehall since 1844. His 
contention is that under the existing system too much 
power is placed in the hands of chief constructors, who 
do not get sufficient pay or encouragement to stimulate 
them to do their best for the country, and that for this 
and other reasons valuable improvements in the construc- 
tion of ships are continually rejected or postponed ; and he 
suggested that the French system was much better. “In 
France,” said Mr. Seely,” “the profession is regularly organ- 
ised. ‘There is a trained school of naval engineering, and 
advancement is insured by ability and merit. When high 
officesare vacant there are able men to choose from, and when 
designs are required there are 120 capable designers to do 
the work. In , sent all designs are criticised, examined, 
and tested. In England, on the other hand, instead of 
inducements to excel being stimulated by the prospect of 
increased pay, of promotion, and augmented rank, there 
is only the mere chance of the recognition of merit. 
Close monopoly may of course be best and the English 
—_ the more perfect of the two, but it has not been 
shown to be so, and the subject certainly is one that calls 
for inquiry.” The Inflexible was brought in to be 
condemned. After Mr. Seely, Lord H. Lennox, 
Mr. Brassey, Mr. E. J. Reed, and several other 
gentlemen took part in the debate. We have no inten- 
tion of considering at length the arguments used by the 
different speakers. They have been fully reported in the 
daily papers, but we may perhaps consider with some 
advantage certain points in Mr. Seely’s speech which 
prominently claim attention. 

Mr. Seely’s contention that the French policy of naval 
construction is better than ours, fortunately admits of 
being estimated at its true value by tangible results. It 
will be admitted, we believe, that the best system is 
that which gives the nation paying for them the most 
efficient ships of war. If, then, the policy of our neigh- 
bours is really superior to our own, then the fleet of 
France should contain better ships than any in the 
British Navy. It may be answered that the French 
Navy, being smaller than ours and less money being spent 
upon it, no complete comparison can be drawn between 
the two. Granting this for the sake of argument, we 
have still a right to expect that a great naval Power like 
France could show at least one or two ships which are 
in all respects better than anything we possess. That 
this is not asking too much is proved by the fact that 
Italy, a much poorer country than France, is building 
two of the most powerful men-of-war in the world—the 
Duilio and the Dastdlete say nothing of others, the 
designs for which, at all events, are well on towards com- 
pletion. The greatest advance made by France within 
the last few years we have recently described. It con- 
sists in mounting 46-ton guns on the broadside, and con- 
cerning the merits and demerits of this plan of working 
heavy ordnance there is considerable diversity of opinion. 
A year ago, the most powerful ship France possessed 
was the Friedland. This vessel is 314ft. long, a little 
over 57ft. beam, and draws aft as much as a7Kt. 12$in., 
and she is provided at her water-line with a belt 8$in. 
thick on 3ft. of timber backing. Her armament consists 
of ten guns weighing under 18 tons each. The Tonnerre 
is hardly yet finished. This vessel and the Dévastation 
we described in our impression for Feb. 22nd. She carries 
12in. armour. By far the ter number of the ironclads of 
France are built of wood. It is only within a compara- 
tively recent period that iron has been adopted in the 
place of a material which is quite unsuited for the pur- 
pose to which it has been ernest ; and to sum up the 
deficiencies of the navy which the policy so much extolled 
by Mr. Seely has created, it contains no ship, except the 
two just mentioned, which can steam much over 12 knots 
an hour. Whatever may be the defects of our system of 
naval construction, it has certainly hitherto worked 
much better than that of France. 

When we come to analyse the arguments put forward 
by Mr. Seely, and those who endorse his opinions, we 
find that they are but the echo of what has been said year 
after year. The speaker first contends that our ships 
are bad ; then that their defects are due to ignorance, 
prejudice, or carelessness on the part of those who design 
them ; and that to have better ships in future, a pe 
and ignorance must be banished from Whitehall and our 
dockyards, with the aid of a body of men forming a 
Consulting Committee, who will report on all designs 
submitted to them, and see that these are modified and 
re-modified until they are made perfect. Mr. Seely 
would have been contented years ago if he could have 
had a committee appointed to watch Mr. Reed. He 
would rest easily in his bed now if his prayer were 

nted and some one was put in office to look after Mr. 
ee , and prevent him from making mistakes. But 
until Mr. Seely can prove in the first place that 
gross blunders have been made, and in the second 
that a vigilance committee could be constituted 
which wound prevent the perpetration of blunders 
in future, the honourable gentleman has no chance of 
getting what he wants. Nothing is easier than to 
assert in one year that blunders were committed the 
year or the year but one before. But the truth is, that 
what are thus lightly designated “blunders” have usually 


resulted, not from wilful ignorance or incompetence, but 
from the absence of an experience which could not be had. 
Thus nothing is easier than for a man travelling along a 





good road to declaim against the blindness of those 
who lost their way in such a country a few years pre- 
viously. If it can be shown that a man acts up to the 
existing state of knowledge of any art or science when 
reducing it to practice, he cannot justly be accused of 
committing blunders or making mistakes. Another form 
of this complaint is that our Admiralty boards and 
officials have been repeatedly guilty of what may be 
termed indirect blunders+sins of omission, in a word. 
Two of these were particularised by Mr. Seely. In 
1847 Sir W. Symonds, Surveyor of the Navy, “was 
directed to build a screw line-of-battle ship, where- 
upon he resigned.” It is very easy to say now that 
Sir William was obstinate, ignorant, and prejudiced ; 
but it is quite as easy to show that his objection—such as 
it was—to screw line-of-battle ships, sprung from neither 
ignorance nor prejudice. When he resigned, big guns 
were not known, and the introduction of machinery into 
a ship of war carrying a great number of small guns 
seriously compromised her efficiency in other respects. 
Again, the adoption of machinery resulted in a diminu- 
tion of the ship’s speed, and told heavily against her 
steering and sailing powers. Besides, it was almost impos- 
sible to protect the boilers and engines from shot and the 
rudder-head became exposed to especial risk, and in addition 
to all this, it was by no means easy to so build a wooden 
ship that she would not shake her stern to pieces in a 
very short time. But there is another aspect of the ques- 
tion worth consideration. Any one who learned all that 
he knew from Mr. Seely, would leave the House of Com- 
mons impressed with the belief that Symonds and the 
Government were so opposed to the introduction of steam 
into the navy, that they would have nothing to do with it. 
Now, as a matter of fact, there were in her Majesty’s 
Navy and post-office service no fewer than 119 paddle- 
wheel steamers as far back as the year 1851, of which 
ships fifty-three were designed by Sir W. Symonds. In 
the same year there were in the British Navy thirty-five 
screw steamers, and of these several, such as the Ajax, 
a and Blenheim, had been finished and tried as far 
back as 1847 and 1848, the highest speed obtained under 
steam being about 8 knots. It is not fair in the face of 
such truths to imply that the Admiralty were so opposed 
to innovation that they would not give steam a fair trial. 
The second blunder of omission referred to by Mr. Seely 
is the slow adoption of compound engines in ships of 
war. Now, as a matter of fact, the delay resulted from 
a prudent exercise of caution; and if Mr. Seely would but 
dive below the surface of things a little, and study 
uestions of naval expenditure as he did once, he would 
find that very excellent reasons might be adduced, even 
at this moment, for keeping compound engines out of our 
war ships. The arguments against these are, that ships 
of war are seldom called upon to steam at full speed, and 
that when going at half-speed, or yet more slowly, com- 
pound engines are the most uneconomical that it is pos- 
sible toemploy. Again, to derive ry | advantage from com- 
pound engines, it is essential that they should be worked 
with high-pressure steam, but high pressures are not to 
be tolerated on board a ship going into action. We have 
so often explained these things, that we need not dwell 
on them now, but the argument which Mr. Seely will 
most fully appreciate, lies in the fact that the improved 
pains a machinery of ships of war costs so much 
more to begin with than simple engines, that the extra 
outlay represents more than the value of all the coal 
saved by the new engines during the ship’s lifetime. 

We have said, it will be seen, nothing concerning the 
way in which the Inflexible was handled in the course of 
the debate. We shall return to the subject in our next 
impression. For the moment Mr. Seely’s criticisms of 
the policy of the Admiralty possess more interest than 
naythbig that can now be said concerning a single ship of 
war. Before concluding this article, we must call atten- 
tion to a fact entirely overlooked by Mr. Seely. Who is 
to be appointed to watch Mr. Barnaby ? Unless he can 
give an answer to this question which will be thoroughly 
satisfactory, he has no chance of attaining his purpose. 
It is evident that unless the vigilance committee can work 
with Mr. Barnaby, or with any other naval architect who 
may fill Mr. Barnaby’s place, matters must come to a dead 
lock. If, however, they agree with him in anything, they 
will give offence to gentlemen like Mr. E. J. Reed; and 
thus the vigilance committee will be more keenly criticised 
than any public body ever was criticised before. Mr. 
Seely would do well to bear in mind that although he 
might select highly competent men, it by no means 
follows that they would consent to act. The treatment 
which the committee on the Inflexible have received in 
certain quarters is not such as to encourage competent- 
men of science to occupy the position. Government 
officials, by a wonderful provision of nature, acquire 
thick skins; but this provision does not apply to those 
outside the charmed regions of Whitehall. 





COLOMBO HARBOUR. 


CoNSIDERABLE doubt is felt as to whethe: the work 
of improving Madras harbour, now in progress, can 
ever be brought to a successful conclusion. It was 
stated in the House of Commons, not long since, in reply 
to a question on the subject, that Sir Andrew Clarke had 
been appointed to inquire into the difficulties appre- 
hended, and to report whether they are such as to neces- 
sitate the abandonment of operations. Rightly or wrongly 
the general impression is that the report will be adverse, 
and that it will be found that the money already 
expended has been wasted. If this prove to be the case, 
it is anticipated that a large proportion of the shipping 
trade of Madras will find its way to the opposite coast 
of Ceylon, where, at Colombo, a breakwater is being 
constructed from the designs of Sir John Coode. On 
his way out to report on the harbours of Australia, that 
gentleman has recently paid a passing visit to Colombo 
to determine whether further works proposed are 
needed, and, if needed, can be executed at such a 
cost as will enable the Government to recoup itself 
for the expenditure from the shipping dues. Prior to the 
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commencement of the work now in progress, there 
scarcely existed a harbour in the world more exposed and 
dangerous than that of Colombo. In fact, for'ships of a 
burden exceeding 200 or 300 tons, there was no safe 
anchorage whatever; and the larger vessels calling there 
had to lie out in an open roadstead exposed to the full 
violence of the south-west monsoon. Ceylon only pos- 
sesses two other harbours, namely, Galle and Trin- 
comalee. The former has long been used as the coaling 
station for all steamers proceeding to Calcutta, the Straits 
of China, and the Australian Colonies. Perhaps no 
harbour possesses a worse reputation than this. It is full 
of sunken rocks, not only on the anchorage itself—which 
is fully open to the monsoon seas—but in its ap- 
proaches, and the Peninsular and Oriental Company have 
there suffered the loss of several of their finest steamers. 
The Ceylon Government have annually expended a trifling 
sum in attempts to remove, either wholly or in part, some 
of these dangerous obstructions; but, having in view the 
future improvement of the Colombo Harbour, money has 
been voted for this object very sparingly. Trincomalee is 
one of the finest harbours in the world, and it is the 
head-quarters and rendezvous of our navy in that quarter 
of the globe. But it affords but few of the conditions 
required for trade. It lies out of the track of the China 
and Australian steamers, and is far away from the 
current of the commerce of Ceylon. These disadvantages 
totally unsuit it for general shipping purposes. 

All the coffee grown in the hill districts of Ceylon is 
carried by road and railway to Colombo, where a large 
sum has been expended in the erection of curing 
establishments; and these would not be likely to be 
transferred to Trincomalee, where the population is very 
sparse. Reports called for by the Government state 
that it would make but a few hours’ difference to the 
steamers bound eastward to call in at Colombo for 
coaling instead of entering Galle, as at present, for that 
purpose. The breakwater at the former port, now in 
progress, is estimated to cost £600,000, and it will afford 
shelter for a large fleet, and have sufficient depth of 
water to allow of the largest steamers taking in cargo 
alongside the wharves, which will be fitted with the 
most modern appliances. The question now submitted 
for Sir John Ceode’s judgment is the necessity for a 
second breakwater, to shelter the harbour from the 
north. It is contended by some that it is already 
naturally protected from the north-east monsoon ; but 
by another party it is urged that during that monsoon a 
long-shore wind sets in every afternoon, and for a few 
hours raises a sea which would be dangerous to vessels 
lying alongside the jetties. By leaving a portion 
of the proposed new work only connected with the 
shore by a piled bridge, the current would have 
sufficient entry to prevent the deposit of silt. Sir 
John Coode’s report has not as yet been received, but 
the Government will have to consider whether the trade 
likely to resort to Colombo will yield a sufficient revenue 
to provide for the interest and sinking fund on the expen- 
diture such an extension of the works would involve. 

The tonnage of ships resorting to Ceylon is very large. 
Late returns give the total clearances at 1,024,627 tons, 
nearly the whole of which would use the Colombo har- 
bour when efficiently protected. Should the Madras 
works have to be abandoned, a large proportion of the 
shipments now made there would probably be transferred 
to Colombo ; and if the Duke of Buckingham’s idea of 
connecting Ceylon with India by railway—to which we 
have previously referred in these columns—he carried out, 
much of the export trade of Southern India will be 
diverted to the same port. Possibly, therefore, Sir John 
Coode may deem a far larger expenditure on the works 
at Colombo justifiable than he at first considered to be 
prudent, and should he recommend the extensions pro- 
posed, that harbour will be perfectly protected from the 
sea during both monsoons. It must not be forgotten, 
however, in dealing with this question that breakwaters 
constitute as a rule bad speculations. In other words, 
there is scarcely an instance on record in which, when 
the breakwater has been of large size, it has paid in the 
shape of shipping dues anything like adequate interest 
on the capital expended. We do not mean to assert 
that breakwaters should not be made even when their 
construction involves a heavy outlay; but it is false policy 
to advocate the construction of a breakwater solely on the 
ground that it will probably pay. Such works possess, 
or should possess, national importance, and they ought 
to be dealt with accordingly. But although the nation 
may not be justified in expecting a direct return for 
money expended on improving a particular locality and 
rendering it suitable for trade operations, it is incumbent 
on the engineer to use the utmost circumspection in select- 
ing a site for a breakwater, and the greatest caution in 
preparing the plans of his works. A breakwater would 
not be made at all unless it was anticipated that it 
would prove useful ; but if the works are a total failure, 
then the money expended on them is absolutely lost. With 
recent experiences in the Channel Islands and elsewhere 
before our eyes, we confess we regard with some hesitation 
the proposal that a second breakwater should be con- 
structed at Colombo. It will be quite time enough to begin 
it when the first one is finished. We have set forth the 
advantages likely to result from the construction of 
the proposed harbour works, ‘but it must not be for- 
gotten that little or nothing has yet been said concerning 
the difficulty which may stand in the way of carrying 
them out. The case is one which calls for the exercise 
of considerable caution on the part of all who may ulti- 
mately become responsible for the expenditure of a large 
sum of money. 


iu 





MINE CAGE DETACHING HOOKS. 

Ir is but a few months since the attention of everyone was 
directed to the labours of the few at the Tynewydd colliery 
who were endeavouring to release five imprisoned colliers. 
Day after day people were suggesting means for Se 
saving these men ; the men were yet alive, but their lives hung 
upon the merest thread, and most people seemed to realise, to 
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some extent at least, how short a step it was to death. Keen 
interest was felt iu the case of these men because there was 
some hope of saving them, and yet no interest is taken in the 
position of thousands of men whose positions are twice a day 
as perilous as was that of the Tynewydd colliers. We are 
continually hearing of men being killed as the result of over- 
winding at this or that colliery. ‘The deaths are chronicled 
with the account of the accident. They are dead ; nothing 
can be done for them; and the accident, as it is called, is 
forgotten. It must, however, be remembered, that to adopt 
means for preventing these accidents is equally as urgent as 
was the working to deliver the Welsh colliers. Of the colliers 
who are alive to-day, not five, but hundreds, might be dead 
to-morrow in consequence of over-winding. Surely, then, as 
this is possible, it is very necessary that that which can be 
done to prevent such calamities should be done in time, or 
must English colliery owners wait until a shaft gets blocked 
as the result of a general smash after over-winding, causing 
the death of so many colliers that the public attention is 
sufficiently roused to make everyone demand that colliery 
owners shall adopt that apparatus which will secure the greatest 
immunity from danger? It is a disgrace to the country that 
accidents from over-winding should be repeated, without any 
effect on the dull nerves of those who send men down to the 
depths of modern mines with tackle little less crazy than that 
used when the upper coal seams alone were worked, and with 
which they bring them up again to the surface, merely to 
hurl them to death at the bottom. It is seldom desirable that 
anything should be made compulsory, but it is high time that 
no colliery should be worked the shafts of which are not pro- 
vided with proper guides, and the cages with efficient detach- 
ing hooks. 


THE NEW VICTORIAN TARIFF. 

Tue Legislature and the Council of Victoria have 
agreed, though late, in passing the Customs Act Amend- 
ment Bill. The amended tariff which that bill legalises 
is now, therefore, the law of Victoria. Our ironmasters 
who produce the corrugated iron which the Australians use 
in such large quantities have been especially benefited by 
the new measure, since upon galvanised sheets a former duty 
of £1 10s. per ton has now been swept off, and the article is 
admitted wholly free of customs’ tax. In the same category 
stands iron wire up to No. 9 gauge. Sheet iron ungalvanised, 
together with © wa rod, and bar iron, and _ likewise 
pig iron, still goes in unimpeded by duty. Copper 
follows suit, accompanied by axles, bolts, screws, anvils, 
vices, cast iron tanks, gasometers, funnel pipes, hollow-wares, 
and numerous iron and steel tools. The Victorians are 
desirous of encouraging the manufacture of paper and of jute 
products in their midst. Consequently they offer by this new 
tariff encouragement to the engineers here who produce paper- 
making and jute-working machinery, for that they have also 
placed upon the free list. But what apart from the producers 
of ‘‘funnel pipes” have the pipemakers at home done that 
their commodities should be weighted with a tax of £2 per 
ton? Why, too, is it that when screws are admitted duty 
free, nails should be taxed 3s. per cwt. aud horse nails even 
12s. per cwt.? To us it seems inexplicable that while copper 
is placed upon the free list, lead should have to pay duty at 
the rate of £2 10s. per ton; and it is rather Lard also upon 
the manufacturers at home of copper and brass and zine pro- 
ducts that these should be made to carry the burden of a 20 per 
cent. ad valorem duty. But our relations at the Antipodes 
do not all proceed upon home “lines” in what they do either 
within and without their local Parliaments. They have reasons 
of their own, and with these, so far as it affects Victoria, we 
are not, it seems, to intermeddle. 


A WISE PRECAUTION, 

In the United States railway bridges break down and people 
are killed. American enterprise is equal to the occasion, and 
we are informed that on certain lines the price lists of under- 
takers and funeral companies are regularly circulated through 
the cars. The breaking of bridges is objectionable, however, 
in the sense that it interferes with traffic, and reduces 
dividends. It is possible now and then to whittle a little too 
freely and to cut down the cost of a bridge until it is certain 
to come down itself before it has earned its first cost. This, 
of course, is not intended, and to eliminate as far as possible 
the pecuniary evils consequent of such unforeseen events, it 
seems that American bridge builders ‘‘ spread themselves out” 
to get repairs and renewal jobs done in the shortest possible 
time. Some of the bridge-building done in the States excels 
in celerity almost any work done since Alladin lived in Bagdad. 
It would seem, however, that something more can be 
done in this direction. A good story is in circulation 
just now to the following effect :—‘‘ A gentleman crossing the 
American continent last spring, from San Francisco to New 
York, met in the cars the engineer of the line, who at one 
period of the journey volunteered the information that soon 
the train would reach Ashtabula, the scene of that deplorable 
accident when the bridge broke, and afterwards the débris 
and the cars took fire and burnt the hapless passengers. On 
being asked if the passengers would have to get out and change 
trains, he said, ‘Oh, no; the bridge is already repaired.’ 
‘But surely,’ said the traveller. ‘that is very sharp work, the 
accident was only six weeks ago.’ ‘ Wal, yes,’ said the engi- 
neer, ‘our company always keeps a spare arch!” The idea 
involved is excellent, and many American companies would 
do well to keep spare arches and spans in store. What a 
chance is offered. for an enterprising firm of bridge builders, 
who could ‘‘ direct the attention of railway companies to their 
enormous stock of bridge girders. All sizes, from 500ft. 
span downwards, kept ready for delivery at a moment's 
notice.” 


THE BOARD OF TRADE AND SCOTCH SHIPBUILDERS. 


WE have had occasion ere now to criticise the action of the 
Marine Department of the Board of Trade, and it is to be 
regretted that the antagonism between this public department 
and the shipbuilders and marine engineers of Great Britain 
i nay to increase. Mr. Denny, of Dumbarton, has brought 
before the Institution of Shipbuilders and Engineers in 
Scotland some facts concerning the recent policy of the 
Board of Trade, which deserve careful consideration. We 
publish Mr. Denny’s paper in another page, and the dispas- 
sionate reader will admit that Mr. Denny is right and the 
Board wrong. The truth appears to be that there is some one 
on the staff of the Marine Department of the Board of Trade 
who believes that he knows much more about ships and 
engines and boilers than anyone else, and this gentleman 
overrules Mr. Trail, his nominal head, and issues regulations 
which are at once unreasonable, offensive, and, as we have 
had occasion to show, so absurd in some cases, that the officials 





of the Board, as a body, are exposed to no small ridicule, and 
are deprived of that imfluence which they ought to possess, 
Weare pleased to see that the Institute of Engineers and Ship. 
builders in Scotland have taken energetic action as Sebewie 
storm valves, and that they refuse unanimously to submit to 
the degradation of submitting their plans for the approval of 
officials who have yet to make a reputation as either engineers 
or shipbuilders. Phat there are highly pompees men filling 
official positions in the Marine Department of the Board we do 
not dispute, but to judge by the actions of the department, 
they do not take an active part in the transaction of its 
affairs. 








REVIEW. 


Supplement to the Sixth Annual Report of the Local Government 
Board. London: Eyre and Spottiswoode, for her Majesty's 
Stationery Office. 1878. 


Tuts interesting volume, just issued by the Local 
Government Board, is the first annual report of Dr, 
Edward C. Seaton, who holds under that Board the same 
kind of office that was held for so many years by Mr. 
Simon under the Privy Council. The blue-book now 
before us vies in magnitude with its predecessors in the 
same line, and is enlivened with sundry photographs, as 
well as coloured plates and woodcuts illustrating portions 
of Dr. Ballard’s inquiry into effluvium nuisances. A 
“ Memorandum,” by Mr. Netten Radcliffe, on the progress 
of Levantine plague in 1875-76 and part of 1877, is accom- 
panied by a couple of maps. Mr. Radcliffe likewise con- 
tributes some papers on hospital hygiene. Statistics of 
vaccination, and various official memoranda occupy the 
remainder of the volume. But the subject which is most 
likely to engage the attention of our readers is that which 
stands associated with the name of Dr. Ballard ; and it 
is this which forms the greater part of the 320 pages 
constituting the blue-book. In / pril, 1875, Mr. Simon, 
at that time medical officer of the board, brought before 
the president a proposal that Dr. Ballard should be 
charged with a general inquiry into “the effluvium 
nuisances which arise in connection with various manu- 
facturing and other branches of industry, specially with 
regard to the effect upon health of each such nuisance, 
and to the degree in which the nuisance can be pre- 
vented.” The president having approved this proposal, 
Dr. Ballard received his instructions from Mr, Simon, 
and commenced his inquiry in November, 1875. It was 
no light task which hed thus to be undertaken, and we 
have now before us only a first instalment of the results, 
to be followed in due time by other portions of the 
investigation. 

As Dr. Syntax went on a tour in search of the 
picturesque, so Dr. Ballard may be described as going 
through the length and breadth of the land in quest of 
the disagreeable. He found nuisances wherever he went, 
whether in the fashionable quarters of the metropolitan 
West-end, or in the back slums of a seaport town, Thus 
we are told that London “ mews,” such as are to be seen 
at the rear of many of the best streets at the West-end, 
are, as respects effluvium nuisances, often very little 
better than some of the close courts in densely-inhabited 
and poor districts, where horses are stabled under con- 
ditions by no means favourable to cleanliness. The 
keeping of cows and pigs also comes under review, ard 
facts are cited which show that this is a matter which 
often vitally concerns the public health. The pig is an 
old and notorious offender, not so much through his own 
fault as the fault of those who keep him. “The 
keeping of swine,” Dr. Ballard states, “is a nuisance 
notorious in every town and nearly every village in 
the kingdom.” After showing the various nuisances 
connected with the keeping of animals, Dr. Ballard 
|goes on to treat of the slaughtering. Here, again, 
ithe pig is conspicuous, the killing of this animal 
| being associated with a considerable amount of mechani- 
|cal ingenuity, especially in relation to the subsequent 
“singeing.” In one large establishment, situated at 
Calne, as many as 150 pigs are killed in one morning 
before seven o'clock, and things are so cleverly contrived 
that the pig himself assists in the ptocess. The deserip- 
tion is very graphic, but we must pass it over. Perhaps 
it were rather to be wished that Dr. Ballard had stated 
distinctly in what stage of the process the pig is supposed 
to die, lest some ardent anti-vivisectionist should enter- 
tain a doubt whether an occasional pig. may not glide 
into the singeing oven before life is extinct. The whoie 
affair is quick work. The pig, we may observe, is singed 
under the protection of the patent laws, and has all his 
bristles oxidised in five-and-twenty seconds, It is neces- 
sary that the singeing should be accomplished in the 
shortest possible space of time ; for the operation is apt 
to create an “offensive pungent smell,” which has some- 
times been “rather grievously complained of.” At 

Reading, the authorities took proceedings to put down 
the nuisance. Alive or dead the pig is apt to be trouble- 
some. Pork from America is sometimes found to be a 
nuisance inEngland, especially when hunguptoget mouldy, 
so as toexhibit an attractive “bloom,” enabling certain por- 
tions to be sold as veritable “Cumberland hams.” This 
manufacturing process appears in one instance to have 
vitiated the air of a dwelling so as to occasion diphtheria. 
A foot-noteremindsusthat Dr. Alfred Carpenter has stated 
his belief thatthe blood and garbage from slaughter-houses, 
when undergoing decomposition, may cause the develop- 
ment of scarlatina in persons exposed to their effluvia. 
Dr. Ballard questions the proof, but goes on to observe : 
—“T must say, nevertheless, that Dr. Carpenter’s hypo- 
thesis is, in my opinion, worthy of closer investigation 
than it has yet received.” Fish-curing is another process 
in which animal matter is concerned. The costermongers 
of Bethnal Green are skilled in the curing of haddocks, 
herrings and sprats, but their appliances are often con- 
structed with little regard to the comfort of the neigh- 
bourhood. In order to create a good rich smoke, a little 
sawdust, or perhaps “more than a little,” is sometimes 
sprinkled on the fire. But there are sundry establish- 
ments on a large scale in the East of London where the 
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curing of fish is more correctly performed. The pungent 
wood-smoke is a matter of complaint in some quarters, 
and the accumulation of fish refuse is always a likely 
source of annoyance. The “fried fish shops,” so popular 
with the multitude, are also apt to offend against the 
purity of the atmosphere. 

Tt will be already seen that trade nuisances have a very 
wide distribution. How many trade nuisances may we find 
in the Strand, when as we walk along the pavement the 
odours of the kitchens which underlie the “ ining-rooms ” 
steam up in our faces! Even the fragrant scents which 
tell us that we are in the neighbourhood of Mr. Rimmell’s 
Arabia Felix may not be agreeable to everybody. There 
are, as Dr. Ballard intimates, idiosyncracies with regard 
to nuisances. A personal friend accompanied him in 
his visits to some decidedly offensive trade establish- 
ments, and bore the ordeal heroically, until he was sud- 
denly knocked over by the eftluvia proceeding from the 
boiling of Esparto grass in a paper manutactory. A 
headache thus occasioned in the course of a few minutes 
was so severe that the sufferer said he “wished himself 
dead,” and the pain continued with more or less severity 
until the next i There are, however, many nuisances 
which are so universally odious that it needs a peculiar 
idiosyneracy to endure them. Veteran as he was, Dr. 
Ballard could scarcely stand his ground when exploring 
the arcana of the catgut factories. The worst places seem 
to be those where sausage skins are prepared, a fact 
which we commend to the notice of those whom it may 
concern. It is curious that anything relating to a pig is 
apt to be a nuisance. Leaving the sausage skins, we 
observe that the process of gut-spinning is rather inter- 
esting in some respects, although few people would care 
about seeing it. Catgut of half an ine in thickness will 
sometimes have as many as 700 strands of gut init. Dr. 
Ballard tells us this, but we observe that a manufacturer 
at Cork makes an inch band which he warrants to con- 
tain 1550 strands of gut. Reverting to the blue-book, 
we read that “the preparation of fiddle-strings is a very 
delicate operation, and, for the finest violin strings, 
requires the utmost care.” There is, therefore, some 
redisienent even in one of the most noxious of industries. 

It is a remarkable circumstance that the several health 
officers who were questioned on the subject by Dr. 
Ballard were unable to furnish him with any evidence 
showing that these offensive establishments exercised an 
injurious influence on the health of the people living in 
the neighbourhood. It would seem that such putrid 
effluvia must inevitably prove mischievous. Yet the 
evidence to that effect was wanting, while in the seem- 
ingly milder cases connected with the keeping of animals 
previously mentioned there were facts to show that the 
effluvia were in some way associated with zymotic disease. 
There is evidence in most cases that foul smells produce 
nausea, headache, loss of appetite, and other functional 
disturbances, These symptoms are among the results of 
the bone-boiling nuisance. The manufacture of artificial 
manures is another fruitful source of annnoyance. This 
is a trade which has reached a great pitch of develop- 
ment, and seems likely to continue growing. It is a 
very important industry, and a very troublesome one. 
Looking at the nature of its operations, it would appear 
almost impossible for their offensiveness to be cured, 
though it may be mitigated, and some establishments are 
better managed than others. The mixtures in which 
they cp are frightful. It would seem as if the most 
intensely disagreeable compounds are those which yield 
the finest industrial results. Here again it is singular 
that there is a want of conclusive evidence as to the 
positive unhealthiness of the effluvia, although the 
vapours are described as “irritant and offensive,” and 
certainly cause a good many unpleasant symptoms. 

Throughout the inquiry there is frequent proof that 

considerable efforts are being made by the parties con- 
cerned, to prevent the various trades and manufactures 
from creating annoyance. Many elaborate contrivances 
are employed for this purpose, of which there are 
numerous drawings interspersed among the pages of the 
report. Some of the evils are very hard to remedy, and 
Dr. Ballard bears personal testimony to the intensity of 
the effluvia escaping from the premises where certain pro- 
cesses are carried on. The question at issue is a serious 
one, calling for mingled firmness and moderation. 
Many of these foul-smelling manure factories, whose 
odours are painfully perceptible at distances sometimes 
extending to miles, are themselves disposing of the 
offensive refuse of contiguous towns. Like the dogs of 
Constantinople, these factories are a source of 
trouble and annoyance, and yet they serve to prevent 
other nuisances which might be still more serious. It 
must also be remembered that the transformation of 
refuse into a valuable commodity increases the wealth of 
the country, and, in the case of the artificial manures, 
important aid is rendered to agriculture in relation to our 
food supply. In respect to the offensive character of the 
operations thus carried on, it is very encouraging to find 
that Dr. Ballard was met in an enlightened spirit by the 
general body of the traders and manufacturers whom he 
visited. Iuformation was freely imparted, and there was 
an obvious willingness to adopt reasonable measures. 
Following on the present report of Dr. Ballard, we shall 
look for that which is to roduced by the Noxious 
Vapours Commission, whose labours began at a later 
date. Toa great extent both inquiries must go over the 
same ground. But Dr. Ballard has certainly adduced a 
vast mass of evidence on the subject ; and when his 
report is complete, the record cannot fail to be extremely 
valuable, partly on account of the close personal nature 
of the investigation, 








Ir is stated that the MM. Cockerill, of Seraing, have rolled two 
rails 164ft. in length, which they intend to exhibit at Paris. The 
— of the rails before cropping was nearly 174ft.; at the 
Philadelphia Exhibition there were rails 141ft. in length. These 
are‘feats in rolling mill work, but rails more than about 30ft. in 
length are of little real use, 
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WOOD WORKING MACHINERY AT THE MID- 
LAND RAILWAY CARRIAGE WORKS, DERBY. 
No. 1. 

A RAILWAY which has, from a commencement of little more 
than local importance about thirty-three years since, become 
one of the most prosperous of all Great Britain’s successful lines, 
must necessarily find its requirements in rolling stock greater 
than its original means of production. This is the case with 
the Midland Railway, and as the train mileage of the last half- 
year was, according to the re of Mr. T. Clayton, the 
carriage and wagon superintendent, nearly thirteen millions of 
miles, it may be imagined that the requirements, in additions, 
renewals, and repairs, of rolling stock, even exclusive of 
engines, must involve an enormous amount of work, and the 
necessity for large workshops and yards amply supplied with 
plant and materials. Until recently, the Midland Railwa 
Company purchased almost all its new rolling stock, thou 
most of it was repaired at the works at Derby. These shops, 
however, were found wholly insufficient in extent to enable the 
work to be done in them as required, and it was resolved to erect 
new works, in which the construction of all new vehicles should 
be carried on, as well as the repairs of all carriage and wagon 
stock that can conveniently be taken there. accordance 
with this decision a fine large yard has been laid out at Derby, 
sufficient for all future as well as present requirements ; and 
although the works upon it are not by any means complete, 
there is already an area of about 134 acres covered with 
shops, timber stores, and other buildings. Upon these works 
the large sum of £300,000 has fv 2 expended, and it 
is expected that, by the end of this year, they will enable the 
company not only to maintain the repairs and renewals, but 
alsoto bring up the arrears in this respect. The works have been 
laid out with a view of reducing to a minimum the loss of time 
arising from transfer and re-transfer of materials hetween 
different departments. This object has been so far attained 
that it may be said that a log of timber delivered at the timber 
stores end of the yard, and unloaded by special cranes running 
over a series of permanent gantries, has a progress almost con- 
tinuous in its passage to the other end of the works, whence it 
issues as part of a finished wagon or carriage. Natural air 
seasoning and drying is considered by Mr. Clayton to be gene- 
rally preferable to artificial methods. It is therefore necessary 
that large storage areas for whole timbers, and extensive dry- 
ing sheds for partially converted timber, should be provided in 
order to insure a supply of prepared material always on hand 
to draw from ; ad when it is stated that the number of 
coaches, wagons, and other vehicles owned by the Midland 
Company, and therefore to be provided for as regards repairs, 
was considerably over 36,000 at the end of 1877, the quantity 
of prepared wood required for this purpose alone, without 
reference to the construction of new vehicles, will be seen to 
be enormous. Much difference of opinion exists with refer- 
ence to the necessity for artificial preparation of timber, 
but apparently much of this has arisen, not because of 
the inefficiency of natural drying when sufficient time 
and efficient storage are given, together with judicious 
cutting and conversion, but because of the necessity, 
in many places, either on account of want of space or 
capital, of such rapid conversion and employment, that no 
time for seasoning, except by artificial means, is given. 
There are processes for the artificial seasoning of timber 
which are really efficient, when properly carried out; 
but care is needed, or timber may be spoiled — and of 
this there is much danger with some processes. Both 
space and capital are at the command of the Midland 
Company, and it is therefore in a position to adopt that mode 
of seasoning which is at once the simplest and safest, and 
which at the same time secures a stock always capable of 
meeting fluctuations in the workshop demands. Of the large 
area secured and allotted to the purposes of the new works, 
a large portion is therefore devoted to timber preparation. It 
is first received at one end of this space, and distributed 
according to its character, deals being stacked under cover, 
in suitable drying sheds, near to which are, as may be sup- 
posed, the main saw mills, with some of the machinery in 
which we are here concerned. A few words must, however, 
be said with reference to the main shop. As will be seen 
from the general plan and transverse section through the 
centre, which is given on page 181, the whole of the mill floor 
is supported upon columns and joists, in order to secure a 
large compartment in which to confine all shafting and straps, 
so that these, and all bearings, may at all times be thoroughly 
within reach and inspection of the attendants whose especial 
duty it is to maintain all the shafting in proper working 
order. All shavings and sawdust, and similar waste, are also 
dropped through shoots beneath the respective machines into 
receptacles in this underground space, so that the mill itself 
is free from all shafting and straps, and is easily kept free 
of the refuse product of operations. In this mill there are 
sixty-nine different machines, by Messrs. Thomas Robinson 
and Son, of Rochdale, including those for sharpening saws, 
and the different planing, moulding, and morticing tools, the 


whole being driven by one or both of a pair of | Lord 


horizontal engines, from the design of Mr. Clayton, and 
constructed at the company’s engine works at Derby. Whether 
the one or both engines should be used must depend, of course, 
on the quantity and nature of the work being performed. At 
least a dozen of the machines and saw benches are of the very 
heavy and powerful class, and should the circumstances of 
demand require that these machines should be working simul- 
taneously for hours together, the two engines would be 
required, but usually one will be sufficient. These engines 
have cylinders of 18in. diameter and 26in. stroke, and make 
120 revolutions per minute with steam at a pressure of 140 Ib. 
on the square inch cut off at about half stroke, the steam 
being supplied by three fine locomotive boilers. The engines 
are connected to two driving wheels, which are driven by 
either or both the engines as » Hiner The engines are not 
condensing, but in the winter the exhaust steam is utilised for 
heating the mill. The general plan referred to serves to show 
the position of most of the machines, some of which we intend 
to illustrate and describe, as being in some respects new to 
most of our readers, and of pipes, Ys excellent design. The 
first of these is a powerful cross cutting saw placed just 
within the building, in order that it may first deal with a lo 

in its passage through the mill. It consists of a strong be 

very little above the floor level, at the front end of which 
is the slide bed upon which the saw spindle bearings traverse, 
through a range of about 35in., the saw being 6ft. Gin. in 
diameter, As will be seen from our illustration, Figs. 3, 4, and 5, 
the saw spindle is driven by a horizontal shaft at a right angle 
to itself, and communicating motion by bevel gearing. One 
end of this horizontal shaft is carried in a bearing, which 
slides to and fro with the bed, carrying the saw spindle bear- 
ings, the other end being carried in bearings on either side of 
the driving and loose pulleys, through which it is free to slide 





in the direction of its length. The log to be sawn is placed in 
front of the saw, and by means of the large horizontal screw, 
driven either by hand or as shown by means of a belt running 
on the pulley below the bed-plate, the saw is slowly pressed 
Petia on its bed and the timber. An arrangement 
is shown by which the forward motion of the saw is stopped 
when it has reached the forward limit, : 








LEGAL INTELLIGENCE. 


CHANCERY DIVISION. 
(Master of the Roris; 8th March.) 
MORGAN-BROWN ?. O’REILLY. 


THIs was an action brought by Mr. William Morgan-Brown, 
the patentee in this country, as acommunication from Prof. Bell, 
of the Telephone. The defendant is a manufacturer of electrical 
rar carrying on business at Sun Works, Cloth Fair, West 

haithfield, E.C., and it was alleged that he had for some time 
been making telephones and selling them in parts, with directions 
as to the manner in which the parts should be put together. The 
og granted to the plaintiff bore date the 9th of December, 

876, and comprised a variety of apparatus, some of which was 
disclaimed by s disclaimer dated the 19th of February, 1877. 
One form of telephone which was especially disclaimed was the 
earlier pattern exhibited at Philadelphia in 1876, and described 
at the meeting of the British Association in Glasgow in the 
autumn of the same year. In this form a battery was used in 
the circuit for the purpose of exciting the magnets used in the 
transmitting and receiving instruments. In the former instru- 
ment an elastic diaphragm of goldbeater’s skin, having attached 
to it a little disc or armature of metal, vibrated in front of the 
pole of the electro-magnet. The vibration of this armature set 
up an induced current in the coil surrounding the magnet, and 
this current added to the constant current flowing from the 
battery, so that waves of electricity were transmitted along the 
line wire, and passing round the magnet at the receiving end, 
caused corresponding vibrations of a fiexible metallic disc there 
placed in front of the pole of the receiving magnet; and these 
vibrations being similar to the vibrations of the transmitting 
diaphragm, gave off similar sounds. In the form now claimed to 
be protected the battery in the circuit was dispensed with, a 
permanent magnet was substituted for each soft iron core in the 
electro-magnets, and a metallic disc supplied the place of the 
diaphragm of skin. 

Mr. Aston, Q.C. (with whom were Mr. Currry, Q.C., Mr. 
Macrory, and Mr. Ret), explained the action of the apparatus 
alleged to have been infringed. When it was desired to transmit 
vocal sounds the speaker caused the pulsations of air set in 
motion by his organs of speech to impinge on the flexible metallic 
disc, which vibrated in front of the magnet with vibrations 
varying in degree with the varying pulsations of air. The disc, 
acting as an armature, created induced currents of electricity in 
the coil surrounding the magnet, and these currents were trans- 
mitted to the receiving apparatus. Thus the magnet was excited 
in varying degrees by the transmitted currents, and so caused 
the disc in front of it to vibrate with vibrations varying in degree 
with the varying intensities of the current. These vibrations, he 
said, set in motion corresponding pulsations in the air, and so 
reproduced the sound. e contended that the apparatus sold in 

yarts by the defendant worked in the same way, and was an 
infringement of the plaintiff's patent; and he pressed for an 
injunction to restrain the defendant from selling until the trial 
of the action. 

Mr. CuHapwyck HEeEa.ey, for the defendant, opposed the 
application. His contention was that the invention was wanting 
in novelty, having been anticipated by the accounts of Prof. 
Bell’s invention published to the world during the meeting of 
the British Association and elsewhere prior to the date of the 
patent. He had also evidence which went to show that it was 
probable that the patent would be shown to be bad on the 
ground of want of novelty in other respects; and he also relied 
upon objections to the frame of the specification as amended by 
disclaimer. On these grounds collectively he should, when the 
time came, contend that the patent was invalid. Under the 
circumstances he submitted that the injunction should be refused. 

The Master of the Rous declined to grant the injunction 
asked. He was of opinion that there was a bond fide question to 
be tried, and that the defendant intended to try it. In earlier 
days there might have been some reason in granting an injunction 
when actions were frequently some years in progress before they 
could be tried, but in the present state of business there was no 
reason why the action could not be speedily brought to trial and 
disposed of, and that being so, he should do no more than put 
the defendant upon an undertaking to keep an account of his 
sales. He added that, so far as he was aware, the point as to the 
sale of the article in parts had never heen decided, and he thought 
it was quite possible there might be some argument upon it. 

e defendant, therefore, giving the undertaking, no order 
would be made upon the motion, except that the costs of it be 
costs in the action. 

The matter being thus disposed of, Mr. Davey, Q.C., with 
whom was Mr. GoopEVE, suggested that it might perhaps be 
convenient to adopt this decision in the case of a similar appli- 
cation which was then pending in the action of Morgan-Brown v. 
Ladd, for the defendants, in which action they were instructed. 

Mr. Aston, Q,C., said he would prefer that the defendant in 
that action should file his evidence in due course, and possibly 
after Sens of it, it would be unnecessary to trouble his 
ship. 








PRIVATE BILLS.—SESSION 1878. 


THE following list shows the progress of bills through the 
Private Bill Office since our impression of March Ist :— 














No! Name of Petition. Parliamentary Agent. |Remarks. 
39 Dublin and Northwall Tram- 
way8;.. <. ., .. «.  ../John Sandes .. PLP. Mar.15 
67 Cork and Kinsale Junction 
| Railway .. . .. .. ..P. Burrowes Sharkey’ ..58.0.C. 
175 Letterkenny Railway ../Dyoson and Co. .. + |S,0.C. 


kburn, Accrington, and 
Over Darwen Tramways .. Tahourdins & Hargreaves P.P. Mar.22 
179 Derby Street Tramways... ..Tahourdins & Hargreaves P.P. Mar.22 


193) South London (Spring) Water Wilkins, Blyth, and Co. .. No appear- 


178 Blac 


224 Ramsgate Improvement and ance. 

| Harbo oo oe ) ba Vids’! ine fits W.: Cooper .. P.P. Mar.19 
273, Ramsey and Somersham Rail- 

| way +s ee ee «| Henry Cruse .-'8.0.C, 





Of those Bills which are still postponed, the fact of compliance 
or otherwise with Standing Orders, will be given in *future 
impressions. 








Tue Canadian Government Patent-office was first opened in 
June, 1824, the entire Province of Canada being then politically 
divided into Upper and Lower Canada. In the latter section the 
beginning of the movement in patents was on a very small scale, 
holding out no indication of the results that were in due time to 
follow. Thus from June to December, 1824, only three patents 
were granted in the Lower Province, and the after-progress there, 
until the period of the union of the two provinces in 1841, was as 
follows :—In the year 1825, 1 patent ; 1826, 3; 1827-8, 0; 1829, 2; 
1830, 7; 1831, 13; 1832, 2; 1833, 1; 1834, 7; 1835, 2; 1836, 1 
1837, 4; 1838, 1; 1839, 3; 1840, 3; 1841, 1. 
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WE illustrate above a very neat arrangement for carrying 
long shafts, such as those used with gantries, which possesses 
some advantages over the ordinary pendulum bearing. It 
will be seen that it consists of two parallel rule systems con- 
nected by a bell crank, so that when one is down the other is up. 
The bed-plate forms one ‘‘rule,” the trough bearing the other. 
The lever is actuated by a suitable projection on that part of 
the mechanism which passes along the rotating shaft. The 
bearing is manufactured by Messrs. Craven Bros., Osborne- 
street, Manchester. 


RAILWAY WAGON COUPLINGS. 

THE statistics of mortality on railways have long shown 
that the railway servant most liable to fatal accident is he 
who is engaged in shunting and making up goods trains, the 

ractice of getting between wagons for coupling them together 
ing the most fruitful in this respect, though the same work 
ce ted with p ger carriages is hardly less dangerous. 
The German railway companies have for a long time occupied 
themselves in trying various devices for overcoming the neces- 
sity for the men to go between the vehicles for coupling, and 
a large number of wagons and carriages are now fitted with 
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WALKER'S COUPLING APPARATUS. 


apparatus by which not only is the coupling effected, as for 
goods wagons, but screw couplings are tightened up from the 
side of the vehicles. In a matter of this kind England and 
English railways surely should not be behind countries 
and railways where traffic is less; such, however, is the 
ease. Very little has been effected, and even that 
little has been due to the invention and energy of 
men outside the railway world. The coupling apparatus 
which is herewith illustrated, has now been at work for 
some months, and a trial of it before a number of railway 
officials and others interested in railway progress took place 
on the 20th ult. at Ranskill Station, and again on the 22nd at 
the goods yard of the Great Northern Railway at King’s 
Cross. The trials on the 22nd were not very complete, but 
were sufficient to show that there is certainly no longer any 


HOLMES’ PATENT MOVABLE SHAFT BEARING. 











excuse for railway owners to neglect to provide their stock 
with apparatus which will render coupling easy from the sides 
of vehicles. Mr. J. G. A. Walker's coupling apparatus has 
been in constant use on the North-Eastern Railway for some 
time, and with very satisfactory results. Referring to the 
figures illustrating it, it will be seen by Figs. 1 and 2 that it 
consists mainly of a cross shaft terminating in handles A at 
each side of the wagon, and upon which is fixed a tubular 
arm, a rod M sliding in which engages with a_ pin 
G fastened to the end link of the en ory chain. Held 
by the same pin is a short lever, to which is attached a 
chain running through small sheaves to both handles, and 
there carrying handle weights as shown. The rod sliding in 
the tubular arm is extensible against the resistance of a con- 
tained spiral spring through which it passes and is secured by 
a small split key. Thus the end link of the chain hangs upon 
the pin G, and is carried by the arm M working in the tube 
with the spiral spring, which permits extension to suit the 
motion of the draw-bars. The mode of using the apparatus is 
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WALKER'S COUPLING APPARATUS. 

as follows. By pulling the chain D the end coupling link is 
tilted on the pin G and is then easily lifted by depressing the 
handle A and dropped over the next wagon hook. It is only 
necessary to tilt the link by the small chain when the wagons 
are as close as possible together. To uncouple it is usually 
only necessary to press on the handle A, but uncoupling may 
be effected in almost any position, except when the wagons 
are so far apart as to fully extend the chain, by tilting the 
link with the small chain. In the case of the breakage 
of the coupling chain the small cotter X above referred 
to, Fig. 1, and the bar M draws out of the tube, 
and no damage occurs to the apparatus. The coupling tackle 
thus described is that which was tried on the 20th and 22nd 
ult., but that which has long been practically tried by daily 
work is shown at Fig. 3. This the inventor intends to adopt 
permanently, as it is the more simple, and the curved spring 

which takes the place of the arm M and tube, absorbs the 
shocks otherwise delivered to the operator’s hands in coupling 
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HARRISON'S COUPLING. 


when the wagons are driven fast and hard up together. On 
the central part of the cross shaft, and between the eye bolts in 
which it turns, spiral springs not shown are placed, and against 
the resistance of these the apparatus may receive a limited 
transverse motion, so as to get the link on to the hook, as, for 
instance, when on a curve or at any place when the hook,and 
link are not opposite. Another coupling tried at the same 
time is that of Mr. Richard Harrison, shown at Figs. 4 and 5, 
which will be best described by explaining its action. It will 
be seen to consist mainly of a cross shaft A beneath the 
headstock of the wagon, upon which are welded curved arms 
C, which lift the long link F hanging from the short links G. 
Studs H H are welded on the inner sides of the curved arms 
C C, and segments L L are formed on the cheeks G G. When 
the shaft A is rotated by lifting the handle O, the studs H H 


pass in front of the segments L L before the link F commences 
to rise; thus the cheeks G G are retained in a vertical position 
until the link F is raised high enough to clear the opposed 
draw-hook. When the link is at this height, the studs H H 
are raised sufficiently to clear the tops of the segments L L, 
thus leaving the whole system free to move forward over the 
— drawhook. This forward motion is caused by the 
slightly inclined face of the curved arms, and also by the 
weight of the nose of the link, which is heavy enough when 
supported by the horns E E on the arms C, to overbalance 
the back pereen of the link, together with the cheeks G G, 
Then on letting go the hand lever D, the link F falls on to 
the opposite hook, and the coupling is effected. The process 
of uncoupling is effected by rotating the arms as for coupling, 
when a forward, and at the same time upward, motion is com- 
municated to the links by the curved arms, The rotary 
motion of the shaft is continued until the link slides on its 
horns far enough back on the inclined surface of the curved 
arms to allow of its clearing the hook when the handle is 


let go. 


























HARRISON'S COUPLING, 


Another coupling apparatus tried is shown by Figs. 7 and 8, 
and wasexhibited by Mr. James Douglas, Thisconsisted in weld- 
ing a bridge on the end link of the coupling, and effecting the 
coupling by the hook pole Fig. 7. Hand hooks of this kind 
have been tried in several forms by Herr Bing, of Riga, but 
they are unsatisfactory things to work with at night. At the 
trials the operations of simple coupling and uncoupling when 
the wagons’ buffers were close together or touching were 
effected with perfect ease by all the apparatus, as was also 
the coupling when the wagons were driven up together at six 
or seven miles an hour. Vith very short buffers or sliding 
buffers driven home Walker's apparatus seemed to possess 
some advantages, as it could couple or uncouple in such cases ; 
but Harrison’s apparatus could not couple if the link was 
left down when the trucks were thus home-buffered. More- 
over Walker’s arrangement gives rather more range of motion 
to meet the differences in the lengths of buffers of various 
wagons, and also the difference in the distance to which hooks 

roject from the head-stock, which is often considerable. 
Valker’s arrangement can, it will be seen, be attached to any 
existing wagon without making any alteration in the coupling 
chains, and broken chains can be replaced by those of 
ordinary construction. At the trials the balance of opinion 
seemed to be in favour of Walker's coupler on the score of 
efficiency, but in favour of Harrison’s by reason of its sim- 
plicity, the cost of each system being about the same, The 
necessarily large loop forming the Harrison link must be of 
— strength to prevent its breaking or distorting by the 
1eavy strains to which it is subject, and which produce 
transverse rather than tensile and shearing strains as in a 
common close link. In a descriptive account of no less than 
about twenty-six different sorts of coupling apparatus 
yublished in the Zeitschrift de Vereines Deutscher Ingenieure for 
Jecember, 1877, there are illustrations of many very ingenious 
couplings for wagons and carriages, which may be useful to 
those specially interested in such apparatus. Among them 
are the arrangements of Herr G. Roder, of Darmstadt, Herr 
Richter, Berlin, and Herr Korbuly, which consist mainly of 
cross shaft above the buffers carrying arms which, when the 
shaft is rotated, lift the links and drop them into or out of 
the draw hook. 








CORMACK’S IMPROVED STEAM STOP VALVE. 

A PAPER was recently read before the Edinburgh Association of 
Science and Art by Mr. D. A. Cormack, F.R.S.A., consulting 
marine engineer, Leith, on an improvement in steam stop 








valves, whereby the end of the spindle as at present constructed 
is utilised to form a small valve covering an aperture in the crown 
of the stop valve. The object is to admit the steam very slowly 
in first opening the valve, and the avoidance of the strain thrown 





upon the spindle when force has to be applied to tear the valve 
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off its seat when the pressure is in the top, and the valve isin that 
position technically called steam-jammed. The end of the spindle 
as now generally in use is recessed in the lathe, so as to leave a 
broad fat facing, corresponding to another facing round an 
aperture in the top of valve, for the pean of admitting steam 
when the spindle is raised through the clearance, which, equal to 
rture, is left in the buckle or connection into which 
the end of the spindle is shipped. Mr. Cormack reported the 
satisfactory working of a number of valves fitted by him in this 
way, and remarked upon the very short time usually required to 
place the main valve in equilibrio, when it can be rai without 
effort, and that an 8in. hand-wheel was found abundantly large 
for the work. ‘The diameter of aperture found to answer very 
well is about one-sixth the diameter of the valve itself, so that a 
~ of clearance is usually enough. Attention was claimed on 
yehalf of the improvements, for five reasons ; viz., safety, utility, 
cheapness, ease of adaptation’ to existing valves, and non-liability 
to get out of order. A full-sized model and drawing were 
exhibited, and our readers are referred to the accompanying 
illustration, which shows the action of spindle just lifted, the 
arrows indicating the direction of the steam previously to the 
opening of the main valve. 
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ON THE LATE ACTION OF THE BOARD OF 
TRADE WITH REGARD TO STORM VALVES.* 
By Mr, Witiiam Denny. 

T VENTURE to bring this subject before this Institution, and to 
ask a careful consideration for it, because I believe the late action 
of the Board of Trade with regard to storm valves marks the com- 
mencement of such an active course of interference with the con- 
struction of mercantile steamers as is now very considerably 
developed in marine engineering. 
the rules produced by it, the engineers of this district have strongly 
and unhesitatingly protested, and it may be worth the while of 
mercantile shipbuilders to consider whether they should not 
follow the example of the engineers, and do their utmost to 
restrain the system of paternal government now being originated 
in London for all who are engaged in the construction and equip- 
ment of ships. In making such a protest, I am very certain 
no one can wish to reflect individually on either the local 
staff of the Board of Trade under the administration of 
Captain Pryce, or upon Mr. Thomas Gray or Mr. Farrer. 
So far as the trade of this district personally is concerned, 
it is not too much to say that it has invariably been treated 
with every courtesy by those gentlemen, and that Mr. Gray and 
Mr. Farrer have ever shown themselves easy of approach and 
willing, in as far as their official position Fre to remedy 
the irritation caused by the general instructions of the Board. 
Of our local staff already referred to we can speak highly, and we 
can only wonder that gentlemen so much respected and appre- 
ciated amongst those with whom they have locally to do, should 
be thought of so little value by the Central Board as to require 
the kind of constant supervision and regulation generally applied 
to people incapable of acting or thinking for themselves. Of the 
head of the local staff, Captain Pryce, it would be difficult to 
speak too well, and, indeed, if courtesy and forbearance could 
make the meddling of the central department tolerable he might 
achieve the feat. 

On the 15th of January my firm received the following letter 
from the Board of Trade Surveyor’s Office in Glasgow, and 
similar letters were, I believe, sent to the other shipbuilding 
firms on Clyde :— 








{copy.] 
Board of Trade Surveyor's Office, 
Glasgow, 14th Jan., 1878. 

GextLemen,—lI beg to inform you that when outlets from water-closet, 
svil, scupper, lavatory and urinal pipes are below the weather deck, there 
should be an elbow of good substantial metal, other than cast iron or lead, 
extending above the load-water line, and the pipes connecting with the 
inetal elbow should, if of lead, have a sufficient bend to provide for expan- 
sion in the pipe, or any movement from the working of the ship. Pipes, 
no matter of what material they may be constructed, are never to be 
titted in a direct line between the aperture in the ship's side and its con- 
nection with the deck or closet or other fittings. Where water-closets are 
titted below the water line, as in the case of pumping closets, plans should 
be specially submitted for approval. For closets with their outlets above 
the weather deck, no apgutel regulations are necessary. The pipes and 
valves must be protected from the cargo by a substantial casing of wood 
or iron, which need not be water-tight. 

This applies only to pipes of water-closet, soil, scupper, lavatory, and 
urinals, and does not affect Paragraph 114 as regards other pipes. 

Yours truly, 
(Signed) 
Messrs. Wm. Denny Brothers, Shipbuilders, &c., 
Dumbarton. 


Wa. Hannan. 


We declined to carry out these instructions, as did also several 
other builders, and on the 29th January received the following 
letter from the same office :— 

{copy.] 
Board of Trade Office, 7, York-street, 
Glasgow, 28th Jan., 1878. 

GeNTLEMEN,—I‘ am desired by the Board of Trade to inform you, with 
reference to their instructions to surveyors respecting the fitting of 
attachment to the ship side, as outlet below the weather deck, for the 
water-closet, soil, scupper, lavatory, and urinal pipes, that in future no 
declaration for twelve months will be granted for any vessel that may be 
commenced building after this date, unless the elbow, or seating, is com- 
posed of some good substantia! metal—other than cast iron or lead—and 
also that the pipe from the elbow or seating to the closet, &c., whether of 
lead or any other suitable metal, must have a sufficient bend to allow of 
expansion, &c. I am, Gentlemen, 

Your obedient servant, 
(Signed) Wa. Broventon Pryce. 
Messrs. Denny Bros., Leven Building Yard, 
Dumbarton. 

You will notice that in this second letter it is clearly acknow- 
ledged that the instructions contained in the first as well as the 
partial repeal of them in the second, are the work of the Board 
in London. 

Before taking up the question of the metal to be used in the 
bends of the pipes connected with scuppers, lavatories, urinals, 
or water-closets, allow me to draw your attention to one para- 
graph in Mr. Hannah’s letter which is worthy of some attention, 
as being the first written request to submit plans of any part 
of a vessel which has come within my knowledge. It is as 
follows :—‘‘ Where water-closets are fitted below the water 
line, as in the case of pumping closets, plans should be specially 
submitted for approval.” Would it not be worth the while 
of the Board of Trade to produce some authority for such 
a request? As generally understood, the business of that 
department is to survey finished ships and not to design 
them or any part of them. It seems, however, as if the 
first steps in this direction of design were now being taken by 
initiating a control of design, and that we may, in course of time, 
expect to see a marine constructive department added to the 
Board of Trade. That this is no feagwataiehe prospect the present 
minute rules regarding the construction of marine boilers very 
clearly indicate. What the effect of such rules is on progress let 
the history up to date of the introduction of steel Mol ers for 
marine purposes show. While for stationary and locomotive 
boilers steel is now largely and beneficially used, it is as yet 
hardly introduced into marine work, and years may elapse before 
anything like a large use of the material comes about. 

egarding the metal to be used in the bends of pipes, the first 
letter informs us ‘ that when outlets from water-closet, soil, scup- 
per, lavatory, and urinal pipes are below the weather deck there 
should be an elbow of good substantial metal other than castiron 
or lead extending above the loal-water line.” We have here a 
condemnation of cast iron for the purposes specified, a condemna- 
tion for which we are given no te sd and no proof, but simply 
a dictum. We are not even told the author of the condemnation so 
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Against this interference and. 





that we might be able to arrive at some conclusion as to his 
fitness to pronounce such judgment. We are simply informed 
that such an opinion has been arrived at by some unknown 
m, that is to have the force of law, and that our 
usiness is to obey. Do the members of this Institution 
think this a fitting method of address from a Govern- 
ment department to the shipbuilders of this district, men 
who to a large extent originated and formed iron ship con- 
struction and advanced it to prosperity before the centralisa- 
tion now going on in London was ever dreamt of? Iam very 
sure they will not think this a fitting method of address. Besides, 
is not the opinion and the practice of the district quite at variance 
with the opinion and rule now attempted to Sy pe on us? 
Speaking for my own firm, I may say that our experience affords 
us no ground for considering cast iron an unsuitable material for 
the purposes named. _ It affords us, however, very secure ground 
for the opinion that the design and construction of these valves 
and bends are of far greater importance than the question of 
whether they are to be made of cast iren or some metal of the 
nature of brass, You will note that the Board hold the very 
reverse opinion, for while they consider their local surveyors 
ee gp of forming a sound and independent opinion upon the 
kind of metal to be used, they are content to leave them to their 
own discretion as to the design and construction of the bends 
and valves. I think this Institution would do a real service 
to the trade of shipbuilding by gathering from the district the 
pues! opinion as to this condemnation of cast iron. hile, 
owever, such an action would be of great advantage and utility, 
there is a broader question requiring discussion than any techni- 
cal detail, and that question is, ‘‘By what authority are these 
regulations issued, and further, are they within the scope of the 
Acts constituting the Board of Trade in fts present form?’ I 
believe these regulations rest on no sufficient authority, and this 
belief is shared in by many who have taken every care and trouble 
to understand the question. The belief is widely held, and with 
very good ground, that the terms of the Merchant Shipping 
Act of 1854 are strained beyond all fair interpretation to cover 
the arbitrary regulations now issued to this and other dis- 


tricts. It is not to be denied that the Act of 1854 grants to 
the Board the power of making regulations for the  sur- 
veyors, but it is worthy of note that these regulations 


are to be as to the manner in which the surveys shall be made. 
How far they have advanced beyond the manner, and how 
deeply and unsatisfactorily they have entered into the matter of 
the surveys, our engineering friends have already shown. A fair 
reading of the Act of 1854 would lead one to believe that the 
intention of Parliament ‘vas to leave the surveys of vessels very 
much to the technical s] ill and common sense of the local surveyor, 
subject to a general con‘ rol as to his method of procedure. Such an 
arrangement would be cc nsistent with progress and improvement, 
because a local surveyor could apply to a district the best opinion 
and practice prevailing in it, modifying his requirements as the 
practice of the locality progressed. Under one excuse and 
another, however, a very different system has arisen, and we 
have now a centralised authority in London exercising, through 
the local surveyors, powers which can only be modified by special 
local efforts, and which are not subject to the prsacti, ae> 
cations possible when the authority is present continually in 
its sphere of action. I do not believe that such a change was 
ever contemplated by those who framed the Act under which 
it has come about. Parliament is, as a rule, slow, and wisely 
slow, to confer upon any department an uncontrolled power 
of legislation and of initiating fresh legislation for any section of 
the body of the people, and it has ever been peculiarly slow 
to sanction such a course with regard to any of tak important 
industries. Yet in spite of this we have a great regulation- 
making body rapidly growing up in our midst, and day by day, 
with the fatal instinct of corporate officialism, striving more 
and more to crush out private action and replace it by a 
codified practice. In the face of such changes, and the quiet 
with which they are far too frequently received, one is 
tempted to ask if the people of this country have utterly 
forgotten the ways by which they came to their present height of 
manufacturing supremacy. I can trace the finger of no official 
in the process, and it was even suggested in a late meeting of 
the Institution of Civil Engineers, where Mr. Holt very forcibly 
discussed the Board of Trade, that officialism as at present 
acting would very likely have achieved the distinguished success 
of retarding, if not altogether preventing, the introduction of the 
compound engine for marine purposes. I have said that there is 
a fatal instinct in corporate officialism, and the statement is not 
too strong; Mr. Thomas Gray’s evidence before the Royal Com- 
mission on Unseaworthy Ships has one drift, and that is against 
meddling with and legislating for the trades of shipbuilding and 
engineering, He is for punishing those who are at fault, but he 
is against harassing builders, engineers, and owners. Yet in 
spite of these opinions, the regulations of which we have such 
good reason to complain are issued under his authority. Is it 
not therefore a fatal instinct which can so divorce official action 
from individual and geen opinion? You will find no better 
support for the plea I have in hand than Mr. Gray’s evidence. 
oy el no doubt upon the mind that he condemned the course 
we condemn. 

To all these arguments reply may be made that it is necessary, 
for uniformity of practice and for the control of unscrupulous 
builders and engineers, that instructions should be issued from a 
central authority. For uniformity of practice there must be 
some call for a central authority ; for the control of the unscru- 
pulous there is none. Mr. Gray’s evidence, already referred to, 
conveys the opinion that the true method of dealing with such 
cases is judicially and by punishment, not by harassing a whole 
trade to watch half-a-dozen rogues. In any case the rogues might 
very well be kept in order, and the inefficient improved 
by, the local surveyors. There now remains the plea of 
uniformity of practice to be considered. Want of uniformity 
of practice is, perhaps, one of the most characteristic 
features of progress, and it shows how radically yapwete 
officialism is opposed to practice when it sets up as an idol the 
feature characteristic of a stationary condition. The official 
reply to this is that one surveyor might and would condemn 
another surveyor’s work. ‘There is, however, no call for such a 
performance, if the surveyors are well-trained men, possessed of 
some little common sense, and if the manner of the surveys were 
so regulated that the surveyors were instructed to homologate the 
action of each other in ships already passed, and simply under 
these circumstances and where no change had been made, to con- 
fine their attention to wear and tear. _1f, however, in spite of any 
arguments that may be advanced, Parliament should decide, 
which it has not as yet done, that a central control should 
be established, then we have the question before us how 
this control shall be made at one and the same time of a 
character to command respect, and of a nature akin to pro- 
gress and divorced from the fatal instincts of officialism. The 
remedy in such a case would seem to lie in the formation of a 
Board of Control over and above the surveyors, composed of 
equal proportions of shipowners, shipbuilders, and engineers. 
The Government could select from the different districts a few 
men of leading character and ability, and might very safel 
entrust to them the revision and sanctioning of all proposals 
from the surveyors, and we may be perfectly certain that the 
authority of so influential a body, and of men so conversant 
with the matter involved and sympathetic with progress, 
would meet with a very different reception from that accorded 
to the unknown author or authors of such regulations as I 
have brought before you this evening. I am well aware that 
this proposition is not an original one, and that the practice of 
it would not be foreign to the customs of the Government. Every 
a Commission is more or less a temporary example of it. 
Indeed, the appointments to such a Board need not be perma- 
nent, they might be merely for periods of time. Anyway, what- 





ever result may be arrived at, we may rest assured of this, 
that if control over a trade is to exercised with due 
regard to its progress, that control should be drawn from the 
trade itself, just as surely as an Imperial Government must 
be drawn from its subjects if it is to rule and progress at 
the same time. This cannot be disputed unless we assume that 
the trade is one of evil influence in-its nature, or so full of un- 
scrupulous men that no righteous voice can be drawn from it? 
I am very certain neither shipbuilding nor engineering can be so 
classed, and therefore I think we have the best grounds for 
claiming that if we are to be controlled and meddled with, which 
Mr. Gray, you will remember, does not favour, that control 
should be drawn from ourselves. I am also certain that such 
views are far more in harmony with the spirit of the Act of 1854, 
as they are also with the general tenour of the reports of the 
Unseaworthy Ships’ Commission than the present action and 
policy of the Board of Trade. 

I sincerely trust that this Institution will take into its con; 
sideration the whole bearings of the very important and grave 
— involved in the subject now so imperfectly discussed. 

‘his question is bound up with the future of our trades, and put 
plainly, it is this : Are we to be gradually mastered by a depart- 
ment devoted to obstruction and meddling, and the best efforts of 


which can 4 result in an elaborate and rigid codification, or 
at aa vance as in the past by individual energy and 
ability ? 








SOCIETY OF ENGINEERS. 


At a meeting of the Society of Engineers, held on Monday 
evening, March 4th, in the Society’s Hall, Victoria-street, West- 
minster, Mr. Robert P. Spice, president, in the chair, a paper 
was read by Mr. J. Walter Pearse, on ‘‘ Water Purification, 
Sanitary and Industrial.” In his opening remarks, the author 
observed that, until the metropolis was furnished with a supply 
of water from pure sources, private filtration was necessary, and 
chemical purification was required, as well as mere mechanical 
filtration. Great diversity of opinion existed as to the value of 
the various substances used as purifying media, and also as to the 
form of tilter. The first record of a water filter was in 1790, 
when Johanna Hempel employed porous vessels; and in the 
following year the ascending principle was first mentioned. 
Vegetabie charcoal as a filtering medium was first named in 1802, 
animal charcoal in 1818, and solid blocks in 1834. Turning to the 
modern practice of filtration, the author observed that Atkin’s 
system embodied the last-named principle, finely divided charcoal 
being agglomerated into porous blocks. The advantage of employ- 
ing carbon in that form was that the impurities were arrested on 
the surface, and were easily removed. Major Crease, R.M.A., 
compressed loose animal charcoal in a granular state, between 
plates, by means of a screw, the amount of compression being 
determined by the degree of impurity in the water to be filtered. 
Major Crease’s system is adopted in the Army and Royal Navy. 
The chief characteristic of Mr. F. H. Danchell’s filter was that 
the ascending principle was used, so that impurities, instead of 
lodging on the top, fell back on te the bottom of the tank. The 
Sanitary Engineering and Ventilation Company use mineral 
carbon as a filtering medium, and cause their cistern filter to be 
cleansed by the inrush of the supply, and also by reversing the 
flow. In the Silicated Carbon Filter, mineral charcoal is used as 
the filtering medium, the main supply filter having three slabs 
with layers of coarse and fine granular carbon between. In 
Professor Bischoff’s spongy iron filter, the iron exerts a powerful 
influence on the water, impregnating it with iron, which is after- 
wards oxidised and arrested, leaving the water pure. 

M. Le Tellier’s hydrotrimetric purifier was described as remov- 
ing the hardness from water by throwing down the lime, which 
was afterwards intercepted by tiltration through charcoal. A jet 
of lime water is made to mingle with the stream from the supply 
pipe, and the precipitated lime is afterwards arrested by filtra- 
tion. M. Le ‘Yellier has also invented a high-pressure apparatus 
on the same principle, for dealing with large bodies of water 
used in manufacturing processes, and for purifying the feed- 
water of steam boilers above 20 horse-power. On the same bed- 
plate are fixed two close vessels, the smaller containing the lime 
water or other re-agent, and the larger, the mechanical filter for 
arresting the precipitate, the two vessels being connected by an 
injector. ‘The supply, which must have a pressure due tc a 
column of at least 10ft. in height, enters by an inlet pipe, and 
most of it passes through the injector into the filtering chambers. 
A portion, however, descends another pipe, and issues through 
Pom omen at its lower end, keeping a disc, which is supported 

y a spiral spring, in a state of continual trepidation, and thus 
assisting the combination of the water with the re-agent, pre- 
viously inserted. The rush of the main supply through the 
injector draws along with it the lime water from a small pipe, 
and the two pass together into a vertical tube, which is traversed 
by pins set alternately at right angles to each other, for bringing 
about a more intimate union, A valve also admits atmospheric 
air for aiding in the process. Arrived at the filtering chamber, 
the lime is thrown down to be removed periodically through a 
cleaning pipe, and the pure water passes through the filter tubes 
into the purified water reservoir below, whence it is drawn 
through a pipe by a pump or injector in connection with the 
engine and the boiler. 

The filter proper consists of wrought iron tubes, perforated 
with holes, and cove by discs of felt which are compressed 
between cast iron plates screwed up with a gun-metal nut. The 
lower ends of the tubes are conical, and fit into sockets screwed 
into the plates which separate the unfiltered water chamber 
from the filtered. The number of the tubes varies with the size 
of the apparatus ; but the filtering area of each tube is very large 
in comparison with the space it occupies, being equal to the 
height multiplied by its circumference. Each tube may be lifted 
out of its socket for cleaning or replacing. A cleansing of the 
whole apparatus is also effected by turning steam into the outlet 
pipe, which heats the water in the lower chamber and forces it 
through the tubes and felt, expelling any impurities which may 
have collected there, to be washed away by rinsing with clean 
cold water. This apparatus is largely employed by manufac- 
turers on the Continent ; and, when used for potabie water a 
second filtering medium of vegetable charcoal is added. Mr. A. 
Durand Claye, director of the laboratory of the Ecole des Pontset 
Chauss¢ées, Paris, made some experiments with the Le Tellier filter 
purifier in 1875, and found that water of 24deg. of hardness was 
reduced to 5 deg. after passing through the apparatus, while the 
solid residue was reduced from 3°31 grammes to 0°92 gramme, a 
gramme being equal to 15 grains. The reading of the paper was 
followed by a discussion, after which the following gentlemen 
were balloted for and duly elected :—viz., as members, Mr. 
Thomas Andrews, Mr. Christopher George Search, Mr. Francis 
Brickwell, and Mr. James Cleminson. As assotiates, Mr. John 
Joyce and Mr. Joseph Samuel Beeman. 








THE INsTITUTION OF NAVAL ARCHITECTS.—The London offices ¢ f 
the Institution of Naval Architects have now removed from 20, 
John-street, Adelphi, to 5, Adelphi-terrace, W.C. 


Sourn Kensincton Musevum.— Visitors during the week 
ending March 9th, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,413; mercantile 
marine, building materials, and other collections, 2225. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 5 p.m., Museum, 2689; mercantile marine, building materials, 
and other collections, 153. ‘Total, 17,480. Average of corre- 
sponding week in former years, 14,912, Total from the opening 
of the Sara, 17,022,389, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 


4000. Improvements in Pianorortes, John Harrington, Ryde, Isle of 
Wight.—A communication from C, E,. Rogers, Boston, Massachusetts, 
U.8.—29th October, 18T7. 

4055. Improvements in the material for and manufacture of Lapres’ 
Skirts, John James Mason, Manchester.—lst November, 1877. 

4903. Improvements in MAGNETO-ELECTRIC Macutygs, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Edward Weston, Newark, Newark, New Jersey, U.S.—27th December, 
1877. 

138. Improvements in the manufacture of Metauiic Cans and such like 
receptacles, and in the machinery or apparatus for manufacturing the 
same, Glenny Scott Anderson, London.—A communication from Thomas 
Turnbull, Montreal.—lltk January, 1878. 

435. Improvements in machinery for CakpInG Fipres and in Fisre Waste 
Macaines, John Thornton, Cleckheaton, Yorkshire.—2nd February, 
1878. 

447. Improvements in and appertaining to Borer and other Furnaces, 
and to supplying fuel to the same, and in apparatus therefor, Edward 
Bennis, Bolton, Lancashire.—ith February, 1878. 

481. Preparing materials for and for im) to PHorocraPpHs and 
other [LLusTRations of all kinds the tones and tints of natural colours 
for rendering their representations more real and life-like, and for 
improvements in mounting them and cou them together, and in 
enclosing them in or between glass, metal, leather, wood, vulcanite, 
and other frames or cases or ornaments, of all of which are 
applicable to other useful purposes, Harry Robert Newton, Seymour- 
street, Hyde Park, London.—5th February, 1878. 

560. A new and improved chemical method for Separatine the NrrRo- 
GeNnovus Matrer in Har-WooLuen (containing cellulose) Rags into an 
easily d2composable powder from the cellulose, rendering them fit for 
the manufacture of fertilisers and pa and also the preparation of 
the same nitrogenous powder in a Tike manner out of pure woollen 
rags and hair, Frank Wirth, Frankfort-on- the-Maine, Germany.—A 
communication from L. Rissmiiller and H. Wiesinger, Gottingen, 
Germany.—1l1th February, 1878. 

581. Improvements in the Treatment of Sewace and Fivrration of 
Water, and in apparatus therefor, Robert Punshon, St. Michael’s-place, 
Brighton, Sussex. 

582. Improvements in Dritiinc Apparatus used in the construction 
of steam boilers, tanks, cylinders, and similar vessels, part of which 
apparatus is applicable to other purposes, William Silver Hall, Abbey 
House, Nuneaton.—l2th February, 1878. 

648. Improvements in Opsect GLasses for astronomical telescopes and 
other optical instruments, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Ernst Gundlach and John Jacob 
Bausch, Rochester, New York, U.S., and Henry Lomb, Brooklyn, New 
York, U.S.—15th February, 1878. 

666. Improvements in OrGays, Edwin Henry Sugg, Twickenham, 
Middlesex. 

668. Improvements in Drrect-acTiInc STEAM and HypDRAvULic Presses, 
Alexander Melville Clark, Chancery-lane, Londeon.—A communication 
from John Fisher Taylor, Glenville, Fairfield, Connecticut, U.S, 

670. New or improved arrangement for Pons and Exnausters, Henry 
Edward Skinner, Nag’s Head Inn, Boro: Surrey. 

674. Improved means and appliances 2’ wm. sda to Fives or CHIMNEYs 
generally, whereby fires, return of smoke, and back draught are pre- 
vented, as Well as the entry of rain into the gra‘e, James Robert Dry, 
Oriental-street, East India- road, London, and Sebastian Anderson, 
Selhurst, Surrey.—18th February, 1878. 

676. Improvements in the manufacture of Meta Frames for SKYLIGHTS 
or Roor Wrxypows, Walter Alfred Barlow, St. Paul’s-churchyard, 
London.—A communication from Jacob Hilgers, Rheinbrohl, Rhein- 
preussen, Germany. 

678. Improvements in Roormc and in Tices therefor, Walter Alfred 
Barlow, St. Paul’s-churchyard, London.—A communication from Jacob 
Hilgers, Rheinbrohl, Rheinpreussen, Germany. 

680. A new or improved combined apparatus for Mixinc, Sirrine, and 
Compresstxc Tea and other substances, William Parnall, Bristol. 

684. Improvements in Looms for weaving heavy cloth "goods, Arthur 
Sowden, Thornton-road, Bradford, Yorkshire. 

686. Improvements in Fasrentnes for Soviraires, sleeve links, and 
other like articles, Elij: ah Atkins, 

688. Improvements in Lamps, John Thomas Cooper Thomas, Minories, 
London. 

690. Improvements in Provecrites for smooth-bore firearms and 
erdnance, James Moss, New Cross, Surrey.—19th February, 1878. 

692. Improvements in BolLeRs and WHEELS for Locomotives and other 
vehicles, parts of which improvements are applicable to other purposes, 

Francis William Webb, Crewe, Cheshire. 

393. Improvements in BRAKE Apparatus for Rarway V EHICLEs, and in 
signalling on railway trains from passengers to guards or drivers, or 
betwe_n guard and driver, Francis William Webb, Crewe, Cheshire. 

696. Improvements in Fire-Bars, Christopher James, Alexandra-road 
Clifton, near Bristol. 

698. lmprovements in Stream Excavators, William Eddington, Chelms- 
ord, Essex. 

700. Improvements in ReceNeRATIVE Gas Furnaces or Kits and Gas- 
PRODUCERS, Charles William Siemens, Queen Anne’s-gate, Westminster. 

704. Improvements in the construction of Trtters for Casks or other 
vessels, Hermann Schwarz, Manchester. 

706. lmprovements in Caps for VENTILATOR and Cummyey SHarrs, Henry 

Willington, South Kensington, London. 

708. Improvements in Mecuanicat SToKeERs, in attaching them to boilers 
and furnaces, and in boiler fireplaces, Henry Clifton Carver, Llanidloes, 
Montgomeryshire. 

712. Improvements in UmBRELLAs and Parasois, Jules Mintre, Bordeaux, 
France. 

714. An improved process for DecoLorisinc and otherwise Imrrovinc 
certain Sotip and Liguip Marrers, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Eugene Adolphe Guion, 
Paris.—20th February, 1878. 

717. An improved Erecrric Lamp, Richard Allen Kipling, Boulevard de 
Strasbourg, Paris. 

719. Improvements in and appertaining to GaLvanic CELLs or BATTERIES, 
William Sparkes Wilson, Sunderland. 

721. A new or iraproved machine for Fitiinc Guass and other Borries 
with EFrERv ESCING, AERATED, or other Liqurps, and for closing or 
corking the same when filled, William Bull, Lancaster-place, Strand, 
London. 

725. Improvements in Marcues, Eugene Hay Cameron, Royal Arsenal, 
Woolwich. 

727. An improved apparatus for AcruaTING RoLLERs or SHarts carryit 
rotary instruments for operating upon objects or materials applie 
either against them or between them, William Tighe Hamilton, M.A., 
Rathmines, Dublin. 

729. Improvements in the method, and in apparatus used in the Purtri- 
CATION of Gas, parts of which apparatus are also applicable to the car- 
buretting or measuring of gas or atmospheric air, William Purves 
Wilson, New Cross, Kent.—21s t February, 1878. 

731. Improvements in Breecu-Loapinc Fire-arms, Edward Barnes, 
Bermondsey-street, London. 

735. Improvements in apparatus for Measvurinc, ConTRoLiinc, and 
R&GISTERING QUANTITIES of LiquIp drawn from casks and other recep- 
tacles, Henry Simon, Manchester.—A ication from Lambert 
Herlitschka and Messrs. Goetjes and Schulze, Bautzen, Saxony, Ger- 
many. 

739. Improvements in apparatus for Catcuine Drops of Liquip from 
the Spovts of Taps, VaLves, and other objects, Richard Powell, Regent's 
Park, London. 

743. Improved means for Suippinc the Ruppers of Vessexs while at sea, 
Leonard Le Guénédal, Paris. 

745. A new or improved means of PROPELLING CARRIAGES or VEHICLES 
upon Rat or Tramways or Common Roaps, Nathaniel Lionel Nathan, 
Coleman-street, London. 

747. Improvements in and relating to Torpepo Boats and apparatus for 
guiding, controlling, and firing the same, William Robert Lake, South- 
ampton-buildings, London.—A communication from John Louis Lay, 

‘aris.—22nd February, 1878. 

753. Certain improvements im Looms for Weavine, John Pilling and 
Samson Booth, Rochdale, Lancashire, 

755. Improvements in apparatus for GoveRNING or CONTROLLING the 
Fiow or Pressure of ELLuMinagvine Gas and other Fivrps and i 
part relating to the testing of gas, David Bruce Peebles, Bonnington, 
a idlothian. 

759. An improvement in the manufacture of TeLycraru Casues, Francis 
A do, Cornhill, London. 

761. Improvements in BREECH-LOADING SMALL-ARMs, William Middle- 
. Scott, Birmingham, and Thomas Baker, Aston, near Birming- 

















3. Improvements in the facture Ee NaILs and appa- 
ane oo William Horsfall, roy ae Yorkshire.—23rd Feb- 
ruary. 8. 

765. Improvements in Exvrema Sykginces, Morris Mattson, New York. 

767. An improved method of Covertnc TeLecrarpn Wires, wires for 
electrodes, electro-magnets, galvanoscopes, and others, and also webs 
of fibrous materious and metals, Henry Conradi, Lower James-street, 
Golden-square, London.—A communication from Robert Wiebe, Wol- 
gast, Prussia. 








V7. ts in the facture of SuLPHATE of ALUMINA, Edwin 
Bowley Alexander, Southampton- buildings, London.—A communica- 
tion from Francis Laur, P 
773. Improvements in PumPpinc APPARATUS, 
Holywell, Flintshire. 

775. tides, in Sewinc Macuiyes, Philipp Adam Kautz, Ham- 





Henry Burrow Vercoe, 


burgh, G 
eo A aa yp appliance for ager pe vee WALKING and MARCHING, 
jally suita! for the use of pedestrian tourists and infantry 
porno Charles Octavius t, Vienna.—A communication from His 
Serene Highness Rudolf, Prince of Liechtenstein, Neulenbach, near 
Vienna. 

779. Improvements in wrappers or envelopes for SEED CRUSHING and OIL 
Cake Makino, Cyrus Eskrett and William Henry Searle, Kingston- 
upon-Hull. 

yr -<aaitaimeamaal in Borris Srorrers, James Mansley, Halifax, York- 
shire. 

783. Improvements in Scarro.pinc, Peter Jensen, Chancery-lane, Lon- 
don.—A communication from Carlo Frattini, Parma, Italy. 

785. Improved means of AuGMENTING thé VoLume of Sounp of Prano- 
FoRTEs and Harmonious, Stephen Frank Wasley, South Kensington, 
London. 

787. Improved means of InNpicaTinc the Depru of Liguips or Semi- 
Liguips in Reservoirs or other receptacles, mines, and other places, 
ships’ holds, seas, and rivers, Alexander Melville Clark, Chane cery- -lane, 
London.—A communication from Jules Decoudun, Paris. —25th Feb- 
ruary, 1878. 

789. Improvements in machinery for the manufacture of Boots and 
Suoes, John Cecil Linley, King’s Cross, London. 

791. — the Vanes or Bearps from QuiILts by mechanical means, 
wi id Applying the feathers or down thus obtained to woven fabrics, 

Sdward Gedge, Wellington-street, Strand, London.—A com- 
Meare Be from Francois Clement Bourguignon, Donchery, Ardennes, 
France. 
793. Improvements in Suears for Pruninc or Lorpinc TREES or 
Epces, and for other similar purposes, Samuel Wilks, Sheffield, 
Yorkshire. 

795. Improvements in ORNAMENTING GLass, Will James, Camden Town, 

London.—26th February, 1878 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

821. Improvements in machinery for may roe rogad Screws, William 
Robert Lake, Southampton-buildings, London. — A communication 
from Charles Dake Rogers, Providence, Rhode Island, U.S.—28th Feb- 
ruary, 1878. 

860. Improvements in VeLociprpes, especially applicable to that descrip- 
tion of velocipedes known as bic ycles, George Dennistoun Scott, Derby- 
shire, and George Henry Phillott, Cheltenham, Gloucestershire.—2nd 
March, 1878. 

73. Improvements im Fryers, Thomas Unsworth, Manchester.—4th 
March, 1878. 

890. Improvements in Sroprers and STorpreR-FasTENINGs for BoTTLes 
and other similar vessels, William Henry Hicks, Brooklyn, New York. 
—ith March, 1878. 








Patents on which the Stamp Duty of £50 has been Paid. 

879. PorTABLe CHAFF-CUTTING MACHINERY, Robert Maynard, Whittles- 
ford.—10th March, 1875. 

803. Miners’ Sarety Lamps, George Robson, Whitwood Colliery, Nor- 
on te and Alfred Ellis, W. akefeld. —4th March, 1875. 

Paper, &c., John Scoffern, Canal Bank Works, Willesden Junction, 

gg Fm and George Tidcombe, jun., Watford.- 5th March, 1875. 

$30. Steam-rRap, William Hilton and Francis Rowland Clarke, Heaton 
Norris.—tth March, 1875. 

842. Mera Dies, William Robert Lake, Southampton-buildings, London. 
6th March, 1875. 

362. VaLves, William Mann, Blackfriars-road, London, and 
Owens, Whitefriars-street, London.—9th March, 1875. 

912. Grivpinc, &c., Macuinery, John Henry Johnson, Lincoln’s-inn- 
fields, London.—11th March, 1875. 

853. Roormc, &c., Tres, John Parson Smith and Henry Goodfellow, 
Madeley.—sth March, 1876. 

867. PropeLiine, &c., Macuinery, Augustus Collingridge, Buckingham- 
street, Strand, London.-—9th March, 187 

876. Drawtyc and Sprxyinc Hemp, &c., Alfred Vincent Newton, Chancery- 
lane, London.—9th March, 1875. 

881. Wrspinc YARN or THREAD, Walter Halton, Joseph Halton, and 
Thomas Crook, Prestwich. —10th March, 1875. 

885. Furnaces, &c., Peter Kirk, Work: m.—l0th March, 1875. 

909. CapsTANs and WINDLASSEs, William oratio Harfield, Mansion House- 
buildings, London.—11th March, 1875. 

910. Hotstrsc and Lowerrsc Macuines, William Horatio Harfield, 
Mansion House-buildings, London. —lith March, 1875 

911. Capstans, &c., William Horatio Harfield, Mansion House-buildings, 
London.—lith March, 1875. 

982. Steam Borters, John Dickinson and Charles Mace, Sunderland.— 
12th March, 1875. 

1117. Tawrnc and Dressixc Skins, William Edward Gedge, Wellington- 
street, Strand, London.—27th March, 1875. 

896. Sarp’s Bunk or Bertnu, &c., James Wren Watts, Old-strect, London. 
—10th March, 1875. 

898. Guass Furnaces, Robert Paul and William Sanderson, Glasgow, 
N.B.—11th March, 1875. 

959, Puastic Compounps, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—1l5th March, 1875. 

1012. Steam Encinxes, George Basil Dixwell, Massachusetts, U.S.—19th 
March, 1875. 

1046. Umprewwas, &c., Emile Charageat, Boulevard St. Denis, Paris.— 
22nd March, 1875. 

1152. Mepicivat Discs, William Robert Barker, New 
London.—380th March, 1875. 

861. Roapways, &c., William Prosser, St. Luke’s, Chelsea, London.—9th 
March, 1875 

869. DRYING Wmree Ap, &c., William Bramham, Bow, London.—9th 
March, 1875 

880. RIFLES, W illiam Walter Morton, Charlotte-street, Caledonian-road, 
London. —10th March, 1875. 

900. Bortnc Macutnes, William Ellis, Northcote-road, Wandsworth.— 
11th March, 1875. 

908. Scovrinc and CLEANING Wueat, &c., James Higginbottom and 
Edward Hutchinson, Liverpool.—11th March, 1875. 

983. SPEAKING Tubes, Alexander Reith, Aberdeen, N.B.—l7¢h March, 


Samuel 


= 


Bond-street, 


1875. 
1058. Cenrre VALY es, William Thomas Walker, Highgate.—23rd March, 
1 


875. 





Patents on which the Stamp Duty of £100 has been Paid. 


589. Looms, John Carter Ramsden, Halifax.—tth March, 1871. 
737. Sernninc, &c, Macuinery, John Billington Booth, Preston.—18th 
March, 1871. 
21. Garter, William Robert Lake, Southampton-buildings, London.— 
27th Marek, 1871. 
16. Stamprnc Ores, &c., James Willoughby, William Willoughby, zoe 
Willoughby, and Samuel Se hby, Plymouth.—4th Janvavy, 1871 
. TREATING Beer, &c., A er William Gillman, Wimbledon Park- 
we A Wandsworth, and Samuel Spencer, Dover- road, Southwark.—7th 
March, 1871. 
751. Looms, George Hodgson, Bradford, 
20th March, 1871. 
629. Feepine Woot, &c., to Cakpinc or other Macuines, Houry James 
Hogg King, Glasgow, N.B.—9th March, 1871. 
630. Packsnc Mare RIAL, James Alfred Turner, Manchester.—9th March, 
1871. 
620. Sewinc Macuines, James Starley, Coventry.—8th March, 1871. 


apd James Broadley, Heaton. 


Notices of Intention to Proceed with Patents. 
3974. AERO-NAVIGATION, Philip Brannon, Victoria Park, London.—27th 
October, 1877. 
bis" “igo Fronts of WarreHouses, &c., Joseph Ferdinand Bernard, 


4000. Pianorortes, John Harrington, Ryde.—A communication from C. 
E. Rogers.—29th October, 1877. 

4016. Sarery VALves, Alexander Orme, Caledonian-road, London. 

4028. Pumps, Edward Thomas Hughes, Chancery-lane, London.—A com- 
munication from Heinrich Berg.—30th October, 1877. 

4037. Continvovs RaiLway Brakes, Zéphire Blareau-Lafontaine, Peter- 
street, St. James, London. 

4040. Pickixc and Berrinc Woo, &c., William Phillips Thompson, 
Liverpool.—A communication from Charles G. Sargent and Frederick 
G. Sargent. 

4041. Destroyixnc Pernicious Wrrps, &c., William Spence, Quality- 
—, Chancery-lane, London.—A communication from Hermann 

enze. 

4046. Lacep Fur-skrns, Friedrich Erler, Leipzig, Saxon 

4050. ConcreTe Buitpinc, Edward Thomas Wakefield 
Hill.—31st October, 1877. 

4055. Lapirs’ Skirts, John James Mason, Manchester. 

~~ Harvestinc Macuines, Edward Primerose Howard Vaughan, F.C.8., 

-lane, London.—A communication from Orville Covley wand 
Myre - Oliver, and Steven E. Sherweod. 


y- 
, Harrow-on-the- 








4062. ANmat and VeceraBLe Foop, Campbell Morfit, Southampton. 
buildings, London, 

4064. Icz, John Gamgee, Chelsea, London. 

4065. REFRIGER ATING, &c., John Gamgee, Chelsea, London.—1st Novenber, 
1877 

4075. SALTING Meat, Joseph Glover, Walworth, Surrey. 

4085. Minera, Gum, John Thomas Way, Kensington, London.—2nd 
November, 1877. 

4087. Carrgiace Door Locks, William Wilkes, Bloxwich, 

4088. CoAL-sCUTTLEs, Peter William Barlow, Ealing 

4093. TusvLAR Bepstraps, William Nicholls Bryett, Caledonian-road, 
Londen. 

4095. Jacquarps, Orlando Ball and Paul Dracup, Bradford. 

4096. COMMUNICATING RorarRy Morton to Swarts, &c., George Sonnenthal, 
Lambeth-hill, London.—A communication from August Schwartz.—3rd 
November, 1877. 

4099. FLour MILLS, Carl Pieper, Berlin, 
Nagel and Reinhol Kaomp. 

4100. Rotter MiLts, Carl Pieper, Berlin.—A communication from August 
Nagel and Reinhold Kaemp. 

4101. Dyerne, &c., Georges Chalamel, Puteaux, Seine. 

4102. Cai_pren’s Cuairs, John Williams Benn, City-road, London, 

4107. Ramtway SiGNa.s, George Schotield, Elland. 

4110. Spinntnc Macuinery, James Press and William Young, Dun- 
murry, Antrim. 

4116. Discnarcinc ReouLatrep Quantities of Liquip from Borr.es, &c., 
Gerard Wenzeslaus von Nawrocki, Berlin.—A communication from Dr. 
Johann Andreas Gerhard Miiller. 

4117. Packinc CanpLes, Charles Thomas, Bristol.—5th November, 1877. 

4125, Carp-cases, Perey Frederick Tarbutt, Broad Sanctuary, West- 
minster. 

4126. Burroys and Stups, Henry Edward Newton, Chancery-lane, Lon- 
don.—A communication from Henri Burtey.-—-tith November, 1877. 

4146. Drittinc Hoes in Meras, Charles Stuart, Queen Victoria-street, 
London. 

4155. Currinc Coat, Andrew Knowles, Manchester, and David Greig, 


A communication from August 


ae . 

4156. Vatves for Gas Pipes, &c., Alfred Henry Hart and James John 
Potter, Birmingham. 

4157. Warerinc Grinpstongs, John Craig and Frederick Leonardt, Bir- 
mingham. 

4160. antics Macuines, Luke Turner, Leicester. 

4162. SMoornine Irons, William Robert Lake, Southampton-buildings, 

London.—A communication from Albert Lohmann. 

4163. Deckep Vesse.s, &c., Henry Foxton Craggs, Middlesbrough.—7¢/ 
November, 1877. 

4178. Locomotives, Henry Perey Holt, Leeds. 

4180. RoLLER SKATES, William Robert Lake, Southampton-buildings, 
London.—A communication from Robert Hutton.—s¢th November, 1877. 
4202. VaLves, Frederick William Shorey, ew" London.—vih November, 
1877 
4207. Measu RING Arr, &c., Henry Hall, Rainhill. 

2 ys BREECH-LOADING FIRE-ARMs, W illiam Samuel Woodward, Birming- 
ham. 

4218. Lockine CarRRIAGE Doors, &c., Joseph William Hoddinot Bugler 
Chubb, Hayward’s Heath, Sussex.—10th November, 1877. 

4221. Dress Trimmines, Conrad Bach, Lawrence-lane, 
Novewber, 1877. 

4239. Composine, &e., Typr, 
communication from Monsieur Isidore 
1877. 

4283. Steam Evxcrves, Alexander Melville Clark, Chancery-lane, London. 

A communics ition from Le Baron Raymond Seillitre and Louis Maric 
Théophile Riot.—15th November, 1877. 

4330. ScREW-BOLT Nu ts, George Greenwood and William Horsfall, Leeds. 
—19th November, 1877. 

4349. AUTOMATIC SIGNALLING, Arthur Wrigley, Quality-court, Chancery- 
lane, London.—20th November, 1877. 

4574. Musica, InstrumMeENts, Elias Parkman Needham, New York, U.S. 
—3rd December, 1877. 

4633. Grinpinc Gratin, &c., 
1877. 

4680. MASHING, Edmund Richard Southby, Holborn Viaduct, London. 
10th December, 1877. 

4737. Discuanctnc CoaLs from Sutrs’ Houps, Percy John Wates, Green- 
wich.—13th December, 1877. 

4758. ORNAMENTING FeLtep Fasrics, William Henry Lea, Lower Tulse- 
hill, Surrey.—l4th December, 1877 

4786. PeawerLainine Taowsss, Joseph Lee, Hampstead Heath, London. 
—lTth December, 1877. 

4857. Rerriceratinc Liqurps, William Young and 
Clippens.—2lst December, 1877. 

4895. Rait SLeerers. James Clark Bunten, Glasgow, and James Livsey, 
Westminster.---26th December, 187 

4910. Curtinc Stong, Michael Rows und McHaffic, Eastwood. 
ber, 1877. 

38. SHor Burnisner, Herbert John Haddan, Strand, Westminster.—A 
communication from Benjamin Franklin Larrabee.—3rd January, 1875. 

1388. Merraciic Cans, &c., Glenny Scott Anderson, london.—A com 
munication from Thomas Turnbull.—l1th January, 1878. 

188. Drawtnc orF Liquips, Robert Meldrum, Edinburgh.— 
1878. 

254. Rarbway CARRIAGE Lamps, John Pitt Kennedy, Lupus-street, Lon- 
don, John Latham, Folkestone, and John Andrews Dryden, Elsley- 
road, Surrey.—19th January, 1878. 

281. TURNING. over Cur Grass, &c., William Alexander Wooler, Darling- 
ton.—22nd January, 1878. 

206. Reversinc CALENDERS, Mitchell Graham, Dunbar. 

312. Supmarine TELEGRAPH CaBLes, Henry Clifford, Broad-street, Lon- 
a: —23rd January, 1878 

Preservine Eas, Rudolph Gerstl, Clifton-villas, Camden-square, 
ug mo 30th January, 1878 
410. Workrsc Woop, Edwin Jackson, 





London.—12t 


William amy Thompson, Liverpool.-—A 
Jelcambre. — 13th November, 





Edward Davies, Liverpool.—éth December, 


Alexander Neilson, 


-27th Decem- 


15th January 


Bradford, and John Jackson, 

414. Grats Evevators, William Henry Power, Threadneedle-strect, 
London.-A communication from William Stoll. . 

416. Bicycies, John Harrington, Ryde.—3lst January, 1878. 

431. Bricks, &c., Thomas Evans, Abergwili.—lst February, 1878. 

445. ADJUSTABLE SPanNERS, &c., William Robert Leeson, Bridgwater.— 
2ad February, 1878. 

454. Sewine Macuines, Alfred Vincent Newton, Chancery-lane, Londen. 
—A communication from Edward White. — 4th February, 1878. 

470. Screw Srock, Percival Everitt, Great Rgburgh.--ith February, 1878. 

489. Sreves, William Robert Lake, Southampton-buildings, London.—A 
communication from George Washington Ketchum.—6th February, 
1878. 

50]. Screw Prore.ier, John Thomson Stocks, Kirkcaldy, N.B. 

505. CLEANING Patst, &c., Henry Parker Hayhoe, Stowmarket,—7th 
February, 1878. 

530. EFFERVESCENT BeveraGes, Arthur Harrison, Penge. 
1878 

500. THRASHING MAC HtneEs, Richard Norfolk, Beverley, 
Watson, Leven.—12th February, 1878. 

603. Ossect GLAsses for Microscores, Alfred Vincent Newton, Chancery- 
lane, London.—A communication from Ernst Gundlach, John Jacob 

Bausch, aud Henry Lomb,—13th February, 1878. 

)13. VaLves, Henry John Pearson, Beeston.—l4th February. 1878. 

639. SprnpLes and Fryers, Frederick Alexander Fitton, Manchester.— 
16th February, 1878. 

656. SIGNALLING by means of Lamps, A 
street, London.—16th February, 1878. 

670. Pumps and Exuavusters, Henry Edward Skinner, Nag’s Head Inn, 
Borough, Surrey. 

674. Fives or Cuimyeys, James Robert Dry, Oriental-street, East India- 
road, London, and Sebastian Anderson, Selhurst.— 18th February, 1878. 
688. Lamps, John Thomas Cooper Thomas, Minories, London.—19t/ 

February 1878. 

692. Borers and Wuexrts for Locomotive and other Veuicies, Francis 
William Webb, Crewe. 

693. BRAKE Apparatus for RatLway Veunicies, &c., Francis William 
Webb, Crewe. 

712. Umpre.ias, &c., Jules Minitre, 
1878 

731. Bre: ECH-LOADING Frre-arMs, Edward Barnes, 
ee —22nd February, 1878. 

758. Looms, John Pilling and Samson Booth, Rochdale.—23rd February, 
1878. 

772. Tomer Giasses and Mirrors, William Bendall and William Cutler, 
Birmingham.—25th February, 1878. 

821. Screws, William Robert Lake, Southampton-buildings, London.— 
A communication from Charles Dake Rogers.—28th February, 1878. 


8th February, 


and William 





Ibert Marcius Silber, Whitecross- 





Bordeaux, Franee.—20th February, 


Bermondsey-strect, 


All persons having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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25638. Ixvecrors ror Bowers, J. Hall.—Dated 4th July, 1877.—(Not pro- 
ceeded with.) 2d. 

The injector is composed of a cased body with a nozzle immediately in 
front of an orifice, leading to an air chamber which is fitted with an 
automatic valve. The injector is placed overhead in the fluid, 

2592. Burrons, M. MacMillan.-Dated 5th July, 1877. 6d. 

This relates to an improvement on patent No. 4071, dated 27th Novem- 
ber, 1874, and consists of forming a depression in the top part of the 
button, which is formed with a neck at the bottom having a hole in the 
centre, through which the shank (after being pushed through the 
material to which the button is to be fastened) is introduced. The under 
side of the shank, which is on the other side of the material, is then 
struck, and coming in contact with the depression in the top, the edges 
are turned, and thus prevents it leaving the neck. 

2617. Axverress, J. H. Singleton.—Dated 7th July, 1877.—{Not proceeded 
with.) 2d. 

Cones are formed on the arm to fit into the box, and a cone-shaped nut 
working on a thread on the arm enters the opposite side of the box. 
2'703. Pin Fasteners AND SPRINGS FOR ARTIFICIAL GUMS AND PALATES, 

A. C. Hemple.—Dated 13th July, 77. 6d. 

The back pins are formed with a screw thread and work into a threaded 
nut placed in the material of which the gum is formed, or in a screw 
thread formed in the gum itself. A tubular socket piece is attached to 
each end of the springs, and are formed so as to fit with a slight pinch 
upon the swivel joints, which form the attachment of the springs to the 
gums, 
2°705 Prerarine Corron, &., J. Thompson, W. Barker, and H. Morton. 

—Dated 13th July, 1877. 6d. 

The first part of this invention relates to improvements on patent No. 
2409, dated 3lst October, 1876, and consists of raising, partially turning, 
and lowering the top flats of self-stripping carding engines, by substi- 
tuting cams working against a projection on the radial arm, instead of 
pentose and racks. A guide bowl is fitted to the projection, and it may 
¢ adjusted as the cams wear. The segmental mangle racks used in self- 
stripping carding machines are made true by a tool, in which the head- 
stock is formed with a socket, the cutter being attached toa spindle 
fitting excentrically in this socket. The face plate is made to vibrate, 
and when the mangle rack has traversed to near the end, the socket is 
turned about half round, and thus causes the cutter to act on the rounded 
ends of the grooves in the mangle rack. Spiral springs are employed for 
weighting the top rollers of drawing rollers. 

2719. Ramway Brakes, J. F. Dann.—Dated 16th July, 1877. 6d. 

A hand lever works in a slide on the engine, and is held in position by 
aspring, A rod is attached at one end to the lever, and at the other end 
to a cranked lever, which holds the brake off the wheels by means of a 
ratchet. The brake is lifted out of contact by an excentric arrangement, 
and the brake blocks are suspended by chains from pulleys attached to 
the side of the carriage or engine. 

2742. Macuivery rok Drawino AND Spinninc Hemp, Fiax, &¢., A. V. 
Newton.—Dated 17th July, \877.—(A communication.) 8d. 

Above the flyer or flyers of the machine is arranged an endless chain or 
chains of gill pins, from whieh the slivers are drawn to the flyer or flyers. 
The endless chains of gill pins are bent or turned downwards at their 
delivery end to conduct the slivers to the spinning device arranged below 
the said chain. A reel is arranged at the bend or turning part of the 
chain, constructed with toothed heads for driving the chain, and longi- 
tudinal rollers or bars connecting the said heads serve to support the 
slivers, which pass in a bent line or course over it. A stationary con- 
ductor, which also acts as a condenser, is combined with a yielding throat 
piece and controlling plug arranged below the conductor, for regulating 
the size of the yarn. 

2755. Isxsecrors ror Steam Boiters, W. Hart.—Dated 19th July, 1877 
-(Not proceeded with.) 4d. 

The body of the injector is cast in one piece, having in its neck an 
internal screw to receive a nozzle, through which steam is admitted, and 
the mouth at the opposite end is tapped to receive a feed pipe ; leading to 
the feed pipe are suction holes for the supply of water to a receiving and 
guiding cone bored out of the solid body, the overflow passes through an 
opening below the cone. 

2759. Urinisation or Metautirerous Supstances, &c., J. Holloway. - 
Dated 19th July, 1877.—( Not proceeded with.) 2d. 

This relates to the utilisation of scoris, residues, ores, and metalliferous 
substances generally, which substances are smelted in blast furnaces with 
suitable fluxes. 
a1 nea or Gun Corton, &. C. Prentice. —Dated 20th July, 1877.— 

oid.) 2d. 

The gun cotton is soaked in a solution of beeswax in benzoline, after 
— it is dried, which renders it water-proof, and retards its explosive 
action. 

2770. Soutraires, Stups, &¢., 4. MacMillan.—Dated 20th July, 1877. 6d. 

The solitaire consists of two parts, the top part or front dise containing 
« horizontal spring catch arrangement, and the bottom part or back disc 
varrying the stem, which is formed with « ve near its upper end, 
into which takes the catch on the top part of the solitaire. 

#702. Drepcinc Bucket or Spoon, W. Swales.—Dated 21st July, 1877. 





td. 

The bucket consists of two iron or steel plates forming together half a 
globe, each swivelling on a long frame. Two levers attach the bucket to 
\n iron bow by swivel eyes which act as a fulcrum, and chains attached 
to these levers operate on a portion of the bucket, and cause them to close 
over a quantity of the material tu be excavated. 
al. Fae Aye or Foop, &c., P. P. BE. M. Koch.—Dated 23rd July, 

877. 6d. 

The articles of food are first poped in a solution of bisulphide of soda, 
of potash, or of lime, employed either alone or associated with the acetate 
or the borate of soda, or with salycilicacid. They are then submitted to 
the pressure of gas in a close vessel. After this operation, the substances 
are enclosed in vessels or receivers of glass, earthenware, tin-plate, or 
other material in which a vacuum is formed; the atmospheric air is 
replaced by deoxygened air or a substance such as fat, tallow, or mar- 
garine is interposed. 

2820. Steam HAMMER AND HEATING FIRE CONNECTED THEREWITH, J. C. 
Wilson.—Dated 24th July, 877. 8d. 

This relates to hammers for veeing up wrought iron wheels. The ham- 
mer consists of a cast iron anvil with a large base resting on the usual 
timber beams. In the top of this anvil a smaller anvil or “nose” is 
inserted, over which the rim of the wheel to be welded is placed. On the 
top of the cast iron anvil a “swan neck ” is bolted, carrying the cylinder, 
valves, piston, piston rod, and head of the steam hammer, the head work- 
ing in a guide and performing the welding operation of the V piece to the 
rim of the wheel. A second valve is provided and worked by the foot, 
for saving the waste of steam. The sling in which the wheel is being 
veed up is held and swung from the heating fire to the hammer by a 
spring, so as to be elastic. The heating fire is made with a framing and 
iron bed, which is adjustable to be raised or lowed as required, by means 
of screws, racks, hydraulic machinery, or other suitable appliances. 
2827. Jacquarps, &c., M. Robinson.—Dated 25th July, 1877.—{Not pro- 

cceded with.) 2d. 

A bar of suitable shape lies in bearings attached to the frame, which is 
capable of being traversed to the right or left by a Jacquard, or bya 
wheel operated in the usual way; the bar is provided with a number of 
brackets capable of adjustment upon it, each bracket carrying or forming 
part of one or more instruments. Each instrument, as the carriage is 
going out of the front or back, presses upon one or more bobbin threads, 
james | causing a slackness of such threads so that they can be drawn to 
the right or left the required distance, and be twisted in with the warp 
or spool threads to produce a fast smooth edge the whole depth of the 
scollop or vandike. 

— &., F. Bianchi and R, M. Fabris.—Dated 25th July, 

This consists in forming the shank of the nail or other like article of 
rolled metal or wire or rods of triangular cross section; and also in form- 
ing notches, ribs, or depressions in one of more of the sides of the nail or 
other article, 

Oe aytiorons or Gun Corton, &e¢., S. Davey.—Dated 25th July, 
77. . 

This consists in oxidising gun cotton by a co age grcae d bath or solu- 
tion of suitable salts, more especially by a solution of chromates, ui- 

hromates, or bichromates with or without the addition of gum or hydro: 





carbon, or of alkaline carbonate, or of separate bath to fix the cl t 





This chromated or super-oxygenated pepoxyline can be applied in the 
state of threads, yarn, bands, or cords, in the manufacture of safety fuse 
asa substitute for the ordinary powder centre of such fuse. A water- 
proof coating can be pisces round the super-oxygenated or chromated 
pyroxyline centre, either of gutta-percha, india-rubber, or collodion, or it 
may be surrounded by an envelope, rendered waterproof by the applica- 
tion of paraffine, beeswax, pitch, or other impervious material. 


2833. Puncuinea Bears, 2, Baird.—Dated 2th July, 1877.—(Not pro- 
ceeded with.) 2d. 

This relates to improvements upon the patent No. 3297, dated 17th 
December, 1870. The punch holder is on by the head of a lever, 
having at its outer end a swivelling nut, through which there is tapped 
one part of a screw spindle, which is formed with right and left-hand 
threads. A small pin fixed in the head of the lever, and working freely 
in slots in the cheeks of the body, serves to guide the lever, and keep it 
from being displaced. 

2835. Apparatus FoR PuRiryinG Mippiinos, &c., A. Crabtree and L. 
Firth.—Dated 25th July, 77. 6d. 

This consists chiefly of a series of sloping boards placed one above the 
other, and sloping alternately in opposite directions. An exhaust fan 
is provided upon one side of the series of sloping boards, and on the other 
side isa partition having slits or openings opposite each space between 
the boards. Arrangements are made for opening or closiag more or less 
the spaces between the board, and the narrow slit or openings in the 
partitions, so as to regulate the current of air. 

2836. Manuracture or [Ron AND STEEL, R. Howson.—Dated 25th July, 
1877. 4d. 

This consists in the amalgamation of dry unmelted oxides with melted 
metal in the revolving furnace, accompanied with an intermittent flame. 
28377. Fasrentnes ror Burrons, Souirarres, &c., G. H. Bricknell.— 

Dated 25th July, WT7. 4d. : 

This consists in making the fastenings comprising the catch, spring, 
and pushers in one entire piece. 

. TREATING SACCHARINE Matter, &c., J. H. Johknson.—Dated 25th 
July, 1877.—(A communication.) 6d. 

This consists in the combination with a centrifugal machine of a 
perforated or reticulated vessel or chamber adapted for the reception of 
clarifying liquid, and arranged in such a manner that under the action 
of centrifugal force, the liquid shall be ejected through the perforated or 
reticulated sides of the vessel, and dispersed in a spray over the inner 
surface of the mass of drained sugar contained in the drum of the 
machine, so as to form an annular film of liquid, which, by the continued 
centrifugal action of the machine, is caused to permeate the mass of 
sugar and expel the impurities therefrom. 

2840. Treatine Iron Ones, J. H. Johnson.—Dated 2th July, 1877.—(A 
communication.)—( Not proceeded with.) 2d. 

This consists in the manufacture of an artificial iron ore by the employ- 
ment of a heating or calcination process, by means of which pulverulent 
or granular ores, and in particular residues of wasted iron pyrites, may be 
agglomerated without the addition of any foreign substances, when the 
said ores or compounds resulting from the roasting of iron pyrites con- 
tain a certain proportion of silex, alumina, or other mineral substance, 
well adapted to facilitate their agglomeration. The ores are first moulded 
or pressed into blocks which are calcined in a furnace at a high tempera- 
ture. 

2841. Apparatus ror Pickixc Hops, W. &. Newton.—Dated 25th July, 
1877.—(A communication.) 6d. 

This consists in combining, clamping, and drawing rollers with 
strippers in a suitable framing. The clamping and drawing rollers serve 
to clamp the hop-bine and pull it through the strippers, which may con- 
sist of rotating rollers or horizontal bars or plates. 

2843. Water Meters, W. R. Lake.—Dated 25th July, 1877.—(A communi- 
cation.) 6d. 

The oa passing through a case, rotates a wheel, which by suitable 
gearing communicates its rotation to a series of dial plates, each of which 
rotates beneath a fixed finger, so that instead of the usual arrangement 
of movable index fingers rotating on fixed dial plates, the index fingers 
are fixed while the dial plates rotate. 

2844. Treatine Sewace, C. J. Wollaston.—Dated 25th July, 1877.—(Not 
proceeded with.) 2d. 

This consists in the employment of sulphureus acid and chlorine; 
either one or the other or the two together, combined with lime or lime 
and magnesia. 

2847. SeLr-actinG Pite Driver, B. J. Doherty.—Dated 26th July, 1877. 
—(Not proceeded with.) 2d. 

This consists in fitting within the body of the ram a square eye on the 
disengaging shaft, connected by a joint to the nipper or catch, and down 
the centre of ram, fitting a tappet, into which is inserted an india-rubber 
or other spiral spring. 

2848. MANUFACTURE OF EARTHENWARE, J. Wood.—Dated 26th July, 1877. 
—(Not proceeded with.) 2d. 

This consists in employing a stationary knife blade or detacher in con- 
nection with a revolving mould for preventing the plastic material from 
adhering to the mould, the blade being formed to suit the formation of 
the mould. 

2849. Sream BoiLer anp oTHER Furnaces, A. Wilson, J. J. Palmer, and 
T. H. Palner.—Dated 26th July, 1877. 6d. 

This consists in the construction and combination of a hollow frame, 
into which the furnace door shuts, with a hollow furnace door, the inner 
face of the door being furnished with slits or perforations; the frame and 
door are so constructed and arranged that air from the external 
atmosphere may be admitted to the furnace by entering the hollow frame 
at one side, circulating through the frame before entering the door, and 
passing from the inner face of the door in a heated and divided state into 
the furnace. The opening to the hollow frame is provided with a regu- 
lating and closing valve, which is actuated by a small cataract cylinder 
and piston. On the opening of the door, the piston is raised to the top of 
the cylinder, thereby opening the valve to its full extent. When the 
door has been closed, the piston slewly descends the cylinder, and 
gradually closes the valves; the air then enters the furnace only from the 
ash-pit and between the fire-bars. 

2850. Sourraires, Stups, anp Burrons, P. Lawson.—Dated wih July, 
1877.—(Not proceeded with.) 2d. 

The stud, solitaire, or button is formed with a screw pillar or stem, to 
which the back and front are firmly fixed by soldering or otherwise. On 
the stem is a nut, which can be screwed up and down the stem between 
the front and back. 

2851. Motive Power, W. J. Stecenson. —Duted 26th July, 1877.—(Not pro- 
ceeded with.) 2d. 

A vessel is filled with air and water by means of air and force pumps ; 
this is then conducted to the cylinder to replace steam, while the con- 
tinuous supply to the reservoir is kept up by a series of pressure pumps 

oe around, receiving their motion from the main shaft of the driving 
wheels. 
2852. ARMOURED AND oTHER VesseELs, 7. R. Oswald.—Dated 26th July, 
1877.—(Complete.) 6d. 

Armour plates are made of trough-like form with flanges near enough 
to jam the shot or shell before it can strike the back of the trough, also 
to have a shearing action. The plates run across the vessel, being bent to 
the form of her section, and rivetted together. The flan may be 
external or internal, when the former timber is filled in between them 
to give a smooth surface ; on this wooden planking is fixed. 


2858. Unnarrinc anp TREATING Hines or Skins, R. W. Wallace and 
C. F. Claus.—Dated 26th July, 1877. 4d. 

This consists in treating hides or skins with solutions of sulphide of 
barium, sulphide of sodium, chloride of magnesium, and chloride of cal- 
cium. 

2854. Carpinec Enaints, &c., H. Marsden.—Dated 26th July, 1877. 8d. 

The bottom of the feed hopper is formed of an endless traversing sheet 
of spiked lags, and within the hopper is a rotating frame provided with 
fingers, prongs, or lags; the latter at each forward movement or revolu- 
tion levels or strickles the fibre passing from the hopper to the forward 
part of the endless spiked lags, which conveys the fibre to a spiked roller 
or cylinder. Longitudinal bars or vanes, ee by and rotating with 
a shaft, carry loose or surplus fibre to an endless apron, which returns it 
to the feed hopper. The fibre, after being so levelled and strickled, passes 
to a hopper or recess and rollers preparatory to being deposited upon the 
ordinary feed apron of the machine. Another contrivance consists of a 
machine somewhat after the manner of a carding engine, the workers and 
strippers being so arranged as to ae the fibre directly forward throug! 
the machine, the cylinder and rollers of which are provided with teeth, a 
medium between a “cockspur” and a “‘scribbler;” the latter, aided by a 
travelling lattice, forms the fibre into alap or roll, which is then ready 
for transferring to the scribbler. 

2855. Composirion FOR PREVENTING AND REMOVING INCRUSTATION IN 
Borters, £. Hunter.—Dated 26th July, 1877. 4d. 

For about 50 gallons of the composition, the following ingredients are 
employed :—Common soda, 91 1b.; Irish moss, 11} Ib.; catechu, 17 Ib.; 
water, 55 ons. Instead of common and Irish moss, hypo- 
sulphate of soda, about 45 Ib,, combined with ground oak bark, about 
65 lb., may be employed. These are placed in a suitable receptacle and 
boiled for about two hours, after which the liquor is drained off, and is 
ready for use. 

2856. Torrrvors, J. A. H. Mosley wad J. Driver.—Dated 26th July, 1877. 
—(Not proceeded with.) 2d. 

This relates to torpedoes which can be fired from a gun in the same 
manner as an gudiaty shell without exploding. In the end of a metal 
case is secured a conical shot; between the shot and case is a socket filled 





with detonating powder. The case when required is filled with dynamite. 
A rod or spindle passes through the shot into the detonating powder 
socket, but is prevented coming in contact with the powder by means of 
a cross-bar. When the torpedo comes in contact with a resisting body, 
the rod or spindle breaks the cross-piece and forces itself on to the 
detonating powder, causing it to explode, which in its turn causes the 
dynamite to explode. 

2857. Compasses, E. G. Brewer.—Dated 26th July, 1877.—(A communica- 

tion.) Not proceeded with.) 4d. 

This is composed of a box with two movable alidades on the com 
card or compass properly so-called, divided into 360 deg., oscillating on « 
style or pivot; a fixed index being placed in the axis of the side bars, 
serves to ascertain the direction of the route, or of any other object 
desired to be taken. On the opposite side of the box a regulating level is 

laced, which determines either by means of a plumb line or by a pendu- 
um, the angle, which forms the altitude of point with the horizon. 
2858. Fasric ror Fivrerinc Cuemicais, &c., J. 8. Campbell.—Dated 
26th July, 1877.—(A communication.) 4d. 
is ists in the ture of chemical filters, cc 
bination of filter paper with a layer of muslin or netting. 
2859. Ramway Covupiine, R. Harrison.—Dated 26th July, 1877. 6d. 

This relates to improvements on patent No. 4631, of 1876, and consists 
in connecting the coupling link to the draw hook by means of two side 
links. Pins project outwards from the sides of the connecting link, and 
are attached by rods to a lever fixed on a transverse shaft beneath the 
framing of the carriage. A hand lever is attached to this shaft, and 
serves to raise and lower the connecting link over and upon the other 
drawing hook. 

2863. Rock Dritis, A. A. Goubert and N. W. Pratt.—Dated 26th July, 
1877.—(Complete.) 8d. 

This consists of a trunked piston with tappits operating a valve which 
admits live steam to the upper smaller area of the piston during the 
whole of the working stroke, and at the end of it admits this steam to 
the lower and larger area of the piston, to effect the return stroke. If the 
piston overruns, the valve motion is prolonged sufficiently to admit live 
steam in front of it, and the live steam port is closed immediately after 
commencement of the return stroke. ne tool stock has a male screw 
thread which engages in a reciprocating nut, actuated by a wheel and 
vibrating friction clutch, so as to feed the stock longitudinally. The 
rocking cam which operates the pawl of the feed wheel has two tappits, 
so formed that the cam is suddenly rocked in one direction during the 
latter part of the downward stroke, and more gradually in the opposite 
direction during the return stroke. The amount of feed is governed 
automatically by the extent of advance at each blow. (Improvements in 
the supporting tripod are also described.) 

2864. Morive Power, 7. J. Smith.—Datel 26th July, 1877.4 communi- 
cation.) Not proceeded with.) 6d. 

Steam from water is mixed with steam from any substance having a 
higher evaporating degree of heat (such as fat or oil), and is employed in 
a rotary engine, in which a number of arms or vanes revolve within the 
cylinder, the end plates being pierced in one place for the admission, and 
in another for the exit of the mixed vapours. The vapours are also 
employed for discharging projectiles from guns, such vapours being intro- 
duced through a hole in the breech. 

2865. AppaRATUs FoR STRETCHING TrouseRs, &c., C. J. and F. 8. Guy.— 
26th July, 1877. 6d. 

The apparatus is composed of two flat boards, one of which is station- 
ary and the other movable. They are placed edge to edge, their surfaces 
being kept in the same horizontal plane by means of guide pins or other 
equivalent appliances. Under the stationary board is a support or block 
to which one end of a screw is pivotted, and such screw extends under 
and beyond the movable board and terminates in a handle, and is kept in 
position by a tapped nut or block. The garment is securely fixed on the 
boards by a clamp or lever on each board, each clamp or lever being so 
contrived as to act on the garment in a contrary direction on the boards, 
becoming separated by the revolutions of the screw. 

2866. Wearuer Inpvicator, 4. M. Clark.—Dated 26th July, 1877.—(A 
communication. )—(Not proceeded with.) 2d. 

A sheet of paper is soaked in chloride of cobalt, glycerine, and chloride 
of sodium, and in wet weather is of a pink colour, but when the air 
becomes dry, it changes to a greenish blue. 


2867. ORDNANCE, SMALL-ARMS, AND Provectives, &c., J. T. Parlour 
and A. Robinson.—Dated 27th July, 1877.—{Not proceeded with.) 4d. 

Two or more guns are placed parallel to each other at a certain distance 
apart, their shots being connected together by a chain or band of steel 
which when shot down the side of a hill would clear off any troops which 
were in the line of passage of the shots and their connecting band. The 
breeches of the guns are connected by an electric conductor so as to be 
fired simultaneously. Locomotives may be connected ina similar manner 
and driven at a great speed through the ranks of the opposing forces. 


2869. Sam Hanks, A. A. Bertreme.—Dated 27th July, 1877. 6d. 

The hank or ring is formed in two pieces, connected by a joint or hinge, 
by preference immediately behind the eye or link that takes the bolt 
rope of the sail. The hinge is formed by filling in the thimble section of 
the ends of the pieces of the hank. On one piece is formed a jaw, and on 
the other piece a projection which fits such jaw, male and female. The 
connection is made by a pin which passes through round projections out- 
side of the hank, and respectively on the jaw and fitting piece. The jaw 
and fitting piece are provided with holes, so that when in position such 
holes come in line, and the hinge can be fastened by driving a plug there 
through or by a rivet or otherwise. 

2873. Hackuinc Macuines, R. W. McDowell.—Dated 27th July, 1877. 
bd. 





d of a com- 


od. 

This relates to hackling machines in which a vertical sheet and stripper 
rods are employed, and consists in the application to such machines of a 
brush, the motion of which is capable of being reversed so as to clear 
itself. The brush, preferably a spiral one, revolves in same direction and 

uicker than the pins, but at regular intervals, or in other words, when 
the head rises it is made to reverse its motion, and to slowly turn once or 
twice in the contrary direction, thus allowing the pins of the machine to 
carry away any fibre that may stick on the brush. 
2875. Harvestinc Macuines, B. Samuelson and W. J. Mainwaring.— 
Dated 27th July, 877. 6d. 

This consists first in a contrivance by which the attendant is prevented 
from moving a shifting guide, such as described in specification No. 
8578, A.D. 1877. This result is obtained by means of a trigger or its 
equivalent, with which a roller comes into contact shortly before it 
arrives at the lower end of the guide. The roller causes this trigger to be 
depressed, and thereby to bring a projection into contact with a hollow 
pin, and to cause that pin to lock the guide in its outward position until 
the roller has passed over that a of the cam where it might other- 
wise, come into contact with the inner margin of the said guide. The 
second part relates to a means of connecting the rake arms to the rotating 
shaft, and consists in a single plate, upon which separate pairs of 
are bolted, each such pair containing the adjacent trunnions of two rake 
arms. The third part consists in a train of gearing for giving motion to 
the knife and to the rake shaft which carries the raking and gathering 
arms. 
28°76. CYLINDER Ports, VALVES, AND VALVE Motion or Encines, RB. W. 

EB. Armstrong.—Dated 27th July, 8i7.—( Not proceeded with.) 2d. 

The pressure is removed from the back of the valve by changing the 
steam chest into an exhaust chamber and introducing the steam through 
the valve. 

2877. Rore-makine Macuines, J. H. Johknson,—Dated 27th July, 1877.— 
(A communication.)—(Not proceeded with.) 2d. 

This consists in adding to the machines at present employed for laying 
wire strands in a rope, and also to machines at present employed for 
making rope of fibre, certain mechanism which will admit of the speed 
and torsional motion of such machines being altered for the purpose of 
laying strands of wire or fibre as required. Upon the rotating frame 
which effects the laying of the strands there is fixed a plate carrying « 
train of gear wheels for transmitting motion from a fixed wheel on the 
central shaft of the machine to the spools or bobbins carrying the 
material of which the rope is to be constructed, and tothe mechanism for 
imparting the torsion to the strands. One of the wheels of the train is 
in gear with the fixed wheel on the central shaft, and is carried on a 
centre which is capable of being adjusted in order to admit of different 
sized wheels being fitted in the train for the purpose of increasing or 
diminishing, as required, the speed of rotation of the bobbins, and also 
for altering the torsion of the strands. 

2880. TeLecrapuic AppaRATUS H. Gardner.—Dated 27th July, 877.—{A 
communicatron.})—(Not proceeded with.) 6d. 

This consists essentially in the employment of two contiguous tinger 
boards or keys, one for points or dots, the other for dashes, strokes, or 
lines. These ls are joined by two vertical rods to a double branched 
interruptor lever, the lowgring of which must determine the contact 
which closes the circuit. The ends of the two branches, upon which the 
rods of the key act, are furnished with distinct appendages, so combined 
that the oscillation of the interruptor lever is effected differently, 
according as it is desired to produce a short or a long contact. 

2881. Water Meter, S. and H. N. Bickerton.—Dated 28th July, 1877.— 
(Not proceeded with) 2d. 

This consists of an outer case, having an inlet and outlet for the water, 
and perfectly air-tight. Into the wpper extremity of this case is inserted 
a cylinder working upon its axis, and divided into compartments similar 
to the drum of a wet gas meter. This cylinder is partly surrounded by a 
case or trough, which is carried up to or near to the axis of the cylinder, 
being the height at which it is intended to fix the water level. The inlet 
pipe is so placed as to conduct the water into the drum about its axis, 
and the outlet pipe being at the very lowest part of the outer case, The 
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drum shaft has a worm upon it, which drives the wheelwork of the index 

in the usual manner. 

2882. Preservinc Meat, Pouttry, aNnp Fisu, W. J. Bonser.—Dated 28th 
July, ITT. 4d. 

This consists in an arrangement of refrigerating cegeeie, by which 
the air is caused to pass over or around ice, or over a freezing mixture ; 
or an arrangement of tubes into which a freezing mixture is intro- 
cuced, or a series of chambers, spaces, or cells containing a freezing 
mixture ; ora single chamber or space in which ice or a freezing mixture 
is placed ; the air by being lowe in temperature becoming denser, and 
descending from its increase gravity, the warmer and lighter air rising 
in its place. With any of these arrangements are used vessels containing 
charcoal, pumice, asbestos, or other substances that will take up or absorb 
a certain quantity of sulphurous acid gas by hydrochloric or other anti- 
septic or preservative gas, and gradually give it out so as to act upon the 
meat: or the antiseptic gases may be introduced directly into the refri- 
gerating arrangements, without the employment of any such absorbent 
substances. 

2884. Manvracture or SuLPHATE or Atumtna, A. A. Croll.—Dated 28th 
July, 1877. 4 

The furnace in which the aluminous clay is roasted is formed with a 
chamber in close communication with the floor of the oven, to receive a 
number of successive charges of the burnt clay and thus retain the heat 
in the product. When the clay and acid have been thoroughly mixed in 
the saturating vessel, they are poured off into another vessel and allowed 
to rest until the temperature is reduced to about 100 Fah. The mass is 
then reduced to fragments by boring a hole in the centre and filling it 
with gunpowder, which on being exploded will reduce the mass into 
pieces of a convenient size for commerce. 

2885. MeANs OF ARRIVING aT THE RESULT or MuLTIPLicaTion, &c., J. 
Sawyer.— Dated 2th July, 1877. 6d. 

This consists of an arrangement of figures, which may be printed or 
otherwise marked on any suitable material. The numbers are placed at 
regular distances apart from one another. The numbers from 1 to 9 are 
— on one strip, and the numbers 2, 3, 4, 5, 6, 7, 8, 9, and their eight 

lowest multiples are placed on other separate strips. The above nine 

pieces constitute the first row of pieces or strips, and beneath them is 

placed another row of nine strips with the same numbers on, the respec- 

tive strips (the numbers which consist of one figure only) being preceded 

with a cypher. 

2886: Rerricerator, J. H. Wright.—Dated 28th July, 1877.—{Not pvro- 
ceeded with.) 

This consists of a shallow metal case called the “cooler,” having its 
upper side or part corrugated, the lower portions of such corrugations 
being soldered or otherwise fixed to the bottom or opposite side of such 
cooler, a space being left at the alternate ends of the interior channels 
thus formed, so as to make them into one continuous channel for the 
water, or other cooling fluid to flow through. The cooler is usually 
mounted on a framing or on trestles, arranged to give an incline to the 
cooler. In any convenient part above the level of the upper end of the 
cooler is placed a reserveir, with an outlet cock for the milk or other 
liquid to be cooled. On opening the cock, the liquid flows into a swing- 
ing perforated trough, through the perforations in which the liquid passes 
on to the upper part of the cooler, and thence over the upper surface 
thereof,into one 0. more milk cans placed under or near the lower end 
of the cooler. 

Cranes AnD Wincues, K. H. A. Hecht and H. H. Kroger.—Dated 
28th July, 1877.—{Not proceeded with.) 

This consists in an application of differential pulleys with cranes and 
winches, whereby the chain, drum, and gearing now in use, can be 
entirely dispensed with. The differential pulleys may be placed in front 
of the pillar of the crane. Two rollers are suspended to the top of the 
crane, while three guiding rollers are fastened to the frame of the crane. 
An endless chain passes over oue of the differential pulleys, then over one 
of the top rollers, and around a pulley which is attached to the liftin; 
hook, from which it returns over the second top pulley, and then arounc 
the other disc of the differential pulley to the three guiding rollers, and 

ik to the first disc of the differential pulley. 
2889. Evecrro-macyetic Apparatus, E. G. Brewer.—Dated 28th July, 
1877.(A communication.) Not proceeded with.) 2d. 

Rings, earrings, spectacles, &c., are formed of a series of fragments of 
different metals alternated to obtain an electro-magnetic current. 

2890. Turnivc axp Bortyec Latue, F. and J. Butterfield.—Dated 28th 
July, 1877.—{ Not proceeded with.) 2d. 

Parallel to the ordinary spindle is a second one, carrying a chuck, and 
is driven by cone pulleys. The cutting tools are mounted in compound 
slides, carried by a saddle capable of swivelling upon a stud fixed to the 
slide bed and worked by rack and pinion. The cutting tools can be 
placed at any angle by means of the saddle. 

2891. Securinc rue Enps or BANps ror Drivine, 
Macuines, 7. Blackburn.—Dated 28th July, 1877. 


2d. 


ad. 





SPINNING, AND OTHER 
—({Not proceeded with.) 






2d. 

A metal eyelet is placed between the strands at the loop end of the 
band. A double hook is passed through these eyelets. 

2892. Sroppinc Runaway Horse;, F. Arus.—Dated 28th July, 1877.4 
communication.) Not proceeded with.) 2d. 

Runaway horses are stopped by applying an electric shock to the horse, 
and thus stupifying him. This is effected by means of a copper cord 
inserted in the reins and attached at one end to an electric battery. 
2895. Givixe Motion To CLippinc oR SHEARING LNsTRUMENTs, W. Clark. 

—Duted 30th July, 1877.—{ Not proceeded with.) 2d. 
. The lever actuating the cutter plate is connected with an arrangement 
of clockwork mechanism contained in the handle of the instrument which 
is thus worked automatically. The clockwork movement may be 
replaced by an electro-magnetic battery, the cutter plate itself forming 
the magnet. 
2901. Crusurne Grats, F.C. Mahon. 
nication.)—{ Not proceeded with.) 2d. 

The grain is fed from a hopper between a revolving wheel having its 
periphery indented or grooved, and a stationary plate with a diagonally 
grooved face, arranged tangentially to the wheel. 

2902. Perameuarors, &c., H. D. Meredith.—Dated 30th July, U877. 6d. 

The handles of the perambulator are continued underneath, and pass 
through slides attached to the frame. The handle may thus be pulled out 


from either the back or the front, and adjusted to the requisite height by | 


means of set screws in the guides. 


2903. Prex Wixpinc Macuixes, R. Whitehead.—Dated 30th July, 1877.— 
(Not proceeded with.) 2d. 

The pirn spindle is vertical, and motion is imparted to the pirn by 
rolling contact with a conical disc actuated by a vertical spindle fitted 
with a clutch box, by which it gears with the main shaft. This clutch 
box is fitted with a forked lever and weight sufficiently heavy when free 
to throw the spindle out of gear, and thus stop the winding of the pirn. 
2904. Sprinc Matrresses, &c., G. J. C. Pinneger.—Dated 30th July, 1877. 

—{Not proceeded with.) ‘ 

Bands of riband steel are covered with a textile fabric and interlaced, 
the ends of each band being attached to extension springs fixed to the 
framework. 

2906. Manuracture or WeLpep Iron Tues or Pires, E. Roden.—Dated 
30th July, 1ST7.—{ Not proceeded with.) 2d. 

The edges only of the strip of metal to be welded are brought to a 
welding heat in a furnace formed with a narrow opening at the top, over 
which the overlapping edges of the tube are placed. The tube is then 
drawn between a mandril and a roller which welds the edges together. 
2911. Seats, R. Reichenheim.—Dated 30th July, 1877. 

with.) 

The frame is made of cast iron, and the seat is made reversible by 
turning on end pivots: The back is formed with openings to receive 
advertisements, public notices, &c. 

2912. Avarrinc Barces ror CARRIAGE or Sea Water, &c., L. B. Trimen 
and G. Ritchte.—Dated 3\at July, 1877.—{ Not proceeded with.) 2d. 

Valves are formed in the bottom and sides of the barge by which means 
the sea water may enter, and when full may be conveyed to any desired 
place. When the sea water has been withdrawn the vessel may be 
allowed to fill with fresh water to act as ballast during the return voyage. 
2913. Governinc THE Speep or Macutnery, E. P. Alerander.—Dated 31st 

July, 1877.{A communication.)—( Not proceeded with.) 2d. 

A shaft is made to revolve hy suitable gearing with the first motion 
shaft, and is fitted with a boss to which a fiy-wheel is pivotted, the rim 
in its normal position being inclined to the axis of the shaft. This rim is 
connected by rods to a sliding boss on the shaft acting against a spring, 
so that as the fly-wheel tries to gain its vertical position by its centrifugal 
force, the sliding boss wil] be drawn along, and by means of a fork 
attached to it cause the driving strap to shift along a cone pulley, and 
thus regulate the speed of the machine. 

2914. Toot Hotpers anp Toots For PLANING or SHapinc Iron, Woop, 
&c., J. Dubois.—Dated 31st July, 1S77.—(Partly a communication.) 6d. 

The holder consists of a shank of steel or other material with 4 pro- 
jecting socket at the end holding the curved cutter ina slot. Above the 
tool in the slot is placed a block or plug, which is pressed tight inst 
the tool by a set screw. The cutter is formed from a thin strip of steel 
placed between a stout backing, curved and bevelled off to the same shape, 
and a saddle block above, projecting nearly to the edge of the tool, but 
with sufficient clearance to allow the turnings to clear. 

2916. Workinc Raitway Brakes, E. Tyer.—Dated 31st July, 1877.—(Not 
proceeded with.) 2d. 

The horizontal or vertical oscillations of railway carriages are utilised 
to actuate pumps for the compression or exhaustion of uir in a reservoir, 


2 


2d. 


Dated 30th July, I877.{A commu- | 


(Not proceeded | 


so that astore of pressure is always ready when it is requisite to apply 

the brakes. 

2918. Sewinc Boots anp Suors, W. Morgan-Brown,—Dated 31st July, 
1877.—{A communication.) 6d. 

This relates to improvements of patents No. 113, 1862, and No. 2113, 
1864, and i of a bination with the rotary horn to enter and 
support the work, and a presser to enter the channel in the outer sole, of 
mechanism to clamp the stock between the presser and the horn while 
the needle is lifted threugh the stock. The pressure is removed from the 
stock just as the needle pulls the stitch taut, thus allowing the pressure 
foot to be lifted. The length of the stitch is varied by an arm and cam 
working in combination with the feeding mechanism. Excentric wheels 
are used in combination with the horn and its whirl, and the hooked 
needle, in order to operate the whirl continuously in the same direction 
at a varying speed. 

2920. Trave ine Rvas, &c., W. Currie.—Dated 31st July, 1877.—( Not 
proceeded with.) 2d. 

The rug is made with air-tight compartments, which by means of 
mouthpieces may be inflated so as to form cushions either for a seat, 
pillow, or head rest for travelling. 

2922. Treatment or IRoN Ores, &c., G. 
1877. 2d. 

The ore is reduced to pieces of a convenient size, in a crushing 
machine, and passing through trommels previous to washing it in 
machines arranged so that the mineral is separated from the free silica by 
specific gravity. Manganese, lime, or other cementing ingredient is then 
added, and the mixture compressed into blocks. 

2923. Workine Rattway Siena.s, R. Burn. —Dated 31st July, 1877.—{ Not 
proceeded with.) 2d. 

The vertical arm of the semaphore is connected to one arm of a bell 
crank lever, the other arm of which is made with a hole to receive a pin 
on the arm of the loaded lever worked by the signal pull. The hole in 
the bell crank lever is formed, so that when in either position the signal 
cannot be moved by any force except that which is applied by the pull 
and counterweight. 

2927. InstTRUMENTs FoR TRANSMITTING, &c., TELEGRAPHIC Messaces, 7. 
A. Edison.—Dated 31st July, 1877.—( Not proceeded with.) 2d. 

A copy of the message transmitted is made at the sending office, and 
the message is recorded at the receiving office by indentations made on a 
sheet of paper in a volute line upon a corresponding grooved disc. The 
paper is placed on the disc, and the indenting point is upon an arm, kept 
always in position over the groove in the disc. This point is operated by 
an electro-magnet, and forces the paper down into the groove when press- 
ing upen the paper. 

2929. Exrraction or Wort, T. J. Smith.—Dated 31st July, 1877.—(A 
communication.) 4d. 

Malt is mixed with water to prepare a mash of about 150 deg. Fah., 
which is subjected to a pressure, so as to form a wort which is drawn off. 
The remaining liquid is heated to about 160 deg. Fah. until the starch is 
completely opened, when after cooling to a temperature at which diastase 
of malt is not injured, the wort prepared by the first operation is added 
at about 150 deg. Fah., thus effecting the saccharification of the now 
opened starch of the added wort, which is then separate from the residue 
in any convenient manner. 





Underwood.—Dated 31st July, 


July, 1877.—(A communication.) Not proceeded with.) 2d. 
A tube curved at the upper end, so as to bring the igniting mechanism 
over the gas burner, is divided into two longitudinal compartments. A 


wire passing down the tube, so as to cause it to fall upon percussion 

pellets arranged at suitable distances apart on a tape, and by causing 

them to explode, ignite the gas. 

2935. PuncHING AND SHEARING Mera.s, &¢., A. M. Clark.—Dated 31st 
July, 1877.—{A communication.)—{ Not proceeded with.) 2d. 

This consists in the combination of a heavily weighted pendulum with 
the levers and moving parts of a shearing and punching machine, whereby 
a powerful and effective action of the shears or punch is secured. 

2940. Srixyine, &c., J. Turton.—Dated 1st August, 1877.—{Not proceeded 
with.) 2d. 

Raw silk or yarns or threads are spun on a bobbin without the aid of a 
fiyer, and for this purpose the bobbin is arranged to revolve with its 
spindle, which, continuing upwards, tapers toa point. The silk unwinds 
from the bobbin, and passes several times round the tip of the spindle, 


wound. 
2045. Bieacuine, R. Pendlebury.—Dated lat August, 1877.—(Not pro- 
ceeded with.) 2d. 

The steam boiler is vertical, and the upper end communicates by pipes 
to the top of the kier. The lower end of the kier is also connected by 
pipes to the lower end of the boiler. The fabric to be bleached is placed 
in the kier and steam is admitted above from the boiler to blow-off the 
moisture ; the blow-off cock is then shut, and the bleaching liquor is 
turned on from the cistern arranged above, and communicating with 
the upper part of the kier. The liquor becoming heated, passes from one 
vessel to another, and establishes a complete circulation. 


2047. WueeLep Venicies, G. W. Cockburn.—Dated lst August, 1877. 





part in a manner similar to what is known as CAtt’s, No. 28, but the seats 
are made capable of being removed, and the back and splashboard is 
made to lower to a level with the bottom of the cart, so as to form a bed. 
The cart is fitted with a movable hood and curtains, so as to form a sleep- 
ing tent, hanging legs attached to the shafts, and to the bottom of the 
cart, keeping it in a horizontal position. 

2048. Rearinc Macutnes, J. Wray.—Dated lst August, 1877.—{ Not pro- 

ceeded with.) 2d. 

An “ear lifter” is attached to the reaper, and consists of a wooden 
| bar fitted with a series of curved arms, one end of the bar being attached 
to the reaper in front of the cutter bar, and the other end being curved and 
| resting on the.ground, moves forward with the machine. The cut corn 
| falls upon the prongs of the “ ear lifter,” and is by it gradually lifted on 
| to the platform. 
| 2049. Cor Tusr, C. Eastwood.—Dated lst August, 1877.—(Not proceeded 
with.) 2d. 

The tube is formed of metal and has a bell or conical-shaped bottom, 
| the whole being made in one piece by rolling or other convenient means. 
| . INSTRUMENT For PerrormMinc Gymnastic Exercises, J. H. John- 
son.—Dated 2nd Auguat, 1877.—(A cominunication.) 6d. 

| _ A series of hollow tubes or fingers of vulcanised india-rubber are joined 
| together at one end by a suitable handle, by means of which the instru- 
| 

| 

| 


| 


ment is held in order to beat the muscles in cases of various diseases in 

order to preduce a mechanical excitation of the same. The inst ument 
may also be employed for gymnastic exercises. 

| 2060. Suors ror Horses, &c., A. Bowen.—Dated 2nd August, 1877.—(Not 

| proceeded with.) 2d. 

These shoes may be placed on and taken off the horse's hoof without 

| nailing, and are made in two pieces jointed together so that the edges 

| may be made to enter a groove cut in the hoof. Each half is formed 
with an eye, by means of which they may be secured together by a bolt 
and nut, and thus attach them firmly together over the hoof. 

| 2061. Faucet or Cock, I. FE. Gedge.—Dated 2nd August, 1877.—(A con- 

| munication.) Not proceeded with.) 2d. 

| The faucet or cock is made with a cone-shaped elastic cushion, fixed on 

| by means of a metal shield and tapering nut drawn into a corresponding 

concave seat by means of an excentric or crank pin operated by a handle. 

| 2962. Apparatus FOR MeasurRING AND Roiuwe Up Criotu, &c., H. 

Avison.—Dated 2nd August, 1877. 4Not proceeded with.) 2d. 

| The machine is constructed with a suitable frame carrying two 

measuring cylinders which measure one yard at each revolution. The 

cylinders carry dials, on which the length of cach piece is indicated by 

fingers. The frame carries a large cylinder, partly round which the 

fabric passes from the second measuring cylinder to the board or stick on 

which it is to be wound. 

2963. Securine THE Leaves IN Books, W. R. Lake.—Dated 2nd August, 

1877.—(A communication.)—(Complete.) 4d. 

The leaves are secured by pins passed through loops of bands at, the 
| middle of the folded sheets. 

2066. Fursaces, &c., 7. Cass.—Duted 2nd August, 1877.—(Not proceeded 
with.) 2d. 

This relates to a mechanical mode of stoking, and consists in fixing a 
plunger plate extending nearly the whole breadth of the furnace to one 
or two outer bars only. On the other bars are tappets which catch on 
the plate, so that when the two outer bars are brought forward, all the 
others go forward too. 

2968. ARCHITECTURAL AND ENGINEERING CONSTRUCTIONS AND MATERIALS, 
T. Hyatt.—Dated 2nd August, 1877. 10d. 

Bridges are formed either by plates of metal placed edgewise at short 
distances apart, and threaded upon rods, so as to form the top and bottom 
flanges, which are united by ties placed at the required distance apart, or 
of a metal skeleton frame made up cf angle iron to form the top and 
bottom flanges and united by ties ; both forms are encased with concrete, 
thus forming a concrete bridge with an interior metal frame held 
together by the concrete casing. Floors, walls, steps, columns, and other 
parts of buildings are formed in the same manner. 

2071. Manuracture or AncHuors, C. Bloomer.—Dated 2nd August, 
1877. 4d. 

This consists in makix 

which are annealed, and 


the shank arms and the stock of cast stecl, 


en put together in the ordinary way. 





2933. PortaBLe Apparatus ror Licutinc Gas, W. R. Lake.—Dated 31st | 


6d. 
This relates chiefly to camp-carts, and consists in forming the upper | 





hammer is arranged at the upper end of the tube, and is actuated by a | 


from whence it passes under a guide to the bobbin shaft, upon which it is | 


} 


2973. Supmarine ILLUMINATION FoR SuHips, D. M. Davi ee 
August, 1877.—(Not proceeded with.) 2d, : tron Dated Sve 

This consists in placing a pews lamp or other light opposite an 
aperture formed in the shell of the ship below the water line. Above this 
aperture is a second, on which is brought to bear a telescope or other 
marine glass. 

2976. —_ Steam Pires, P. de Sa and C. Hobbs,—Dated 3rd August, 
1877. 4d. 

This consists in the construction and application of a series of tubes 
which are arranged in a concentric form. Towson these series of pipes 
a cylinder of a suitable form, such as that of a truncated cone, is so 
arranged that the said — from the receiver or flange enter into the 
uppermost position of the cone in a concentric form at equal distances 
apart from each other. 

2978. Patntinc Broom Hanpies, &c., C. 7. Brandon.—Dated 8rd August 
1877.—(Complete.) 4d. i 

This consists of a pair of shafts mounted in a frame, and having a 
number of dises of rubber of various widths, and at various intervals, 
according to the design. The faces of the dises dip in an adjustable colour 
pan, and they are rotated by the simple adhesion of the cylinder to be 
painted. Scrapers remove the excess of colour. 

2980. Prerarinc, TREATING, AND BLEACHING FIBRES FOR THE MANvU- 
+ ane or Paper, &c., BE. C. 7. Blake.— Dated 8rd Auguat, 1877, 
4d. 

The fibres are first passed through a teaser, and placed in trays, which 
are lowered into a tank filled with a solution of alkali, which is boiled by 
means of steam passing through pipes for about an hour. The solution 
is then run off, and fresh water run into the tank. The trays are then 
lifted out of the tank, and the materials are well washed and passed 
He atm squeezing rollers ready for bleaching. The material is then 
placed into other trays, which are lowered into a tank containing a strong 
solution of chloride of lime at about 105 deg. Fah., which temperature is 
raised to about 140 deg. When the bleaching is finished the material is 
well washed and squeezed. 

2084. Treatine Ores Contarsine Coprer, &c., J. Mason.—Dated 4th 
August, 1877. 4d. 

This consists in subjecting the pyrites to the combined or to the alter- 
nate action of atmospheric air and of water, in order that certain com- 
pounds of copper may be rendered soluble and extracted by the water 
employed. 

2990. Manuracrurine Barbep CaB_e Fencina, &c., H. Gardner.—Dated 
4th August.—(A communication.) ate) 8d. 

One wire is fed into the machine and receives a forward motion through 
a tubular shaft near the middle of the machine. A second wire is fed 
transversely across the machine, by means of a lever actuated by a cam 
on the main shaft and fitted with gripping jaws. The second wire 28 
under the former, and is caught by a finger projecting from the end of 
the hollow shaft, to which an intermittent motion is given by segmental 
toothed wheels, and twisting it round forms the barb. A cutter attached 
to a lever worked by a cam then advances, and cuts the transverse wire. 
The wire then advances to the rear end of the machine, where it is 
twisted with another longitudinal wire and wound upon a spool. 

2991. Biracuine Featuers, 4. Viol and C. P. Duflot.—Dated 6th August, 
1877. 4d. 

This consists in bleaching feathers by soaking them in resinous 
essences, particularly turpentine, and exposing them to air and light. 
3014. Sream Morors ror Rat anp Tramway Cars, &c., A. M. Clark.— 

Dated 8th Auguat, 1877.—{A communication.)—(Complete.) 6d. 

This consists mainly in placing in the car boiler before starting a larger 
quantity of water than is necessary to supply all the steam required for 
the trip (so that pumps, &c., are unnecessary, and explosion from lack of 
water is impossible) ; also putting into the furnace a quantity of live coals 
or the like, calculated to maintain the original pressure during the 
journey. The water is heated before starting by an injeetion of hot 
water from a stationary boiler. 

3018. Packrixc, MouLpinc, anp Compressine Fiour, Tea, Tosacco, &c., 
J. Joyce.— Dated 8th Auguat, 1877.—(Complete.) 6d. 

Below a bed plate is a horizontal shaft with cams which, by means of 
rods and crosshead, actuate a vertical rammer, above the plate, guided by 
columns. A circular feed ring with moulds revolves on rollers on the 
plate, being moved by a horizontal lever and pawl from a vertical shaft, a 
certain portion of a revolution for each revolution of the main shaft. 
The rammer descends on the material, which has been fed through 
funnels into wrappers placed in the moulds. After compression, the 
funnels are alternately lifted out of the moulds by two vertical rods with 
T-shaped ends, then caught by a horizontal lever, and swung round to the 
position fer again folding the wrapper. The feed ring is moved round, 
and the mould comes under folders which close down and finish the 
packet. The mould next comes over a hole in the bed plate, through 


| which the finished packet is pushed. 





3026. Recerracites ror Water-cLoset Paper, &c., W. A. Miles.—Dated 
wh August, 1877.— py 6d. 

This consists of a roll of paper enclosed in a cylindrical case, with slots 
through which the paper can be drawn, and a cutter angled over the slot, 
to sever the paper by pressure of the lutter against it. A fender of wire 
is placed between the slot and the cutter, and this, with the cutter and 
the interior guard plate forming the upper side of the slot proper, can be 
raised at will. 

3056. Fapsrics ror Coverinc Parts or Steam Encunes, W. £. Gedge. 
Dated 10th August, 1877.—{A communication.) 4d. 

The fabric is composed of the hair of oxen, horses, or other hair or 
wool, a layer of which is placed on a table; the woof is them placed, 
which consists of acord of the same material passing from one side tu 
the other with the space of about lin. between each cord, and a fresh 
layer similar to the first is added. The whole is then taken toa frame, 
upon which is arranged thick threads of flock which form the warp 
threads. With another thread is made a seam or stitching which passes 
through the sheet of flock, comés out underneath at the side of the warp 
thread, then passes over this thread and rises perpendicularly to the sur- 
face. Spiral springs are attached to the fabric to prevent the felt from 
carbonising by contact with the apparatus. 


. Manvuracture or Barrers, Boxes, CANISTERS, 
Cases, &c., A. G. Speight.—Dated 11th August, 1877. . 
This consists in forcing the material to the shape or form of a mould 
by the internal expansion of an india-rubber bag by air, water, or other 
liquid or fluid. The material may be crimped or goffered before it is 
expanded to the necessary shape. 
3089. Treatinc Harr anp Frere Ostarnep THEREFROM, J. J. Haddan. 
—Dated 14th August, 1877.—(A communication.)—(Complete.) 2d. 

This consists in producing (yellow) coleured fibre from (preferably) 
buffalo hair, by subjecting this to the action of — nitric acid solution 
(or its equivalent) and drying. The colour is said to be fast and inde- 
structible by acids or alkalies. 

3161. ApPpaRATUs vor Streerine Surps, &c., J. C. Mewburn.—Dated 20th 
August, 1877.—{A communication.) 8d. 

This consists in directing the rudder without the aid of a helmsman. 
Water or vapour gives the motion to the rudder which is directed by 
magnetism. A connecting rod fits the pistons of the cylinder of a suc- 
tion and force pump, and it is terminated by an excentric fixed to the 
driving shaft of the screw. Water is conducted into a hydraulic press, 
which is double-acting, by means of a pipe. To this pipe is united a tube 
divided into three branches, one communicating with the slide of a 
second hydraulic press, the second branch with the slide valve of a third 
press, and the third branch with an air reservoir. The slide valve of the 
third press is worked by a lever, which receives its action from electro- 
magnets. By directing a current of electricity into the bobbin of the 
maynets, the lever advances against a stop and moves the slide valve of 
the third press, the piston of which pushes in the opposite direction the 
slide valve of the second press, and the piston of this press directs in its 
turn, in the same direction as the third, the slide valve of the first press. 
A rectangular frame slides in appendages of the press, and to which are 
attached two chains wound in opposite directions round a pulley fixed on 
the shaft of the rudder. 

3219. Hypravuic Evevators, &c., H. J. Haddan.—Dated 2th August, 
1877.(A communication.)—(Complete.) 6d. 

This relates, first, to an elevator carriage raised by the weight of water 
upon the piston, along with the normal pressure of the atmosphere, water 
being let off below the piston. Compressed air may be applied on the 
head of water to increase the pressure on the piston. Secondly, where a 
car is raised by pumping water into a long upright tube containing a long 
piston, the tube is connected with a water cylinder whose piston rod, 

wrolonged, carries another piston in a steam cylinder (the latter piston 
fctag the larger). In the water cylinder (with tank above) the column 
of water above the piston nearly counterbalances the car, the latter being 
slightly heavier, however, so as to descend by gravity and force the water 
into the tank. The car is raised by admitting steam above the steam 
valve, and lowered by letting the steam exhaust ; the motion is free from 
jerking. Thirdly, a simple elevator is formed of a cylinder, whose piston 
is connected diregtly by chains with a horizontal drum in the lower part, 
with external drums, to which hoisting ropes are attached. 
3230. Fivers ror Spinninc, EB. A. Cowper. — Dated 25th August, 

1877. 6d. 


CARTRIDGES, 


877. 5 

This ‘consists in forming inverted flyers with the top of the flyer and 
the bottom of the boss as light as possible, and accumulating the ezeer 
portion of the weight of the flyer as near the base as ible, so that the 
axis on which the flyer would naturally rotate coincides with the axis on 
which it is mounted. In order to counteract the drag of a 
small weight is attached to one leg of the flyer, the centrif force of 
which is equal to the pull of the thread passing on to the bob! 
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3258. Suirr ot Sourrarnes, &c., N. Salmon and A. Delaviere.— Dated ; 
877. 


: t, Complete.) 6d. 
a - Te eduhestet to the ornamental head ha 
hole in a bar below, and ends in a ( . en. 


a-quarter 
to the bar; its ends 


is 
of a turn, so as to bring the shank at right the shaft moves on.a 


then . Aspring at the u part 

jane Peay plane when the hendte temed round, so that the stud is 
held in ‘place when the shank is turned at right angles. Modifications 
are described. 


3270. yore AND cate ons < - Davis and J. 7. C. Thomas.— 
28th t, 1877.—{ Comp a 

ates 4 thimble or wick holder (round to central air ) 

with supporting base of large diameter, grooves in its ix 

BH oil passing over the sides, passes to the oil cup between 

thimble and the air passage); a close fitting metal tube in the air 

, adjustable for tion of the flame; a movable metal cone 

over burner, with ‘orations round its sides, an orifice at top, and 

a tip for a glass chimney, on which is placed a funnel; a metal cone at 

the top of the lantern, over which isa metal cop, with conical metal 

lining over the cone; openings formed round the metal cap to allow 

escape of heat, dc. 

33°72. Pumpine Encines, W. Weyhe.—Dated 5th September, 1877.—(Com- 

oe, aed pump pistons (which are of peculiar form) have both a 
himaetsitinel emit A 3 ‘ Pr 


a r 4 motion, so that the 
ning and closing of the inlet and discharge aperture are effected at 
the proper times without the use of valves. 
3375. Revoiver Purse, F. Wirth—Dated 5th September, 1877.—(A com- 
ication.) 6d. 

The revolver ‘ mounted in or on the frameof the purse, the frame 

allow a hinged trigger to project through it and the 
purse; to the trigger is att hed a hb so contrived, that on 
pulling down or cocking the trigger, the frame at the side or other part 
of the purse shall be wholly or Sm opened to allow of the free passage 
of the charge of the revolver, after firing, or on bending back the 
trigger to lie flat on the purse or frame, the aperture shall become and 
remain closed. 
3391. Sreerinc Gear, @. W. Allen.—Dated 6th September, 1877. 4d. 

A ball of india-rubber is enclosed by two cage receptacles of metal, 
interlaced one within the other, so that the may turn freely when 
these receptacles are not taut, and when taut the rubber may be 

fined and protected by the sides of the cage. The receptacles 
terminate in eyes to connect them tothe links of the steering chain 
‘The india-rubber ball acts as a buffer, and prevents sudden strains and 
consequent breakage of the steering chains. 
. Boor anp SHor Stirrentnas, &c., D. “erymgeour.— Dated 6th Sep- 
tember, 1877. 6d. 

This consists in making Ided shoe stiffenings or other hollow 

irregular articles, by first providing a sheet of pulp, pressing and drying it 
, 














on a block, then ing in a finishing mould, having a woven lining of 
wire or other material ; also in use with a Fourdrinier paper-making 
machine of an auxiliary reticulated, or f endless apron operat- 





ing in connection with the reticulated apron proper of the machine. 
3407. Macuivery ror Binpinc Books with Wire Stapies, A. Brebuer. 
—Dated 17th September, 1877.—{Complete.) 6d. 

This comprises staple presenting and inserting devices (bending fork, 
grooved , staple driver and mandril, bifurcated and moving through 
slots of plate), two or more operating simult ly, supplied with wire 
by only one pair of feed rollers, and constructed so as to enter the fold of 
a partially opened signature ; a work supporting table, which he 
signature in the desired position to receive the staple ; clinching devices 
(with peculiar movement of clincher plates); clamps holding the tapes or 
bands above and below at the back of the signatures ; devices for shifting 
the book and tape endwise, causing two or more rows of staples to be 
inserted. 


3538. Treatinc BLoop anp ForMinG Souip Sunsrances THEREFROM, H 
J. Haddan.—Dated 20th September, 1877.—(A communication.) 2d. 

The blood is strained and dried and then ground or pulverised. The 
powder is then passed through a fine sieve, and then put into moulds of 
any desired form or pattern, heated to 200 deg. or 300. deg Fah., where 
it is kept from five to ten minutes under sufficient pressure to bring the 
powdered 








material to a solid condition. 
3589. Kitns anp Froors ror Dryic Roots anp Gram, W. R. Lake.— 
Dated 24th September, 1877.—{A communication.) 6d. 

The kiln is of a circular form, in the centre of which a vertical shaft 
carries a table, caused to revolve by a pinion gearing with teeth upon its 
edge. The top end of the shaft carries cross beams, from which rods are 
suspended to support the kiln floor, made up of interlaced wire. A set 
ef or turners, acting quite independently, are caused to revolve 
from e to time during one revolution of the table, whieh has a con- 
tinuous motion. The fire-grate is below the table, through 
which the heat passes. 








A NEW screw steamer, 600 tons, built and engined by W. 
Simons and Co., was launched on the 2nd inst., complete, from 
the London Works, Renfrew. is vessel is named Krawang, 
and is the property of the Dutch Government. The building 
slip will be reoccupied by a twin serew hopper dredger for the 
Harbour Commissioners of Newhaven, Sussex. 


Liverpoo, Encinerrtne Socrery.—In an interesting paper on 
‘Town Sewage and House Drainage,” read before this society 
on the 13th inst., by Mr. William Kelly, C.E., the author laid 
down the first principles which guide the engineer in designing a 
system of drainage and sewage, as being the area of the district 
to be included, its rainfall and — outline, its Fay 
and probable future increase, and the water supply of the district. 
He pointed out that it my: be safely assumed that, exclusive of 
spring and storm water, the ordinary water supply will pretty 
nearly represent the amount of sewage to be dealt with, but 
allowance must be made for the irregularity with which the 
ordinary sewage flows into the sewers, as a rule about half the 
total quantity flowing off in six out of the twenty-four hours. As 
re provision for storm water, it had been found by actual 
experience in London that the provision made for carrying off 
in. of rain flowing off the ground in twenty-four hours, was 
ound sufficient. e author declared himself in favour of the 
‘‘egg shape” for the main brick-built sewers, as it was found. 
that this foems with the narrow end down promoted the 
most rapid flow of sewage water with the least deposit; the 
velocity required to carry off ordinary sewage appearing to be 
about 150ft. per minute. After some interesting remarks on 
house drainage, the usual discussion followed, and the p' ings 
terminated with a vote of thanks to Mr. Kelly for his able and 
instructive paper. 


Zinc 1s Marine Borwers.—The rapid deterioration of boilers 
in the navy has hitherto, since the introduction of surface con- 
densation, formed one of the most obstinate difficulties connected 
with the service. The boilers of the Malta, tug vessel, were 
examined lately at Portsmouth, in the presence of Capt. Aynsley, 
the chairman of the Boiler Committee, and were found to have 
been exceedingly well protected and preserved from. oxidation by 
the zine plates which are now by Admiralty order placed in 
vessels of the navy. The method of application, which was 
su; by Mr. Weien, Admiralty chemist, consists in sus- 
pending zinc plates in various of the boiler, in metallic 
contact with the stays or shell, and thus forming with the 
interior iron surface below the water line rr battery. 
The shell of the boiler, acting as the negative pole of the battery, 
is, in accordance with a well-established law of electric action, 
protected at the expense of the zinc, and prevented from being 
corroded by the water or any salt in solution. Engineers have 
for many years been in the habit of placing zinc in boilers to 
precipitate the ote which it was thought by some the condensed 
water dissolved from the copper tubes in passing a 
surface condensers ; but the method now adopted is quite distinct 
from such use of zinc, and aims at complete protection of the 
interior surface below water; and if proper care be taken to 
secure good contact by cleaning the surfaces of stay, clip, and zinc 
when in contact with each other, and to arrange sucha distribu- 
tion of the plates that every part of the boiler is brought: within 
the protective area of one or other of the plates, the satisfactory 

its obtained for some time in the bvilers of the Malta and 
Grinder, where the experiment has been carefully watched and 
su ; Seem almost conclusively to prove this to be the case. 
The boilers of the Malta show almost entire absence of any 
appearance of rust. 





THE IRON, COAL, AND. GENERAL TRADES 
OF BIRMINGHAM. 


WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


A liTTLz more disposition to give out orders, alike for finished 
and pig iron, was displayed in Birmingham to-day and in Wolver- 
hampton yesterday, but there was caution in anticipation of the 
early quaiterly settlements. 

Boiler and girder and tank plates were in a little better request, 
and sheets were in demand enough to keep most of the mills 
going. The inquiry ran chiefly on galvanising sorts, and first- 
class stamping sheets were no less in request than last: week. 

h-class bars sold somewhat less readily in a few instances, 
yet the leading firms.are doing more in that department than at 
this time last quarter. Medium bars:sold.a little better, but infe- 
rior bars were comparatively neglected. Very little demand was 
experienced for , and strips showed a decline. 
ices were without quotable change upon the basis of £8 10s. 
for marked bars, and £9 2s. 6d. for the bars of the Earl of 
Dudley ; £8 was required for the bulk. of the galvanising sheets, 
and good boiler plates sold at from £10to £11. Good medium 
bars were plentiful at.£7 10s., and less valuable sorts ranged 
down to £6 10s. 

There has been more pig iron sold: in anticipation of next 
quarter’s requirements than was. sold in anticipation of the 
quarter now fast running out. 


Hematite pigs are somewhat easier upon the quarter, good 
forge samples being on offer at 61s. short weight at makers’ 
furnaces. Staffordshire all-mine iron was quoted at £5 for cold 


blast and £4 for hot blast qualities, though half-a-crown less 
would have been taken for the latter sort. 

Derbyshire and Yorkshire iron, which was recently obtainable 
some of itat 52s. long weight, delivered at the railway station here, 
was not obtainable at that figure to-day or yesterday ; a rise of 
2s. 6d. and 3s. was by some vendors demanded. The advance was, 
however, but rarely given. 

lev: pig iron was to be had in some quarters at a drop of 
6d. a ton upon a week ago. 

Coal was very freely offered, and contracts would have been 
accepted in a rew.cases ata little under the terms by which pre- 
vious transactions were regulated: But the purchases were 
mostly restricted to current requirements on the basis of 7s. 6d. 
for forge, and 9s. for furnace co: 

Tron tube makers in Birmingham are badly in want of, orders; 
butisome relief will be afforded by Admiralty contracts. which 
have been newly placed in the district for tu as well as for 
naval fittings. 

Makers of iron pipes have also benefited recently by large con- 
tracts for water pipes for the Birmingham Corporation, placed at 
the very low price of £4 a ton. 

The A ian mail delivered this week was of less value than 
for months past. The falling off is most seen in relation to: Vic- 
toria.. Galvanised sheets are quoted in Melbourne at, for ordinary 
brands of English, £23 10s. for 26 gauge; best brands, £24 to 
£24 10s.; Davies's Crown brand is quoted at. £25; Emu, £24 10s. ; 
Ord and Gospel Oak, and Walker's Three Crown, all £25. 
Hollow-wares are quoted 274 per cent. off list. 

In American hardwares, the Australian advices report a 
moderate business at very full rates; but American nai!s.are 
nominal at'15s. 

Birmi ’s trade with the East of Europe is interfered with 
by the doubt which exists as to the solvency of many of the com- 
mercial houses in that quarter. 

The news received from China and Japan is that those markets 
are still suffering from commercial unsoundness and heavy stocks, 
and that: these are’ being realised frequently at under the cost of 
manufacture in this country. 

ufacturers throughout the metal industries are oe 
by the recently issued Board of Trad 
since June of last year there has a steady increase in our 
hardware exports ; nmionth it amounted to nearly 3? per cent. 
as compared witl'February, 1877. 

Many of the manufacturers of Birmingham are busy in pre- 
paring for the Paris Exhibition, and a first-class show of the 
products of the town may be regarded as certain. In this con- 
nection I may mention ‘Messrs. D. Leonardt and Co., manu- 
facturers of steel pens, are sending an ornamental and well-fitted 
case of their manufactures. The firm manufactureno fewer than 
1600 different kinds of pens, but will confine their. exhibits to a 
little over half this number. Messrs. Henry Wiggin and Co., 
nickel and German silver manufacturers, are sending a good 
display, chief amongst which I may note a nickel plate weighing 
301b., measuring 23m. in length and 15in. broad, the thickness 
being gin. _ It is believed that this is. the broadest nickel plate 
ever turned out of moald, 

The revenue account of’ the Birmingham Proof House, for the 
year ending December, shows the total receipts to have been 
£5254 and the expenditure £5121. The number of barrels— 
guns and pistols—submitted to definitive proof was nearly 20,000. 

The Nut and Bolt Makers’ Association are arranging for a 
series of ag to re ise the men throughout South 
Staffordshire, and ‘‘to put them in a position to recover some of 
the losses they have been reluctantly compelled to submit to.” 

A dissolution of. partnership is announced of the old Birming- 
ham merchant firm of Scholefield, Goodman, and Sons, of the 
Minories, as regards Ed, Wm..Agard. The other three partners 


remain in. 

In South Shropshire all branches of the iron trade are feeling 
to an increased degree the, general. depression. In some portions 
of the district the masters are proposing an additional hour to the 
working day, to be paid for, but the men are strongly averse to 
accepting the alteration and matters are unsettled. Certain 
departments of the finished iron trade are working pretty full 
time, but in the portion short time is the rule. 

In North Staffordshire, eight turns a week is the average at 
the finished ironworks. Immediate delivery is an indispensable 
condition in the placing of orders just now, and as this shows 
that stocks are very low, it is a good augury for the future. Mills 
which produce the-larger sizes are running only about half time. 
Hoop orders from Lancashire are considerably decreasing. No 
revival is manifest in the pig iron trade, and prices: are unre- 
munerative. The North of England competition is very keen. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Bustness throughout the iron trade of this district continues 
ina very inactive condition, and there are still no pros of 
any early improvement. The demand for raw material for local 
consumption is extremely small, many of the large engineering 
firms in the district not taking one-third of their usual quantities, 
whilst what little iron they do use is bought from hand-to-mouth 
in parcels of a few tons each. So far as prices are concerned 
they are still very unsettled, and there is a great deal of under- 
selling going on in the market, especially in North-county brands, 
which this week, since it became known that an understanding 
had been arrived at amongst the associated Middlesbrough makers 
to allow a discretion to each member of the combination as to 
what price he-should take, have been pushed by merchants at 
extremely low figures. 

The position of Lancashire makers of pig iron is much the 
same as I have reported for some weeks past. With the excep- 
tion that’ for a good order, for early delivery, some slight con- 
cession would be made, | producers still maintain late rates, 
their quotations for delivery into the Manchester district being 
51s. per ton for No. 3 foundry, and 50s, for No. 4 forge, less 


e returns, which show that: 





24 per cent., but these are prices which can only be obtained in 
very exceptional cases, as. they are m above those at which 
outside brands can be bought, and the sales.of Lancashire iron 
are of a cay limited character. 

In outside brands offering here, there have been one or two 
alterations since last week. With regard to Derbyshire iron, 
al th there is no material change in the prices. generally 
ruling in. this market, one of the best brands hasbeen advanced 
2s. —— as the makers have now secured sufficient orders at 
the low prices which they have been quoting of late. Middles- 
brough iron, on the other hand, as already noticed, is being offered 
at lower prices. Nominally the quotations for delivery into this 
district'are about 48s. 9d. per ton for No. 3 foundry, and 47s. 9d. 
for No. 4:forge g.m:b., but: merchants are willing to sell at 6d. 
per ton below these figures, and I understand that one or two 
transactions have taken place at extremely low prices. Lincoln- 
shire iron also continues to. be pushed here at very low prices, 
No. 3 foundry delivered into the Momibester district being quoted 
at 49s., and No. 4 forge at'47s. 9d. per ton, less 24 per cent. 

In the finished iron trade the tendency of prices: continues 
downwards, and there is a keen competition for any orders offer- 
ing in the market. Middlesbrough bars delivered into this 
district are now offered at as low as: £6per.ton; Lancashire at 
£6 2s. 6d. to £6 5s.; and North Staffordshire at £6 7s. 6d. per ton. 
Steel rails, I understand, are also being offered: here at. extra- 
ordinary low figures, and almost any description of ‘manufactured 
iron can be bought at prices which must be anything but remu- 
nerative to the producer. 

Works all through the district continue very short of orders, 
and many of the large engineering establishments are discharging 
numbers of their men. 

A meeting of the representatives. on behalf of the men 
employed at the various ironworks in hire was. held at 
Manchester on Saturday, to di d further reduc- 
tion in wages of 24 per cent., which is to be put in force next 
month, andinds a total reduction of 12} per cent. since December, 
and it-was resolved to resist the reduction, as in South Stafford- 
shire, by which Lancashire had been governed for many years 
past, wages had only been reduced 74 per cent. 

The demand forall classes of round coal continues to fall off, 
and stocks are now beginning to accumulate. Prices also have a 
downward tendency, and although nominally list rates are with- 
out alteration, large buyers can. readily obtain substantial con- 
cessions, and in the majority of cases there are no fixed rates at 
present. Inferior classes of fuel.continue a drug in the market, 
with prices extremely low. Good Arley coal at the pit mouth 
can now be bought atfrom 9s. to 10s. per ton, common ditto at 
7s. 6d. to 8s. 6d., Pemberton four-feet at about 8s., common coal, 
at from 5s. 6d. to 6s. 6d., burgy, 4s. 6d. to 5s. , and slack 
— any price from 2s. per ton and upwards, according to 
qui é 

The chipping trade continues very dull, with supplies abundant 
in the market, and common steam offering at the high level 
Liverpool at as low as 6s. 6d. per ton. 

The chief feature with regard to the hematite trade of Furness 
and Cumberland, ,is.that steel makers are comparatively so well 
employed. ‘There is a good look out, and although circumstances 
have necessitated makers bringing down the: value of steel to a 
point which makes. it little more expensive than finished iron, 
indications are not wanting that whether times are depressed or 
active, a marked. development will ensue in this branch of indus- 
try ; because, in,the first. instance, steel is being utilised in many 
new and different directions, and in the second, because the Fur- 
ness and Cumberland district possesses the only bed of hematite 
metal which.can be-worked to any extent in this.country. 

Theiron trade remains in a quiet position. Orders are not 
numerous, but itis noted that within. the past. fortnight, large 
purchases of Bessemer iron have been made. Forge is in quiet 
request, and the output at present is probably less than it has 
been for some years. White and ipa are notin much 
inquiry. On ’Change at Barrow on Monday, No. 1 Bessemer 
was quoted, at 63s. 6d. a ton at makers’ works, the lowest. price 
ever touched for some length of time; No. 2 B, 62s.; No. 3 B, 
61s.; No. 3 forge, 61s.; Nos. 4 and 5 forge, 60s.; and. white and 
mottled samples, 59s. Stocks are still large, but they do not 
accumulate. There is no change in the industrial position.of the 
works in Furness, but in the Cumberland district. the Mossbay 
Company have'blown out.a furnace for repairs; the Harrington 
Hematite Iron. Company, which have two furnaces in blast, are 
building two new ones ; it is said that. the Parton Iron Company 
will soon re-light their furnaces; and it is reported that the 
Selway Iron Company have secured an order for 7000 tons of 
iron. The furnaces of the Lowther Iron Company are being 
prepared for blast after certain improvements. 

Iron shipbuilding is in a weak position, and orders are not 
sufficiently plentiful to keep the works employed. One or 
two orders are re to have been accepted, but the 
income of work is not as.large as builders are able to cope with. 
The Whitehaven Shipbuilding Company are constructing two 
. Shintuil a thi 7 soon. be commenced. The Barrow 

ron Shipbuilding Company are engaged on two new ocean 
steamships for a continental firm. This company launched from 
their yard on Monday the screw steamer Pliny, built by them for 
Messrs. Owens, Seanlecipsneitllisits steamship owners of Liver- 
pool, and intended for the Liverpool, Brazil, and River Plate 
trade. Her dimensions are—length, 290ft.; breadth, 33ft.; and 
depth of hold, 23ft.; her engines being 180 nominal horse power. 
Messrs. Williamson and Sons, Harrington, are building two vessels. 

‘The finished iron trade is in a very dull condition, the demand 
being exceedingly limited and prices very low: Messrs; Kirk and 
Valentine’s mills at Workington have been closed. 

New ironworks are to be established at ee by a Seotch 
firm, amongst which is mentioned the name of Mr. Wellwood, of 
Kilwinning. 

Mr. John Wooton, formerly of the West Cumberland Iron and 
Steel Works, has been appointed manager of the Moss Bay Iron 
and Steel Works. 

The coal trade is in an eer 
Cumberland qualities are likely to a 
because a revision in colliers’ w: 
are able to sell at cheaper prices. 
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quiet position. Native 
better market, however, 

has been made, and owners 
hipping is dull in all branches. 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 

ts the tone of the local iron market has been 
rather firmer during the period which: has elapsed since my last 
report was penned, but I do not, therefore, take it for granted 
that higher prices have been secured by vendors. The reduced 
output of the Cleveland furnaces led to the ee that the 
smelters would be in a position to command rather better figures, 
but my present information does not lead me to adopt that view 
in its entirety, for vendors of all the ordinary brands are com- 
plaining as strongly as ever of the keen competition and the absence 
of profits, whilst buyers rather boastfully assert that they 
can get what they require at almost “any price.” At the same 
time, Lunderstand that some of the better known brands of South 
Yorkshire and Derbyshire pigs are selling fairly well to the 
founders: here and. elsewhere on three-monthly contracts, and ° 
there is certainly a very well sustained call for hematite. 

In merchant. iron the amount. of business doing is not exten- 
sive, bars being particularly difficult to sell; Hoops and wire 
rods are in moderate request. at £9 to £10 perton. The sheet 
trade is kat) ie and few of the millsrunning thereen are above 
half employ: 2 

For certain kinds of manufactured iron the call is:stronger, 
there being a palpable increase in the amount of work of this 

ass, 
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Constructive ironwork is also selling more freely, and is likely 
to be in demand for some time henceforth, inasmuch as several 
heavy contracts have been let during the past week or so. yer 
these may be included the very large erection required for the 
Central Station, Manchester ; the construction of a new exten- 
sion of the Torksey Railway viaduct ; the covering in of a large 
market-place at Sheffield, on the Duke of Norfolk’s property ; the 

_ erection of a very large drill shed at Sheffield, to cost over 8000 ; 
a number of girder bridges on the Manchester, Sheffield, and 
Lincolnshire Railway. Several of these contracts, including that 
for the Manchester station, and those at Sheffield, have, I am 
reliably informed, been taken by Handyside and Co., of Derby, 
London, Sheffield, &. Ordinary girders for building purposes 
still continue to be brought here from Belgium, but the support- 
ing pi and columns are still for the most part those of reliable 
English makers, such as Butterley, Thorncliffe, &c. The Belgians 
now seem to have the almost exclusive run of the market for 
these s, and I know of one instance in which the specification 
actually ignored the English article, and left the tenderers no 
choice but to use the foreign article. 

The whole of the moulders, fitters, smiths, and labourers, 
employed at the Renishaw Ironworks of Messrs. Appleby and 
Co. have agreed to accept a reduction of 5 per cent. in their 
wages, and are this week working at the lower rates. The move- 
ment for lowering wages in the engineering branches is pro - 
ing in a quiet manner, and there seems little reason for poubting 
that the employers will be enabled to attain the end they have in 
view without either giving general notices or running the risk of 
a strike. A number of the men are glad to get work at almost 
any wages, so that there are many indications predicating success 
of the movement. Whilst I am touching upon the wages ques- 

tion I may state that the Associated Coalowners of South York- 
' shire and North Derbyshire again met here on Monday, and 
decided to give immediate notices for a general reduction 
of 7$ per cent., which would, if conceded, bring down 
the rate of payment to 2) per cent. below the level of 
. October, 1871. At the present time the rate per shift hereabouts 
is 6s. for seven hours work, or 10}d. per hour, with fire coal at 
reduced prices in most cases. In West Yorkshire, the payment 
is 5s. — of seven and a-half hours, or 8d. per hour. At 

Staveley, and other non-associated collieries, reductions are 

ly in force—the alterations at Staveley being one penny per 
ton reduction on long work, the previous price having been 
Is. per. ton; 2d. from 2s. on straight work, and 40. from 
3s. 8d. per yard of cutting. 

There is more work doing in the ordi cast steel trade. 
During the week tenders have been sent in for a large quantity 
of various kinds and sizes of steel required by the Dowlais Com- 
pany, but I have not, as yet, heard to whom the order has been 
given. A large Scotch iron company has also placed orders for 
tool and other steel during the week, and some of the Indian and 
.. home railway pares Ni at had offers sent in for similar goods. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TurovcHout the North of England there is little worth 
recording relating to trade at present. Although the hopes and 
wishes of many or have n realised, and the treaty of 

has been signed, 


peace there are no signs of any improvement in 
trade. It will — months before any marked c for the 
better is perceptible. 

On” at Middlesbrough, on Tuesday, there was only a 


small saieaditban. Business was as flat as ever. Merchants were, 
however, diligent in their inquiries for pig iron. The reason for 

is was soon apparent. A very influential firm of ironmakers 
had disposed of about 48,000 tons of pig iron at a figure below the 
prices agreed upon by the ironmasters. In consequence of this, 
certain merchants have been able to purchase 4 ewe at 40s. 6d. 
per ton, No. 3—that is to say, about 6d. per ton below the quota- 
tions of the blast furnace owners. It is stated, however, that the 
ironmasters still intend to blow out ten blast furnaces in order to 
reduce the total make. 

In the finished iron trade there is very little doing. 

The blast furnace owners have given notice of a reduction in 
wages, and the ironworkers in the manufactured e are 
to submit to a reduction. Both classes of men will readily agree 
to an amicable settlement of the question. 

The Lackenby Ironworks at Eston, Middlesbrough, have been 

oe. Messrs. Lloyd and Co., of the Linthorpe Ironworks, 

On the Tyne, Wear, and Tees, there is a fair amount of ship- 

= and engineering in hand. Ironfounders are rather 
usier. 

The coal and coke trades are flat, and are not likely to revive 
until there is an improvement in the iron e. 

Business generally is very dull. It is ho that no complica- 
tions will arise in dealing further with the tern Question, and 
that in the course of a month or two contracts for all kinds of 
work which have been held back will be given out. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue slight revival which was noticeable in the iron market last 
week has unfortunately not been sustained. Up till Friday, 
warrants were in com ively good demand, with prices 
advancing, but this week the market has been very dull, and 
values have declined several pence per ton. There has also been 

“less demand for makers’ iron, and a number of the special brands 

have been reduced about 6d. Instead of improving, as was 
anticipated, the foreign department of the trade is in a worse 
position than ever, and there is likewise a great falling off this 
week in the imports of pigs from the North of England. In 
these circumstances it will be seen that the ironmasters acted 
wisely when at their last meeting they resolved not to increase 
the number of furnaces in blast for another three months. Two 
of the furnaces were lately put out, as noticed in a previous 
letter, but within the past few days Messrs. W. S. Dixon, 
Limited, who have had only three furnaces blowing for some 
time at their Govan ironworks, lighted up another two, so that 
altogether there are now 87 in blast, as compared with 119 at 
the same time last year. No pig iron has been placed in the 
public stores in the course of the week, but a small quantity was 
ont ¢ ae leaving 170,277 under the charge of Messrs. Connal 
and Co. 

The warrant market was quiet on Friday, but sellers were firm, 
and a fair business was done. In the morning transactions were 
reported at 51s. 7$d. one month, the afternoon business being at 
4d. less. On Monday, the market was dull, with a small business 
in the forenoon at 51s. 5d. cash, the same price being paid in the 
after part of the day. Business was flat on Tuesday forenoon at 
51s. 3d. and 51s. 4d. cash, and 51s. 7d. one month, whilst in the 
afternoon the quotations were 51s. 44d. cash, and 5ls. 6d. one 
month. On Wednesday the market was firmer at 51s. . cash 
and 5ls. 5d. fourteen days. To-day—Thursday—the market was 
quiet, with a moderate business at 51s. 54d. and 51s. 5d. cash. 

The demand for makers’ iron is quiet, the prices having a down- 
ward tendency. A number of No.1 s cial brands have fallen 
in value. For No. 3 there appears to be relatively rather more 
inquiry, the prices of this quality being better sustained. Gart- 
sherrie, Summerlee, Langloan, and Carnbroe, No. 1, declined 
6d.; Monkland, No. 3, 3d.; Clyde, No. 1, 6d.; Govan, No. 3, 6d.; 
and Dalmellington and Kinneil, No. 1, 6d. each. The following 
are now the correct quotations :—G.m.b., f.o.b. at Glasgow, per 
ton, No. 1, 52s. 3d.; No. 3, 50s. 9d.; Gartsherrie, No. 1, 59s.; 
No. 3, 54s. ; Coltness, No. 1, 64s. 6d.; No. 3, 56s.; Summerlee 


No. 1, 58s.; No. 3, 52s. 6d.; Langloan, No. 1, 61s. 6d.; No. 3, 54s.; 
Carnbroe, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Monkland, No. 1, 
52s. 6d.; No. 3, 50s. 9d.; Clyde, No. 1, 53s.; No. 8, 52s.; 
Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 51s. 6d.; Calder, 
at Port Dundas, No. 1, 58s.; No. 3, 52s.; Gle ock, at 

, No. 1, 58s.; No. 3, 53s. 6d.; Eglinton, No. 1, 53s.; 
No. 3, 51s.; Dalmellington, No. 1, 53s.; No. 3, 51s. 6d.; Carron, 
at G outh, No. 1, 65s.; ditto, specially selected, 70s.; 
No. 3, .; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 55s.; 
Kinneil, at Bo'ness, No. 1, 54s.; No. 3, 51s. 6d. 

The exports of pig iron last week amounted to 6876 tons, as 
against 8084 in the corresponding week of 1877, there being now 
a total decrease since Christmas of 5100 tons. Last week’s im- 
ports of Middlesbrough pigs at Grangemouth were 6090, showing 
an increase of 770 tons on those of the corresponding week of 
last year ; but in the case of the imports there is also a decrease 
since the beginning of the year amounting to 1937 tons. 

In the malleable trade there is little if any improvement observ- 
able, the recent reduction in prices having as yet failed to influ- 
ence the trade to any perceptible extent. More activity is, how- 
ever, now being experienced in the Clyde shipbuilding trade, and 
it is expected that a number of the ironworks will shortly have 
an increase of orders from this cause. Last week’s consignments 
of iron manufactures to foreign ports were com) tively heavy, 
embracing six locomotives for Bombay, valued at £13,890 ; and 
£12,752 worth of machinery, of which £9040 went to Rangoon, 
and £2170 to Manilla; £5786 castings, £3756 to Bombay, and 
£1000 to Rangoon ; £5500 galvanised iron ; and £6000 miscellane- 
ous articles. 

It is expected that the strike of puddlers at Messrs. Spencer’s 
ironworks at Coatbridge will terminate in the course ~ few 
days. The workmen, it will be remembered, struck, not because 
they objected to a reduction of wages, but because they were of 
opinion that it ought to have been delayed until enforced also at 
the other works in the neighbourhood. The firm, it is thought, 
will restore the amount taken up rather than keep the works 
stopped, unless their neighbours should speedily relieve them of 
necessity of doing so, by lowering the wages of their workmen. 

There is a better inquiry for coals for shipment at the western 
ports, but the foreign e is not equal to that of former years at 
this season. For domestic and manufacturing purposes the 
inquiry is limited, and prices of all sorts are low. In the eastern 
mining counties there is likewise comparatively little doing. 
There the export department has not in the least improved, and 
prices are now cut down to the lowest possible point. Coals are 
accumulating at the pit-heads, even though the miners are almost 
everywhere on short time. 

In different parts of Lanarkshire the colliers have come out on 
strike as the reduction of wages lately intimated came into force. 
But in most cases the men have only remained idle for a few 
days, while they held meetings on the subject. Ata large mass 
meeting the other day, in the vicinity of ilton, it was stated 
that the reduction in that district, which amounts to 124 per 
cent., is in addition to a previous decrease of the same amount 
within the last two months. The average wages in the locality 
is now 3s. 6d. aday. The men resolved to take steps for the for- 
motion of a county union. A conference of miners’ delegates 
took place in Glasgow on Monday, when representatives were 

resent from Stirlingshire, Linlithgow, Fife, and Clackmannan, 

id and East Lothian, Maryhill, and Cambuslang. The reports 
given in showed that reductions, varying from 10 to 12 per cent., 
were general all over the districts represented. It was 
apeaies “make strenuous efforts to form a county organisation 
in Lanarkshire ;” and, in view of the recent accidents at High 
Blan and Kilsyth, it was resolved to “‘ continue to urge upon 
the Home Secretary the necessity of increased inspection of the 
mines in Scotland, and that he be also uested to make it 
imperative on mineowners to have at all their pits a patent 
detaching hook, in order to prevent accidents from overwinding.” 

Up till the time of writing, the bodies of the sixteen miners 
entombed in Messrs. William Baird and Co.’s Barrwood Colliery, 
Kilsyth, by the explosion of fire-damp which took place there 
last Friday morning, had not been recovered. The i ctors 


start bar making at Plymouth with very little cost, the turbine 
and waterworks arrangements generally being in good order. 

_ The leading coalowners of South Wales are ming more 
literary in their characteristics. One of the Rhondda firms has 
issued a little book giving full details of the special character of 
their coal, another the Aberdare and Plymouth, a neat circular 
reprinted from the Western Mail, with an historical statement 
regarding the coal ; and another, which claims to have been the 
first to send the 4ft. steam coal to the London market. 

The total export of iron last week was 3284 tons only. In 
patent fuel there has been a falling off, but coke sales are good. 
The Newport trade shows a decided improvement, and Cardiff 
coalowners are sending a quantity of their coal off from Newport. 
uch annoyance was felt at Cardiff on Wednesday by the 
report that the Canal Bill had fallen through. This bill for 
docking the canal near Mary-street was supported by the cor- 
poration, but the opposition of the Marquis of. Bute was a strong 


one. 

Thirty puddlers leave Merthyr this week for Runcorn, and 
more are to follow. here is now a deputation in Wales 
‘‘ enlisting” good ironworkers, I hear. 

No change in the price of coal or steel is recorded. The coal- 
works in all directions are in greater activity than usual, the 
home trade being good. Foreign trade is dull. 

Some two years ago Mr. D. Evans, the then mill manager of 
the Rhymney Works, succeeded to the appointment of “technical 
manager” to the Ebbw Vale Company. Very soon after the 
aperetness was made the cngenaiided depression in the history 
of iron making set in, and resulted in a very considerable part of 
the ironworks department being brought for a time to a stand- 
still. Mr. Evans set to work in order to improve the condition 
of things with which he was surrounded, and through his efforts 
three blast furnaces have been blown in for the purpose of 
making spiegel, containing from 18 per cent. to 22 per cent. of 
manganese. The Pontymoil Works have also been brought into 
active operation, and are turning out first-class merchant iron 
and coke bars. The Ebbw Vale No. 1 and 2 furnaces, which 
were turning out only 250 to 300 tons each weekly, have, during 
Mr. Evans’ management, been made to produce over 500 tons 
each during the week. So that the weekly aggregate production 
before Mr. Evans’ appointment for both furnaces was from 500 
to 600 tons, it now reaches over 1000 tons weekly. At the Vic- 
toria Works—which were idle—operations have commenced, and 
a new trade has been introduced by the making of tin iron for 
market purposes, and numbers of workmen who were idle now 
find constant employment in consequence. Mr. Evans has now 
been appointed successor to Mr. Laybourne, as chief manager of 
the Rhymney Works. 








Kine’s CoLiece Encrveerine Socrery.—An ordinary meeting 
of the Society was held on Friday, March 8th, Professor Glenny 
in the chair, at which Mr. R. Blunt read a paper “On the Use 
of Ornament in Manufacture,” under which title he spoke of two 
correlative subjects, namely, the place and use of ornamental 
beauty in structure and design, and the manufacture of orna- 
mental work for such purposes. ‘T'aking the first question, he 
contended for the encouragement, whenever possible, of orna- 
mental beauty in engineering structural ont ag contesting and 
criticising Mr. Ruskin’s law—as laid down in several passages 
quoted from his works—that all ornament or decoration whatever 
is inadmissible in places of business and active life, and is to 
confined to the beautifying of home. Passing to the second 
question, as to the use of manuiactured and machine-made 
ornament, Mr. Blunt defended the employment of such work in 
default of hand-made sculpture against the charges of badness 
and dishonesty, of which Mr. Ruskin accused it, passing round 
some sketches to illustrate particular forms of cast design, good 
and bad. He then defined the proper place and pur of 
ornamental work in completing and aiding to harmonise the effect 
of the whole structure. A vote of thanks to the chairman and to 
Mr. Blunt brought the meeting to a close. 





e r 
and mining engineers decided that the only practicable means of 
entering the rm was by restoring the shaft of No. 2 pit, a great 
part of which was ed by the force of the explosion, and this 
work is necessarily very difficult and slow in the accomplishment. 
Most of the eighteen men who were rescued, more or less seriously 
injured, are progressing satisfactorily towards recovery. 

At a meeting of Fairfield Association held on Friday evening 
last—Mr. Cooke in the chair—Mr. J. G. Fairweather, C.E., read 
an interesting paper on “‘ Water-wheels.” 

At an influential meeting of members of the Institution of 
Engineers and Shipbuilders in Scotland, held in Glasgow on 
Tuesday evening, a committee was appointed to see what steps 
should be taken in connection with certain arbitrary orders 
issued to shipbuilders by the Board of Trade. This action has 
arisen on a paper by Mr. W. Denny, read at a previous 
meeting. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Tue Taff Vale Railway has had within the last week or two, 
more coal-laden trucks sent down to Cardiff than at any former 
period, even not excepting the occasional flushes of prosperity, 
such as in the first commencement of the great rise in prices 
four years ago. During one week the total trucks amounted to 
11,134. The total coal sent from all Wales during last week was 
108,005 tons. 


The whole of the collieries belonging to the Nantyglo and 
Blaina Company, have now passed into the hands of Messrs. 
John Lancaster and Company, Wigan, for a term of years. 
They are capable of an output of half a million tons per annum. 
It is still under consideration what shall be done with the blast 
furnaces, ironworks, and machinery generally, but the impres- 
sion prevails that it will all be cleared off as old iron. 

Tredegar Works have been busier cf late than for some time, 
and are now working off 1600 tons of iron rails for Government ; 
destination, Woolwich. Blaenavon is occupied with 7000 tons of 
Danish rails, and is carrying out extensions. Dowlais has been 
busy with rails for Selvonbeny and Wellington, and still con- 
tinues todo a little in the bar line. Bars also have been shipped 
freely by the Llynvi Company, and Booker, as usual, has been 
moderately active with plates and sheets. Their charcoal and 
coke brands rank high in the market. 

The well-known Garth Anchor Works, which for some time 
has been in the market, are at length to be brought to the 
hammer. 

A favourable turn has set in with the tin-plate trade, and in the 
Swansea district makers have not only been busier, but in some 
cases have had a slight improvement in price. The stocks held 
are very slight, and if some change sets in from the States, some 
appreciable advance may have to be recorded. 

n the whole, iron prospects are improving, and during the last 
week speculation has been on foot as to the probable starting of 
a portion of Abernant Works and Plymouth. As I have log 
since stated, the arrangements with regard to the estate of Mr. 
Fothergill are in such a condition as to leave it uncertain any da 
whether they may not be compelled to shut up. Seed, 
the closing is now announced as ‘at hand.” The project also 
foreshadowed is hopeful one, that of the largest debenture 
holders taking the estate and paying off existing mortgages 
Mr. Morton is unders to be one of the financiers of 
which the prospected company will be formed, and in addition 
to decided improvements that may be expected to take place in 
the coal arrangements, some hopes may be entertained of 





starting a portion of the ironworks. It would be possible to 
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Mr. anp Mrs. German Reep’s EntertatnmMent.—‘‘ Double- 
day’s Will” is the title of a new first part announced to be 
roduced at St. George’s Hall, on Monday, March 25th. Mr. 

. C. Burnand is the author of the piece, and Mr. King Hall 
supplies the music. “The Happy ungalow” and ‘‘ Answer 
Paid” will be withdrawn, and Mr. Corney Grain’s new sketch, 
“In a Country House,” will conclude the programme. 


Epps’s Cocoa. —GRATEFUL AND ComrortiInG.—‘“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
Preakfast tables with a delicately flavoured beve which may 
save us many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be poe u 
until strong enough to resist every tendency to di ‘ un 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourised frame.”—Civil Service Gazette.—Sold only in ets 
labelled—James Epps and Co., Homeopathic Chemists, London, 
—fApvr.] 
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THE IRON, STEEL, AND ALLIED TRADES 
v 1877. 


a 


From the first annual report issued to the members of 
the British Iron Trade Association by Mr. J. 8. Jeans, 
the secretary, we learn some important facts, showing the 
condition and progress of the above-named industries in 
the past year. The association referred to was 
eutablished in the year 1875, and some of its prin- 
cipal objects are — to secure a means of communi- 
cation between members of the iron and steel indus- 
tries of Great Britain on all matters bearing upon their 
commercial interest; to circulate detailed statistics of the 
iron and steel trades, both at home and abroad, and 
generally to take all proper measures for advancing the 
interest of the British iron and steel trades in their 


various branches. We propose here to place before our | 


readers some of the more important facts contained .in 
this report, confining our observations to the production 
of iron ore, pig and malleable rom, steel, and coal. 


The earliest returns of the produce of the iron mines | 


of the United Kingdem was for the year 1856, when the 
total output of iron ore from the mines of the United 
Kingdom amounted to 10,483,309 tons. Of this quantity 
South Staffordshire and Worcestershire furnished 2,205,000 
tons ; Cleveland, 1,903,253 tons ; South Wales, 1,780,000 
tons; and Scotland, 2,200,000 tons. The yield of these 
ores together with those imported, used in admixture the 
same year, gave of pig iron 3,636,377 tons. Since 1856 


| the above-named districts have been developed, and lar 

| metallurgical works established to reduce the ore to the 
| crude form of pig iron, other districts show a falling off. 
South Wales, for example, for thirty years or more has 
not obtained more than one-third of the pig iron produced, 
from her native ironstone. It has been ealentased that 
| the transport of the additional ore required to make a 
| ton of pig iron in Wales—obtained largely from North- 
| amptonshire and the West of England—is not less than 
| 13s. 6d. per ton, whereas the cost of ores so delivered in 
| South Staffordshire is only 2s. 9d., and in Cleveland only 
| 4s. per ton. 

e total production of all varieties of the ferruginous 
| deposits of the United Kingdom in 1860 was 8,024,205 
| tons, increased to 16,824,427 tons in the year 1876. Thus 
it appears that in a period of sixteen years, the produc- 
tion of iron ore has increased two-fold, the value in 1876 
| amounting to £6,825,705. The foreign ores imported are 
of considerable importance, on account of the high 
percentage of metallic iron they contain ; in the year 
1875 nag amounted to 458,698 tons, increased to 672,235 
tons in the year 1876, and to 1,140,000 tons in 1877, the 
value in the last-named year amounting to £1,239,904, or 
an average of from 18s. to 19s. per ton. In addition to 
the foreign ore the product known as “Burnt ore,” 
obtained from pyrites treated in the copper precipitate 
works, is also available for reduction, as it contains from 
60 to 67 per cent. of metallic iron. The quantity of 








“ Burnt ore” obtained from pyrites in this way in 1876 








the development of the iron ore resources of the kingdom 
exhibits remarkable progress, more particularly the 
districts of Cleveland, Cumberland, and Lancashire, 
Northamptonshire and Lincolnshire. In the first-named 


listrict the —— of ironstone of the variety known as | 


argillaceous carbonate advanced from 1,520,340 tons in 


1856 to 6,252,314 tons in 1877, while in the year 1876 the | 
output shows an aggregate of 6,562,000 tons, of the value | 
of £1,162,020; the total output of the mines of the | 


United Kingdom being in the same year 16,841,583 tons, 
of the value of £6,825,705, 

Cumberland in a period of seventeen years since 1859 
has increased the production of her hematite ores three- 
fold, from 400,000 tons in the first-named year to 
1,250,000 tons last year. Lancashire during the same 
period increased her production from 445,000 to 900,000 


‘tons in 1877, according to Mr. Jeans’ report. These districts 


furnish ores especially adapted tothe manufacture of Besse- 
mer steel, by reason of their freedom from phosphorus 
and sulphur, and the production is probably capable of 
increase, whenever an increased demand for the ore may 
arise. Northamptonshire in 1859 produced but 130,058 tons; 
now its yield greatly exceeds 1,000,000 tons, the actua 
— in 1876 a 1,161,130 tons. Lincolnshire, also, 

as made rapid strides, from 2000 tons in 1859 to upwards 
of half a million tons in 1877. In 1876 the actual yield 
was 573,374 tons. This last-named district, like Cleve- 
land, sesses remarkable facilities for making an 
exceptionally cheap quality of pig iron, and in some 
important markets the two districts come into active 
competition. Ten years ago the production of pig iron 
in colnshire was but 13,000 tons; now it varies 
between 110,000 and 125,000 tons per annum. In 1876 
the actual yield of the furnaces was 125,198 tons. While 





H.M.S. INFLEXIBLE,—(For description see page 206.) 


amounted to 300,000 tons, and a large quantity will have 
been utilised during the past year. 

The Pig Tron Trade in 1877.—Having generally consi- 
| dered the production of the raw material, Mr. Jeansadvances 
to the consideration of the crude metal, and from the 
| report before us it appears that there are no less than 
265 different establishments where pig iron is produced. 
Of that number thirty-nine are in Cleveland, and twenty 
seven in Scotland; of the remaining districts, comprising 
199 works, the returns of production were promptly 
| obtained, and with most satisfactory results except in a 
| few cases. From the data thus obtained very interest- 
|ing facts are derived, showing that with the widespread | 
depression existing thoughout the past year, the 
production of pig iron has not materially declined. The 
total yield has been ascertained to be within a quarter 
of a million tons of the production of the year 1876, and 
considering the vicissitudes to which our iron industries 
have been subject in 1877, this falling off may be 
regarded as inconsiderable. While, however, production 
has not diminished to an extent of any importance, on 
the other hand, prices have been abnormally low and 
unremunerative, causing ironmasters everywhere a degree 
of embarrassment and anxiety almost unequalled in its | 
intensity and duration. The Cleveland district has pro- 
duced in the year 1877 a tonnage amounting to 2,124,831 
of pig iron ; in the previous year, 2,075,565 tons ; while 
in the year 1868 the production was but 1,233,418, the 
prices varying, taking the average per ton, from 45s. 2d. 
in the year 1868 to 50s. 3d. in 1870, and 109s. 2d. in 1873 
falling to 70s. 11d. in 1874, and 47s. 10d. in 1876, an 
still. further declining in the past year to 42s. per ton, 
the lowest price attained during a period of ten years, 
and a price so low that, according to the law of averages, 








cannot be long maintained. The exports of Cleveland 
pig iron have steadily increased from 136,806 tons 
in the year 1868 to 275,721 tons in 1874, and 364,899 tons 
in the year 1877. Scotland exhibits a falling off in pro- 
duction in 1877, when an average of eighty-four furnaces 
yielded 982,000 tons, a considerable falling off, when com- 
pared with the previous year, when 116 furnaces in blast 
produced 1,103,000 tons. The Scotch ironmasters in 
August last, finding the condition of trade so unfavour- 
able, agreed to blow out one-third of their furnaces, so 
that at the end of the year but eighty-eight were in blast, 
compared with 116 in the previous year ; and it may be 
observed that at no period in the history of the Scotch 
iron trade since 1844 have fewer furnaces been in blast 
than in 1877. The quantities for shipment and home 
consumption also show a decline from 1,067,000 tons in 
1873 to 840,000 tons in 1877, while the stocks in hand 
have increased in the same years from 194,000 tons to 
505,000 tons. Of the quantities exported to foreign 
countries, a falling off appears from 368,453 tons in 1875 
to 303,752 tons in 1876, and 274,409 tons in 1877, while the 
average prices per ton were respectively 54s. 11d. in 1877, 
58s. 6d. in 1876, and 65s, 9d. in the year 1875. _Cumber- 
land and Lancashire, with an aggregate of fifty-seven 
furnaces, produced 1,100,000 tons in 1877. At one esta- 
blishment the average output per furnace was 25,700 tons, 
at another 23,500 tons, and at a. third 28,900 tons. 
These furnaces are the largest in the kingdom, those 
in the Cleveland district being the next in capacity, 








and yielding from 19,000 tons to 20,000. tons per 
annum. The iron trade of the Principality has experi- 
enced greater depression during 1877 than at any 
previous period in its history. The production of 
1877 was but 600,000 tons, compared with 730,000 
tons in the previous year. The average capacity 
of the best furnaces in South Wales does not nt from 
14,100 to 14,200 tons, the actual yield in 1876 being 
11,827 tons per furnace. The make of pig iron in 
North Wales in 1877 was 25,000 tons, compared 
with 32,723 tons in the previous year, the furnaces of the 
Ruabon Iron Company being idle during the year, while 
those of the Brymbo Company were but partially em- 
ployed. In the northern district of Staffordshire 
in 1877 the pig iron made amounted to 205,000 tons, 
and in the southern districts to 375,000 tons, com- 
pared with 213,569 tons, and 465,946 tons respectively in 
the previous year. The production of South Stafford- 
shire has been declining for some years ; as recently as 
1874 the district contained 169 blast furnaces, which are 
now reduced to 147. The West Riding of Yorkshire 
district, with twenty-seven furnaces in blast in 1877, pro- 
duced about 230,000 tons, against 235,451 tons in 1876. 
Derbyshire, like the preceding district, which may be 
said to do a trade peculiarly its own, produced in 1877 
from 305,000 to 310,000 tons of pig iron, compared with 
300,719 tons in 1876. The works in Lincolnshire, 
the most recent of our iron centres, have not been 
so actively employed in 1877 as in the previous year; 
the output of the furnaces being approximately 100,000 
tons, against 125,198 tons in 1876. In the manufacture of 
pig iron in Great Britain 489 furnaces were more or less 
actively employed in 1877, the total number built being 
974; while four years previously of the 1010 furnaces 
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built, 671 were in operation. An interesting comparison 
is afforded by the following abstract, showing the expan- 
sion of the pig iron trade in Great Britain and the United 
States, in each of the following years :— 


United States. 

















Year, Great Britain. 

Tons. 
1740 17,350 
1810 
1833 700,000 
is40 1,248,871 
Is45 Fe | 
1854 3,06 8 
1st 3, 987,359 
1870 3, 1S 1,850,000 
1872 6,741,929 2,834,558 
1874 5,991,408 | 2,689,418 
1875 6,365,462 
1876 6,555,997 





The total pig iron production of the world is computed 
at 13,847,213 tons in the year 1876—when France pro- 
duced 1,449,536 tons; Germany, 1,862,000 tons; Belgium, 
440,958 tons; Russia, 397,500 tons; Sweden, 339,486 
tons; Austria, 480,000 tons ; and other countries, 228,000 
toms. 

The Manufactured Tron Trade in 1877.—Statistics of 
the several varieties of iron in the metallurgical industries 
comprised under this head, Mr. Jeans’ very valuable 
report says, are as inaccessible now as they were thirty 
years ago; he gives, nevertheless, some fairly reliable data 
of ‘the approximate production in 1877 of finished iron 
amounting to 1,794,000 tons, contributed by the respec- 
tive districts in the following proportion :—Cleveland and 
Durham, 405,000 tons ; South Wales, 98,000 tons; Scot- 
land, 218,000 tons; South Stafferdshire,365,000_ tons ; 
Yorkshire, West Riding, 116,000 tons; Sheffield and 
Rotherham, 155,000 tons ; Derbyshire, 25,000 tons; Lanca- 
shire, 200,000 tons ; Cumberland, 28,000 tons ; Shrop- 
shire, 60,000 tons; North Staffordshire, 100,000 tons ; 
other districts, 30,000 tons. That the importance of these 
extensive works may be understood, numbering 312 in 
Great Britain, and containing 7159 puddling furnaces, 
the actual capacity of production is computed at 


equivalent to 4,295,400 tons. 
Exports of iron and Steel in 1877.—The total quan- 
tities of all varieties of iron and steel exported from 1870 
to 1877, appear in the following summary :— 
Tons. 


Year. 
1870 
1871 
1872 
1873 
1874 
1875 
1876 a 
1877 cl ape. ; 
The most material decline in exportation has taken place 
in railway iron. The quantity exported in 1870 was 
1,059,352 tons, declining m 1873 to 785,014 tons, and still 
further in 1875 to 545,981 tons, while in 1877 the quantity 
was but 497,924 tons. 

The Bessemer Steel Trade in 1877.—Within a period of 
ten years the resources of the Bessemer works have in- 
creased two-fold. In 1868 there existed 18 works, with 
57 converters of various capacity. In 1877 the number 
of works was 25, with 114 converters, ranging in capacity 
from 3 tons to 10 tons, one establishment at Sheffield, that 
of Sir John Brown and Co., having three of the largest 
capacity. The production of Bessemer steel ingots in 
1877 amounted to 750,000 tons, being an increase of 
50,000 tons over the previous year, wiih the ucti 
in 1870 was but 215,000 tons. From official sources, the 
following statement shows the world’s yield of Bessemer 
steel in the year 1876 :— 





20,737,410 
20,004,562 

















Bessemer steel ingots. lc ther steel 
Countries. No. ot ileclem- | 
No. No. } 
makers. | verters. Tons. | Tons. 
Great Britain.. .. .. .. 4 = 6| 6 700,000 140,900 
a States . 1 4 i z one 71,08 
=o" se ~ na - | > 4 ri — 
Frais 35 fee . Ys 261,874 | 20,876 
Sweden ..-.. : 12 i 38 21,789 aioe 
Germany... .. . ee hi } 78 242,261 | 128,449 
Russia - t 8,500 
Total.. .. . "85 207 1,833,173 | — 








The development of the Bessemer steel industry in the 
United States has been remarkably rapid. In 1870 the 
production was 40,000 tons, increased to 110,500 tons in 
1872, to 191,933 tons in 1874, and 525,996 tons in 1876, 
while the production of 1877 is believed to be much 
larger. The average price per ton of Bessemer steel rails 
exhibits considerable fluctuations. In the six months 
ending December, 1870, the average price was £10 17s. 6d. 
at the works. In the corresponding period of subséquent 
years prices ranged as follows: In 1873, to £15 10s. per 
ton ; im 1875, to £8 17s. 6d. per ton; in 1876, to £7 2s. 6d. 
per ton; and in 1877, to £6 7s. 6d., per showing a fall- 
ing off of £9 per ton compared with prices in 1873, and 
£4 per ton less than the average of the first half of 1870, 
which was generally considered a normal and average 
year. Steel is clearly, in the matter of rails, taking the 
place of iron, and increased demand with returning 
prosperity will give it a great impetus. The return 
for the year 1877 of steel rails exported shows an 
increase of 60,727 tons compared with the exports of 1876, 
the’ respective values of the ‘exports being—in: 1876, 
£1,636,852, compared with £1,926,714 im the year 1877. It 
is observable that in both years Russia had proved our best 
customer, in 1876 to the extent of 66,029 tons, and 75,090 
tons in 1877, an inerease of 9000 tons in the last-named 
year, notwithstanding the unsettled state of industry and 
commerce due to the’ war ‘recently terminated: by an 
armistice. 

The Siemens Steel Trade in 1877:—This new arid im- 
portant process consists in reducing the pig trom and 
other materials to a moltén state in a gas furnace, known 
as the Siemens regenerative gas furnace, at an intense heat, 
atid’ by the due admixture of: pig iton; ore; ‘and other 
materials regulating the percentage: of. carbon; other im- 
purities being removed by the process. The process 





differs from that of Bessemer, in the fact of, coal gas 
and air in regulated proportions in combination at an 
enormously high temperature passing oyer the surface of 
the molten metal, whereas in the Bessemer) process 
atmospheric air is driven through the liquid metal to 


remove the carbon therefrom. Soft. steel, manufactured 
by the Siemens open hearth process is employed in the 
manufacture of plates, axles, tires, moulded: castings, 
springs, and other articles for which mild or soft, steel is 
specially adapted. The cost of production, by both 
systems varies but little. Recent experiments. by the 
Siemens process show the cost at £6 13s. 8d. per ton, 
exclusive of royalty. There are at the present time 
fifteen. works in this country producing steel by the 
Siemens and Siemens-Martin processes, employing ninety 
open-hearth furnaces and about 500 crucibles working in 
connection with the regenerative gas furnace for making 
steel. The capacity of the open-hearth furnaces inactive 
operation is equal to 250,000 tons per annum, that of the 
crucibles to 20,000 tons per annum. The annual yield of 
both varieties of steel by the Siemens process appears in 
the annexed summary for each of the years ending 1877, 
that of the United States being given side by side :— 


Great Britain. United States. 





Year. — - —— —}{ —~—$—_________— 
Open hearth steel. Crucible steel. Open hearth steel. 

Tons. Tons. Tons, 

1873 77,500 5900) 3,500 

1s74 90,500 3300 7,000 

N75 88.000 shy) 050 

S76 12<,000 4150 21,490 

Isi7 137,000 000) | 


Open hearth soft steel in the manufacture of ship and 
boiler plates is being largely employed. Recently it has 
received special recognition by the Admiralty and 
Lloyd's, and the successful efforts of Dr. Siemens to im- 
prove and cheapen the process of manufacture may be 
expected to aid it in developing a steady if not a rapid 
growth. 

Coal.—The returns of production for 1877 are not yet 
available, but the general condition of our commercial 
and metallurgical industries affords a close approximation 
to its consumption and distribution. Taking, for example, 
the diminished production of iron in 1877, compared with 
1876, we have a reduced consumption of coal in the pig 
iron industries of at least half a million of tons, while 
in the case of manufactured iron a reduced con- 
sumption of not less than 350,000 tons is evident, 
giving a total reduction of coal under the head of iron 
manufacture alone of 850,000 tons. In the absence of 
reliable data in other industries, for example, the steel 
shipbuilding, alkali trades, &c., it may be safely inferred 
from increased make and larger exports in 1877, aceord- 
ing to Board of Trade returns, that the consumption of 
coal has been somewhat in excess of previous. years ; 
although in the cotton, woollen, and engineering trades 
there has been less demand, this is probably more than 
compensated by the increasing consumption of out Tail- 
Way system. Coal exported to foreign countries th 1877 
amounted to 15,358,828 tons, against 16,299,077 toms in 
1876; and 14,544,916 tons 1875, the relative value of such 
exports per ton being 13s. 3d. in 1875, against 10s. Id. in 
1876, and 10s, 2d. in 1877. In addition to the above 
exports, the quantities consumed by our mercantile 
marine engaged in foreign trade amounted to 3,661,552 
tons in 1877, compared with 3,564,524 tors in 1876, 
and bs ig tons in 1875, and are i 


tons in 1877, against 19, and 
17,823,165 tons in 1875. 

Beyond the statistical facts contained inthe above résumé 
of the progress of the iron trade for the year 1877, 
the report contains much valuable and detailed_ infor- 
mation on the general condition of the several branches 
of the iron and steel trades, the tariffs imposed ¥ 
foreign countries and the United States upon Bri 






iron, crude _ a the of our iron 
ipbuilding industries, a tonnage in 1837 
shipbuilding years, together with an x, valuable 


for reference of the produce for a number of years and 
prices of the several varieties of manufactured iron and 
steel. 

In conclusion, it is but due to state that the report 
bears ample testimony of the great usefulness of “ The 
Mineral Statistics of the United Kingdom,” which are 
frequently referred to, and it further adds that the 
statistics of the iron trade form but a part of the annual 
volume issued from the Mining Record office. 








NOTE ON THE TRIALS OF H.M.S. IRIS. 
3y¥ Ropert MANSEL. 


THE reports of the performances of H.M.S. Iris under 
various circumstances, recently given in THE ENGINEER 
are interesting in themselves, and illustrative of an old 
homily. Most people who have to do with steamship 
propulsion at some time or another have been painfully 
reminded of the final deduction of this and other branches 
of human knowledge, “ how very little we do know.” 

The importance of the subject, or of anything tending 
towards its elucidation, warrants the offering of a partial 
examination of some of the data, in accordance with me- 
thods advanced on several occasions.* In effect, it has been 
stated, in the direct motion of a steam vessel, the deve- 
lopment of the gross power, in relation to the’ speed of 
the vessel is pe in general terms, by an equation 


of the form, 
E+ Vlog. -'aV. 

The proposition asserted being, the equality of the gross 
power E to the successive produet of a constant factor 4, 
the speed V, and the number whose common logarithm 
is the product of a second constant. factor « inte the speed, 
Now, these constants vary in different vessels, arid also 
in the same vessel, under different circumstances, , Let 
us inguire,into the bearing of this.in the ease of the Iris 








* See Tue Encineer, October and December, 1876, and August, 1877. 


sift fo hah 





and two other vessels, in order to afford a means of 
coinparison atta illustration of deductions: 

If we refer to the equation 

> dd 3 ,/p q 
E> ame (I + rp), 
this will be seen to be the mere expression of the power 
developed by a pair of compound engines, measured in 
Watt’s units of indicated horses. The respective elements 
of the second member are—d the diameter of the small 
piston, s the stroke, 7 the ratio of area of the large 
piston to the small, N the number of strokes per minute, 
and P, » the mean diagram pressures in the high-pressure 
and low-pressure cylinders respectively, Assume, for 
the ee asa mere hypothesis, that, in terms of the 
speed of the vessel and constant quantities, we can 
write— 
N= x, V log. ~' AV; and, also, 
(P + rp) if log. ha, 

Obviously, if we multiply the respective products of the 
first and second members of these by the quantity 
d* s 
21010 

d? s dts 


PV o -! r 
21010 sion “oF ¥ tos. (a + BY, 
The first member of this is simply the value of E ; and, 


d? s : 
21010". by 4, and (a + B) 


on substituting these in the second member, we 
E= 6V log —' a V. (1) 


An obviously necessary consequence, if the following 
equations are true : 


, we will have, 


(P + rp) =— 


if we denote the product 


by > 
have 


Nea, Viog.-'8V . (2) 
(P + rp) =flog.-'aV. (3) 


Within the limits of speed for which a given vessel 
and her propeller are suited, these equations are affirmed 
to be true ; and though, doubtless, there are insufticiencies 
of observation and disturbing circumstances which, in 
many cases, may mask the true figures, they are believed 
to be confirmed by all experimental data. 

Recently, speaking of the two principal currents produced 
inthe water by the passage of a vessel, namely, the retrograde 
flowing displacement current, and the following frictional 
current, it was remarked :—“In practice an average 
action is established, beginning from a state of rest... . 
We have power, revolutions, and pressures following a 
definite law until, at a high speed, racing of the propeller 
commences. In the case of the single screw, contrary to 
what occurs with the paddle or twin-screw, we find the 
pressures augmenting in an even greater degree. The 
probable explanation is—a racing propeller, driving 
water from the stern, causes counter currents which 
interfere with the free flow of the retrograde displace- 
ment current, and we have an augmented head wave and 
corresponding resistance.” 

Tt was previously explained, in reference to the case of 
paddle and twin-screw Propeters beginning to race :— 
“They expend an abnormally great proportion of power 
on ship; this, however, goes to assist in producing the 
flow of the displaced water astern, it lessens the resisting 
head wave forward; hence the resistance does not 
increase at the rate it otherwise would, according to the 
northal law of the, pressure previously existing. The 


‘of the floats near the head wave, and of 

rs at the quarters, makes this re- 
action a speeds very marked as compared 
si le “screw, where this action is masked or 





even reve : ; 
In proposing to take some illustrative cases, we will 
first refer to a very early exalts of progressive speed 
trials, namely, those made on H.M.S. Prince Consort, on 
25th of ber, 1863. The constants in equations (1), 
(2), and (3) seem to have the particular values for this 
vessel, as in the following :— 
FMS. Prince Consort. 
E= 43°89 Vlog. -"? ‘U566V. 
N= 4°385 V log. -? — ‘0018 V. 
2P= 621 log. —? “0584 V. 
Tabulating the four trial speeds, and contrasted formula 
and trial values of the power, revolutions, and pressures, 
adding, also, a fifth line of results of a higher speed tried 
on the preceding day, we have: 
H.M.S. Prince Consort—Single Serew, Equal Cylinders. 
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Trial Power. i Revolutions, Pressures. 
speeds. Formula. Trial, j Formula. Trial, Formula. Trial. 

7°78 M41 al a5°04 38 

9°52 1445 1448 40°15 40 

10°33 1743 1739 45°5 45°56 24°01 

12°12 2582 2897 word wr Slo 

13°12 BISS 4m34 | bd 06° 3H" 26 46°48 





Looking at the three upper lines, it will be seen, up to 
10°33 miles, the agreement of the formula and trial 
results are practically perfect, At 12°12 miles, the revo- 
lutiotis still following the law of the formula, we find the 
pressures augmented by about 4]b., and corresponding 
incredse of 315 horses to the power. Here we have no 
racing, but pure over-driving a vessel, as a whole, not 
adapted to the speed. At 13'12 miles we have rating of 
the propeller to the extent of two revolutions, together 
with the effect of increased resistance of one mile more 
speed. The pressures are increased by fully 101b., and 
the power 1050 horses greater than would have been 
necessary by the law which evidently exists at the low 

2eds, Compare this with the Iris trials reported in 
THE ENGINEER of 22nd of February. The equations, m 
this case, seem to, be— 

HAMS. Tris. 
E = 22'39 'V log. ~! | “0697 V, 
N= 3°75" 'V Jog. =! — “0008 V, 
(P+rp)= 4055 log.-! 0705 V. 
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The calculated results of which, contrasted with the 
trial, are as follows :— 
H.MLS, Tris—Twin-Serew. 


Power. Revolutions. 








a Pressures, 
Trial i r Rick, Si et 
speeds.“ yormula.| Trial, | Formula. | Trial. Formula., Trial. 

705 688 | 608°8? 45°05 40°07 14°74 | 13°96? 
11°58 1663 1661 GIS | 65°07 26°ST | 26°58 
14°52 3343 B83T |. Beso Si-2u 42°82 | 48:78 
15°73 | | 4308 4400) | 87°86 88°83 bell | Sty 













The first line presents an 
to think the trial roi rep 
error for 6384 the pre 
reported power, i8 te error to the same degree, 
A mark of\ giterrogation ed tothese. If correctl 
reported, tliete-is some extraneous cireumstance which 
has affected this trial. The power is about 35-horse less 
than belongs té this speed and number of revolutions, 
and is inconsistent therewith, otherwise the agreement 
of the power is practically perfect, and the same with 
the revolutions and pressures, only, in the last line, it 
will be seen, the propeller, racing to the extent of one 
revolution, has this aetion accompanied by a diminislied 
pressure, so t the power is not affected ; the space 
and pressure factors vary to some extent, but the product 
follows a definite law, and, in effect,we have an extension 
of De Pambour’s principle from locomotives to) steam 
vessels. At the Glasgow meeting of the Institution of 
Naval Architects, this action, in the case of H.M.S, Shah, 
was referretl to, but the formula and figures were not 
given, Whigh, being interesting, and bearing on the pre- 
sent inquiry, are added here. ‘The equation in this vessel 


seems to be-— 
HM.S. Shah. 
E = 22°14 V log, —? 0798 V. 
N= 3°69 V log. =! 0005 V. 
2P= 2°302 log. —' 0793 V. 
With comparative results as follows :- 
H.M.S. Shah—Single Screw, Equal Cylinders. 


dmaly. We are incliné 
1, 603'8, is a cleri 
3, calculated from the 













Trial | Power. Revolutions. Pressures, 
al | : 
apoeds. | Formula, | Trial. Formula, Trial. Formula, | Trial, 
oa2)| Se) SIS 175 eos | 6OT 
80 Tas viz 20" Bt wee ir 
12°13 | 245 2505 45°41 21°05 2 
16°45 7484 ve rey 61'ss 46°40 45°00 





The agreement of the formula results and. trials are 
veculiarly close, with this remarkable result :—At the 
highest speed the propeller racing 3°47 revolutions, the 
pressures are reduced 2°51b,, and the law of the power 


currents, and the resultant effect upon the pressures, is a 
epiipct amhich is fayfrom, heing understood; and it is to 
be hoped that further judicious experiments may be made 
on this vessel, in order to clear up difficulties. Should 
such be made and published, may we be permitted to 
express a hope that they will not take the form of mean 
results. Every faithfully-condticted experiment stands 
better on its own bottom, an@ though means are very 

od,.in their own place, it d@es not follow that these 
should be arithmetical means, For example: In THe 


EnGriger of 22nd December arepetPlished results of high- 
speed Hrial of the Iris. The 
ying draft, indicate a 


pair of runs, corrected 


ed of 16°36 miles, the 
Dae wsperd of 16°60 
of the whole is given as 


les, The deduced mean 
"456 miles, with a mean 
power of 6682-indicated hor: Had the power been 
given for each pair-of-runs, we cOuld, with some certainty, 
ve arrived at a result. such the following—which, 
under. the circumstances, can asserted as very 
probable :—At 16°36 and 16°6§% miles, the corresponding 
| indicated powers were 6684 an@ 7080 horses respectively 
|—a better result, by about indicated horse, than 
| afterwatds obtained at the pré@gressive speed trial when 
the pitch of the screw ha mn diminished by 6in., 
giving an illustration of an ration in the wrong 
direction, supposing circumstaii@es—such as draft, trim, 
and weather—to have been pragtically alike in each case. 
The screw is understood to have been the “ Mangin” 
four-bladed; but we are not confident as tu the ratio of 
the true effective pitch of this Serew to the mean pitch 
as noted. On these and other points reliable information 
would be valuable, and it is hoped, in some way, may 
made accessible. 
Whiteinch, March 18th. 
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| THE.CHANNEL TWIN STEXMER EX 
‘Ow Saturday,-a very a took pl 





















































'Tyne. A new twin ship, the wess, bui 
service, was tested for the first €, anc i the 
success. Our readers will remember that Captain Dicey’s 
boat, the Castalia, only failed because she was extremely slow. 
| But the company to whom she belonged resolved to give the 
system another trial. Messrs. Leslie, of Hebburn, carried 


pace | 
beta 





|out, in conjunction with Mr. W, Parker, chief engineer- 
| surveyor to Lloyd's, an elaborate series of experiments with 
| two of the Woolwich iron boats lashed together, from which 
certain important deductions were made; and Mr. Andrew 
Leslie decided that it was quite possible to build a twjn 
! steamer which should attaiu a speed of fourteen knots an hour, 
| and draw but 7ft. of water. Captain Dicey’s Castalia consists 
‘of two half boats, placed at some distance apart; but the 





| Express consists of two complete boats united by a deck. 


continues unchanged through~the entire range of the | 


trials. 
et us now refer to the first set of progressive 
Iris as reported in THE ENGINEER of 15th 
equations for this vessel, under the 
sting, seem to be— rad 


¥ HALLS Its, 

yj E = 22°82 Ke, ‘0780 V. 
. N= 533,0F lee. -' 0006 V. 

 (Ptrypy)= + Plog. aii 
h comparative r 




















as follows :— 
* Tris—Tivin-Screw, 





Revolutions. Pressures. 





Formula, Trial. Formula. | Trial. 










43°12 43°00 18°56 18°44 
65°08 F om A786 40°06? 
82'3@ gens 66°01 66°08 
SUM Fo 85°61 





85°55 


F challenging the 
; and pressures for 
pRote of interrogation 
ér WS given at 2561, which 
sed a misprint for 2861, only the reported 
a@ with 40°96, and correspond to the larger 
s. The revolutions show that the error 
the speed, which being comparatively 
is vessel, there is no sufficient reason for 
jenn in the pressures, at this particular 
1ave perfect or reasonable agreement 
mila and trial elements at all the other 





speed, we find the racing of the pro- 
M about half a revolution, causing a 
%. of about 50-horse to the power, 
fey increased nor diminished, as in 
&. If we distinguish the members 
above equations, and the 
‘the second trial of the Iris 
ely ; on taking the ratio 


, ty x 
ese, we obtain “ = LOW TOR! “0083 V, as the 
tie hp, 









t the pressures n@ 
Biother cases exam 
AN, and (P + 7p) 

esponding members 
f the suffices 1 and 2 res 










5 


1 V under the cirewnstances of the twe 


considered as made up of the product of the revolution 


and ‘pressure ratios, of which the values are > = “926 
waits, 

ml i a @ + 2m,” 5 » —1 ogg V 
log. =! ‘oul4 V, and rey atte 1°100. log. 0069 V 
respectively. 

The conclusion from this investigation is as follows :— 
Differences of circumstarices between the first and second 
trials of the Iris are pe sz tan by the change of. the 
exponential coefficient. of V in the revolution equation ; 
this being ‘0006 in the first trials, and — ‘0008. in the 
second. The first indicates action of the propeller ina 
preponderating flowing aster. current; the second, that 
this action is against the following ov frictional ‘ewrrent. 
The manner in which the mere blade surface Affects these 


ral value of the ratio of the power rel or the 


1357 respectively. The foregoing ratio may also be " 





















Horse-power, 4270. Seale, 161b. = lin. 


The general dimensions of the Express are —Leayth over | 
all, 300ft.; _breadthof -beam, 61ft.; ditto extreme over spon- | 
sons, 63ft 6in.; depth of hulls moulded, 14ft. Gingy height of | 
superstructure, Sft.; length, about 200ft.; width Py gach hull, 
ISft. 3in.; clear width between hulls, 25ft. Ging draught of | 
water, complete, with 90 tons of coals on board, 6ft. Tin. | 
forward, and 6ft. Sin. aft. The two hulls/are united by | 
means of four transverse iron girder bulkheads, which entirely 
—_ over the channel between the two vesgels, and enter into | 
the construction of the hulls from the keels tethe upper decks. 
These girders are so arranged that the*partitions and decora- | 
tions of the saloons on deck completely eonéeal them from view. | 
The great amount of solidity givgW 26 the united vessels by | 
this ingenious contrivance is hie tainifest in the easy motion | 
of the vessel, and the vibpdtion®8e common in large vessels | 
being propelled by engam@8"woPking at over 4000-horse power, | 

ata@imicht ave been expected. The Express 

y, one at each end of each hull. -the 
g mn both ends alike, so that she can 

steam either ahead or astern, and so enter her stations with- 
out having to turn round. Each rudder is so constructed as 
to form part of the bow of the ship—narrow at the outer end 
and wider at the inner end--and so adds to, the buoyancy of 
the whole, at the same time offering the least possible resist- 
ance to the speed of the vessel. “The rudders work upon a 
centre ‘pin, and, when not in use, are securely locked into a 
line with the bows by means of strong bolts which are raised 
or lowered from the working decks by means of cranks. The 
passenget accommodation is all situated in the superstructure 
which binds the two hulls together. The general saloon at 
one end ‘of the vessel oertpies the whole width of the super- 
structure. The ‘walls are lined with white marble pate in 
panels between ‘circular’ pillars of the same material. The 
cold grey of the marble is relieved by gold decorations in 
relief, while the’ columns are topped with gilt, caps. of 
Corinthian désign: "The seats and cushions round, the aioe 
are iti ‘deep crimsof plush Vélvet. Behind the general saloon 
is'placed that ‘set apart for the exdlusive use of ladies, and itis 




















fitted up with the same view to comfort. These saloons are 
approached by separate sets of circular stairs from the upper 
deck. At the further end of the superstructure are the re- 
freshment saloon and a number of private cabins for the use 
of families. ‘hese “are also entered by means of distinct 
stairs from tii¢ upper deck, the tops of the stairs in these and 
the other sal being sheltered by a large round house, with 
glass panels wherein a comfortable lounge may be had. 
There is acco: for over a thousand passengers. 

The enging@#pace is situated in the centre of the deck, 
between thé two sets of saloons, and each engine-room is 
approached fom the deck by either side. As the working of 
the engines igdikely to afford some interest to the passengers, a 
gallery has be@h arranged round each room, one as a general 
promenade, aiid the other for the exclusive use of ladies. The 
engines, whi@h are designed by Mr. Jacob Wallau, and built 
by Messrs. Blagk, Hawthorn, and Co., of Gateshead, are’ con- 
structed upoém the diagonal inclined principle, with two 
cylinders in, gach half of the steamer, each pair working upon 
one crank The cylinders are each 63in. in diameter, 
and the strokes of the pistons are 6ft., and they travel at 
the rate of . per minute. The engine frames are built 
solid into thg vessel, the guide bars forming ties between 
the cylinderg amd the main shaft. All the engine frames 
are of wro iron, with the exception of the carriages, 
which are of “Cast iron. Each engine is complete, having 
its own c@M@ehser "HIF pump, and feed and bilge pumps. 
Th ings are rev means of a small steam cylinder, 

bere i also a small = for the opening and 
shutting of the main stop valve of each cylinder. The whole 
of the gear and pumpsare worked from a small shaft, in order 
that the w ‘might be minimised as much as possible, and 

x “is held by a bracket made of cast steel. 

Is, which are diseonmetted, and work per- 
éectly independent of each other—it ! mt for one 
to be working ahead while the other is backing—are furnished 
with feathermg floats. The extreme diameter of each wheel 
is/24ft.; the have each ten floats, 10ft.Gin. in length, 
and 4ft. 9in. indepth. A large wrought irom’Beam between 
the paddle-wheels carries the gear for wo he’ floats. The 
steam is obtained from four boilers, ea hieh is 15ft. 
diameter and 19ft. long; each boiler is fi m. both ends 
by six furnaces, the total number of furnaces being wenty-four, 
with eight stoke-holes. The furnaces are sack 3ft. 10in. in 
diameter and 7ft. Gin. in length. . The furnaces: have an area 
of grate surface of 650 square feet, and of heating surface of 
1350 square feet. 

The heaviest castings in connection with the engines were 
the cylinders, which weighed 11 tons each, and were cast: by 
Mr. William Black, North-Eastern Foundry, Seuth Shields. 
The boilers haye a working. pressure of 30 lb. tothe square 
inch, which is fully maintained when the engines are-runnihg 
at full speed, at forty revolutions per minute, the consumption 
of coal being at the same time at the.rate of 6.tons per hour. 
Each boiier is furnished with a donkey engine, the whele. of 
the donkeys being connected, so that if there is steam in ‘one 
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_ 20.72 lbs. 
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24.4 LBs. 














Revolutions, 40; Vacuum, 25; Steam, 26 Ub: Average @ all the Cards, 23°55 Ub; four cylinders, G3in. diameter, Gft. steoke : 
C i ‘ The Cards @ré marked with their acerage pressures, and with the following letters : 
8 for Starboard, P for Port, F for Forward, X for Aft, B for Bottom, T for Top , 


boiler, any of the others can be filled from it. There are fonr 
chimneys, oval in shape, and measuring -9ft. by‘ 4ft. ‘bin. 
sectionally. Upon the saloon decks, amidships, is a raised 


| deck, a sort of enlarged bridge, upon which is situate the steer- 


ing apparatus and the compasses. The Express is steered 
by Brotherhood’s patent steam steering gear, supplied by 
Messrs, Brotherhood and Hardingham, of London. ~The 
whole of the upper surface of the superstructure is reserved 
for passengers, and the lower deck at the end of the vessel 


| and the narrow strip at the sides is reserved exclusively for 


the sailors to navigate the steamer. There are no holes in the 
hulls of the vessel save the space that is necessary to carry 
coals. 

The Express started on her trial trip from Hebburn about 
eleven o'clock on Saturday morning, and the result of the 
trial trip is thus given by the Newcastle Daily Chronicle :— 
‘* As the Express moved slowly down the ‘river, her singular 
and massive appearance attracted the attention of hundreds 
of people who lmed the quays and banks on either side. As 
soon as the open sea was reached, the tuys were cast off, and 
the engines set away at full speed for a run over the measureid 
mile. When fairly under way at full speed, the Express soon 
proved herself to be not only an easy-going sea-boat, but also 
a swift traveller. There was a ground swell running on the 
coast which gave a perceptible motion to the vessel, but’ the 
movement was at once easy and free from any unpleasant 
heaving, so often felt in boats of ordinary build, while she was 
free entirely from any pitching: The engines, though at full 
pressure, indicating nearly 4200-horse power, worked’ with 
perfect smoothness and regularity, testifying to the ¢are- 
fulness of their construction, and the high finish given to them. 
After four hours over the measured mile between Whitley and 
Hartley—which showed a mean speed of over 14 knots—the 
steamer was taken for the straight run northwards as faras the 
Coquet Island; with the view of testing what rate of speed would 
beoecupied in the rau home to the Tyne, so as to form an opinion 
as to the 'time that would be consumed in the passage of, the 
English Channel. | The distance from the Coquet to the. Tyne 
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is 224 miles, whereas that between Dover and Calais is 21 
miles. The run southward was in the highest degree satisfac- 
tory and successful, the Express running smoothly along, 
exhibiting excellent steering capacities, and cutting through 
the water cleanly. The time occupied in the run home was 
1 hour 21 minutes, which gave a mean speed of 14°48 knots, 
which is equal to 16°6 miles. The comparative value of this 
result may be judged when the average run across the Channel 

"is 90 minutes, and the quickest run that has been made is 
80 minutes. From this it will be seen that the Express on 
Saturday achieved a greater distance by 14 miles in only a 
minute longer than the shortest time by the ordinary Channel 
steamers. The bottoms of the hulls have become very 
foul with grass. When properly cleaned, and the crew 
have become thoroughly acquainted with the machinery, 
it is fully expected that a couple of knots will be added to her 
speed.” We give on the preceding page reduced copies of 
diagrams taken during the trial trip. It would thus appear 
that the Channel passage problem has been solved at last to 
the credit of all concerned. If the Express keeps time as she 
promises to do, the present Dover oe Calais boats may be 
sold for what they will fetch. 

It may not be out of place here to state that on Friday 
last a hardly less interesting trial trip took place, namely, 
that of the first steel dle-wheel steamer with steel 
boilers ever built. This vessel has been constructed by 
Messrs. John Elder and Co. for the London, Brighton, and 
South Coast Railway Company. She will run_ between 
Newhaven and Dieppe. A speed of 17°5 knots was obtained 
with this fine vessel the boiler pressure being 80]b. on the 
square inch. Sle is specially intended for Paris Exhibition 
traffic. . 


LAKE MERCED PUMPING ENGINES, SAN 
FRANCISCO, CALIFORNIA. 

Tuedrawings above and at page 202 represent a pair of pump- 
ing engines built by the Risdon Ironworks, San Francisco, Mr. 
Joseph Moore, superintendent, for the Spring Valley Works 
of the same city, to force water from Lake Merced to a height 
of 315ft. through a line of 22in. mains of 17,600ft. in length. 
The running capacity for three months has been three and 
one-third millions per twenty-four hours each engine, though 
three and a-half millions can be made very comfortably. The 
whole plant, engine, boilers, and mains were designed—new 
patterns had to be made—transported to Lake Merced, and 
set to work pumping in ninety days from date of contract. 

The total weight of materials used in its construction is 
piping, 280 tons; machinery and boilers, 202 tons; total, 480 
tons. The engines are compound condensing, the high-pressure 
cylince: being jacketted and placed inside of the low-pressure 
cylinder. 

The valves are operated by Davey’s differential valve 
motion, which controls the engines perfectly. The engines 
work singly or together, as may be required, and so steadily 
that the variations or pulsations in the main seldom exceed 
4b. when the engine is running as high as fourteen double 
strdkes per minute. 

Steam is supplied from four tubular boilers, 54in. diameter 
and 16ft. long, containing each four tubes 4in. diameter. 
These boilers are built in brickwork and tired underneath the 
shell, the gases returning through the tubes to the chimney. 
The grate surface was 60 square feet, and required to be pushed 
rather hard when both engines were running, two more boilers 
being really required to run b th engines to advantage. 

It may be stated that when these engines were designed 
economy in first cost was more looked to than in working 
expenses, otherwise a higher result would have been obtained; 
but when ordered they were only expected to be run for 
two months during the dry season, and it was expected that 
the first rains would allow them to be stoppéd. 

The pump plungers are 20}in. diameter, 6ft. stroke, mains 
22in. diameter, suction 22in. diameter, air vessel 30in. | 
diameter by 30ft. high ; pressure in air vessel 130 1b. per square 
inch, pressure in pump barrel 1431b. High-pressure cylinder | 
26in., low-pressure equal to 45in. Steam in boilers 75 Ib. ; | 
average strokes per minute thirteen. Duty of engine from 
indicator cards, 100lb. Sidney coal, 64,906,000; duty of | 
pump from indicator cards, 100]b. Sidney coal, 60,469,000 ; 
duty by pressure in main from indicator cards, 1001b. Sidney | 
coal, 56,861,000; water evaporated per pound of Sidney | 
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coal, 10,5 1b. The water was measured into the boilers by | gradually in thickness as it neared the outlet to Jin. iron. The 
meter for a week at a time, but the result is so high that we | junctions were made by a patented joint, consisting of a band 
suspect the boilers primed. of iron 44in.ywide, made jin. larger than the pipe; the two 

The mains were made of wrought iron, and were built to a | ends of the pipe being brought together, the band was put over 
thickness allowing them to stand by static pressure 7000 Ib. | the joint and a lead joint run around itiand then caulked. It 
to the square inch tensile strain. Thus at 315ft. a 22in. pipe | answered perfectly, and not a single joint has ever given the 
was jin. thick, and at 275ft. head only ;‘jin., and decreasing | least trouble. 








ATHERTON’S PATENT TIRE FASTENING. 
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We illustrate above a new system of tire fastening, now | the tire after the latter has been slightly heated; the ring is 
being manufactured by the Pearson and Knowles Coal and | then screwed into position, and thus the rim and. tire are 
Iron Company, Warrington. Fig. 1 is an elevation of the clip | firmly bound together at every point throughout the entire 
ring, showing the two tongues upon it marked in black. Fig. 2 | circumference. : - 
gives a section of the ring in Mack, Fig. 3 is a view of the The advantage claimed for this fastening is, that it entirely 
ring showing the screw thread upon its periphery, also marked | does away with rivets through the tire and set screws, and 
in black. Fig. 4 is a reduced section of rim, tire, and clip | dispenses with a number of attachments, such as bolts and 
ring, showing the latter in black. The fillet of the tire, Fig. 4, | nuts, which, if damaged by accident, leave the tire unsecured. 
is recessed at A for the purpose of receiving a tongue of corre- | It will hold the tire immovable in case of fracture, and is no 
sponding size, which is soni. in the wheel Pretorya recessing | disfigurement or encumbrance to the wheel. One ring only is 


| the rim at B. Two tongues, marked D and E respectively, | required, so that the tire is secured by a single separate piece, 


are formed on one side of the clip ring by recessing it at C, | instead of several as in many other fastenings—one of which, 
and upon its outer circumference a screw thread is cut, indi- | for instance, requires sixteen bolts, sixteen nuts, and two rings 
cated by the letter F. To receive this a corresponding thread | to secure each tire, besides presenting the disadvantage of a 
is cut in the tire, and to receive the tongue D, a groove is | space being left between the two rings in which dirt and grit 
turned in the rim of the wheel centre ; likewise for the tongue | accumulate, and by falling upon the journal may seriously 
E, a corresponding groove in the tire, as shown in the drawing | injure it. The system has been tried with great success, we 
Fig. 4. In making up these wheels the centre is dropped into | understand, on the Caledonian Railway. i os 
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DOUBLE TENONING MACHINE, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE FLEXIBLE WHEEL-BASE SYSTEM. 

Srr,—Mr. Fidler is as unfortunate in his corrections as in his 
claims. My final specification was completed and deposited at 
the Patent-office on the 27th January, 1877, and thenceforward 
was open to the inspection of Mr. Fidler and the public. On the 
17th of February folloWing, or three weeks after thé)publication 
of my specification, Mr, Fidler paid me his visit. It 1s therefore 
puerile to urge that he could not ask me what I was “‘ proposing ” 
to patent, and equally untrue that it was not possible for him to 
examine my patent. As a matter of fact, he did enquire what 
my patent embraced, was referred to my specifieation, and left 
me with the remark that he would “*go to the Patent-office and 
examine it.” After that he did not offer to sell me his patent, 
“because he had no patent to sell ;” for almost in the same 
breath he tells your readers that he was a “joint” owner of a 
patent then in force; and I repeat that he expressed a hope that 
“IT would purchase, bis patent,” which expfession your readers 
will keller interpret to be pretty much the same in its object 
as offering to sell. 

I do not care to pursue further the insinuations and motives of 
Mr. Fidler ; your readers will forgive me, I hope, if I leave these 
to their judgment by the light of the foregoing facts. It may be 
well to remark, however, that though Mr, Fidler’s patents have 
lapsed, my invention is not public property, and to regard or use 
it as such would be a dangerousand costly proceeding. 

Jas, CLEMINSON, 

5, Weatminster-chambers, Victoria-street, S.W., March 20th. 

[This correspondence must end here.—Ep. E.] 





CORMACK S- IMPROVED STEAM STOP VALVE, 

Sir,—Mr. Cormack is mistaken in supposing that there is any- 
thing new in the valve illustrated in your issue of the 15th inst. 
A smalheasing valve on the spindle of the stop valve was used 
by Messrs. Benjamin Hick and. Son prior to 1862. The light 
draught stern-wheel steamers constructed by the Hamilton 
Windsor Ironworks, Limited, for the King of Burmah in 1871, 
were fitted with valves, designed by the writer abroad, identical 
with the one illus : Cuar.es L. Hert. 

Ancholme Ironworks, Brigg, March 16th. 





THE SCARCITY OF GOOD WORKMEN. 

Srr,—Some time age you complained of the scarcity of good 
workmen, and warned men of the serious results likely to arise 
unless they were led to see the gravity of the position and could 
be urged to greater efforts. More recently you again refer to the 
subject, and charge working men with ignorance and incom- 
petency, and what is far worse, an unwillingness to exert them- 
selves to the utmost of their ability te produce good work, in 
proof of which you say it is frequently heard in our workshops, 
** There? that will do,” when passing off some inferior work they 
have in hand. 

If this be so to any great extent, it is an indication of a sad 
state of things, and sure to end in our “decline and fall” as a 
manufacturing nation. For if men cease to take a pride in their 
work, and me careless how it is done so long as it gets out of 
hand, there is little hope of our holding our own in the market, 
and maintaining our manufacturing supremacy. But is it so? 
Are things so bad as you represent? And if so, what has brought 
it about? 

As a working man, I am ready to admit that my fellow work- 
men have many faults—faults which I condemn and strive to 
remedy when occasion offers ; they have also their virtues, which 
ought not to be ignored. . And I will endeavour to show that in 
this matter under consideration they are neither so bad as you re- 
present nor the only ones to blame. It is true that suchlike 

hrases to which you refer are sometimes heard in our workshops, 

ut they are used as often, to say the least, by the masters or 
those in authority under them as they are by the men. I have 
heard men complain of not being allowed to finish their work in 
so good a style as they could wish ; and they have expressed their 
annoyance at being interfered wii $s Mir. has been here, 
and says I am making too good a job of that ;” or, “ It is too fine 
a finish, you need not take so much pains;” or, ‘I do not know 
what we are coming to now-a-days.” Here we have, not the men 
trying to pass off bad work and saying, ‘* There! that will do,” 
but the men grumbling at not being allowed to do good work; 
and if in some instances men are-heard to use the phrase referred 
to, can we wonder at it, with the example of their “‘ betters” 
before them ? : 

And what is the reason assigned by our employers for this ? 
Competition. ‘‘ There is,” say they, ‘so much competition in 
the market now, we cannot afford to take so much pains with our 
work as formerly ; prices are so low, we cannot stand so nice 
about the finish as we have done. If people will have cheap 
articles,;we must adapt ourselves to circumstances, and they must 
put up with the consequences.” Here, then, lies the secret ; each 
one is trying to undersell his neighbour, and in order to do so 
must either use inferior materials, put in bad work, “ nigger 
drive” the-workman, or pay less wages, or it may be, in some 
cases, adopt # combination of all the above. Tam compelled by the 
circumstances of the case to deal to a great extent in generalities, 
or I could tell you of things that have come to my knowledge, 
and under my own observation, which would surprise, if not 
startle you. If the public knew how the rage for cheapness is 
met by manufacturers, they would cease to wonder on the one 
hand, at the many disappointments, delays, and accidents that 
occur through bad ma or bad material, or both; and on the 
other, that so much dissatisfaction existed among men, arising 
from the tyranny practised by employers in order to compete in 
the market, and produce articles at a small cost. 

Let, therefore, the saddle be put on the right horse, In the 
first place, then, the public are to blame for expecting as good_an 
article for £50 as for £100. In the next , manufacturers 
— to blame for trying to supply it ; and men and the public 
suffer. 


Now a word mat | the ignorange and incompetenee of working 


men. Many men, d regrét, are ignorant. That many are 
incompetent, mre in bp ty But all men are not = 
nt. There are many both intelligent 


ignorant and ~~ 

competent. A few verpuntelligent and of at ability; men 
both able and wi to _ » do 
they receive? I give you in su 
fellow-workman, who was talking on this very subject a few days 
ago, in reply :—“‘ There are some men who do all the tinkering 
jobs, and others all the Pipeient was; some just manage to get 
along with some one af their fv, and what is the difference? 
Why, a paltry sixpence a day is all they-get-for-doing’ their own 
work and assisting the incompetent te io theirs.” 

Such, Sir, is the case; men are not paid to their 
merits. Whether the inferior workmen get too much, or the 
better class of workmen too little, I do not now stop to inquire, 
All I say is this, that i the pay of the two is 
not in proportion to the ive worth ; the additional “‘ palt 
poy oo a o the extra abilities, a it is eo 7 

ex men si ft fhamsel vas to the extent of their 
powers when they encou ent for so doing. 

A British MECHANIC. 
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March 11th 
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SIX-COUPEED EXPRESS ENGINES. 

Sir,—It was with much pleasure I saw in your last impression 
Mr. Fairlie’s letter concerning six-coupled express engines, and I 
say this because it encourages me to believe that the world ma 
now obtain, through your pages and from Mr. Fairlie himself, 
information on certain paints, about which much ignorance exists. 





T have for many years regarded the Fairlie engine as the best | 
goods locomotive that it is possible to construct, when the road to 
be worked is bad, crooked, and abounding in steep inclines; but I | 
have, by no means/the same faith as regards Mr. :Fairlie’s express 
engines. I know that some ten or a dozen years ago Mr. Fairlie | 
published a little pamphlet setting forth his opinions, and I care- | 
fully studied that pamphlet, and Phave watched all that has been 
done since. At that time I had less experience than I have now, 
and was more sanguine, and TI looked on the double bogie engine 
as the locomotive of the future, but I do so no longer, my 
admiration for the system is confined within the limits I have 
defined ; as a goods engine for abnormally bad roads it is the 
engine, but it is unnecessarily complicated, heavy, and expensive 
for ordinary work. If Mr. Fairlie will give the results of some 
of his experiments with his express engines, it may tend to modify | 
my views, and I am sure many of your readers would, like 
myself, be pleased to have some information on this point. 

And now permit me to reply more in detail to Mr, Fairlie’s 
letter as it appeared in your pages last week. Your article was 
devoted to the consideration of six-coupled engines; but Mri 
Fairlie’s diagrams show only what may be.termed eight-coupled 
and four-coupled engines. Now this is either too much or too | 
little coupling. The four-coupled engines must have as much 
weight on the driving wheels as ardinary four-coupled engines, 
or they will lack adhesion, so nothing is gained over an ordinary 
four-coupled engine with a bogie in front. The eight-coupled 
engine, on the other hand, is coupled too much. Nothing 
shown by Mr. Fairlie hits the happy medium of six-coupling 
as set forth in your article. And here I may add that I cannot 


trace any strict parallel between Mr. Fairlie’s engine and such an 
engine as you suggested. Long before I read your article it had 

z, and I 
idea 


struck me that a six-coupled engine would be a good — 


venture to enclose a diagram sketch embedying my of a 
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THE PAY AND POSITION OF DRAUGHTSMEN, 


Sim,—Your article in a recent number of THe EnGtneer will 
no doubt have \been read with/very great satisfaction by, alb péy- 
sons interested in the above subject. Bie pay of different Sanit. 
men of the same capacity, working under the same conditions, is 
extremely variable. It frequently happens that one firm pays 
30s. per week to a certain draughtsman (worth a good deal more) ; 
he asks for an increase, and gets 4s, per week ; this is not suffi- 
cient; he advertises, and obtains a good place at 50s. This is a 
common occurrence, and I will name three instances of the same 
underpaying policy which have come under my notice. A large 

i \Widland counties empl6y- ten draughtsmen, and 
liberally as regards 8, but keep them down 
as low as possible in salary; the result, of course, is they are con- 
tinually oom ing. A draughtsman employed in the drawing- 
office of this firm, receiving £2 per owas reduced to 35s.; he 
wivertised, and obtained a better place at £2 10s. A second 
draughtsman, at 30s., was offered £3 by-a-geighbouring firm, and 
left. A third draughtsman, receiving ‘was offered £2 10s. by 
the same firm, and also left. To prove that these men were worth 
considerably more than they were » 1 will mention that 
their late employers offered them) a Considerable increase if they 
would remain, and in two cases would give the full amount as 
promised by their present employers, but these alvances were 
politely declined. This shows very olearly that a ynisunderstand- 
ing frequently exists oh the question of pay which could easily be 
put an end to, if managers would more carefully gauge the 
capacity of the men under their charge, and pay them according 
to their several merits, f 

Employers have, you repnetliy quite as much reason to find 
fault as the draughtsman. No doubt they have; but unless the 
matter be discussed with the men in theiy employ, how, I ask, is 


treat them ve 


4 











locomotive with 7ft. drivers. Lest I should take up too much of 
your space, however, I will hasten on. 

Mr. Fairlie says his engine is just the thing for express work. 
So it may be on exceptional lines, but it seems to me to be im- 
possible to adapt it to the conditions of traffic on such a line as 
the Great Northern, Midland, er London and North-Western. 
To begin with, let me ask Ma, Fairlie how he proposes to carry | 
water enough, say, for such a ran as that from Chester to Holy- 
head, or from London to Grantham? The quantity required for 
the latter run is 2300 gallons, and the engines must also start with | 
at least 2 tons of coal. In reality they carry much more. Mr. 
Fairlie’s eight-coupled express engine is carried on twelve wheels, 
and if it is to do the work done by the existing engines it cannot 
weigh less than 36 tons. But besides this, it must carry 104 tons 
of water, occupying 400 cubie feet of tank space. ‘hat is to | 
say, the tanks, mounted outside, will oceupy 400 cubic feet, or for 
four side tanks, 100ft. each. They cannot be made more than 
10ft. long at the outside, if any foot-plate is to be left, or any 
space for eoal ; consequently they must each be, say, 5ft. high and 
2ft. wide. I shall not be far off the mark if I say that these 
tanks must. weigh with their stiffeners, &c., at least 2 tons. 
Summing up these, we have—engine 36 tons, tanks and water 12} 
tons, coal 24 tons, or in all-51-tons. ‘This is carried on twelve 


wheels, so that we have 4} tons per wheel, which is moderate | 


enough. But here we have six wheels in each bogie, and a com- 
paratively long wheel base; we have outside cylinders, and a 
tremendous overhanging weight in the side tanks, which it would 


not, I fancy, be safe to run with at a high speed. The four- | 


coupled locomotive looks much more like the right thing, but 
then the rail is saved nothing in the matter of weight: 


weight 
We have next to consider what either of Mr. Fairlie’s engines 


would cost as compared with a six-coupled express engine and 
tender. These could be had now of first-class firms for about £2300, 
and probably for less money ; and such an engine would, work- 
in the Great Northern trains, burn, say, 28 lb. to 30 1b, of coal a 
e. 
express engine for £2300? And is it possible that an engine with 
four outside cylinders could be worked for as little 
as one with two inside cylinders?..On both these points I 
express no opinion; I ask for information. 
statement of the mileage per ton of coal of a Fairlie engine. 
trust that Mr. Fairlie will tell the world a little more about | 
the latest development of his system. Something much more | 
detailed than he has yet said concerning the adaptation of his | 
system to working quick traffic is extremely to be desired. 
Crewe, March 20th. D. B. | 





Sir,—The present discussion on locomotives in your journal 
leads me to the following to you on the above subject :— | 

In the first I would draw your attention to the engines | 
fitted with a single ndge, asin use on the North-Eastern, Great | 
Northern, itan, and, in fact, more or Jéss, almost every | 
line throughout the kingdom, ‘Tt seems to be quite overlooked 
that although the bogie may adapt Itself to the curve of the rails, 
it is quite im e for the remaining wheels of the engine to 


do so, and that the grinding the rails of the flanges of 
both the trailing and dri wheels must be considerable, 
the distance between the bogie pin and the centre of the 
trailing axle being better than the rigid whee! base of an 
engine off the ae , jAs a proof of this I would direct 
our attention to "Beiagleys Grosvenor on the London, 

righton, and South Coast ilway, and Mr. Stirling’s express 
engines on the t Northern Railwa 3 the former, without a 
bogie, having a rigid wheel base-of-16ft., and the latter with a | 
wheel base of 29ft. Lin., of Jiiich the bogie talces Of Gin. 
from the centre of the axle i vh 


the b is 19f6. 5in., which is 1 
of the ; and alth Mr. gs 4 und 
@ curve without the pitching motion inseparable from a rigid 

wheelbase, it is obvious that it\does more damage to the perma- 

nent way than Mr. Stroudley’s engine. 

The Fairlie class of locomotive is power f more adapted to 
curves than any other as at present. constructed, the rigid wheel 
base being small com with other locomotives ; but should 
he introduce six-wheeled bogies he would of necessity have to 
increase the rigid wheel base, which would make them little 
better than an ordinary locomotive. Mr. Bridges Adams’ radial 
axle box is preferable to the single bogie system as before 
described, “a enables an engine to traverse a curve with the ease 
and steadiness of one of Mr. Fairlie’s double my locomotives, 
the radius being struck from tha centre of the axle of the nearest 


wheel, thus giving a very short w pore. F.H, Crepiaw. | 
15, icidertie kercaos. ‘ lens. i. 


to the -rigid-wheel base 





view, when you say that the pay of 
Now is it possible that Mr. Fairlie would supply an at eae ted 

a single 
per mile | ian willing and well able to undertake its duties at, perhaps, 


We know what. 
ordinary goods engines burn, but I have never yet seen any | 


| fession is being thus 


But | 43. 
wheels to the centre of | bis 





it possible for both to work together for their mutual benefit ? 
The necessity of some standard rule for pepieting working hours 
and overtime is apparent. I notice with much p easure that you 
favour the system of paying for overtime, although you do not 
seem to think it is good policy to stop salary during holidays. 


| Here I also agree with you. ‘There are several large firms working 


on this system at the present) time, and would seem to give fair 
satisfaction amongst draughtsmen. it were not for the vexed 
holiday question, the best and fairest way of settling the matter 
would be for all overtime to be paid for as time and a-half, and 
all time lost on account.of holidays or illness to be reckoned at 
half-pay. Such an arrangement would give immense satisfaction, 
and would benefit the employer as well as the draughtsman, 

f some draughtsmen are not treated as gentlemen, the remedy 
lies with themselves; if they act as gentlemen, they will he 
treated as such ; but if they make use of the slang and looseness of 
the streets, combined with impertinence and presumptuous 
audacity, they will he treated as such conduct deserves. 

March 15th. SENIOR DRAUGHTSMAN, 





Sir,—I have read with great interest the article and various 
letters which have appeared in your columns upon the above 
subject, and the thanks of all draughtsmen are due to you for 
your kindness in allowing this matter, of vital importance to 
theni, to be discussed, 

You wil] pardon me, however, if I cannot agree with all the 
arguments put forward in your article. With reference to your 
observation that no good can come of agitation or grumbling 
about the pay, I must say that I cannot see how they can better 
' their position, except by having the subject well ventilated and 

discussed. So long as they are content to receive a certain rate, 
| so long will that rate continue. I think also that you have 
| treated the case too much from a politico-economical point of 
aughtsmen as a class must 
by the laws of supply and demand. I do not believe 
ition exists in any profession but what you can find 


less than half what the present holder geceives. - 

Again, I think, in the case of large public offices where the 
engineers are allowed to take in articled pupils, ad /ib., and thus 
increase their own income, an unfair element of competition is 
imported into the field, for it does not matter to the heads them- 
selves so long as they can profit by the premiums. I have known 
cases where engineers have taken three and even four pupils, for 
each of whom a good round sum has doubtless been paid by way 
of premium. The pupil, as a rule, knows nothing of how the pro- 
; and it is not to the interest of his 
employer to enlightem him on the subject. It stands to reason 
also that an engineer will endeavour to forward the interest of 
one who has in a certain way helped him, and thus a sort of 
-paizonage system is introduced, to the exclusion of those who 

ve only their energies to recommend them. You also mention 
the Germans whom, you say, live on pay that would y keep 
an Engli from starvation. This, { think, is a fallacy, but 
at all events their competition is fair. 

Another grievance exists in some large firms and offices, though 
I am happy to say not in all, which perhaps you will consider 
hardly comes within the question, but which, nevertheless, creates 

t dissatisfaction. I refer to the way in which draughtsmen 
are treated where opis also are engaged. You say 
in your article that they—the draughtstmen—should consider 
themselves as gentlemen. 'Why, may I ask, should they not be 

‘and spoken to as ‘such, and not Looked loWn upon and 

snubbed ? mer appear of no importance, but In places where 

ntate of things exists a very bitter feeling is often 
ered, 


oP addington, March 19th. 


Farr Pay. 








THE INSTITUTION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
The annual dinner of this Institution took place at Cannon-street 
Hotel on Saturday. EarlGtanville occupied the chair. 


Sovrn Kensineton Museum.— Visitors during the week 
ending March 16th, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,026; mercantile 
marine, building materials, and other collections, 2556. On 
Wednesday, Thursday, and Friday, admission 6d. from 10 a.m. 
to 5 p.m., Museum, 2656; mercantile marine, building materials, 
and other collections, 167. Total, 17,405. Average of corre- 
sponding week in former years, 15,246. Total from the opening 
of the useum, 17,039,794. 
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RAILWAY MATTERS. 


THe German authorities have granted a supplementary sub- 
vention of £400,000 for the St, Gothard Railway works, 

Tur lowest. freight rate on record was reported by telegraph 
from St. Louis, on the 5th of March, _It was said that shipments 
of gris were taken that day for New York ap 0°188 cent per ton 

ver mile, 

: Messrs, Hopason and Seap, weighing machine manufac- 

turers, of Manchester and Derby, have obtajned an order for 

fifty-tive of their special and improved weighing machines, with 
atent polygraded steelyard, for the Great Indian Peninsular 
ailway Company. ; 


Herr von SratKo » Russian Imperial te Councillor 
and Chief Inspector ot he Swiss Poti-Titlis Railway has, it is 
said, prepared plans for @ road over the Cauc the. Maga 
Pass. ‘The principal tynnel will be 6541°6 metres long; the next 
in length, 1167 metres ; the aggregate length of eighty-four other 
tunnels, 12,960 metres, : , iS 

THE Metropolitan Railway Company have decided ‘to r- 
sede their present mode of lighting the carri by coal a os 


quickly as possible by the ion of Pintsch’s comp oil 
vas system. ‘This gas, as recently described in our columns, has 
een adopted by the Great Eastern Railway Company for a 


number of their , and it has gained much favour and 
extensive adoption on German lines, 

A Bud-similar in its provisions to one that failed last year has 
been introduced in the New Yerk Legislature, providing for a 
Railroad Commission of three members who are to have a general 
supervision of all railroads, with power to examine into the affairs 
of any company, and when it appears that a company has violated 
any constitutional provision pos mo the facts are to be presented 
by the commissioners to the Attorney-General, who shall institute 


sroceedings. bill further empowers the commissioners to 
Nirect inaprovenne® and repairs on railroads for the better 
accommodation of the public; to organise a uniform system reby 


railroad accounts shall be kept, and bonds and m yes 
issued, and to investigate accidents. Railroad corporations are 
required to furnigh the commission with such information as they 
may desire, and the commission is required to make an annual 
report to the lature of their doings. 

‘HE Indian Government Railway Depererut have under 
consideration the military requirements of their lines, in order 
that they may be able to meet any sudden demand which orders 
for mobilisation may make, The assistance of aoe ‘the port 

e » 
in 


is of the 


atest im nce in any country, but jute 
necessity pag it is ps of greater importance to us ndia 
than elsewhere. is not contemplated to make any great altera- 
tions in existing tad stock, but a standard design for all ve 
to be made in future has been ad u ich, by renewals, 
will in future 7 uniformity all the stock. ‘The altera- 


tions required in ary car at present are very slight. 
The dimensions of the covered will be lets 
increased to admit of four horses Juadle fe the wi the 
wagon; and in the tlaag neng :k the interior 
fittings are to be made movable, side oper Sages wag as to 
allow of the entrance of a dooly, extra fittings to of the 
carriage being used for the conveyance of sick and wounded, 







‘Tr seems,” observes Mr, Henry S. Drink his new work 
on “Tunnel ing and Seplosive Com Reto creel the first 
charter in the United's for 4 public was granted by 
the Legislature of New Jersey, &n 1811, Colonel Jo! evens 
of Hoboken, N.J., re to 


, ] promoted & memprial to th 
authorise a railroad in New Jersey, and in 1815.9 law was passed 
inocepevatios the New Jerse road Company, authorising a 
road from ‘Trenton to New Brunswick, It wag not built, how- 
ever. In 1820 Colonel Stevens built a short road at Hoboken as 
an experiment. The next charter was one by the State 
of Pennsylvania on Mareh al 8 to John Stevens and others, 
to ‘construct a railroad from Philadelphia to Columbia, on the 
Susquehanna river, a ce of about eighty Among the 
corporators were Horace: Binney. and Stephen Gi of Phila- 
delphie, John Stevens, however, was the master-spirit. of the 
enterprise. Stevens was authorised by the charter to charge tolls 
on freight not to exceed 7 cents Sod ton per mile on. that goi 
west, and 3}, cents per ton per mile on that going/east. ‘The 

was ‘not to rise above an angle of 10 deg. with the plane of the 
horizon,’ and the charter was to continue in foree for ten years. 
Nothing appears to have been done under this charter; a second, 
charter, which repealed the first, was granted in 1826, incorpo- 
rating the Columbia, Lancaster, and Ph phia Railroad 
Company, This charter also proved, like its predecessor, to be a 
dead letter, During the same session of the Legislature some 
five other railroad companies were incorporated, but none of 
them were of any particular importance. ally, in_ 1828, the 
Pennsylvania State Canal Commissioners were ted to locate 
and put under construction a railroad from Philadelphia, vid 
Lancaster, to Columbia,.and complete the same within two years’ 
if practicable. They were also required to examine a route for | 


the Portage Railroad over the gheny mountains, which was 


“ills 


subsequently built. Both lines were constructed by the State; 
they were completed in 1834.” 

A COBRESPONDENT of the New York Tribune, wri from 
Boston, February 22nd, says ;—‘tThe Boston, Hoosac nnel, 


id 
with its new line to connect North Adams and ectad 
the line will be open about May 1st. This company, 
leading officers in the Delaware and Hudson, and:Erie 
and Pullman Car Companies, was o raniped ast year for the 
purpose of opening a new line from Boston 6 Chicago. e 

‘roy and Boston Railroad Company endeavoured to prevent their 
njunction against their using a 


enterprise by getting out an 
vortion of the abandoned road bed of the old Albany Northern 
Yompany, leased by the Troy and Boston, between. Eagle Bridge 
and the n river. Butthe injunction has been removed, and 
the new company will pectebly meet no legal obstacle to prevent 
their pushing ie road rapidly forward to completion. About 500 
men are at work, and the line from Eagle Bridge to Mechanics- 
ville, where it crosses the Hudson, is all ready for the rails, and a 
mile and a-half of road, from Mechanicsville to the bridge, is in 
running order. ‘The b here will be 1200ft. Jong, with about 
800ft. more of trestle work on the west side of the river, and will 
be one of the finest and strongest railroad bridges in the country, 
will have eight open inn cost, om the dose, showy 
6 e road g with st q) 
hth yard. The officers of the company recently 
t the line eastward from Eagle 
and that route is now 
are b be settled. It remains 
8. 


and Western Railroad Com is making s' ray 88 
Nort Naf tekesecthly that 
i 







being surveyed and land dam 
to be seen whether the Massach 


‘recent paper to Die Chemische Industrie, Dr. Wey] 


‘Admiralty, read a paper before the Geographical Societ; 
steel | the Distribution of the Earth’s Magnetic Voree th 


NOTES AND MEMORANDA. 


Tue French Chamber has granted 30,000f. for an expedition 
to California to observe the next transit of Mercury, 40,000f. for 
the continuation of the a in Northern Africa, where 
it has been proposed to admit water from the Mediterranean, 
1 100, . to enable the Abbé Debts to make a journey across 


anc 
Africa from Zanzibar to the Congo. 


M. HAvrTErEvILLE produces tridymite, orthoclase and triclinic | 


felspars, by exposing a mixture of silex and alumina, in presence 
of acid tungstate of potash, to a temperature between 900 deg. 
and 1000 deg, If the potassa and alumina have been properly 
proportioned, the tridymite and triclinic felspars soon disappear, 
and their elements increase the crystals of orthoclase, After 
fifteen or twenty days’ vom these crystals remain alone, and 
they may be easily separated, since the tungstate is soluble in 
boiling water. If soda is substituted for potash, the crystals are 
of albite. 

A METHOD of preparing certain colouring matters similar to 
‘* English red ” and ‘‘ French ochre ” has lately been patented in 
Germany by MM. Steinau, of Brunswick. it consists in pro- 
ducing a pure iron oxide simply with water and the oxygen of the 
air. rought iron turnings are placed on a sieve in a vessel, in 
which water is forced up and down by a piston, so that the 
turnings are alternately in water in air—which latter, 
entering the vacuum with force, has a strong oxidising action. 
After the piston has worked twelve hours, the hydrated oxide is 
allowed to settle at the bottom, then removed, filtered, and dried. 

Ir has been recently observed by M. Hornbostel that a current 
of air under pressure sent through a mixture of peroxide of man- 
ganese and sulphuric acid, decomposes this mixture without 
application of heat, while the oxygen produced unites readily and 
continuously with the air. This fact he has utilised for produc- 
tion of oxygen on a large scale for use in connection with puddling 
and other metallurgical operations, The air is, by means of a 
blower, forced in at the bottom of the generating vessel, passes 
up violently through the mixture, and along with the oxygen is 
conducted to the place of its use. 

THE comparative stability and other qualities of built 
cylindrical basin walls, which are wholly sunk in the ground, are 
investigated at some length by M. Undentsch in a recent number 
of the Civil Ingenieur. He tried three kinds of basins ; one was 
made of short quarry stones in lime-mortar; the second of selected 
quarry stones, as long as possible, with lime-mortar ; the third of 
brick or sandstone in Portland cement. He pronounces in favour 
of this last kind. Besides greater stability, it affords the highest 
attainable water-tightness—which quality can only be had in 
the others with the help of cement and bricks, 

THE salt-producing territory of Michigan is divided into ten 
inspection districts, having a total manufacturing capacity of 
over 2,000,000 barrels, or 10,000,000 bushels of salt. In the 
Saginaw district six steam blocks have been erected since the 
last report, and six kettle blocks abandoned. The entire amount 
of salt inspected in the State is:—Fine, 1,590,841 barrels; 
packers, 20,858; solar, 32,949; second quality, 26,249; total, 

660,897. This would amount to 8,304, bushels, being an 
increase of 880,840 bushels, or 198,198 barrels over last year’s 
product. The revenue of the State inspection office during the 

ear was 10,089°20dols, and the expenditures 10,053°97 dols. 
aving a surplus of 35°23 dols, 

A sHort time since Father Renard contributed to the Scientific 
Society of Brussels a paper on the microscopic analysis of rocks 
and of mineral cavities. Referring to the latter portion of his 
subject, and to the fact that cavities are often found in crystals 
containing liquid, with a movable bubble, he states that by warm- 
ing the crystals carefully the bubble is found to disappear at a 
temperature of about 300 deg. C.—572deg. Fah.—which is regarded 
as the probable minimum temperature at which the liquid was 
closed and the rock solidified. Petroleum, sea salt, and liquid 
carbonic acid, as well as water, have been found in these cavities, 
and the supposed temperature of consolidation has been confirmed 
in various ways. Empty, vitreous cavities are often found 
showing that, while quartz and granite rocks have been deposit 
from watery solutions, porphyries, trachytes, &c., have been 


M. CHAR Les Scumiprt has published an account in the Bulletin 
dela Société Industrielle de Mulhouse of the water-marks upon 
paper used in Strasbourg, from 1343 to 1525. The earliest paper 
was made of cotton. The Arabs introduced it into Spain and 
Italy, whence it spread into other European countries. It was 
too soft to be durable. Paper made of old linen rags is first 
mentioned in 1120, by Peter, the venerable Abbé of Cluny, who 
speaks of it as among the well-known materials for book-making. 

e machinery which was employed in Alsace in the fourteenth 
century, according to the Journal of the Franklin Institute, 
consisted of a mill-wheel for driving the aoe which reduced the 
rags to pulp, a vat, some moulds made of a tissue of wire, sur- 
rounded by a wooden frame, squares of felt for drying the sheets, 
and a sizing apparatus. Before A.D. 1400 at last twenty different 
factories were in operation. 

Wir regard to the important question of the heat value of 
fuel, it has been proved that conclusions from the results of 
elementary analysis are very uncertain, and also that little 
reliance can be placed on direct yaporisation experiments, In a 


ints out the 
faults of these methods, and recommends, as le, dec - 
sition of the fuel by dry distillation, and on 
ofthe solid, liquid, and gaseous products of decomposition. In 
this method the accident of too small a pameple being used is 
avoided, as also too great pulverisation an ing at high 
temperature, and the decomposing action of atmospheric oxygen, 
which is therewith connected; and the whole of the coke is 
eighed, and its carbon, hydrogen, and mineral constituents 
determined. The water, tar, and that are formed, are 
Measured, and their heat of combustion ascertained with the aid 
a pte that have been supplied by Favre and Silbermann, and 
eville. The final result will, of course, exceed the true combus- 
tion value of the coal, by the amount of heat equivalent to the 
work of decomposition into coke, tar, and gas. ‘The decomposi- 
tion of the coal should be done as quickly as possible and at a 
high temperature. 
On the 11th inst. Captain F. J. Evans, Hp Scgraphes to be 
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topography of the region, ought bonsidered as part of the 
tunnel, so far as letting it be used On the ‘toll-gate ’ principle is 
concerned, The new company h 4 twenty years 
with the Erie and Delaware and roads, and for four 


years with the Fitchburg road for the sportation of their 
respective freight and passengers bound east and west through 
the tunnel. In fact, the new company may be called simply a 
combination of these companies to break the mono ty of 
the New England business so long held by the New York Central 
road é new line has every advantage of distance, grades, and 
curves, and the company has plenty of capital.”, 





ee sted the ph thus brought to light with the yaria- 
tions of the compass, a due regard to which was 

necessary for safe navigation. 
smaller—this variation was westerly, and in the other—the 
larger—it was easterly. Westerly a variation prevailed in the 
Atlantic and Indian Oceans, and, easterly in the Pacific 
Ocean. As a matter of fact the magpese condition of the 
globe was always varying, but in what manner and to what 
end was absolutely unknown, Auroras and earth currents were 
then discussed, and notice was taken of the magnetic discoveries 
made during the voyage of the Challenger, ving marshalled 
the various facts and hyptheses concerning magnetic phenomena, 
the lecturer in conclusion said, ‘‘ Such are the facts, and how are 
we to interpret them? Whichever way we look at the subject 
of the earth’s magnetism and its secular changes, we find mar- 
vellous complexity and mystery ; lapse of time and increase of 
knowledge appear to have thrown us farther and farther back in 
the solution. The terrella of Halley, the revolving poles of 
Hansteen, and the more recent hypothesis of the ablest men of 
the day, all fail to solve the mystery.” 


In one region of the globe—the 





MISCELLANEA. 


A pair of sheer legs, 70ft. long and about 8ft. in circumference, 
have been received at the Royal Arsenal, Woolwich, for use in 
mounting heavy guns, 


THE Royal Society for Agriculture and Botany of Ghent, will 
hold its Horticultural International Exhibition on March 31st 
next. ‘These exhibitions are quinquennial, and last for seven 
days. ‘he coming one promises to be unusually brilliant, to 
judge from the copious list of names of exhibitors. 

A Rwsstan paper announces the discovery of several large coal- 
fields in Turkestan. ‘The greatest thickness and extent of stone- 
coal has been found in the valley of the river Ili, near Kuldscha. 
In this valley the coal crops out. From the river Dshorgalana 
the formation ceases, but reappears at a distance of eighty versts, 
and runs for ten versts along the valley of the river Kasch. 
Altogether eight beds have been fuund. 

Tue King’s Norton rural sanitary authority have commenced 
their work with regard to the united drainage scheme, and the 
operations were inaugurated on Tuesday by the laying of the 
foundation stone of the main sewer. About fourteen or fifteen 
miles of sewers will be laid down with outfalls in connection 
with the main sewer of Birmingham, and an outlay will be 
involved of over £24,000. Iron pipes will be used for river and 
brook crossings. 


Some trials were made last week with the Berdan range-finder 
on the practising ground at Lae near Berlin, in the 
presence of a number of officers of high rank in the German 
army. This instrument was illustrated and described in THE 
ENGINEER at p. 179 vol. xliii. At the experiments referred to 
the distance of an object was determined in less than a minute ; 
and the error, when the target was 2194 metres away, was found 
to be only one metre. 


Ar the meeting at the Mansion House on Wednesday of the 
committee appointed to promote the holding of the Royal Agri- 
cultural Show in London next year, it was stated that the Hyde 
Park site, which had been selected, would have to be abandoned, 
It was also weoes that the committee had inspected sites at 
Kensal Green, Willesden, the Alexandra Palace, and other places: 
The meeting resolved to leave the selection with the council of the 
society, and also to appeal to the public for subscriptions to meet 
~ : 0,000 or £15,000 which would have to be incurred in holding 
the show. 


THE Metropolitan Board of Works intend to introduce into 
Parliament a bill to enable them to defray the cost of the two 
sphinxes which it is intended to erect at the base of Cleopatra’s 
Needle. This is suggestive of the possibility of the erection of 
the Needle on a suitable site, if the money to pay for its removal 
could be obtained. Probably neither of those who have been 
instrumental in importing the Needle would object to be relieved 
of the burden of expenses already ineurred,sand of perpetual) 
reproach in the future if want of funds enforce the adoption of 
the most incongruous site now chosen, 


A TRAIN passed through London on Saturday last conveying 
100 wrought iron cases from Newcastle to the dockyard, Wool- 
wich. These were torpedoes, each to contain from 500 Tb. to 
1000 Ib. of gun-cotton, and when they have had a coat of red 
at they will be placed in the torpedo stores at the dockyard, 

Yoolwich, where there are at the present time torpedoes by the 
thousand ofall sizes ready for issue, the stores, notwithstanding 
the recent demands upon them, being: almost full. The new 
torpedoes have been manufactured by Sir William Armstrong ab 
his Elswick Factory under a contract entered into only a few 
weeks since, and they were delivered on Saturday night on 
one of the new platforms of the branch line running into the 
dockyard, 

THE San Francisco Post says, ‘‘ The engine to be used for ppmp- 
ing at the Yellow Jacket new shaft is the largest ever manu- 
factured on this coast, and its cost is 300,000 dols. It is a 
horizontal, low-pressure, compound condensing engine, and weighs 
the trifle of 1200 tens. It is 1500-horse power, and the exterior 
dimensions are 64ft. in length and 18ft. in width. The mitial 
cylinder is 32in. in diameter, with a 12ft. stroke, and weighs 
12 tons. The expansion cylinder is 65in. in diameter, and Weighs 
30 tons. The shaft is 18in. in diameter, and with the two 
tremendous cranks, weighs 30 tons. The two fly-wheels are each 
30ft. in diameter, and weigh 30 tons each. The main connecting 
rod is 54ft, long, and weighs 22tons. The bed-plate is constructed 
in three lengths, for convenience in shipping. Boilers of eorre- 
sponding size were completed and shipped two months ago.” 


The Independencia, just purchased by her Majesty’s Govern- 
ment, was commenced in the Thames-yard of Messrs. Dudgeon, 
after the designs of Mr. Reed, in 1872, and launched in October, 
1876. She is of 9000 tons displacement with engines of 1200 rule- 
of-thumb or nominal horse-power, but working up to 8000-horse 
pee She is provided with a very prominent gun-metal stem, 
orming a ram, and her dimensions are 300ft. length between 
the perpendiculars, 63ft. extreme breadth, and 50ft. height. 
The armour-plating is 12in. thick at the water-line, and from 9iti. 
to 10in. in other parts. The armament consists at present of 
four 35-ton breech-loading Whitworth guns, placed in two turret 
protected by 13in. of armour. It will be remembered that an 
accident caused considerable delay and difficulty in her launch, 
ending in her having to be docked at Woolwich to repair the 
damages received. She was completed last December, and is 
now ordered to Chatham. 


A PARLIAMENTARY paper just issued gives a report from the 
Corporation of Trinity-house to the Board of Trade on the prac- 
ticability of removing the Eddystone rocks, instead of re-building 
the lighthouse thereon. The Elder Brethren state that the use 
of the light is not confined to warning against an isolated danger, 
with the removal of which its functions would cease, but that the 
existence of that danger in affording a platform for the exhibition 
of alight has become not merely the means of giving a good lead 
into Plymouth, but of determining position, and of providing an 
essential link in that chain of general passing lights which, as 
defining a straight course up and down the English Channel, may 
be regarded as invaluable. Sir Richard Collinson observes that 
holding these views, it will be understood, the report says, why 
the Elder Brethren have not given any very detailed consideration 
to the practicability of removal; but it has been estimated that 
to obtain the safe minimum depth of seven fathoms, which would 
be expedient in the unmarked approaches to such a naval station 
as Plymouth, it would be necessary to remove about 100,000 
yards of rocks, or 1,750,000 tons, to which would have to be 
added the blasting of an inner danger (that’ of the Hard 
Deeps, at present sufficiently indicated by the lighthouse), 
computed at another 250,000 tons, making in all 2,000,000 tons of 
rock to be removed, at a cost which cannot be estimated approxi- 
mately at less than £500,000. ‘To restore the rigidity of the 
foundation of the existing lighthouse, and to do the work neces- 
sary to raise the light to 130ft. above high-water spring tides, Mr. 
Jas. N. Douglass, engineer to the Trinity House, estimates would 
cost about Pst 000. The cost of the proposed new lighthouse is 
not stated. e Eddystone Lighthouse may be considered one 
of the most important sea-marks in the English Channel. Situated 
as it is about nine miles from the land, it is not so liable to be 
involved in fogs which hang about our shores, and being only 
three miles within the fairway of ships bound up or down channel, 
it is of great value to the mariner, especially in these days of 
steam navigation, when straight courses can be shaped. e 
outlying dangers are so close that it is only in the thickest 
fogs that the lighthouse is not made out in time to avoid the 
danger. It appears that though this rock is in the way of all 
vessels navigating the Channel, only two vessels are recorded to 
have been wrecked upon it, and that was in consequence of sheer 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.—Madame Boyrveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Txe Witimer and Rocers News Company, 
31, Beekman-street. 





TO OORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry to the 
public, and intended for insertion in this column, must, in all 
“cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for ication, but as a 

proof of good faith, No notice whatever will be taken of 








y 

A. B. axp Co.—Jn all cases we prefer well made vack geav to a serew Jor 
driving planing machines, 

C. M.—If you introduce into France articles similar to the articlea protected 
by your patent and made elsewhere, you will forfeit your rights. 

E. C. (Liverpool). -You can obtain the ‘ Technical Dictionary” in Bnglish, 
German, and French from Sampson Low and Co., or any publishers, 

8. C. L.—A “ Treatise on Chimneys,” written by Mr. Wilson, and recently 
published, will probably answer your purpose. You ean obtain it through 
any bookseller, 

A, S.-M. De la Baatie ix the inventor of toughened glass. You can nodoubt 
procure what you want through any of his English agents; say, for example, 
Messrs, Gardner, Weat Strand, London, 

B. T.— Uf the cylinder be well jacketted in such a way that the valve seats can 
be kept cool, india-vrubber might, we believe, be used for the valves even with 
a pressure of T01b. on the square inch. Their success is doubtful, however. 
We are at some loss to understand how you propose to compress air to 701), 
on the square inch in a single cylinder, and we believe you will find yourself 
compelled to uae the system known as stage pumping. There ws no English 
work on air compressing apparatus, but there is a French book by Pernolet, 
which you can probably obtain from Messrs, Hachette, Chandos-street, 
Strand. You will fad a review of it in our impression sor Sept, 2at, 1877. 





GAS ENGINES. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me the names of some of the best 
manufacturers of gas engines ? xX. Y. Z. 





SINKING CYLINDERS. 
(To the Bditor of The Engineer.) 
Sir,—Will any corres: mt say where I can find a complete account 


of the results obtained hitherto with Potts’ system of sinking cylinders ? 
Westminster, March 12th. Cc. 8. 





NORTH-WESTERN RAILWAY ROLLING STOCK. 
(To the Editor of The Engineer.) 

Srr,—I should be very mueh obliged to any correspondent who could 
tell me what is the average length of an engine, tender, and carriages 
used on the London and North-Western Railway. J. J. 

Leadenhall-street, E.C., March 15th. 





SUBSCRIPTIONS. 

Tur ENGINeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 64, 
Yearly (including two dowble numbers)... .. .. £1 98. Od, 

If credit oecur, an extra o- of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered sor transmission abroad, 

Cloth Cases for binding Tuk Exctnger Volume, price 2s. 6d. each. 

The following Volumes of THe Encineer can be had, price 188, each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44, 

Foreign te Jor Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe ENGINEER weekly and post-free. Sub- 

iptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, kaypt, 
France ee cal) Germany, Gi tar, In , yr ta, 
Natal, Nethe , New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, ‘Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sout 
a £1 16s. 

mittance by Bill in London.—Austria, Buenos Ayres, oe. France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, » Russia, 
Singapore, eT , Sweden, £1 16s. Chili, Borneo, and Java, £258. India 
vid ndisi, £2 


Os. 6d. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings, 
for every two lines afterwards one shilling and re tages odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten ore inch, AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be ranteed in any such case. All 
except weekly advertisements are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,” Letters relating to Advertisements and the Publishing Department of the 

addressed to the i che; all 


are to ublisher, Mr. George Leopold R é 
other letters to be addressed to the Bditor of THE ENGINEER, 163. Strand, 





MEETING NEXT . 
Tae Instirvtion or Crvi, Excrseers.—Tuesday, March 26th, at 8 p.m.: 
** Direct-acting, or Non-rotative, Pumping Engines and Pumps,” by Mr. 
Henry Davey, Assoc. Inst. C.E. 








DEATH. 


On the 16th inst., at Enniskillen, after a short illness, CaTHERINE 
DoraTHEA Barry, wife of Mr. Frederick Barry, Mem. Inst. C.E., of 
113, Victoria-street, Westminster. 
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THE INFLEXIBLE. 


THE reply of the First Lord of the Admiralty to Mr. 
Seely’s motion ‘for the yee sn ee of a committee on 
naval designs, given on the night of Thursday, the 14th 
inst., took the form of one of the most conclusive speeches 
ever delivered in the House of Commons. He pointed 
out that not only is the best talent to be had, alread 
engaged in preparing designs for our ships of war, but that 
pgactically a consultative body exists, which includes five 
constructors and two engineers, while the First Lord is 
assisted by his colleagues who have seats in Parliament, 
and by three experienced naval officers as well. It was 
difficult to see how anything could be gained under the 
circumstances, by calling in the aid of more naval archi- 
tects, engineers, or artillerists. But besides all thi 
ist now everyone in authority serving the Admiralty is 


this, | to believe that the 





excessively hard worked ; and such men as Mr. Barnaby 
and his assistants could not be sent to give evidence 
before a committee without detriment to the public 
service. These arguments are so cogent that it is not easy 
to show how they could be disputed; and to all intents and 
purposes, Mr. Smith had the House with him from the 
moment he had spoken half-a-dozen sentences. He was 
equally satisfactory in dealing with the critics of the 
Inflexible ; and he made certain announcements which, 
beyond question, took the House by surprise. What 
these were we shall explain in a moment ; meanwhile, we 
purpose to say a last word concerning the Inflexible. 
ith all the facts before the public, it has become evi- 

dent that only a single individual has disputed the merits 
of the ship, Mr. E. J. Reed stands alone as her critic. 
It is true that Members of Parliament in the House, and 
one or two of Mr. Reed’s old pupils elsewhere, have fol- 
lowed the lead of the ex-Chief Constructor; but what 
they have said has been simply an echo of Mr. Reed’s 
words. To him, and to him solely, belongs the credit, 
such as it is, of asserting and maintaining that the 
Inflexible is a dangerous ship, which cannot be used in 
naval warfare without imminent risk of upsetting. No 
other naval architect has publicly eaddouued Mr. 
Reed’s views. Had Mr. Reed been a man of less emin- 
ence, no more regard would have been paid to his stric- 
tures on the design of the Inflexible, than was vouchsafed 
to his arguments that we should follow the example of 
Russia and build circular ironclads. But Mr. Reed's 
charges were plausible and explicit, and a committee was 
ee to examine the whole question. Mr. Reed 
did not assert that higher authorities could be selected 
than the gentlemen appointed to test the accuracy of his 
statements. In fact, as he did not know what their 
verdict would be, it would have been unwise to protest. 
After a time the verdict came, and it was conclusively 
against Mr. Reed, and in favour of the ship. Then an 
attempt was made to show that the committee were 
cramped, and were not permitted by their instructions to 
conduct a proper inquiry ; next, that the report is really 
against the ship; and lastly, that the committee do not 
know what they talked about. As, however, the absurdity 
of these chargés became more and more apparent, 
Mr. Reed was at last driven to assert by implica- 
tion, that whatever the stability of the ship may 
be now, or at the date of the report, she had abso- 
lutely none — under the stated condition of the 
destruction of her unarmoured ends—at the time Mr. 
Reed first called her merits in question. 
reply entirely demolished this last redoubt. “ Parlia- 
ment,” said the First Lord, “had been informed of the 
stability of the Inflexible as it existed when the letter 
criticising the ship appeared in the 7'imes and the debate 
arose on the 18th of July last year. The paper No, 285 
which was laid on the table on June 28th, 1877, contain 
a diagram of the curves of stability ascertained in 1876, 
as they existed in July, 1877, with lower masts in and 
chains and cables stowed on the main deck ; and it was 
upon that diagram, with masts in and chains and cables 
on the main deck, that the committee had framed their 
verdict as‘to the stability of the ship. If, however, the 
masts were removed and the cables stowed below, the 
ship would have increased buoyancy and stability, and 
that was shown in a foot-note of the same paper, page 
11.” That is to say, Mr. Reed did not write anything 
about the ship until July, 1877, but in 1876 her stability 
had been calculated by the Admiralty, and these were 
the calculations which the Inflexible Committee had 
checked and found correct, so that at the time Mr. Reed 
first gave expression to his fears, the ship had as much 
stability as she had when the committee was appointed. 
In order that the reference made above to masts may be 
understood, we give in another page an engraving of the 
Inflexible as she will be, unless Ceatarial ‘chem s are 
made in her rig, from which it will be seen that she can 
carry a comparatively large area of canvas on two masts, 

Any one who has watched the progress of the Inflexible 
controversy will see that, cleared at last of all extraneous 
matter, the points at issue between Mr. Reed and the 
Admiralty have no relation save the most remote to 
questions of naval architecture properly so called. Mr. 
heed contended that if the unarmoured portions of the 
ship were “riddled and gutted” by shell the ship would 
upset. The Committee have proved that even under 
these conditions she would not upset, and with caution 
could easily make her way at halt-speed to a port where 
she could be repaired. But this does not denote all the 
conditions of the controversy. Let us for the sake of 
argument admit that the Infiexible with her ends riddled 
and gutted would not be safe. Mr. Reed contends that she 
could not go into action without being riddled and gutted. 
The Admiralty and, we may add, every one else save 
a limited number of Mr. Reed’s apologists, hold that no 
such riddling and gutting could take place unless the 
Inflexible was satisfied to remain at rest without firing a 
gun and permit an enemy to shoot at her for a day or 
two. The point for consideration is this :—Is Mr. 
a better authority on the power of naval ordnance than 
any one else? Can he tell what shot and shell fire can 
accomplish with more certainty than such a man, let us 
say, as Mr. Rendel? There can, we think, be but one 
answer to these questions. If the matter in dispute 
referred to the stability of the ship while intact, or if Mr. 
Reed still maintained that the ship after being riddled 
would upset, while the Committee said she would not, 
then would Mr. Reed be worth listening to, because on 
such points of naval construction he is a great authority. 


y | But on such questions as the effect to be produced by 


shell fire on a structure like the unarmoured _por- 
tions of the Inflexible, Mr. Reed is not an authority 
whose utterances can be regarded, when they are flatly 
opposed to the opinions expressed by men who know 
as muvh about guns as Mr. Reed does about ships. 
We have dwelt upon this aspect of the controversy at 
some length, because there isa teadency in some quarters 

' ints on which Mr. Reed insists are 
those on which he has a special right to be heard, whereas 


Mr. Smith’s | pa 





the contrary is the fact. Far be it from us to disparage 
Mr. Reed’s abilities; but he need not be ashamed to 
admit that, concerning the effects of naval artillery, he is 
not entitled to speak with authority. 

We have stated that Mr..Smith made some rather 
startling announcements. They may be regarded as a 
final and crushing blow for the the opponents of the con- 
structive department of the Admiralty. While Mr. Reed 
is contending that the Inflexible, and the Ajax and 
Agamemnon should have more armoured stability 
than they possess, the Italian Government are actually 
abandoning armoured stability altogether, and trust- 
ing to cork and compartments for the safety of two 
colossal men-of-war. These ships will be each 2000 
tons larger than the Inflexible, and will be protected 
with armour only so far as their batteries of 100-ton guns 
are concerned ; and being relieved of the weight of 
armour, these ships will carry engines able to work up 
to some 14,000 indicated horse-power, and coal to last for 
several weeks. Thus it will a ag os Italian paral 
constructors are pursuing a policy flatly opposed to that 
of Mr. Reed. ro of the rae pl in France 
endorses the views of the [nflexible Committee. In one 
word, Mr. Reed stands alone in his condemnation of a 
ship which everyone else regards as a magnificent addition 
to the naval power of the nation. 


THE DISPOSAL OF GLASGOW SEWAGE. 


Tue irrefutable logic of hard facts and dearly-bought 
experience has completely dispelled the illusion which 
some time ago prevailed to a very considerable extent, 
that not merely profits but large fortunes were to be 
realised by the utilisation of sewage. It is now thoroughly 
well known and acknowledged also, even by those who 
are somewhat reluctant to make the admission, that raw 
sewage cannot by any existing process or chemical treat- 
ment be converted into an artificial manure which will 
pay the cost of its own manufacture. A large class 
persistently refused to give the slightest credence to 
this view of the question, although it was supported 
and based upon scientific reports, chemical analyses, 
and the impartial statements of Royal Commissions, 
which must have carried full conviction to the mind of 
any unprejudiced person. It was indeed nothing but 
the actual See of the money invested in one or more of 
the numerous precipitating schemes which finally and 
conclusively demonstrated to the shareholders the futility 
of their projects, and the fallacy of their expectations. It 
s been estimated that one well-known company beguiled 
the public of a million of money in their fruitless endea- 
vour to effect the desired remunerative conversion. As 
we proceed with our subject it will be seen that the 
peaple of Glasgow are not likely to fall into this error, 
ormerly so prevalent. They appear to be well aware of 
the specious and illusory nature of these processes, and 
whi’ recognising the suitability of the means employed for 
ac nplishing the purification of the effluent water, they 
enurely discard theidea of attaching any value as a manure 
to the precipitated sludge. We are inclined to consider 
that their views in this respect are in the main pretty 
correct. Towards the close of last year a peel ve of 
aoe were appointed by the Town Council of 

lasgow to visit certain large cities and localities in 
England, to examine into the various systems in opera- 
tion for the dis: of sewage and refuse matter, and to 
report upon them accordingly. Manchester, Leeds, 
Birmingham, our own aateopolla, Bradford, Coventry, 
Croydon, Halifax, and Oldham were all utilised in this 


way. 

The physical situation of Glasgow is similar to that of 
London, inasmuch as they both possess the great advan- 
tage derived from the contiguity of a large tidal river. 
This offers at once a ready and, in some measure, a 
natural outlet for the sewage of the riparian city, and so 
long as the volume of. the sewage discharged into it 
remains comparatively small, little or no harm is likely 
to result to the community. But no sooner do these 
conditions cease to obtain than the health of the inha- 
bitants begins to suffer and the rate of mortality to 
increase. In order that a river should be maintained in 
a state of purity it is necessary that some authority 
should be appointed to take care of it. It cer- 
tainly does not absolutely follow that the constitution 
of such an authority will ensure the river being main- 
tained in a pure and unpolluted condition. There is an 
excellent body called the Thames Conservancy, but 
if we are to believe the statements of Captain Calver 
respecting the results of the metropolitan sewage system, 
the state of the Thames is not such as to reflect much 
credit upon its Conservators. Notwithstanding this, 
we entirely concur with the members of the Glasgow 
deputation, that until a Board of Conservancy is esta- 
blished for the Clyde, as recommended in the report of 
Sir John pr ra no works for the discharge of 
sewage into that river can be undertaken with hope of 
ultimate success. Contaminated as the Thames unques- 
tionably is by the enormous and continual discharge of 
sewage into it, it is purity itself in comparison with 
streams such as the Irwell and the Bradford Beck. It is 
impossible to expect that rivers and streams similar to 
those alluded to, which have been permitted to become 
nothing better than common sewers of the foulest 
description, can ever be restored to a state of purity 
until a Conservancy Board is established with powers to 
deal summarily with all the polluting parties. e juris- 
diction of such a Board, moreover, should not be confined 
to that portion of a river flowing through any particular 
town or district, but should embrace the whole drainage 
area of the basin belonging to it. It is the common, 
and, at the same time, very just complaint of the 
inhabitants of many of our large inland towns which are 
situated on the banks of small rivers, that it is not only a 
great hardship and expense, but a useless one as well, to 
compel them to purify their sewage before it is allowed 
to be discha: into streams which are already rendered 
as foul ag they can possibly be by the filth of other 
towns, 
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Although the population of Glasgow is, in round | 
utimbers, zbout one-seventh that of London, yet .the | 
sewage of the former town ought not to be permitted to"! 
flow into the Clyde without previously undergoing puri- | 
fication. The average range of the tide at Glasgow 
harbour is only about half that of the Thames at the 
London Docks, and the average velocity barely exceeds 
a tenth. Puritication‘of the sewage, either by irrigation 
or precipitation, before discharging it into the Clyde, is 
evidently more necessary at Glasgow, where a small 
range of tide and a feeble current prevail, than at 
London, notwithstanding the great difference in the 
relative population. If the sewage is to be purified by 
irrigation, land must be obtained for the purpose. In 
other words, an irrigation farm must be established. With 
regard to this method of dealing with this great sanitary 
question, the deputation came to the conclusion that 
“irrigation presents the most perfect means for the dis- 
posal and purification of sewage.” It was also their 
opinion, founded upon the actual facts placed before their 
notice, that under certain favourable circumstances “a 
sewage farm might be made to yield a profit.” The con- 
ditions are—the acquisition of land at a reasonable dis- 
tance from any resident population; the purchase or 
rental of it at a fair agricultural value ; and the distribu- 
tion of the sewage by the principle of gravitation. The 
first of these conditions is no doubt advisable, but not 
absolutely necessary. In spite of several statements 
respecting the alleged danger to the public health by the 
establishment of sewage farms, we bdieve that no reliable 
evidence has been produced to show that any evil effects 
have resulted from the existence of such farms, or that the 
rate of mortality has risen in any town or village in 
proximity to them. As to the accuracy of their conclu- 
sions that a profit might be made, we might say that, up 
to the present moment, experience tends all the other 
way. 

Of the many ingredients employed for precipitating 
the solid constituents of sewage, lime appears, in 
point of general application, to possess advantages over 
the others. It is cheap, can be readily procured nearly 
everywhere, and accomplishes the purification of the 
effluent sufficiently to enable it to be discharged into any 
river, the water of which is not used for potable 
or culinary purposes. The objections against its 
— are that its purifying effect is evanescent, 
an at it produces rather more sludge than some 
other systems. The first of these objections is merely 
one of degree; and with regard to the second, it 
may be observed that when adequate means have to be 
provided for the removal and disposal of some hundreds 
of thousands of tons of sludge, a few thousand more or 
less are not of much consequence, in comparison with the 
other merits of this particular process. One very ready 
and convenient plan for disposing of the sludge precipi- 
tated from raw sewage is to simply “run it to spoil,” 
that is, to apply it to the making up of, or raising the 
level of waste and low-lying lands. ro such an extent 
has this system of disposing of the solid contents of 
privies been for many years carried on in Manchester, 
that having reference to the large number of houses 
erected on land made up in this manner, it has been said, 
“ Manchester is a town built upon dunghills.” The idea 
is not by any means a pleasant one, although time and 
the sanitary influence of natural causes may have removed 
all noxions and deleterious qualities from the once 
polluted foundations. 

The rate of mortality of any town may be fairly con- 
sidered as the real test of the efficacy of its sanitary 
arrangements. An examination of this rate in many of 
our large towns reveals the very significant fact that the, 
greater the number of water-closets—or in other words 
the greater the use of the water-carriage system—the 
healthier is the town. London, which is beyond all other 
cities that in which this method of removing the sewage 
from habitations is most extensively practised, returns a 
rate, caleulated on an average of five years, of 22°9. 
That of Coventry, in which town the number of water- 
closets is six times that of the privies, is 23°4. It is 
rather remarkable—although from various circumstances 
the case is somewhat exceptional—that the rate of mor- 
tality is only 19 in Croydon, a place where the water- 
carriage system is in full operation, and where irrigation 
is the method employed for utilising the sewage. In Bir- 
mingham, where the rate is 25°2, the water-clusets are in 
the minority ; and in Manchester, where the number is 
comparatively very small, the rate rises to 30°0, and to 
29°3 in Salford. Density of population cannot be urged 
as an independent canse of a high rate of mortality, 
becanse in the last two instances quoted, in which the 
rate is practically identical, the relative densities are as 
three to one. A comparison between Halifax and the 
metropolis will also serve to show that there is no neces- 
sary connection between these two particulars, The 
former town has a density of population of only 18 to 
the acre, with an average death rate of 266. The corre- 
sponding figures for London are 45°7 and 22°9. 

The report of the “deputation” contains some final 
recommendations with regard to the sanitary measures 
to be carried out in Glasgow. The majority of these are 
well known to every engineer and local surveyor, although 
not always put into execution by the corporations under 
whom they act. It is recommended that “ water-closets 
in smallhouses should be discouraged.” This would 
appear to intimate that there should be in Glasgow one 
system of sewerage for the rich and another for the poor 
yet, in a sanitary point of view there should be no such 
distinction. Otherwise there is the risk of the water- 
carriage plan being considered in‘the light of a luxury to 
be enjoyed only by the wealthy. Some years ago this, 
no doubt, was the case. Another of the “recommenda- 
tions” is to the effect “that the ordinary privies and 
ashpits be altered to the tub and pail system, to be 
cleansed daily, as it has been carried out in Manchester.” 
It is a little singular that the deputation should fe- 





commend for adoption a plan which, it is said, has eartied 
for the city in question the highest death-rate of all those 


we have mentioned. The rate of mortality in Glasgow 
itself is 29°), sv that it can hardly afford to bear any 
increase. 

BOROUGH ENGINEERS, 

Wisin the last few years the position of borough 
engineer has become very popular.. This) popularity is, 
however, confined to those who. have never tilled the 
post. It is not too much to say that the worst mastens 
in the world are the town councillors. of a little city; and 
thase who have succeeded in escaping from the particular 
path in life which leads a man. to work asa borough 
surveyor are in ne hurry to enter it again. Of coutse 
there are exceptions, but they are few and far between, 
and it may be taken for granted! that any'engineer who 
is not composed. of especially teugh materials will do 
well to eschew the positions which are ‘so frequently 
advertised in. very glowing colours. | Not many years 
since an engineer, in the proper sense of the term, would 
have been quite. out of place as the servant of a town 
council, The duties te be discharged were well within 
the capacity of any man combining some knowledge 
of land surveying with a little information concerning 
the making of roads and the building of houses. But 
this is no longer the case, and in nearly all large 
towns, and certainly in all manufacturing towns. which 
are progressing in wealth and dimensions, the serviees of 
a competent engineer are required. But competent 
engineers constitute a class very different indeed from 
the old-fashioned surveyor, who was a worthy creature 
in his way no doubt, but not necessarily a man of culture, 
or over-burdened with that species of self-respect which 


makes us impatient of rebukes emanating from social f 


inferiors. Unfortunately, however, town councils: are 
still made up much as they always were, and while they 
frequently include a few individuals who are gentlemen 
in the fullest sense of the word; they are mainly composed 
of small shopkeepers and tradesmen, who are ignorant of 
everything connected with engineering, and who hold that 
the ma bat mr of their official life consists in asserting 
themselvesat the council table, and cutting down expenses 
to the lowest possible point. It need hardly be said that 
the relations existing between such mei and a borongh 
engineer may easily become exceedingly unpleasant 
unless he is capable of displaying rave and indomitable 
patience, Unfortunately the cultivated classes of 
our great towns carefully avoid the performance of 
municipal duties ; and thus it happens that very large 
sums are expended year after year by gentlemen: of 
the highest professional attainments, who are nevertheless 
under the ineepenciale control of .a body of men who do 
not represent the upper class or the largest ratepayers in 
any sense of the word. It is not surprising that, under 
such conditions of constant attrition, a feeling of mtense 
dissatisfaction has been growing up by degrees among 
civil engineers ; and there is even some justification for the 
assertion not unfrequently made, that certain cities and 
towns could not now obtain the services of a real engi- 
neer for any salary they could offer. 

We have long held that the civil engineers of Great 
Britain, who have adopted what is known as “ borough 
engineering ” as a speciality, should take some steps to 
render their position more respectable and respected than 
it is now. What these steps should be we shall not stop 
to consider in detail, but Tot something should be done, 
and that soon, there is no reason to doubt. We may cite 
atypical case in point which is extremely suggestive. Some 
four years since the Sheffield Town Council appointed 
as their borough surveyor Mr. P. B. Coghlan, C.E., at a 
salary of £500 per annum. Mr. Coghlan, we may state, 
had filled infiuential positions at Liverpool, and. gave up 
the surveyorship of orate to take that of Sheftield. A 
special resolution was passed by the Margate Town Council 
expressing their entire satisfaction with the manner in 
which Mr. Coghlan had performed his duties. In the 
course of last autumn Mr. Coghlan heard various rumours 
to the effect that a section of the town council wished to 
get rid of him, and, in effect, this turned out to be the 
case. We have no intention of going through all the 
details of what followed ; it must suffice to say that a 
committee was appointed to investigate certain charges 
said to be brought against Mr. Coghlan of neglect of 
duty. With this committee Mr. Coghlan was perfectly 
satisfied ; but almost at the moment it, began to work, the 
term of office of the council expired, and new men were 
elected. Thecommittee of investigation was dissolved anda 
new one appointed, who examined all Mr, Coghlan’s staff 
in private, and agreat many other people besides, and finally 

repared a report which was exceedingly damaging to 
Mr. Coghlan. This was submitted for approval to the 
council, and a report of the proceedings at the meeting 
will be found in the Shefield Daily Telegraph for 
February the 14th. Will it be believed that in spite. of 
every effort on the part of Mr, Coghlan and his friends, he 
could not sueceed in inducing the council or committee 
to give him an opportunity of refuting the charges 
brought against him, of cross-examining the witnesses, 
or of explaining any one of the statements made 
i men who most dispassionate persons reading the 
Sheffield papers will say were actuated either by 
a personal animus, or by a rage for economy alto- 

ther misplaced. In the end, Mr. Coghlan was given 

is notice of, dismissal, without the, chanee of \saying 
a single word in his own defence. Some idea may be 
formed of the general characteristics of the town,council of 
Sheffield from the following fact. It was necagsary to elect 
some one who would fill Mr. Coghlan’s place, as soon as 
the notice given to the latter gentleman had. expired. 
Accordingly an advertisement was, published. In this 
advertisement candidates were asked ‘to state. their.age 
and the salary they required. One of the members--to 
his credit be it said—considered that this was injndicions, 
and derogatory to the protespion, whereupon Alderman 
Moore—his name deserves to be on record—ineontinently 
told pieyy town grupetons et “if the could eet 
a yan for £3 4 week, it wou muc tier, than 
eiting Blof year,” Let our readers endeavour to con- 
sider what nature of council this must be which could 


sit silent while it' was usserted | that,’ ft would be well for 
a great city like Sheftigld to ‘employ a borqugh surveyor 
at £3 a week! [t did not cross the minds ,0 these 
gentlemen that probably the most economical avt of their 
whole lives met consist in voting that the future salary 
of their borough engineer should be £1000 a year. 
~We.can.hardly ise with. .MaC on.the.. 
loss of his appointment, To get away from the service 
of such a town council'as that of Sheftield' should be re- 
garded, we think, as an unmixed blessing, But the fact 
remains that.a gentleman who maintains that he has.a 
complete reply to every charge that could be urged 
against him, has been condemned without a hearing. It 
was plainly asserted that the Highways Committee had 
been lax in the discharge of their duties, and had permitted 
the streets of Sheffield to get into a disgraceful condition. 
The committee asserted that the fault lay. with Mr, 
Coghlan ; and the committee of investigation was com- 
posed of meémbers of the Highways Committee, who 
were themselves virtually on thei trial, One, of 





| the gravest charges brought against Mr. Coghlan is that he 
| accepted the delivery notes of the railway companies as 
| showing accurately the weight of certain stones, and did 
‘not have them weighed over again. Another charge is 
extremely ludicrous. The last town council decided that 
| certain grouting which was being done with pitch was 
| too expensive, and they, overruling Mr, Coghlan’s objec- 
| tions, ordered mortar to be used instead. The result was 
| utter failure ; the street had to be ripped up again and 
| relaid properly at considerable expense; and the new 
council find fault with Mr. Coghlan for obeying the 
positive orders of the old council! Can inconsistency go 
er? 

Returning to the suggestion we made in the opening 
paragraphs of this article, we ask, is it not time that 
engineers should take some steps to place themselves 
beyond the irresponsible control of such town councils as 
that of Sheffield ? The subject might be taken up with 
advantage by the Association of Municipal Engineers 
and Surveyors. It would not be too much to expect the 
Institution of Civil Engineers to interfere for the 
wotection of its members serving tewn councils. 
Vet it be borne in mind that Mr. Coghlan’s is by 
no means an isolated case; we know te the contrary. 
| We have pronounced no opinion whatever on the truth or 
| falsehood of the charges said to be urged against Mr. 
Coghlan. The fact that he was not suffered to come face 
to face with his accnsers is. sufficient. te condemn the 
j latter. It would be a waste of energy to attach any 
|importance whatever, under these conditions, to Mr. 
| Coghlan’s guilt or innoeence. The broad, scandalous, 
| fact remains, that an engineer has been dismissed from 
| the service of the ratepayers of a large town by an 
immense majority of an responsible body of men who 
accept certam accusations as being proved, and deny 
ithe accused permission to open his lips in his own 
|defence. It is to this fact that the fe ath profession 
| should turn its attention. As for the Town Council of 
| Sheffield, we sincerely hope that they may obtain and 
appoint a borough surveyor ata salary of £3 a week ; 
even Mr, Coghlan cannot wish them a worse fate. 











THE MASONS’ STRIKE. 

THE masons’ strike is at an end. The committee who 
have led the men to defeat have told them that it is use- 
less to struggle any longer, and “that they may take 9d. 
an hour if they cannot get 9d.” This is precisely what the 
masons were doing at the time the strike began, on the 
28th of July, 1877; but they are in. certain respects 
in a much worse plight now than they were then. The 
Masons’ Union had collected no less than £15,000, and 
this has all been spent, and something like £300 a week 
besides, contributed by masons and others who remained 
at work in the provinces. The strike lasted thirty-three 
weeks in round numbers, which represent 198 working 
days ; making allowances, however, for bad weather and 
other contingencies, we may say that each man who 
struck lost 170 full days’ pay, or £55. It is not easy to 
arrive at the precise number of the men who struck, 
but we shall probably not be far from the mark if we put 
it down at 1500. Thesum lost to the masons of England, 
therefore, cannot be much less than £82,500, It is true 
that all this loss did not fall upon the men who had turned 
out, for they were paid certain strike allowances by their 
union; and some of then found” work” in’ the country- 
But the fact remains that the masons as.a body did not 
earn a certain £82,500, or thereabouts, which they might 
have earned; and when the net cost is counted up it is 
admitted thatthe strike has involved a clear loss.of no 
less than £30,000, But this does not represent all the 
mischief done, The places of the men who struck haye 
in many cases been filled up by foreigners who have 
made good their foothold in this cowntry; and the 
English.masons..1mayno: ile their union isi 

of, f iff 


a tea . te. 
crippled for war nds, find it, very diffiqu}t to, get 
even 9 fs 4 ra , But we jhave not even} vat fhe 
our lis ft feats. The masters insist on the adoption 


of - the preg 1 Se 9d-~per™ hour be" the 
current rate of wages; (2) That the foreigners and the 
men who remained at work shall be protected; (3) That 
there shall be no restraint as ‘to labour; (4) That shop 
stewards be abolished ; (6) That ten hours shall be a day'in 
summer ;,, and , (6) that overtime | shall be allowed. 
This means that each aman will be allowed to earn as 
much money a8 he pleases without risk of being called 
up and fined by his union, while it introduces certain 
features which will go far to. break up the authority of 
the union altogether. 

It would be very easy to pena homily setting forth the 
egregious folly of the men who struek,; and ‘the wnpreee- 
dented. recklessness and greed of their leaders';' but it 
itis quite unnecessary to do anything of the kind. ‘Tt 
will be far thore: to the pu that:we should call atten- 
‘tion to certain features in the histor} of this strike which: 
show that a time'is perhaps approaching when ‘strikes’ in 
the full sense of the term cannot t pene take place. ‘It 
seems that there are in this world plenty of hands com- 
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petent to perform all the duties they can. be called, upow 
to discharge, but that from various causes the supply is 
sometimes deficient and sometimes in excess in different 
localities. When it is in excess wages will fall ; when it 
is deficient wages will rise. If, for example, employers 
of masons found that they were hard pressed for time, 
and that they could not. procure hands enough at 
9d, an hour, they would give 10d.; and if the 
terms of their contracts were sufficiently —profitable 
to permit it, even more. But, on the other hand, 
if the supply were in excess of the demand, they 
might give as little as 8d. an hour. Now a strike is 
neither more nor less thanan expedient for making labour 
searce in a particular locality. If the scarcity can be 
prevented, then the strikers are at once deprived of their 
sole weapon. But this is precisely what.is likely to 
happen in future. There are plenty of masons, for 
example, on the face of the earth—too many of them in 
some places. The obvious course to be pursued is to 
bring them from the latter places to the locality of 
searcity ; and this presents little difficult 
present day, when steamers and railways lite nut 
nations, before far apart, almost in contact. The 
London contractors realised this truth, and they im- 
ported the labour they required. During the continuance 
of the strike, the Master Builders’ Association brought 
to the metropolis 393 men from Germany, 164 from 
Glasgow, 127 from the United States, 39 from Canada, 
99 from York, 34 from Wales, and 60 from the West 
of England. The cost of these operations is stated to 
have been more than £10,000. But the money cannot 
be regarded as a dead loss, because, thanks to its 
outlay, the masters have learned a lesson which they 
will be slow to forget. It may be too much, perhaps, 
to expect.that the men will remember it. 

There is nothing new in the proposition we have put 
before our readers, to the effect that facilities for equalising 
the supply of labour in various localities may ultimately 
put an end to strikes; but it must not be anticipated that 
the operation of a principle, the existence of which we 
have indicated, will be immediate and sweeping in its 
effects, T'o suppose this is to suppose that working men 
might become so far cosmopolitan that they would be 
willing to regard any country as their home, and offer no 
objections, on sentimental or other grounds, to a change 
of residence. A considerable number of such men may 
be found in every country, but we imagine the number 
is not considerable enough to equalise the supply of 
labour to anything like the required extent. Again, the 
removal of men from place to place costs money, not 
only in the shape of railway and steamboat fares, but 
in that of loss of time. It follows, therefore, that 
nothing like an absolute equalisation in the supply of 
labour is ever likely to ohtain. The pressure of the atmo- 
sphere continuously varies in different localities, simply 
because the air becomes piled uP, so to speak, in some 
places, and lowered in others for lack of perfect facility 
of transmission from place to place at a proper velocity. 
In the same way the wages barometer may be high in 
some districts or countries and lower in others, and labour 
will flow from the low wages to the high wages district, 
just at a rate determined by the adhesiveness of the 
aly the facilities for transport, and what we may 
term the difference in pressure—in other words, in wages. 
We have thus the operation of three factors to consider, 
namely, the reluctance of men to leave their own country 
and live among strangers; the facilities provided for 
making the necessary journey, and the difference between 
the quantities of money to be had in each place for a 


in the 


day’s work. With the first, employers of labour 
can do something. As _ regards the last they are 
almost powerless; for it is not the employer 


of labour, but the user of the commodity produced 
by the labourer, who really settles the rate of 
wages; while as regards the second factor, the capitalists 
can do a great deal. For gp x many men would 
emigrate if they only knew how. Take for example, a ma- 
son ina small German town; he is probably a good work- 
man, but hardly able to keep body and_ soul together on 
his annual earnings. Such a man has heard of England, 
and he knows that it is a rich country a long way off. 
It never crosses his mind, however, that he would do well 
to go there. The idea of undertaking the journey terrifies 
him. For him there are virtually no facilities of tran- 
sport. But let an agent of an English contractor, visit 
him, and explain to him what benefits he may receive if 
he will but go to the next town where there 1s a railway 
station, and join half-a-dozen of his own countrymen who 
are on their way to England; let him be told that 
he will be saved all trouble and expense; that he 
and his party will be placed in charge of an interpreter, 
who will take care of them until they reach England, 
and unless our mason is a very adhesive creature indeed, 
he will suffer himself to be persuaded, and he will come 
to England. Facilities in locomotion have sprung into 
existence for him, in the shape of the gentleman who 
speaks all languages, but especially German, and who will 
take care of him, and he will avail himself of them. Now 
this. is , mong what the employers of labour in this 
country have at last learned to do, They have seen their 
way to create facilities for transport in order to equalise 
the supply of labour in various localities. So far, the 
work bes been done, as was to be expected, in an 
imperfect fashion; but we may rest assured that time 
will develope what may yet become an entirely new 
brag pf saaraye e 4 My firms in this COUN Sry 
who make plenty, of money by organising “ personally- 
conducted redaay f thanks to which Somenis numbers of 
people go abroad and see the world, who would other- 
wise have stayed at home, ‘The day may yet come when 
an English contractor will have but. to tpleeraph to a 
continental agent for. 50, or 100 hands to have them as 
quickly as rail andi s ips can bring them. | That 
such * beatae of rage be not be wholly cme 
tory few Englishmen will ‘be dis agintain—we 
ont ioe least of all.. But the Work ‘ aoe of. Great 
Britain may rest assured that the practice of importing 


lahowy, diegun. by the Master Masons’ “Association in 1877 
at a vost of £10,000, will not fail to exercise an important 
influence on the future relations of lubour and capital. 
If that influence be good, then will strikes diminish daily 
in frequency and intensity. Obnoxious rules interfering 
with the liberty of the working man will no longer be 
enforced by tyrannical unions. More money will 
earned, more work undertaken, and ‘capital now seeking 
employment, but dreading strikes, will once more play its 
part in the economy of the world, If the intinence be 
evil, we shall find the English working man overwhelmed 
by a flood of foreign labour. An episode in the recent 
history of California will repeat itself. 


ag 





COLONIAL DEFENCE. 

Tr has, we learn, been determined by the Secretary of 
State for the Colonies to appoint a Commission to inquire 
into the present condition of the means of defence at our 
various colonial stations, and to consider what steps are to be 
taken to place them on a footing in accord with the require- 
ments of modern warfare. At many of these stations, which 
were acquired by conquest from the Dutch, very little im- 
provement has been effected upon the old works which 
existed at the time this country so acquired them. The 
introduction of shell fire, and the accuracy with which pro- 
jectiles can now be thrown almost vertically into such posi- 
| tions, have rendered the protection of the gun and gunners of 
the first importance. In the days long gone by when these 
works were constructed, the armament of the forts was either 
mounted en barbette, or in open embrasures, and we scarcely 
possess a single defensive work in our Eastern Colonies in 
which any of the guns are protected. For all modern 
purposes, therefore, these fortifications are now obsolete, and 
no means exist whereby an attacking force could be repelled. 
There is nothing to prevent fast, well-armed, cruisers, which 
might elude’ the vigilance of our fleet, suddenly appearing off 
these towns and demanding a heavy ransom, or from takiz 
possession of all the treasures and destroying all public 
works and buildings. Against indiscriminate firing upon 
open towns, of course, the usages of modern warfare protect 
us; but sufficient damage might be done in the manner 
pointed out to render protection against such a contingency 
| most desirable. The Australian Colonies have recently been 
| visited at the request of their several Governments by Colonel 
| Sir William Jervois, R.E., and we believe these colonies have 

determined on adopting his recommendations as to the defen- 

| sive measures required. New Zealand, however, declines to 
| join in such a step. Its Government consider that the 
| only enemy it has to dread is internal, viz., the various un- 
| settled native races still occupying a large portion of its 
| territory, and that from this point of view their best means 
| of defence will consist in improving its land communications 
| ao that troops may be moved with readiness into any 
| threatened district. It has therefore been decided that, as 
| the funds possessed by the colony barely suffice to carry this 
| principle into effect, its authorities must decline to execute 
| those works of seaward defence which the sister colonies in 
| Australia have decided to adopt, This appears to us a short- 
| sighted policy; but, on the other hand it may be argued 
that the whole question is not merely of local but of Imperial 
interest, and that young and rising colonies cannot be ex- 
pected to undertake, unaided, the construction of works of 
this character, which involve a very heavy expenditure. 
The decision of the New Zealand Government proves clearly 
that is is hopeless to look for concurrent action throughout 
the whole of our Colonial Empire. Canada, as an old- 
established, well peopled, and wealthy country, cam and 
should provide at her own cost for all such works of defence. 
India also comes under the same category, but there are many 
strategical points on our Eastern lines, such as Galle and 
Trincomalee, which now lie open and almost undefended 
against hostile attack. Such points should, we hold, be 
treated as of Imperial interest, and be fortified from Imperial 
funds. We hear much said, and with justice at this present 
crisis, of the necessity of carefully guarding the route to our 
Eastern possessions, but hitherto little attention seems to 
have been paid to what is of almost equal importance, the 
defences of these possessions themselves. It is, therefore, 
satisfactory to learn that such a Commission as we have above 
referred to is to be appointed. To be in a state of prepared- 
ness for war as the surest means of guarding against its out- 
break is an axiom few in these days will care to dispute, and 
it will be equally accepted that the cost of making such pro- 
vision is a most moderate insurance to pay against the heavy 
expenditure and loss which the conduct of war itself entails. 
We trust that no delay which can be avoided will be per- 
mitted, and that the labours of the Commission may result 
in recommendations which will insure a fair distribution of 
any cost their carrying out may involve between the Imperial 
and Colonial exchequers, This country at present maintains, 
without any contribution from the colonies, a large and ex- 
pensive fleet for their protection, and doubtless those ports 
which are used as coaling stations and dockyards for the 
ships of that fleet will be considered of Imperial interest, 
and be dealt with accordingly. The Colonial Office of late 
years has shown much dilatoriness in dealing with many 
important questions, and we trust that the newly-appointed 
Secretary of State for the Colonies will break through this 
fault of the late régime, and permit no delay in the measures 
necessary to bring this ‘important question to an_ early 
settlement, 





THE DANGERS OF COAL MINING, 

Tue exceedingly dangerous nature of coal mining pursuits 
has, unfortunately, been but too forcibly illustrated during 
the past ae by the disastrous explosions which have 
taken place at Kilsyth and Kearsley, by which over fifty lives 
have been lost, and many scores of others placed in the most 
imminent peril. These terrible occurrences will no doubt. be 
fully investigated in due course, but in the meantime there 
can be no harm or prejudice done by pointing out the details 
of what might have been a third calamity had it not been for 
the use of the most modern and effective appliances for venti- 
lating purposes. This escape, which may without exaggera- 
tion A termed a narrow one, took ao one evening last week 
at the Corton Wood Colliery, South Yorkshire, a new pit laid 
out on the’ most approved system, and with a drawing shaft 
20ft. clear internal diameter, The men on the evening shift 
were in their customary avocations about six o'clock, 
when a sudden outburst of gas took plage in the No. 1 slant, 
owing to the fall of a mass of roof—estimated to be fully 
eight tons in weight. The influx of the long pent up gas was 
so rapid and in such yolume that: the whole of. the 
workings on that side of the mine became filled with it, 
and it was rendered highly explosive by being mixed with the 








return airas far a& the bottem of the upcast shaft. The whole 
of ‘the! safety lamps were immediately extinguished, and the 
men: naturally lost no time in running for their lives te the 
drawing shaft. Had there been any defect in a single lamp, 
the result myst have been an explosion, by which every one 
in the workings would have been killed. Everything was in 
order, however, and by promptly increasing the rate of the 
air current by means of the Schiele fan from 80,000 to 130,000 
cubie feet per minute, the gas was cleared away, and in the 
course of an hour the pit could be entered, Had the old- 
fashioned furnace been in operation here, it is not difficult to 
surmise what would have happened. The whole affair, in 
fact, is pregnant with instruction, and shows to what an 
extent the dangers. of mining may be diminished by the 
exercise of cate, aud the use, of the securities afforded by 
modern scientific appliances. 


FRENCH IRON TRADE STATISTICS. 


THE official returns of the/French iron trasle have just been 
issued, and set forth a number of details which are’ worthy. of 
notice. On the whole, the industry would seem like our own 
—to have suffered from. depression during the year—but the 
totals are in several respects very respectable as to size, and, 
at all events, tend to show that our Gallic neighbours are 
making considerable progress in this important branch of 
metallurgy. The total quantity of iron and steel exported 
from France during the twelve months’ ending December 
3lst, 1877, was 169,204 tons only, as compared with 
206,248 tons in 1876, or a falling off equivalent to 
about 17 per cent. The quantity of mineral ore sent 
out of the country also diminished most materially, for 
only 79,112 tons were so dealt with in 1877, as against 105, 190 
tons in 1876. Of this raw material 47,216 tons only went to 
Belgium against 60,212 tons in the previous year, and 30,104 
tons to Germany, as compared with 42,728. On the other 
hand the mineral ores imported into France reached the total 
of 975,630 tons as against 849,186 tons in 1876. Of the former 
aggregate 330,049 tons came from Algeria, 248,226 tons from 


2g | Spain, 223,443 tons from Belgium, 139,775 tons from Italy, 


30,700 tons from Germany, and 3425 tons only from Great 
Britain and all other countries. During last year, too, the 
quanieey of cast iron articles imported into France was 

12,896 tons, as against 184,344 tonsin 1876; of wrought iron, 
62,735 tons against 56,385 tons; and of steel, 5009 tous, as 
compared with 5445 tons in 1876. From the statistics it will 
be pretty clear that in no sense of the word can France yet be 
deemed a formidable competitor of our iron manufacturers, 
for her own —— have not only diminished, but she has also 
been compelled to use a considerably greater quantity of 
foreign iron. Her total exports of iron cannot be compared 
with those of Great Britain, for the whole year’s foreign ship- 
ments of such articles only amount to about the same as those 
of this country for a single month. At the same time it would 
by very unwise to lose sight of the fact that the French are 
progressing very rapidly in industrial matters, and. may pre- 
sently become ‘‘foemen worthy of our steel,” or to export 
their own. 








REVIEWS. 


A Practical, Treatise on Mill Gearing, Wheel Shafts, Riggers, 
dc., for the Use of Engineers. By Tuomas Box. Second 
Edition. London: E, and F. N, Spon. 1877 

EvERYONE acquainted with Mr. Box’s treatises will admit 
that he is fully entitled to call them “practical,” for 
they are so after. the manner’ of practical engineers of 
the English type.. He does not seek to write a big book 
when a small one will contain all that the practical man 
requires for everyday use, and he dvidenthy values his 
readers’ time, as is shown by the directness with which he 
treats every part of his subject, in order that they may 
readily find that which the titleydeclares the book to 
contain. 

This new edition contains some modifications and 
additions, which make; what was from the first a most 
useful treatise, still more complete. It comprises in 120 
pages a very valuable store of information of that class 
which the author found during many years’ | prac- 
tical experience to be the most. useful; many of 
the rules being original and deduced from the 
recorded teachings of that experience. _ Chapter I. treats 
of motive power, and it isthe opening part of this chapter 
that contains one of the few statements which’ need 
modification. In dealing with a “Standard of Unit 
Power,” and in selecting a term for use throughout the 
book from those in common use, our author adopts 
that which is probably more misleading or confusing 
than’ any other — namely, “nominal” _horse-power, 
“Thus,” he writes, “say that we have.an engine 
raising 260 gallons per minute 330ft. high. by a 
set of deep well pumps. The weight of a gallon of 
water being 10]b., this is equal to. 2000 x 330 + 33,000 = 
20-horse power, and to do this work we should employ an 
engine of 20. xominal horse-power.” But as pumps of 
this kind yield only ‘66 of the power they absorb, he adds 
that weshould require 39 net éndicated horse-power clear of 
the friction of the engine itself, and supposing the latter 
to be 10-horse power, then 40 gross indicated horse-poweris 
required. Here, then; Mr. Box departs from his usual 
clearness, andtosome extent confuses whathe hasattempted 
to make plain by assuming throughout the book that the 
net indicated horse-power is 50 per cent., and the gross 
indicated. 100 per cent. in excess of. the nominal. Surely 
all this is unnecessary upon the showing of the data of 
his own example. _ The 20 nominal horse-power men- 
tioned cannot be looked upon as a figure or quantity 
representing anything more than a step ina calculation 
for horse-power, inasmuch as it ignores the machine 
without which the water cannot be raised. When this 
factor, which is as necessary as the weight and height of 
lift of the water, is taken into account, we have es 
which show the horse-power required, but not. before. 
This, in the example, is 30, and gives the horse-power in 
the form in which it would have been best used throngh- 
out. the book... In the third edition of the book it 
would certainly be well to separate the horse-power 
required to drive machines from any questions of 
engine friction; the author will then be able’ to ‘use 





33,000 Ib. lifted a: foot! per’ minute as the horse- 
wer, and so save the reader the trouble of remember- 
ing that in most cases the horse-power is calculated upon 
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a basis of double thet quantity. The remainder of this 
chapter is characterised by the author's clearness, and is 
devoted to the power of steam engines, water-wheels, 
turbines, men and horses. Chapter II. is on toothed 
wheels generally, and the manner m which the form and 
dimensions of teeth of wheels for different purposes are 
considered, shows how thoroughly the author is master of 
his subject and its exposition to practical minds. Chapter 
IIT. is on shafts for various purposes; their strength, 
dimensions, modes of coupling, size of bearings, kc. With 
reference to the latter, the author takes the area for support 
as half the circumference multiplied by the length, which is 
greater by 50 per cent. than that given by the common rule. 
This departure does not seem warranted, and is not com- 
pensated for by the smaller pressure per unit of surface 
which he adopts as a maximum. Chapter IV. is on 
riggers and pulleys, and, like Chapter V. on the propor- 
tions of keys for wheels, does not seem to have been 
modified. The last, Chapter VI., is of much value, as 
showing the application of many of the rules given for 
various purposes by comparison of the figures obtained 
by them with the practice of well-known engineers, as 
illustrated in the construction of pumps, water-wheels, 
and different kinds of mills. With the slight exceptions 
mentioned, the treatise is the most useful of its kind now 
published, and fully maintains the author's reputation 
for providing practical engineers with sound information 
in a convenient form. 


Works in Ivon: Bridge and Roof Structures. By Ewe 
Maruesox, M.1.C.E., with examples of structures made 
and erected by Andrew Handyside and Co. Second 
Edition. London: E. and F. N. Spon. 

Tus is the second edition of a work the necessity for 

which was long felt by engineers engaged in designing, 

constructing, and erecting bridges, roofs, and similar 
structures. It does not deal with the theory relating to 
such structures, though it contains a great deal of 

information which should be considered in making a 

design ; but it treats more particularly of those conditions 

which determine the choice of design, and of the methods 
of construction and erection. Most engineers feel that 
they have books enough on the theory of strains in 

structures, by which they are guided in carrying out a 

chosen design ; but many have felt the want of a work, 

especially when abroad, which will give them some idea 
of the best method of procedure in order to erect a bridge 
or roof in the quickest and most economical manner. 

This requirement Mr. Matheson’s work fully meets. It is 

profusely illustrated with diagrams, and general and detail 

drawings, of works actually executed, and the whole 
subject is well treated from a manufacturer's or practical 
engineer's point of view. The costs of various structures 
are so given that they may be modified according to the 
current prices of the materials of construction, and the 
particulars concerning the cost of transportand information 
respecting labour abroad are very valuable for estimating 
purposes. The examples given are those of some of the 
finest structures in the world as well as of those of a more 
ordinary character; and any engineer in doubt as to form 
or character of an iron structure which it may be best to 
adopt will find some assistance from them. Altogether 
the volume is one which al! engineers and builders of 

“works in iron” will find exceedingly useful, and the 

vocabulary of technical terms in English, French, 

German, Italian, and Spanish which is appended, adds 

to the value of the book to those engaged abroad. This, 

the second edition, is, like the first, well printed in clear 
type, and is in every way a well-finished production. 











WOOD-WORKING MACHINERY AT THE MID- 
LAND RAILWAY CARRIAGE WORKS, DERBY. 
No. II. 

As will have been seen from the plan of the large machine 
shops which we published last week, there are two of the large 
crosscut saws illustrated at page 181. It will be gathered from 
the size of the saws used, that these machines are capable of 
dealing with very heavy timber. They are simple in construc- 
tion, and weigh each about 3 tons. After leaving these 
machines, the timber passes on to the large circular and rack-saw 
benches and to the log frames, There are two rack 
benches, one capable of taking in saws of 60in. in diameter, 
and having a table of 50ft. in length ; the other carries saws 
up to 48in. in diameter, and has a table 30ft. in length. The 
capacity of these machines may be judged by these dimen- 
sions, They are fitted with hauling drums, the upper part of 
their peripheries being level with the surface of the table. 
‘These, shifting the timber on and off the table by means of 
ropes lapped round the drums, greatly reduce the labour and 
time occupied in doing the work. The machines are of 
design, and, like the rest of the tools at these works, show 
that Messrs. Robinson and Son have no desire to sacrifice any- 
thing to economy in weight of iron. The log-frames, of which 
there are three, are ranged in line with the rack-benches. One 
of these is ag width, and the = — 24in., fe tables, 
or iages, being respectively 50ft., t., and 30ft. in 
length. They are fitted with the silent feed, and the frames 
are massive but neat in shape, the form being designed 
with a view to the rigidity so necessary to wood-working 
machinery generally, and particularly to the safe and econo- 
mical working of vertical reciprocating saws. Beside the rack- 
saw benches, there are two benches made self-acting by means 
of ropes, and one by means of a pitch-chain. The forme rcarry 
48in. saws, and are for cutting logs, planks, or battens into 
boards or scantlings at a speed of from fifteen to four times 
that number of feet per minute. The chain-feed bench is 
specially for cutting sleepers and scantlings, and is well suited 
to very rey I work and rough wi It may be said to be a 
continuous sleeper-cutter. At the head and rear of the bench 
are uprights, carrying the bearings of the horizontal shafts of 
two pitch-chain wheels. An endless chain, with a pitch of 
about 4in., runs over these, the upper part being level with 
the surface of the bench. The short logs to be split or sawn 
into sleepers are forced past the saw by means of loose dogs, 
which catch in between two pairs of links, and are placed 
continuously behind each log as the preceding one is nearly sawn 
through. is machine carries a 48in. saw,.and will cut 
through a log 2lin. in depth and 21ft. in length at the rate of 
from 1000 to 1200 sleepers per day with about 6-horse power, 





Close to these machines is a deal frame to cut,two deals at one 
time, and next we come, in the order of the general require- 
ments of the work, to some smaller cross-cutting saw benches, 
designed more particularly for cutting off framing timbers of 
various sizes, and arranged with the saw spindle and bearings 
mounted on a sliding bed, which is worked to and fro by 
means of a screw, the wood being placed against a stop on the | 
bench and the saw fed through it. This arrangement of cross- | 
cutting saw is now much used in railway-carriage works and | 
cabinet-making establishments, as a better and cleaner cut | 
can be made by it than by pushing the wood past the saw. 

Passing by some well designed ordinary saw benches, band 
saws, and some fine squaring and trying-up machines, capable 
of planing up to 24in. and 18in. in width respectively, we 
come to a large double tenoning machine. This machine, 
which we illustrate at page 199, is specially adapted for the 
wood work of railway carriage and wagon under frames, 
and that shown is capable of cutting the tenons of both 
ends of longitudinal carriage timbers, 30ft. in length, at the 
same time. One of the two headstocks can be moved to suit 
any length of timber, and the two beds on which the timber 
rests may be adjusted in any direction. A separate attach- 
ment for one or both of these beds is provided, by which the 
timber may be set at any desired angle for cutting bevel tenons, 
as, for instance, for bracing timbers. The cutters are made 
to descend through the timber by means of the screws attached 
to the cutter carriages, and worked from the main shaft. 
With one of these machines the two frame sides for a modern 
Midland carriage can be tenoned in a few minutes. This 
machine is a fine specimen of wood-working tools; its weight 
is 6 tons, and the power required to work is estimated at four 
horses. The illustration is sufficiently complete to explain the 
construction. There are two other large self-acting tenoning 
machines like the above, but with only one headstock an 
carriage, with which timbers of any length can be tenoned. 

A very useful small tenoning machine for light work is found 
further down the shop, and is illustrated at 199. This is 
intended for cutting the various small tenons required for the 
windows and other small framework of carriages. The revolv- 
ing cutters are relatively adjustable, and the machine is not 
encumbered with any unnecessary complication for feeding, 
this being done by hand, which for small work is better and 
quicker io any self-acting feed. The wood is simply placed 
against the guide seen just below the lever on the movable 
carriage to the right of the machine, and there held by depress- 
ing the lever and giving it a slight side motion, by which it 
may be caught under the adjustable screw catch shown. It is 
then passed between the cutters, and pulled back when the 
tenon is completed. The machine is fitted with apparatus for 
trenching sash cills, heads, and similar work, and tor scribing 
the one of a piece of framing, while the other is tenoned or 
trenched. The trenching head is seen in Fig. 2. 








H.M.S. INFLEXIBLE. 

Ix our impression for June 22nd, 1877, we described the 
Infiexible at considerable length. We now publish at page 195 
a drawing showing the ship as she will appear when com- 
pleted, unless very considerable alterations are made in her 
rig. Only one of her turrets is shown, the other being con- 
cealed by the deck structure. It will be remembered that the 
two turrets are disposed at on corners, so to speak, of 
the central armour-plated citadel. It will suffice to say now 
that the ship is 320ft. long and 75ft. wide, her draught of 
water will be 24ft. 5in., and when all her weights are on board 
she will displace 11,407 tons of water. She is the largest 
man-of-war ever constructed. 

THE NEW YORK ELEVATED STREET 
RAILWAY. 

In the city of New York, what is known as elevated street 
railways are being constructed. They are intended to answer 
much the same purpose as our own metropolitan lines. The 
following article, which we have condensed from the American 
Railroad Gazette, explains not only the construction of these roads, 
but the reasons which led to their adoption :— | 

In using locomotive steam power in cities it is obvious that a | 
road on which it is employed must be located either on the 
surface of the ground or else above or below it. If high speeds 
are to be attained, it becomes obviously impracticable to run on 
the surface; therefore the only other alternative is to put the 
road over head or under voce. For years the battle was waged 
fiercely between the advocates of the elevated and the under- 
ground systems, and even now the latter, although for the 
present ically vanquished, are still not convinced and 

redict disaster and sore confusion to the roads which are 

ing built on the elevated system, and which are now so 
nearly completed, and will probably settle the question very 
decisively either by the most abundant success or utter failure. 
There was an argument, however, that was used more by 
capitalists than engineers, which was destructive to the under- 
ground advocates. To build such roads would in round numbers 
cost £400,000 per mile for a double track, without stations or 
equipment, whereas an overhead road could be built for £40,000 
per mile, or one-tenth as much. To pay 7 per cent. interest on 
this cost would in the one case require net earnings of £28,000 per 
mile, and in the other of only £2800, which, when looked at 
through the non-refracting medium of capitalists’ eyes, gave the 
one plan a rather dismal and forbidding aspect, while the other 
had a very hopeful look, with fair promise of dividends at an 


ig Rage 

ile these considerations determined what may be called the 
vertical position of these roads, their horzontal location was 
governed by other considerations. Great opposition has been 
manifested to putting the roads in the streets by those owning 
property thereon. As there was no other locality possible, 
excepting to cut through the existing blocks of buildings, it was 
necessary to decide between these two latter alternatives. The 
fact that the cost of buildings which it would be necessary to con- 
demn and remove and the ground which must be — by a 
road, if constructed through existing blocks, would be from 
£100,000 to £200,000 per mile appeared to capitalists an insur- 
mountable obstacle in the way of placing and constructing rail- 





in that way. swore yg of very earnest discussion, 
capitalists and others reached the conclusion that it was impos- | 
sible to build a profitable a railroad excepting in the 
existing streets and on the elevated system. When this conclu- | 
sion was once reached and the opposition to it overcome, the next 
question which arose was the form of structure to be adopted. As 
an elevated road must be carried on some kind of posts or 
supports, the first consideration was their position in the street. 
Necessaril 


ly they must be either on the sidewalks or in the 
carriage way. If on the sidewalks it was obviously inadmissible 


to have them y dees excepting at the sides—that is, at the curb- 
stones or next the buildings—because they would be too me 
ction if they were between these two places. tting 
them next to the tateene was ig aes as too 
t an invasion o! vate property, and from time imme- 
‘norial all posts for lamps, signs, awnings, telegraphs, &c., 
have been placed at the curbstones, erefore in every 
case, when the poets for elevated roads were put on the 





sidewalks, they have been located next the curbstones. 

en they have been placed in the carriage-way it was found to 
be necessary to divide off the street so as to leave the spaces 
between. the two rows of posts, and also between the latter and the 
curbstones, wide enough for two vehicles to pass each other with- 
out difficulty. As there are double lines of horse railroad tracks 
in nearly all the streets in which the posts are located in the 
carriage way, the latter have in such cases been placed on each 
side of the horse-car tracks, leaving space enough hetween the 
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posts and the curbstones for two carriages or other vehicles to 
ass, This arrangement is shown in Fig. 4, which represents the 
‘orm of structure employed by the New York Elevated Company 
on Third-avenue, 

Having thus determined the position of the supports, the next 
question which arose was the method of carrying the track on 
top. In this case, too, it is obvious that there are only two 
possible localities, one directly over the posts, as shown in Figs, 
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1, 2, 3, and 4, or on transverse girders between them, as shown in 

igs. 5, 6, 7 and 8. e first plan has been generally adopted by 
the New Y ork Elevated Railroad, excepting in parts of Whitehall, 
Pearl and Front-street, which are only about 40ft. wide. In 
some places, however, the plan shown in Fig. 3 has been employed 
or proposed for these same streets, In the y»wery, which is 
100ft. wide, the plan shown in Fig. 1 has been adopted. In 
the New Bowery, which is 80ft. wide, Fig. 2 is the plan employed. 




















On the Gilbert road the tracks are carried entirely on trans- 
verse girders hetween the posts. Fig. 6 is the plan used on Sixth- 
avenue, which is 100ft. wide. ‘There the columns are placed in 
the carriage-way on each side of the horse-car tracks. On South 
Fifth-avenue, which is 60ft. wide, the plan represented in Fig. 7 
is employed. There the supports are whew 4 at the curbstones. 
On West Broadway, which is "ft. wide, the posts are placed at 
the curbstones, 











It will be seen at a glance that if the track is carried between 
the posts on transverse girders, the latter must be strong enough 
to carry not only the weight of the trains, but that of the track 
and the longitudinal girders besides. This adds very much to 
the cost of the structure, especially if the posts are at the curb- 
stones on wide streets like West Broadway and South Fifth- 
avenue—Fig. 7 and Fig. 8 The cost of the structure is very 
much diminished if the loads are carried directly on top of the 
columns, and for this reason the New York elevated voud will he 
much less expensive than the Gilbert line. 
































It will also be noticed that in all of the New York elevated 
lans, Figs. 1, 2, 3, 4 and 5, the tracks are carried on top of the 
longitudinal girders, or on the “‘deck” plan. The Gilbert tracks 
on Sixth-avenue, Fig. 6, and also on South Fifth-avenue, Fig. 7, 
are carried between the longitudinal girders, or on the “through ” 
plan. On West Broadway the tracks are carried on top in order 
to bring the grade on that street as high as possible. 

The details of the structure also vary very much. All the plans 
of the New York Elevated a. are for rivetted work. The 
track is carried _on longitudinal Warren girders with rivetted 
connections. The portion of the Gilbert road in Sixth and 
South Fifth-avenues consists of pin connected longitudinal 

ers and rivetted transverse girders. That portion of the line 
low Cpnalestreet is all rivetted work, These roads will theres 
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fore afford an excellent opportunity of studying the relative 
merits of these two much disputed systems, 

The engineering problems which have been presented in the 
erection of these roads have in a certain sense been new ones, 
and yet none of them have been solved by the My Cth of ~ 
very novel methods of construction, unless the building of a rail- 
road on a single row of supports is regarded as new. All the 
questions that have come up have been decided by the applica- 
tion of what is apparently very simple common sense. At first 
it was sup) 1 that a road supported on a single row of columns 
could not have sufficient lateral stability, and many experienced 
engineers doubted the security of a structure built in this way. 
Tt was soon found that there was little difficulty in this respect, 
the chief trouble being to resist the longitudinal strain due 
to the momentum of the trains when the brakes are applied. 

















It was apparent, however, that even this strain could never 
exceed the adhesion of the wheels to the rails. It was difficult, 
though, to provide a sufficient stability to resist it, because 
the longitudinal iron girders required room for expansion at each 
span, or at least at each second or third span. Some of the posts 
used on the New York Elevated Railroad were, therefore, made of 
four bars of round, angle, 'T’, or channel iron, two or three of them 
inclined so as to resist lateral strains and the other two to resist the 
longitudinal momentum. A very simple expedient was finally 
provided to meet this difficulty. In opie to prevent the engines 
or cars from getting off the track, guard timbers were = 
either on the inside or outside of the rails. These were bolted to 
the cross-tie, and the latter to the girders. This, it was soon per- 
ceived, could be made to answer two purposes, first, the one for 
which it was originally intended, and second, as timber does not 
expand or contract longitudinally by heat, that they could be 
made to tie all the girders together, and thus distribute the 
longitudinal strain indefinitely over the length of the structure. 
The rolling stock has also presented some interesting questions, 
not all of which have yet been worked out, but discussion of these 
must be reserved for a future occasion. It is obvious, however, 
that the working of these roads will determine the practicability 


ON THE EFFECT OF PUNCHING ON IRON 
AND STEEL PLATES.* 
By Mr. A. C. Kirk, Associate, IL.N.A. 

From the extensive use of rivetting as a means of joining 
together plates of both iron and pr it seemed to me that 
the following experiments, though they do not by any means 
exhaust the subject, are worth placing before the meeting. ‘These 
experiments were made by me for Messrs. John Elder and Co., 
and had their origin in that firm having to construct boilers for 
two Channel steamers in which in order to save weight the shells 
were made of steel. For several reasons it was decided to make 
them in the usual way, punching the holes, heating the plates, if 
necessary for bending, and drilling the holes out fair before 
rivetting ; but the diversity of opinion as to the effect of punch- 
ing was so great that information could only be got by experi- 
ment. For instance, Mr. Cochrane’s experiments 4 vol. xxx. of 
the ‘Transactions ” of the Civil Engineers, page 265, showed 
that in a case of a variety of irons, the strength was the same 
whether holes were drilled, punched first and cleaned out by a 
drill, or simply punched. On the other hand, the Board of Trade 
in their instructions to surveyors increase the factor of safety or 
thickness of plates forming the cylindrical shell of a boiler by 5 
per cent. if the holes are punched instead of drilled. Unfertu- 
nately, as we do not know on what this opinion is based, whether 
on experiments or not, or if on experiments, what the nature of 
these was, we do not know what weight to attach toit. The 
necessity of drilling has been even more insisted on when steel is 
used, this metal having been held by many to be unfitted for 
punching. On the other hand, Mr. J. J. Smith, in vol. xlii. of 
the “Transactions” of the Civil Engineers, page 76, says, 
‘Experiments have demonstrated that the zone of metal injured 
by punching steel having a tensile strength of not more than 32 
tons, is not more than dyin. in breadth, and that if the fish-plate 
holes (he is speaking of steel rails) are first made with a small 
munch and then enlarged by drilling to the required size, the steel 
is not more injured than if the hole had been drilled only.” The 
Admiralty, in the steel they use for shipbuilding, and its strength 
is under 32 tons, have the holes punched. The object of the 
following experiments was, if possible, to reconcile the diversity 
of opinion and trace to what causes it might be due. The pieces 
for testing, whether rivetted together or simply perforated, were 
in all cases perforated in a broad piece of plate as they would be 
in practice, and afterwards cut by a slotting machine into strips 
with the holes in the centre of each piece, or in some cases through 
the centre of two contiguous holes. In those intended to repre- 
sent a specimen of boiler rivetting, the holes were made in the 
plate at the pitch intended plus the breadth of the parting tool, 


Table D contains a set of experiments on steel plate 
and ‘orated by fin. holes, made in Messrs. Rider 's testing 
machine. Table E contains a similar set made on portions of 
the same plate as that from which the specimens in Table D were 
cut. A comparison of these shows that where the diameter of 
the hole is as much as three times the thickness of the plate, the 
ei may be punched with i ity, and that annealing produces 
ittle or no benefit. 
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Tape D.—Tests of Steel Plate as received from Maker, 
' ' 
















| . = 
aié} ¢ | 2.8 
2 tae Ss 218". 2) Se 
Description of test. | 3 | & |area £3818 ¢5| $= 
A z Serie wl es 
1 | R SiQeal Sa 
Ve o ss S"15 
| zat polsil | | m 
| | | 
}151 1°27 | *407 | 12° 
} 1-49 | -27 | °403 | 12°0 
Punched .. j1:525 | °28 | ‘427 | 126 
Punched .... (...) «. } 157 | *28 | *439.) 12° 
Punched and drilled «o | 145 27 | ‘891 | 11°05 
Punched and drille Be j 1°46 | "27 | 394 | 10°90 | 
Lc. ae ee eee “| 1. 1" 1405 12°0 | 
Deiat all Je ely. ee et | 397 | 17 
Punched at each side .. .. 4. | 15 424 12°05 
Punched at each side -«- ee RM 404 12°0 
Punched and drilled at cach side | 1°445 | *28) —*407 120} 2 
Punched and drilled at each side | 1°485 |, °28 | 415 12°75 | 30 


The above specimens were cut lengthways from the plate. 
On comparing the experiments in Table E with the experiments 





Malleable Tron Plate. 





TABLE A.—Tests of 
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of employing steam power in the streets of large cities for the Breadth Thickness | Diameter | Hole, Diameter of Diameter of Breaking stress | Ratio of breaking 
r Pyrarvery : Son tnndias ray eee j (inean) « : in tons per strain to mean 
transportation of passengers, and if it is found to be practicable, in inches, in inches. of hole how made. punch, bolster. are incl trength of plate 
it will do more to mitigate the evils which attend the aggregati WasReors | Ase rset mono mises ankod cecal 
of large numbers of people in comparatively small areas than any ; } | in. in. 
other influence of modern times. The effect upon the value of 5° 200 1170 1°370 Drilled. 1 ; : 18°58 head 
real estate has been much speculated about. That such roads pnd Bos — Punched. 1°26 u36 be Hh 
will affect values very materially there can be but little doubt, 5240 a _ ” ” es eB i > 
but their precise effect it is very difficult to anticipate. 5°20 1°160 1*290 : 6 -F 17°02 1:92 
TABLE B.—Tests of Steel Plate. 
ihe ts wc Ori lca! Eo tedaabgaes taeda? 1: pues i See gs sn 
Tue following tenders were opened on the 1th inst. by the _ Breadth | Thickness | (mean) Hole, Diameter of Diameter of . toner. | stutie.tosmenm” 
7 sedge vay for the constuction of the new bridge at in inches. in inches. oF bel. how made. punch. bolster. aqueee taok, strength of plate. 
insale, illustrated in our impression for February 8th :— _- 
. . iy 8s. d. in. in. 
Brettle and Co., Worcester . 17,288 © 0 A 5°00 O° 740 1 Drilled. - 27°12 bore] 1 
Edward Frenchand Co, .. .. os wm 0 0 B 3°990 or74o0 1 at 7 : 27°10 5 -* 
Nkerne Ironworks Company... .. .. .. . 206,718 0 0 Cc 3° 990 O70 1020 Punched. land ‘875 =»: 10625 and "1375 17°96 1: ti 
Alexander Rooney, Queenstown (accepted) + 16,787 0 0 Dv 3°990 } 0°750 1020 “ — 18°18 1:67 
Cleveland Bridge Company, Darlington .. . 23,400 0 0 K 3°990 \ O74 1-050 a “S75 and °8125 , 1°0625 and “0375 23°21 L.: 8b 
Patent Shaft and Axletree Company .. . 27,000 0 6 F 3°000 | O°750 1°050 Ke 2% y 20°40 1:75 
cs: on". ake ts. 06. $ «- 30,000 0 0 . Bo Lt ah BEE Ten eae os ae 05 [Pe 12 SS TE i ES | le 
ad, Wrightson, and Co. . 18,000 0 6 | BE, ; R 
ey TI . | Tapie C.—Tests of Steel Plate. thy 
n Breadth Thickness ears rr eae por na 
Sueer Ikon vor gue Paris Exurprrion.—-We understand that in inches. in inches. LS pad prover le ar oe 
: $ * : ole. per square inch. 
some of the largest iron sheets ever made in Bristol—or, indeed, | —_ ts Rh OR AS eee 
in England by a two high roll sheet mill—have recently been A $7000 0°64 28°62) 
rolled at the works of Mr. Joseph Tinn, C.E., The Ashton Iron | B 3°99 0°660 bs ; 28°06 y ° 
Rolling Mills, for Mexsrs. W. B. Wright and Co., Bristol} ¢ 3° 760 0" 660 “W305 Punched and drilled. ae | Section of plate to rivet 1 21/745, 
Galvanised Ironworks, St. Philip’s, where they will be galvanised | 2 3°16 pled 4 ” 28°48 Rivets slightly in excess of plate 
ralvanised LrOnWOrks, . lips, bey Will be & k 60 0-660 i 28°48 ivets slightly in excess plate. 
and corrugated and then sent to the Paris Exhibition. The| | 3-61 . 28°78 Plate broke through first rivet hole. 


sheets vary in size from 10ft. to 16ft. long by 30in. to 3ft. wide, 
and are 24 to 27 gauge, or from jyin. to gin. in thickness. In 

to quality and tinish, the sheets are very superior, and 
reflect great credit on Mr. ‘Tinn’s manager, Mr. John Harris, 
who personally arranged and carried out the work. 


Tue Inis.-—Although no time is being lost in pushing forward 
the completion of the Lris, despatch vessel, at Portsmouth, it is 
wrobable that some weeks will elapse before the experiments with 
or screw propellers will be resumed. Notwithstanding the fact 
that comparatively better results were obtained from the ship 
after her propellers had been deprived of a couple of their blades, 
it is intended to fit, for experimental purposes, four new blades 
upon the old bosses, as it is thought that the vibration produced 
by four will be less than that produced by two-bladed fans. The 
new screws, however, will be of a spiral pattern, having less 
diameter and more pitch than the present ones. The form of the 
blades will also be different, since they will combine with the 
ordinary service pattern some of the +g merits of the Griffith 
cornerless propeller. After trial the blades will be again removed. 
and the boss fitted with two blades of slightly greater length an 
showing a nearer approach to the true Griffith, the vacant 
apertures being rounded off to prevent friction, instead of being 
merely plugged, as in the previous experiments. Should either 
of these special forms give satisfactory results with respect to 
xpeed and horse-power, the trials will go no further ; but, failing 
to give satisfaction, it is intended to experiment with the Thorney- 
croft screw, which has given remarkable results in the Lightning, 
and probably with a three-bladed screw. 


Renrrew Harsour.—At the ordinary monthly meeting of the 
Renfrew Town Council held the other day, the report of Mr, 
Kinipple, C.E., Greenock, N.B., on the proposed formation of a 
new harbour, wasread. Mr, Kinipple, who submitted for the option 
of the council the details of four different schemes, prefaced his 
statement with an expression of opinion that the harbour should 
be constructed to afford a depth of not less than 20ft. at high 
water, and in a manner to allow of its being further deepened at 
any future time. No. 1 scheme provided for 1300ft. of quayage 
accommodation. The estimated cost was £25,722 if the excavated 
material was allowed to lie on the Elderslie Estate, and £33,320 
if it had to be removed to the sea. The length of quayage 
afforded by scheme No. 2 was 1420ft., and the estimated cost 
£27,400 and £36,864 respectively. No. 3 scheme if adopted would 
give quay accommodation to the extent of LO55ft., at a cost of 
£19,335 and £26,370 respectively. No. 4 scheme comprises the 
extension of the present harbour on the Elderslie Estate to afford 
958ft. of quayage, necessitating the purchase of two acres of 
land, £1500 per acre ; the respective sums that scheme would cost 
were £14,922 and £17,017. It was further reported that a pr mor 
tion of the council had had a meeting with the directors of the 
Glasgow and South-Western Railway Company to explain the 
nature of the proposed works and ascertain their views on the 
subject. The directors, it was stated, were very favourable to the 
formation of a large harbour, and wished to have laid before them 
the resolution the council might come to. . Simons moved, 
“That the report be e' , and the committee instructed to 
continue negotiations,” which was unanimously agreed to. 


| measured by a steel yard, 





0650 ; W375 
so that the test piece should represent a rivet pitch. The larger 
experiments in Tables A, B, and C were made by the Testing 
Company here, and the smaller in the following tables were made 
by a machine in Messrs, Elder’s works. In both, the strain is 
The tests in Table A were made on 
specimens cut lengthways out of a piece of ordinary iron plate, 
and show clearly that the clearance of the punch in the bolster 
affects the strength of the punched plate. There is little doubt 


| but that had a 14 bolster been tried the original strength of the 
Mr. Cochrane | 


plate would have been very nearly maintained. 
probably used a wide bolster, and this, combined with the fact 
that the holes he were |} 1 in bariron, may account 
for the results he got. When a comparatively narrow bar is 
punched, much of the compression of the metal round the hole is 
relieved by the metal bulging and stretching so that the bar 
becomes increased in breadth at the hole and slightly elongated. 























In Table B are given a similar set of experiments on steel | 
plates, and in these the beneficial effect of using a large clearance 


in the bolster is well marked. 

Table C contains experiments on actual rivetted joints, substan- 
tially the same as those adopted for the boilers above referred to. 
In the boilers, for convenience, instead of using larger rivets in 
the two middle rows, the number of rivets is increased and the 


pitch diminished, so that the same section of rivet is got asin the | 


specimens tested. ‘These pieces were all heated to a low red heat, 
and the holes cleaned out by a drill before rivetting. The result 
is that the full strength of. the plate is maintained. It will be 
seen afterwards that much of this was due to the plate having 
been heated after punching. 

A and B, two samples taken to ascertain strength of plates. 
C, D, E, and F, these consisted of two pieces rivetted by iron 


rivets. The holes were punched, pared by drill and heated, as 


would be done preparatory to bending the shell plates of a 
er. 


* Read before the Institution of Naval Architects at Glasgow. 





in Table F, in which the diameter of the hole is 2°4 times the 
' thickness of the plate, it will be seen that the punched piece is 

reduced in strength almost 15 per cent. compared with that 
of a similar piece subsequently heated. Unfortunately the pieces 
: of steel were in this case exceptionally hard. 


TABLE E.—Test of Part of same Steel Plate Annealed in Dry Lime 
after being Prepared for Testing. 





Description of test. 


Breadth. 
Thickness. 
Elongation 

in lin 





in tons. 








\3 
i 
i in. 

151 975 | °415 | 122 29°3 | 875 
151 275 ; °415 | 132 (' 29°83 | 2375 
Punched and drilled 1520 *27-)— | *41 12°55) B06 | °3125 
{ Punched and drille 1°54 UT | 445 | 1215 = 29°2 | -°3125 
| Drilled .......... 151 28, “422 }12°@ | 28°4 | 8125 
; Drilled... oe ee we ee | RSD BB) | *422 | 12°05. 285 | *3125 
Punched and drilled at each side 1°51 °275 | *415 [12 2G | 8125 
Punched and drilled at each side 17951 °275 | “415 | 12515) 29°2 | “3123 
| Drilled at each side vee bt OT) 405 jz O96 | “AS 
Drilled at each side LSS ° 37 “408 | 120) 29°4 | *3125 
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TABLE F.—Tests of Steel Plates. 





| 

















S| sig git jg bods 
} 6.) 88] |S | 8 | elgeeete fe 
| £% | 22 | Description of test. 3 SH PEI SS\EFS be 
S° |) 28 Bog | *@os@be Se 
= = 5 e & eA 25 se 

LS yee pe BPE EPS FEDS Sd heen 

AH With Punched at each side, 17185  °425 |°503 18°2 | 36°18 “28125 

te Bees a 12-495 [*51 | 17-4 | 3411 +3125 
c r ¢ 12 | 425 [51 | 16°2 | 81°76 09375 
D by 4s 12 | °425 |-51 | 15°2 | 298 09875 








Note.—Those marked H after being Bae were heated and allowed 
to cool. 


3, 4, 5 and 6 show the fracture of the specimens in 


Figs, 1, ; 
e effect of the punch is clearly shown in the fracture 


Table B. 
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by a portion highly crystalline on each side of the hole. In D, 
which was punched by the large punch, this is large, and the 
strength of the specimen is correspondingly low. In F, where 
the crystalline part of each side of the hole is much smaller, the 
strength is higher, and in E, where the crystalline part can 
scarcely be detected, the strength is higher still, The crystalline 
fracture round the hole is due to the bursting pressure exerted 
by the piece punched out as it tends to spread out in diameter 
under the intense pressure of the ae Under this strain 
the metal is compressed for a certain distance round the hole 
and thus weakened, As the pressure in punching is probably 
as the circumference of the hole X thickness, and this pressure 
+-area of the punch is probably a measure of the amount of 
bulging of the piece punched out, it is probable that the strength 
of the punched plate will be as .. thickness 3; and a mate- 
diameter of hole 
rial with a high tensile strength and a low compressive strength 
willSuffer more than one in which these conditions are reversed. 
The effect of compression was strikingiy shown in some of the 
experiments, where the ends by which the specimens were held 
in the testing machine where the form and dimensions shown in 
Fig. 7. Allof these split witha crystalline fracture-at A B, 
theugh the section there was slightly in excess of that at C D. 








The pin was a little less in diameter than the hole, and the 
upsetting of the plate at B was distinctly visible, while the scale 
» wenn, wy off the steel for about 1jin. im front of the hole, as 
shown by the dotted lines. We may infer from this that it is 
necessary to be careful that the compressive strains on the inside 
of rivet holes are not too great. Unfortunately I cannot assign 
a maximum limit for this; but in some earlier experiments on 
steel lap joints, with three rows of rivets, in which the rivets 
were sheared, distinct evidence was visible that the insides of 
the holes were slightly upset. This partly deterred me from 
attempting to get the large shearing area rivet required, by 
putting the rivets in double shear, and caused me also to prefer 
four rows of smaller rivets to three rows of larger. The lap 
joint also racks and leaks some time before it gives way, sufficient 
often to give some warning. In conclusion I would remark that 
experiments on punching are of little value unless the conditions 
under which the punching is done are known ; that it is essential 
to use a bolster as wide as possible, and to heat the plates to a 
red heat after punching, if of steel—and also of iron, though the 
neglect of it in this case is not so serious—in order that the 
strength of the punched plate be equal to that of a drilled one, 
if the holes are less in diameter than three times the thickness 
of the plate. 


THE TAY BRIDGE. 

Tue following report of Major-General Hutchinson, R.E., to 
the Secretary of the Board of ‘Trade, will be of interest to many 
of our readers. We have from time to time described the bridge 
during its construction, but the following s y of its dimen- 
sions, with the results of the tests, will be found useful :— 

“* Str,—I have the honour to report, for the information of the 
Board of Trade, that in compliance with the instructions con- 
tained in your minute of the 15th ultimo, I have inspected the 
Tay Bridge, forming a portion of the Tay Bridge Railway of the 
North British system. In consequence of the magnitude of this 
bridge, it was considered desirable to have it inspected before the 
lines north and south ef it were ready for traffic. The inspection 
of the bridge accordingly took place on the 25th, 26th, and 
27th ultimo, the weather fortunately being favourable. The 
Tay Bridge carries a single line of rails, is 3450 yards in 
length, and consists of eighty-five spans of the following 
descriptions :—11 spans of 245ft. each, lattice girders ; 2 spans of 
227ft. each, lattice girders; 1 span of 166ft. each, bowstring 
girders; 1 span of 162°10ft. each, lattice girders; 13 spans of 
145ft. each, lattice girders; 10 spans of, 129°3ft. each, lattice 
girders ; 11 spans of 129ft. each, lattice girders ; 2 spans of 87ft. 
each, lattice girders; 24 spans of 67°6ft. each, lattice girders ; 
8 spans of 67ft. each, lattice girders; 1 span of 66°8ft. each, lattice 
girders ; 6 spans of 28‘11ft. each, lattice girders; total, 85 spans. 
In addition to which there are adjoining the north end of the 

idge,—one span of 100ft., bowstring girders; three spans of 
29ft. plate girders. In the fifteen spans exceeding 145ft., and in 
the 100ft. bowstring girders, wrought iron eross girders have been 
employed ; for the other spans, cross girders of timber. In the 
thirteen spans of 227ft. and upwards, and in the bowstring girders 
spans, the roadway is carried on the bottom booms of the girders ; 
in the other spans, on the tops of the girders. The girders are 
arranged in continuous groups, generally of four, five, or six each, 
with proper provision for expansion. ey are supported on piers 
of varied construction, the foundation in all cases being formed 
of iron cylinders lined with brickwork and concrete. Counting 
from the south end,—piers 1 to 14 are entirely of brick in cement ; 
piers 15 to 48 are brick for 5ft. above high-water mark, finished 
with a stone belting, upon which are carried groups of cast iron 
columns braced together ; piers 49 to 77 consist of groups of cast 
iron columns braced together, starting from the cylinders and 
encased in brickwork to a height of 5ft. above high-water mark. 
Piers 78 and 79 are cast iron cylinders throughout, filled with 
concrete. Piers 80 to 84 are cast iron columns. Piers 85 to 89, 
brick in cement. The greatest height from the level of the rails 
to high-water mark is 130ft.; this occurs at the centre of the large 
spans, whence towards the north side there is a sharply-falling 
gradient of 1 in 74, and a gentler fall towards the south end; at 
each end of the bridge there are curves of 20 chains radius. The 

rmanent way consists of double-headed rails, fished at the 
joints, in 24ft. lengths, weighing 75 lb. to the yard, secured by 
oak keys in cast iron chairs, fixed at 3ft. average intervals to 
longitudinal timbers 17in. wide, and varying in depth between 
7in. and i4in. There are four spikes in each chair. Throughout 
the length of the bridge each rail is provided with a guard-rail. 
Between the longitudinals the floor of the bridge consists of 3in. 
dlanking, covered with a waterproof composition. _A substantial 

nand-rail is carried along each side of the bridge. 

“‘ For the pirrpose aipdequately testing the structure, the North 
British Company placed at-my disposal six new goods engines, 
weighing 73 tons each, and each measuring 48}ft. over all. The 
total weight employed being thus 438 tons, and the total length 
of engines 281ft., or as nearly as possible 14 tons to the running 
foot. Under this test the deflections were as follows :—227 and 
245 foot girders varied between 1‘8in. and 1*2in.; 166 bowstring 
ditto, 1‘2in. and 0°9in.; 163 ditto, ditto, O°6in. and O°Gin.; 145 
ditto, ditto, 1*2in. and O°Gin.; 129°3 ditto, ditto, O°6in. and 
OGin.; 129 ditto, ditto, 0°9in. and 0°6in.; 87 ditto, ditto, 0°6in. 
and 0’6in.; 67°6 and 67 and 66°8, ditto, ditto, 0°3in. and 0°3in.; 
28°11 ditto, ditto, 0'2in. and 0°2in.; 100 ditto, ditto, O°6in. 
and O‘6in.; 29 ditto, ditto, O-2in. and O°2in. These results 
are, in my opinion, to be looked upon as very satisfactory. 
The lateral oscillation, as observed by the theodolite, with the 
engines running over at speed, was very slight, and the structure 
altogether showed great stiffness. Theoretically the dimensions 
of the girders appear to have been carefully worked out, and the 
iron not to have been submitted to a greater strain than five tons 
to the inch. Upon a careful examination of the brickwork and 
masonry, they appear to be of a substantial character, and to be 
showing no signs’ of settlement. The ironwork appeared to ‘he 








well put together both in the columns and girders. The following 
are the only requirements that came under my_notice:—(1) 
Transoms and ties should be provided between the longitudinals 
for preserving the gauge. (2) The fireproof covering of the 
timbers requires repair in several places. (3) Some slack 
places in the rails require picking up. To reduce as much as 
possible the expansion of the girders in hot weather I should 
strongly recommend their being painted white. It will not be 
desirable that trains should run over the bridge at a high rate of 
speed, and I would suggest twenty-five miles an hour as a limit 
which should not be exceeded. A certificate will have, of course, 
to be given that the single line shall be worked with the train 
staff and block system. Very careful attention will be required 
to ascertain from time to time that no scouring action is taking 
place in the foundation of those piers which are subjected to a 
strong current.” 

Operations at the new Dundee station have prevented the use 
of the bridge at present, but it is expected that the works will be 
so far completed as to ensure their opening for all descriptions of 
traffic not later than May next. 








Ramscate.—At their meeting on the 19th inst., the local board, 
by a unanimous vote, increased the salary of Mr. A. W. Con- 
quest, C.E., their surveyor, to £300 per annum ; and at the same 
meeting the hoard considered a report prepared by that gentle- 
man for the disposal of the sewage of the district, flowing through 
an intercepting sewer, by gravitation, and discharging it into the 
sea at North Foreland. It was Mr. Conquest who submitted, in 
competition, to the Sevenoaks board, in 1875, designs for dealing 
with the sewage of the towns on the watershed of the river 
Darent, under the title of “Aquarius ;” and although the 
Sevenoaks board have not, up to the present time awarded. him 
any premium, they have applied to the Local Government Board 
for permission to carry out a similar design, and which mode of 
disposing of the sewage has been lately the subject of an official 
inquiry held by Major Tulloch, R.E., whose report may shortly 
be expected. 

Kine’s CoLttece EnGineerrnc Socrery.—At an_ ordinary 
meeting of the society, held on Friday, March 15th, Mr. A. L. 
Alliman read a paper ‘On Iron Shipbuilding.” Mr. Alliman 
began his paper with an account of the first iron boat on record, 
which was built by J. Wilkinson, Esq., of Bradly Forge, some- 
where about 1787, and was used on a canal. He then described 
the first iron vessel whose date of construction is ixed. This was 
a pleasure boat built in 1815 by Mr. J. Horton, of Tipton ; also 
describing the Aaron Manby, the first iron steamship which 
crossed the Channel. He then traced the gradual improvement 
in the construction of iron vessels up to the present day, touching 
on the twin vessels, Castalia, and the more improved form, the 
Express. He then proceeded to give a description of a ship- 
building yard and some of the principal machinery used in them; 
afterwards describing step by step the mode of constructing an 
iron vessel, beginning with the keel, of which he described several 
modifications, and finishing with a detailed account of the 
launching. In conclusion, Mr. Alliman described the manner of 
supporting a vessel on the stocks during building. A short 
discussion followed, and after a vote of thanks had been passed 
to Mr. Alliman, the meeting adjourned. 

University CoLLeEGE CHEMICAL AND Puysicat Socrery.—This 
society has lately transacted the following business :—Thursday, 
December 13th, 1877, Dr. C. A. Bell, vice-president in the chair, 
paper by Mr. C, J. Wilson on ‘‘ The Microscope and Accessory 
Apparatus ;” Thursday, January 18th, 1878, Dr. Oliver J. Lodge, 
resident, in the chair, paper by Dr. Lodge on ‘‘ Mechanical 

llustrations of Electrical + ean Thursday, January 31st, 
Dr. C. ll on 
**Chemical Dynamics ;’ paper by Mr. Brown on “Salt in Beer 
and Brewing Materials ;” Thu ay, February 14th, Mr. R. H. 
Wright, vice-president, inthechair, paper by Mr. G. W. von Tunzel- 
mann on “The Production of Thermo-Electric Currents in Wires 
Subjected to Mechanical Strain ;” Thursday, February 28th, Mr. R. 
H. Wright, vice-president, in the chair, paper by Mr. J. 
Sakurai on “‘ The Study of the Physical Properties of Bodies in 
Comnection with their Chemical Investigation ;” paper by Mr. 
C. E. Cassal, hon. sec., on “‘The Manufacture of Oxalic Acid ;” 
Thursday, March 14th, Mr. C. R. Harrison, B. Sc., in the chair, 
yaper by Mr. F. L. Teed on ‘* The Carbo-Hydrates ;” paper by 
Mr. H. Robson, B. Sc., on ‘‘ Butter Analysis.” The next meeting 
of the society will be held on Thursday, March 28th, at seven 
).m., When a paper will be read by Mr. Paul Nolet on ‘“‘ The 

nstnision of Power by Water under Pressure.” 


Pusitic Works 1x France.—M. de Freycinet, Minister of 
Public Works, is an able and ambitious man, and has lost no 
time in framing a project which was well calculated to excite the 
imagination of the French people. At the close of 1877 he had 
developed his plans, and on the 2nd of January a project was 
laid before the Marshal President, which proposed to expend one 
hundred and twenty millions sterling upon the development 
and reorganisation of the railway system in France. Nor was 
this all, Some days later a aprlonesey pean was presented, 
demanding the expenditure of an additional forty millions sterling 
upon pan ly An expenditure of one hundred and sixty millions 
sterling would be an arduous enterprise for even the most wealthy 
and actively prosperous of countries, but in a country which has 
been so depleted of an pte as France has been within the present 
decade, it is a proposal demanding peculiar courage and coolness 
in those who make it. As must have been expected, it was 
assailed, not only by M. Rouher and others in the interests of the 
monopoly which the existing great companies practically enjoy, 
but by some advocates of the smaller companies, who are anxious 
to make better terms for their clients. M. de Freycinet’s answer is 
practically a plea in “‘confession and avoidance.” He admits that if 
the whole sum of 160 millions sterling were to be withdrawn at 
once from active use, and sunk in the construction or working of 
unproductive railways, the danger of a financial crisis might 
become imminent, but he points out that the expenditure will be 
gradual—will be spread, indeed, over ten years or more. Six 
commissions—one for each of the réseaux worked by the great 
companies—have been appointed to inquire whether the main 
systems of each of those companies may not be extended, 
and in a few weeks it is anticipated that they will have prepared 
their reports. When they have reported, the Ministry will be able 
to state with fair precision what the extent of the national railway 
system will be. The conjectures of well-informed persons are to 
the effect that the Ministry, after the above-mentioned reports 
have been received, will state that provision must be made on 
national grounds for the maintenance of some 38,000 kilometres 
of railway in France. Of these “national lines” only about 
21,000 kilometres are at present in working order; 5000 kilo- 
metres have been sanctioned by the Chambers, and private enter- 
prise has widertaken 2000 more. But supposing all these pro- 
jects to be carried out, there would still remain a deficiency of 
froin 8000 te 10,000 kilometres, for which new and additional pro- 
vision must be nade. In the same way, M. de Freycinet con- 
tends that the extension of the canal system ought to be provided 
for, and the m ausire of five commissions appointed to inquire 
into the artificial waterways of the five great “‘ catchment basins” 
of France will ultimately guide the Chambers. An expenditure of 
30 millions on new canals and on the completion of old work, 
and of ten millions on the deepening and improvement of ports— 
such is the outline of M. de Freycinet’s scheme, of which the bill 
now before the Chamber of Deputies is only the first and most 
modest instalment. _As for the financial plans with which the 
Minister of Public Works hopes to meet the new burdens he 
would impose upon his country, they are important enough to 
require separate consideration. It is enough to say now that 
they would involve the addition, according to M. de Freycinet’s 
calculations, of seven millions sterling a year to the taxation of 
France. —The Standard. i 


A. Bell, vice-president, in the chair, paper by Dr. 
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i416. Improvements in CounTeRPANEs, QuILTs, and other similar articles, 
Joseph Lindley, Manchester.—28rd November, 1877. 

4752. An improved means of and apparatus for Covrtinc and UNcouPLING 
RaILway Carriages, trucks, and similar vehicles, Uriah Gibford, New 
York, U.S.—A communication from Frank Gibford, Newton, Jasper, 
lowa -—l4th December, 1877. 

223. Improvements in the Block Syspem of RaiLWAy SIGNALLING, and in 
the means or appliances for the purpose of localising the wosition of 
trains on railways, Thomas Teale Powell, Horrogate, Yorkshire —17th 
January, 1878 

496, An improvement in the mechanical construction of OrmicaL INstRu- 
MENTS, James Swift, University-street, Tottenham-court-road, London. 

4th February, 1878. 
529. Improvements in Lockine or Securing Botts and Nuts, William 
ibb, Jarrow-on-Tyhe.—sth February, 1878. 

580. Improvements in Rerricerators and CaLortriers, William Law- 
rence and George Lawrence, Notting-hill, London,—l2th February, 
1878. 

604. An improved Bripie for stopping or checking restive and un- 
manageable horses, Prosper Chevillicr, Rue de Paris, Montreuil-sous- 
Beis, Seine, 18th Febrwery, Ts: 

628. Improvements in Fire-arms provided with intrenching tools or 
implements, and in the construction of such tools or implements, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from James L. Buskett, St. Louis, Missouri, U.S. ; 

630. An improved’ process for Dyeinc and Pristine with certain deriva- 
tives of aniline, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Charles Collin and Henri Lenieque, Paris.—14th 
February, 1878. 

634. Improved apparatus for the Ansorrtion of Smoke, John Imray, 
Southampton-buildings, London..—A communication from Auguste D. 

Gure, Paris,—-1Lith February, 1878. 

664. Improvements in and appertaining to Lamps or LayreKns applicable 
for use on ship-board and in exposed situations generally, William 
Henry Surtees, Sunderland, Durham, and William Haden Richardson, 
Glasgow, Lanarkshire, N.B. 

672. A new or improved method of Raistye VesseLs or other Movine 
Bopirs Our of the Water when in Morton, so as to be enabled to 
increase their speed, John Standfield and Josiah Latimer Clark, West- 
minster-chambers, Victoria-strect, Westminster. 

673. An apparatus for PropeLLinG and Sreertnc Vessets and other 
floating objects by means of hydraulic reaction produced through 
direct action of steam, with optional expansion er condensation, upon 
water, Gerard Wenzeslaus von Nawrocki, Koch Strasse, Berlin, Ger- 
many.—A communication from Ernst Fleischer, Dessau, Anhalt, Ger- 
many.—l8th Febrwary, 1878. , 

682. Improvements in the method of and apparatus for TreaTine the 
Reruse of Towys, Alfred Fryer, Wilmslow, Cheshire. 10th February, 
1878. 

694. A combined GaRpDEN ROLLER aud Fotprse Cuarr, Charles Ansell, 
Chadwick-rvad, Grove Park, Peckham, Surrey.—20th February, 1878. 
7. Certain improvements in Bicyc-es and other manumotive machines, 
Thomas Bayliss, John Thomas, John Slaughter, and James Elliott, 

Coventry, Warwickshire, 

718. Improvements in Upricat or Corrace Pianos, Ernest de Pass, 
Fleet-chambers, Fleet-street, London.—A communication from Messrs. 
H6lling and Spangenberg, Zeitz, Germany. 

720. Improvements in Mininc and other similar Sarery Lamwrs, George 
William Smith, Glasgow, Lanarkshire, N.B. 

722. Lmprovements in the means and apparatus for Sscuring and 
Scprortine the Jorsts and other Portions of Ratway and Tramway 
Ratts, George Walter Dyson, Sheffield, Yorkshire. 

724. Improvements in and applicable to Lanterns, William James Shaw, 
Hackney-road, London. 

720. Improvements in Parts of Warcnes and such like timekeepers, 
William Brookes, Chancery-lane, London.—A communication from 
Frederick Fitt, Ottawa, Ontario, Canada..—-2lat February, 1878. 

732. An improved appafatus upplicable to Gas Governors, George 
Weston, Flat-street, Sheftield, Yorkshire. 

733. An improved Wixe-Tamrcer, Harry Sandeman," St, Swithin’s-lane, 
London. 

734. An improvement in Looms for Weavine, William Fielden and 
Enoch Fielden, Todmorden, Lancashire. 

736. Improvements in FLurp Pressure ENorNes, 
pumps, John Fielding, Atlas Ironworks, Gloucester, 

738. Improvements in ELuirricaL Series, Frank Joynes, 
Yorkshire. 

740. Improvements in Fittertse Arraratus, Peter Jonsen, Chancery- 
lane, London,—A communication from Franz Holzinger, Gnrunden, 
Austria. 

742. Improvements in machinery or apparatus for Srivwinc and Doupiisa 
Corron and other fibrous materials, Thomas Coulthard, Preston, 
Lancashire, 

7#. Improvements in machinery or apparatus and means for or con- 
nected with the manufacture of TrLes and other articles of pottery, 
William Boulton, Burslem, Staffordshire. 

746. Improvements in machinery and apparatus for CuTTine, CHorrinc, 
or Breakixe Topacco, paper, and other like materials, William Robert 
Lake, Southampton-buildings, London. -— A communication from 
Eugtne Durand, Paris. 

748. Improvements in the manufacture of FLoorcioru, Adrien Constant 
Desmarest, Boulevard St. Denis, Paris.—22nd February, 1878. 

750. Improvements in the Wares of BALLAST Wacons, trucks, or other 
cones and in the means of transferring them from a line of railway 
to enable them to ascend inclined wire or other tramways, to lines or 
termini at a higher level, John Dence, Mark-lane, London. 

751. An improv . omeaas for CLeanunc Kyives, Louis Guex, Boulevard 
de Strasbourg, Paris. 

572. Improvements in the making of Iron and Stet. Anoie Rexos for 
boiler shells and flues, John Furness, Huddersfield, York . 

756. Improvements in Srrincs for Ptsrons, William Buckley, Sheffield, 
Yorkshire. 

758. Improvements in Heatp Kyirrinc Macuines, Henry Williams and 
Charles Edward Williams, Ashton-under-Lyne, Lancashire. 

760. Improvements in Carts or Ventcves, Gearge Bray, Deptford, Kent. 

762. Improvements in the manufacture of Brass-Heapep Nats, George 
Hookham and Alfred Ludlow, Birmingham. 

764. Limprovements in apparatus for Dri.taya Rocks and other hard 
substances, which improvements are partly applicable to other 
purposes, William Wallace Dunn, San Francisco, California, U.8,—28rd 
February, 1878. 

763. Improvements in Dress SusreNpers, which said improvements are 
applicable to other like articles, Frank Featherstonhaugh Enipsun and 
John Wood, Birmingham. : 

769, Laprovements in apparatus for Exrractinc Four Arm or Smoke 
from BvILDINGs, sewers, or chimneys, Edward Thomas, City-gardens, 
City-road, London. 

774. Improvements in apparatus for Courtine and Uscovurtine Raiway 
Carniaces, trucks, or wagons, George Fenwick, Gateshead-on-Tyne, 
Durham. 

Tit. Inyprovements in Grain Binpers, Sidney Pitt, Sutton, Surrey.—A 
communication from Edwin Ruthven Whitney, Magog, Stanstead, 
Quebec, Canada, and Charles Lucien Bossé and Augustus M‘Kay, 
Montreal, Quebec, Canada, 

780. Improvements in Meters or apparatus for measuring or ascertaining 
the flow of fluids, which improvements are also applicable to obtaining 
motive power, Henry Conrad Ahrbecker, Stamford-street, Surrey. 

782. Anew or improved method of or apparatus for obtaining Motive 
Power, John Widdop Drake, Lightcliffe, near Halifax, Yorkshire, and 
Thomas Horsfall Watson, Leeds, Yorkshire. 

784. Improvements in the manufacture of Woop Fire-Licnrers, Marks 
Schmerl Wolfgang, Old Ford-road, London. 

786. Improvements in the production of Covourine Marters suitable for 
dyeing and printing, John Henry Johnson, , Lincoln’s-inn-fields, 
London.—A communication from Heinrich Caro, Badische Aniline and 
Soda Works, Mannheim, Germany,—25th February, 1878, 

ie A new or improved Pastentnc for Lockers, George Mantle, Birming- 

am, 

79. Improvements inthe manufacture of Rarmway and other Spikes, 
nails, and other similar articles, George Walter Dyson, Sheffield, York - 
shire.—26th February, 1878. 

796. Improvements applicable to the construction of SasH Winpows, 
Charles Brothers, Goodge-strect, Tottenham-court-road, London. 

797. Improvements in Directr-actinc Hypravuiic Macutiyes for rivetting, 
punching, or shearing, and in apparatus for adjusting such machines 
to their work, Ralph Hart Tweddell, Delahay-street, Mestutinster, and 
James Platt and John Fielding, Atlas Engine Works, Gloucester. 

798. Improvements in apparatus for LupricatiIne SrinpLEs and other 
surfaces, William Paulson and Richard Paulson, Mountsorrel, Lough- 
borough, Leicestershire, : 

799. A new or improved method ‘of construeting Mitts and other 
BurLpinos, and of making fireproof the floors and roofs of same, -also 
applicable to buildings already erected, Thomas William Helliwell, 

house, Yorkshire. 

800, - rovementsin FurNAccs and Stam BoiteRs for economising 
fuel, Thomas Litton and John Davies, Warrington, Lancashire. 
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communication from John Henry Helm, Alleghany, Romney ironies U.S. 

802. Improvements in op tus for RECOVERING SUNKEN 
other purposes, Druitt , Old Charlton, Kent. 

803,. A new or roved FasTenine for Umpre.ias and Parasors, Thomas 
Rickett, No eld, Worcestershire. | 

804, Improvements in the obtainment of Sucruare of Ammonia from 
ammoniacal liquors and in the apparatus employed therefor, the said 
improvements being ala suyhos for the obtai t of cyanide and 

sulpho-cyanide of ammonium, Peter Stuart, Brown, Carrickfergus, 
Antrim, Ireland. 4 

$05. Improvements in means or apparatus for OBTAINING or FACILITATING 
CURVILINEAR, PARALLEL, or ANGULAR MoVEMENTs, and for converting 
a reciprocating to-and-fro motion into a, rotary motion, or a ro! 
motion into a reciprocating to-and-fro motion, George Fawcus, North 
Shields, Northumberland. ‘ 

806. Improvements in the apparatus for ProtrcrmNe the Respiratory 
ORGANS in atmospheres detrimental to life, John Albert Reinhold 
Hildebrandt, Béw-chambers, Manchester. -—A fication from 
Bernhard Loeb, Berlin, . 

808. Improvements in apparatus for KerRIGERATING and CooLtxG Ors 
and other liquids, Bryan Johnson, Chester, and Charles Augustus 
Fisher, Saltney, Flintshire. 

80”. An improved arrangement for Propucrnc GRADUALLY VARYING 
Rorary Motion by frictional gearing, James Barbour, Belfast, Antrim, 
Ireland. 

810. A new or improved Weicuinc Apparatus, balance, or steel-yard, 
William Edward Gedge, Wellington-street, Strand, London.-+A:com- 
munication from Jean Baptiste Baasié, Paris. 

811. An improved Prorector for Sash Fasreners, Alice Isabel Lucan 
Gordon, South Kensington, London. 

812. Improvements in machines for GLAzine or Finisnine Parer, Alex- 
a elvi Clarke, Chancery-lane, London,—A communication 
from Auguste rey map he Macinoni, Paris. —27th February, 1878. 

813. Improvements in Steam BoiLers, Henry Henson Henson, Watford, 

lesex, ° 

814. Improvements in apparatus for OprratiNG the Brakes of Tras of 
Rattway Carriages, Thomas Attwood Brockelbank, Cowper's-court, 
Cornhill, London. 

815. Improvements in Uritisinc Bye-pRopucts of the Sopa and PotasH 
manufactures, James Mactear, Glasgow, Lanarkshire, N.B. 

817. Improvements in Brakes for the Bopnins of THrostLe Frames, 
John Clayton Mewburn, Fleet-street, London,—A communication from 
Taylor Burrows, Lille, France. 

818, Improvements in Fouiping or Porrasne Texts, Lorenzo Field, 
Birmingham, 

819, pagrorecncats in Pistons for steam or other cylinders, John Parker, 
Wakefield-road, Bradford, Yorkshire. 

822. Improvements in BeLt-PULLs, Joseph Woodman, St. John's-wood, 
London, 

823. Improvements in ee for SuHReppING or Curtine-upr VEGE- 
TABLEs, John Mortimer Murphy, Bayswater, London, 

824, Improvements in Sarery Winpow-cLeanina Crates, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Anna 
Dormitzer, New York, U.S.—28th February, 1878, 

825, Improvements in Lamps, James Craig, Belfast, Ireland. 

826. Improvements relating to the treatment of various materials by the 
employment of Fitter Presses, Alexander Browne, Southampton- 
buildings, London.—A communication from George Bourdon, Paris, 
France. 

ner Fo arm in Barcuine Jute, William Stewart, Dundee, Forfar- 

re. 











829. Imy in the fact of Resrrratory SHikLps or 
Respirators, such improvements being also partly applicable to the 
manufacture of other surgieal appliances, Richard Locke Johnson, 
Bloomsbury, London, 

830. Improvements in Hot-warer Heratrne Apparatus, William Henry 
Byram, Bradford, Yorkshire. 

831. lmprovements in Screw or OBLIQUE-BLADED Prope.iers, William 
Glass Wrench, Glasgow, Lanarkshire. 

832. Improvements in Ou Mitts, Edward Ross Walker, Leeds, York- 





shire. 

833, Certain improvements in the manufacture of Soar, Adolphe George, 
Marseilles, France. 

834. Improvements in the manufacture and treatment of Crarr, 
Philip Le Gros, James Thompson, and Henry Thompson, Gutter-lane, 


on. 

835. Improvements in Pressure Gavers, John; Spalding Parfitt, King’s 
Heath, Worcestershire. 

838, Improvements in BLast FurNAces and in hinery or app 
connected therewith, Alexander Morton, Glasgow, Lanarkshire. 

840, Improvements in the method of and in apparatus for Conxxcrinc 
ToceTner Parts of Doors and other framed woodwork, Jonathan 
Gresty and John Mills, Salford. 

841. An improved mode of Srorrinc Snot Hoxes and Leaks in IRoxcnap 
and other Snips and Vessets, and in the apparatus therefor, Euston 
Witney Duppa, Southampton-buildings, London. 

842. Improvements in RarLway Covriisas or Courtine Burrers, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Edward Everett Powers, Florence, Italy 

843. ho be ggg in the production of Designs on Woop, Alexander 
Melville Clark, Chancery-lane, London. — A communication from 
Augusto Guattarl, Paris, France.—lst March, 1878. 

844. A new mode of ConveyinG Sounp to and from vibrating and sound 
et or receiving bodies, Edward Cox Walker, Cemetery-road 
ondon, 

846. Improvements in FurNAces used in puddling, melting, or heating 
iron or other metals, Daniel Richard Caddick, Middlesbrough, and 
Thomas Lewis, Stockton-on-Tees. 

846. Improvements in Furnaces for heating and melting metals, and for 
other purposes, James Thomas Sheldon, Wolverhampt 

848. An improvement in Pires for SMoKmne Toracco, which improvement 
can also be employed as a cigar or cirgarette holder or tube, Advlphe 
Oppenheimer, Watling-street, London.—A communication from Charles 
Vuillard, St. Claude, Jura, France. 

S40. A new or improved Ho.per or Tune for smoking cigars and 
cigarettes, Adolphe Oppenheimer, Watling-street, London.—A com- 
munication from Jeantet-David, St. Claude, Jura, France. 

850. Improvements in and suber tnining to Air and Circu.atine Pumps, 
and in valves for the same, parts of which are applicable to blowing and 
—— engines, John George Kinghorn and William John Coe, 
Averpool. 
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852. Improvements in and relating to Matcn and Fuser Boxrs, William 
Wooleott, Liverpool. 

853. Improvements in Dressing, Graintse, and Purirytye Mippiinas, 
and in apparatus employed therefor, Thomas David Jones, Water-street, 
Liverpool. 

854. Improvements in Suurries for Weavine, John Greenwood, Hudders- 
field, Yorkshire. 

855, Improvements in ArNott and other VentiLators, Joseph Corbett, 
Manchester. 

856. Improvements in H1xcep Lips or Covers for Cans, Borr.es, and 
other receptacles, Edward Warwick Inglis, Gray’s-inn-road, London.— 

, 4 communication from John Leon Trillia, Buenos Ayres. 

857. Improvements in Teapots, William Eltiott Debenham, Haverstock- 
hill, Middlesex. 

858. Improvernents in Propentine Vessers and in the construction of 
the — Woodbine Cloete and William Patrick Churchward, Clement’s- 

ndon. 

850. Improvements in Brusuinc and Cieantné the Surraces of GAL- 
VANISED and other Mera. PiLates, Edwin Yates, G w, Lanarkshire. 

861. Improvements in apparatus for the ote nal of Licut by Exrc- 
trictry, Thomas Francis Scott, Birmingham. 

va Improvements in the manufacture 


ture of Wire Rore, John Temple, 


the Runners and Tor Norcnes 

and } ls, John Carpenter Smith and George Gayford 

Lusher, Birmingham.—2nd March, 1878. 

865. A new or improved Meter applicable for measuring water or éther 
liquids, part or parts thereof being applicable to piston meters gene- 
rally, Robert Millar, Kilmarnock. 

807. Improvements in the mode of VenritaTinG Hars and in apparatus 
therefor, Howard Busby, Oxon, Cheshire. 

860. Smaprovements in and appertaining to OverHEAD and other similar 
travelling cranes worked, by endless band rope or wire, and in the 
— of applying the power for actuating the same, Alfred Quayle, 

Averpool. 

871. Improvements in apparatus for Lirrinc, Lowerina, and Fixina 
Wixpow Sasnes, Robert Melville, Enfield, Middlesex. 

875. Certain improvements in Rack PULLEYs, Thomas Dutson, Birming- 





ham. 
879. Improvements in ConpenseRrs for steam engines and pumps, Cuth- 
bert Burnett, Stockton, Durham, and Charles Dudley Austin, New- 


castle, Northumberland. 

881. Improvements in the means or apparatus employed in the manufae- 
ture of O1L, Seep, Corn, or other Cakes, and in extracting the oil or 
other pete therefrom, George Ephraim Selby, Sculcoates, Kingston- 
upon- A E 

883. ye teary in RapiaL DriixG Macwines- for drilling the holes 
in shell plates of boilers and other work, Chatles Scriven, Leeds, York- 
shire.—4th Murch, 1878. i 

. Imy nts in apparat 
Susnes, Sprinas, ahd BLADES of 
= e, Sheffield 





for Driuuive or Borie Hoes in the 
Knives and other edged tools, Reuben 
. 


3in SorTENING Yarns, and in machinery or apparatits 


ESSELS and | 





cmplored therefor, Michael Tod and Ralph Walker Stewart, Dunferm- 
line, Fifeshire. 
FP, Hy rovements in Looms for WEAVING, George Kirk, Huddersfield, 


jr] i 

891, Improvements in manufacturtug AmMoNtaAcaL Saxts and utilising 
certain waste products, John Barrow, Clayton, Manchester, 

893. Improvements in apparatus for the Weavinc of NanRow Fasrics, 
Ps ef which impr ts is pplicable in the weaving of other 

fabrics, Mason Pearson, Foleshill, Coventry, Warwickshire. ' 

895. Improvements in Liresoats, John Garrett Tongue, Southampton- 
buildings, London.—A communication from John Frederick Schultheis, 
New York. 

897, Improvements in Corrix Prates and Corrmy Furnitore, Francis 
J Emery, Burslem, Staffordshire. 

899. An improved Brp, PiLLow, or Cusnton, which is also applicable for 
the purpose of a life buoy or float, James Tulloch Gondie, Glasgow, 
Lanarkshire. 

901. Improvements in FrvTeER Pressex, Alexander Browne, Southam: - 
—v London.—A communication from George Bourdon, Paris, 





nee. 

903. Improvements in Hyprauic Hose, and the method of manufactur- 
ing the same, Seth William Baker, Providence, Rhode Islatid, U.8.— 
hth March, 1878. 

905. Improvements in apparatus employed in TrEaTiING Woon and other 
fibres, William Brookes, Chancery-lane, London,—A communication 
from Henry Mlingworth, Bradford, Yorkshire. 

pe, he me rsa in Fivrers, Edmund Samuel Gunn, City-road, 

1. 


909. Improved apparatus for CLeaninc Bortoms of Suips, Ellis Cutlan 
Crouch-hill, Middlesex. ; ' 


911. Improvements in Sprinc Larcues and Locks, William Robert Lake, 
Southampton-buildings, London.—A communication from Messieurs 
Gollot Brothers, Paris, France. 

913. Improvements in and apparatus for SrreTcHinc FeLt Hat-opties in 
the course of manufacture, William Grimshaw, Hurst Brook, Ashton- 
under-Lyne. ¢ 

917. Improvements in the projection of Burrer and Cuersz, and in 
apparatus therefor, Gerard Wenzeslaus von Nawrocki, Berlin.—A com- 
munication from Mathilde Ziemann, Quedlinburg, Germany.—éth 
March, 1878, 


Patents on which the Stamp Duty of £50 has been Paid. 


921. Fire-armMs, Edwin Powley Alexander, Southampten-buildings, 
London,—12th March, 1875. 

924. RatLway RottiG Stock, Edward Thomas Hughes, Chancery-lane, 
London.—12th March, 1875. 

1033. ScarroLpD Poxiks, William Robert Lake, Southampt 

ndon,—20th March, 1875, 

935. TiN-PLATE, Josiah Richards and David Williams, Pontypool, and 
Thomas William Matthews and Thomas Picton Leather, Broughton- 
road, Salford.—13th March, 1875. 

936, SIGNALLING on RatLways, Samuel Telford Dutton, Worcester.—13th 
March, 1875. 

974. TRANSMITTING MUSICAL VIBRATIONS or SIGNALS, John Henry Johnson, 
Lincoln's-inn-fields, London.—16th March, 1875. 

984. Warer-ciosets, William Phillips, Sheffield.—17th March, 1875. 

1330. GuN-BARRELS, Henry Clement Swinnerton Dyer, Westhope, Salop. 
138th April, 1875. 

940. Conpenser Dorrers of carding engines, Edward Priest and Allen 
Priest, Huddersfield, and James Law, Cleckheaton.—13th March, 1875. 

941. Putvertsinc or Repuctne Frocks, &c., Benjamin Rhodes, Thomas 
Brown Rhodes, and Joseph Roberts Stoney, Armley, near Leeds. —13th 
March, 1875. 

966. PuorocrarHic Prixtixnc, William Morgan-Brown, Southampten- 
buildings, London.—16th March, 1875. 

11038 Corree-puLPING Macuines, William Van Vieck Lidgerwood, South- 
ampton-buildings, London.—25th March, 1875. 

1159.: FurNaces, James Thomas Lockey, Northwich.—3lst March, 1875. 

950. Rorary Exornes and Pumps, John Cooke, Langley Old Hall, Durham. 
—Lith March, 1875. 

1126. Treatrxe Timper, Daniel Robertson Gardner, Glasgow, N.B.—27th 
March, 1875. 

991. Suips’ Scrapers, &c., Joseph Lee, Vale House, Hampstead-heath.— 
18th March, 1875. 

998, TURNING LatHEs, Robert Low, Dundee, N.B.—18th March, 1875. 

1010. CLEANING CARPETS, Sydney Simmons, Woodstock-road, Finsbury 

k, London.—18th March, 1875. 

1076. Dresastne Frour, John Thornton, Worksop.—24th March, 1875. 

1125. Inox and Street, Henry Larkin, Theydon Gernon.—27th Merch, 
1875. 

1642. Lamps, George Henry Lomax, Massachusetts, U.S.—ard May, 1875. 

992. Forcixc Biaxk Nuts, &c., John Whittaker, Manchester.—18th 
March, 1875. 

1308. Parer Boxes, George Haseltine, Southampton-buildings, London. 
18th March, 1875. 

1024. STEAM CULTIVATING MACHINERY, James Howard and Edward Tenney 
Bousfield, Bedford,—10th March, 1875. 





huildi 
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Patents on Which the Stamp Duty of £100 has been Paid. 


685, ReavLatine the Discuarce of Ligutps, Alfred Tylor, Newgate-street 
London.—15th March, 1871, 

1029, Printine Macuryes, William Conisbee, Herbert’s-buildings, Water- 
loo-road, Surrey.—19th April, 1871. 

676. Conn SCREENER, Robert Boby, Bury St, Edmunds,—1l4th March, 
1871. 

788, Firoatinc Dock, Stanislas Janicki, St. Petersburg, Russia,—23r/ 
March, 1871. 

675. Printixc MAcHINEs, Samuel Cropper, Cheapside, London.—l4th 
March, 1871. 

602. Packtnc for the Jott of STEAM Enarves, &c., Egmont Feldtmann, 
Mark-lane, London.—15th March, 1871. 

808. Screw Nuts, George Sidney Ford Smith, Manchester.—25th March, 

1871. 

722. DistripuTinG ARTIFICIAL MANuREs, &c., William Wheaton, Exeter, 
and Henry Besley, Tiverton.—l7th Murch, 1871. 

746. Gas, John Busch, Oldhain.—20th March, 1871. 


Notices of Intention to Proceed with Patents, 
4108. Door Fasteners, Henry Currer Briggs and George Robson, Nor- 


4118. TREATING Srenr Oxipe of Lron, Peter Spence, Manchester.——ith 
Novewher, 1877. 
4121, Fixinc, &c., Rais, Hermann August Haarmann, Osnabrtick, 


svermany,. 

4122. ApsusTinc Sprixc Pistons, George Allibon and William Adolphus 
Taylor, Live 

4133. TeLEGRAPHIC Apparatus, John Matthias Augustus Stroh, Hamp- 
stead-road, London. 

4138. Sewinc Macuiyes, Henry Gardner, Fleet-street, London.—A com- 
munication from Richard Mott Wanzer.—tth November, 1877. 

4143. Currine Stone, &¢., Charles Mansfield Lloyd, Nine Elms, Surrey. 
—ith November, 1877. 

4164. Curtrixc Woop, Thomas Jeffrey, Dorking. 

4165, STEAM and Water Enoines, Thomas Charles Watts, Leadenhall- 
street, London. 

4168. CorktnG Botties, &c., Francis Clarke, Canterbury. 

4177. Setyyina Macuiyes, Alexander Browne, Southampt ag 
London.—A communiction from Felix Benoist, Jules Benoist, ané 
Magloire Jules César Ponlain. 

4181. PLoventne, &c., Henry Bickerton Greenwood, Monmouth-road, 
Bayswater, London.—A communication from Thomas Bond.—sth 
November, 1877. 

4191. Ixpian TurRBANS, William Merritt Apcar Gillam, Mansion House- 
buildings, London. 


hil? 





} 4192. CarDBoarD, Frederick Turnbull and Samuel Turnbull, 


Leyton. 

4199, Rorary Motion, &c., William Farr Goodwin, Middlesex, New 
Jersey U.S. 

4200, Burron-HoLe Lintnas, David Harris, Brooklyn, U.S. 

4201. Harvestinc Macuines, William Farr; Goodwin, Middlesex, New 
Jersey, U.S. * 

4203. Teiners ss &c., Robert Harrington, Birmingham, j 

4205, Buck.es, William Robert Lake, thampt igs, London. 

—A communication from Henri Victor Mussel.—?th November, 1877. 

4216. Wrxpine and PortaB_e Enotxes, John Chaplin Willsher, Grace- 
church-street, London, s 

4217. Measvurine Liqutps, Gerard W laus von Nawrocki, Berlin.—A 
communication from Louis Britse. 

4219. Expansion VALVES, Max Alexander Starke, Hirschberg, Prussia.— 
10th November, 1877. 

4290. Extinevisninc Fires, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Prosper Rolland. 

4228, WinpowW FASTENERS, Herbert Dickinson,!Huddersfield.—12th Novem- 
ber, 1877. 

4232, RinciNe Bets, &¢,, Gominiano Zanni, Highbury, London. 

4243, Paver Fasteners, Bristow Hunt, Serle-street, Lincoln's-inn, 

on.—-A'coimunication froma Hen¥y Renino Hey. 


4244. Opticat, Invustons; Charles rd, Paris. 
4247, Pear Bricks, Friedrich ee cde Gemity-8th Noven 


der, 1877 
4257. Rainway Potts and Swircies, George Henry Fish; Manchester: 











4259. TicuTeninae Bate Ties, Herbert John Haddan, Strand, West- 
a gl communication from Samuel J. Chapman and Daniel 8. 
Silcox. 

4265. RarLway CRossINnes, pr wh St. Albans. 

4266. ExveLores, Noah Jacobsehn, Berlin, Prussia.—14th November, 1877. 

4276. Sewtnc Macuines, Herbert Guthrie, Manchester.—15th November, 
1877. 

4290. Packixe Sucar, Abram Lyle, 'sen., Greenock. . 

4295. Seep Dritts and Horse-noes, William Sargeant, Great Houghton. 
—l6th November, 1877. 

4301. Currma Cuarns, &c., John Nock, Haskemy, Turkey. 

4307. Arm VALVES, William Hanson, Bradford. 

4315. Sptmnntxg and Dovprine, 
November, 1877, 

4322. WixpinG Gear, &c., Carl Pieper, Berlin.—A communication from 
Friedrich K: 3 : 

4323. Coan Gas, Carl Pieper, Berlin.—A communication from Atgust 
Kloenne.—19th November, 1877. 

4373. Carpina Macuryes, William Walton, Denton. 

4374. Carpixa Freres, William Brooke and Benjamin Booth, Hudders- 
field. 

4379. Hicu-presstre Stream Borers, William Robert Lake, South- 
ampton-buildings, London.— A communication from Charles Delé- 
vaque.—2lat November, 1877. 

4409. PorTaBLE FoLpino TaBips, James Grieve Lyle, Bishopsgate-street- 
Within, London.—23rd November, 1877. 

4426. Furnaces and BoiLers, William Lawrence, Notting-hill, London. 

me mage: Fasrics, &¢e4 William Walton, Denton.—24th November, 
1877. 

4556. Kitns, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from William Tandy Christy.—lst December, 1877. 

4623, Fixisuinc Mératiic Hinces, Joseph Underhill, Birmingham —6th 
December, 1877. 

4772. Urmistnc Orp TarrEep Corpace, &c., William Boggett, Chelsea, 
London.—13th December, 1877. 

4806. AuToMATIC Steam Lupricators, &c., William Newbold Baines, 
Rotherham.—A communication from Eberhard de Limon. 

4812. Locomorive and Traction ENGines, Charles Burrell, jun., and 
Robert Edwards, Thetford.—18th December, 1877. 

4878. Lenses for SicNaL Licuts, &c., William Phillips Thompson, Liver- 
pool.— A communication from Charles Frederic Haughton.—24th Decem- 
ber, 1877. 

4904. GroGRAPHICAL CLock, Alexander Melville Clark, Chancery-lane, 
London.—-A communication from William Asro Cates.—27th December, 
1877. 

4924. PianororteEs, George Oliver, Liverpool.—20th December, 1877. 

189. METAL-FOUNDING LaDLEs, Alexander Melville Clark, Chancery-lane, 
Lendon.—A communication from William Fawcett.—lith Janwery, 
1878. 

275. TELEGRAPHIC MessaGes, Thomas James Smith, Fleet-street, London. 
--A communication from M. le Comte Emile Siccardi.—2lst January, 
1878. 

329. Courss Corrector for Suips, Matthew Augustus Soul, Fenchurch- 
street, London.—A communication from Robert Bain.—24th January, 
1878. 

400. Drawixe Wire, William Wright, Wibsey, Bradford.—30th January, 
1878 


Thomas Brookes, Manchester.—17th 





513. BaLLoons, William Jackson, Caroline-street, Eaton-square, Lendon. 
—ith February, 1878. 

542. Gas-METER INDices, George Joslin, Colchester.—9th February, 1878. 

609, Circuit CLoseks for Torrepogs, Matthew Hutton Atkinson, Windsor- 
terrace, Newcastle-on-Tyne.—13th February, 1878. 

622. OVERHEAD SeEwine Macuines, William Lee, Dundee, N.B. 

630. DyginG, &c., Alexander Melville Clark, Chancery-lane, London.—A 
communication from Charles Collin and Henri Lenicque, — 14th 
February, 1878. 

664. Lamps, &c., William Henry Surtees, Sunderland, and William Haden 

Richardson, Glasgow, N.B. 

666. OrGaNns, Edwin Henry Sugg, Twickenham.—1l8¢th February, 1878. 

701. Markinc Grounp, John Osmond, Breakspear-road, New Cross. 

708. Mechanical Stokers, Henry Clifton Carver, lilanidldes, — 20th 
February, 1878. 

719. Gatvanic Cetts, &c., William Sparkes Wilson, Sunderland. 

725. Matcues, Eugene Hay Cameron, Royal Arsenal, Woolwich. 

726. Parts of Warcues, &c., William Brookes, Chancery-lane, London,— 
A communication from Frederick Fitt. 

730, Scourtrnc, &c., WoveN Faprics, Albert Sauvée, Parliament-street, 
Westminster.—A communication from Aimé Baboin.—2lst February, 
1878. 

743. SHippinc the RuppERs of Vesses while at sea, Leonard Le Guénédal, 
Paris. 

744. Tives, &c., William Boulton, Burslem.—22nd February, 1878. 

752. Irox and Sree. ANeLe Rrxes for boiler shells and flues, John 
Furness, Huddersfield. 

756. Intuminatine Gas, &c., David Bruce Peebles, Tay Works, Bon- 
nington, N.B. 

756. Sprines for Pistons, William Buckley, Sheffield. 

750. TELEGRAPH CaBLEs, Francis Lambert, Cornhill, London. — 23rd 
February, 1878. 

774. Courtine and Uncoupstve Ramway Carriacss, &c., George Fen- 
wick, Gateshead-on-Tyne: 

730. Mrerers, Henry Conrad Ahrbevker, Stamford-street, Surrey. 

736. CoLouRING Martrers, John Henry Johnsen, Lincoln’s-inn-fields, 
London.—A communication from Heinrich Caro.—25th February, 1878. 

797. Direct-actinc HyDRAULIC MAcHINEs, Ralph Hart Tweddell, Delahay- 
street, Westminster, and James Platt and John Fielding, Atlas Engine 
Works, Gloucester. 

798, LusRicatinc Sprxpves, &c., William Paulson and Richard Paulson, 
Mountsorrel, near Loughborough. 

800. Furnaces, &c., Thomas Litton and John Davies, Warrington.—27th 
February, 1878. 

852. Marcu and Fusre Boxes, William Woolcott, Great George-street, 
Liverpool.—2nd March, 1878. 

890. Stoppers, &c., for Borries and other similar vessels, William Henry 
Hicks, Brooklyn, U.S.—ith March, 1878. 





All persons having an interest in opposing any one of such application 
aticaid leave particu’ in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
16th March, 1878. 
4d.; “O77, 4d.; #4765, 6d.; *5064, 4d.; 2750, 6d.; 2790, 
, Od.; 2821, 6d.; 2826, 6d.; 2862, 4d.; 2808, bd.; 28 
2, 6d.; 2874, 4d.; 2878, 6d.; 2879, 6d.; 2887, 6d. 
3 2898, 6d.; 2899, éd.; 2900, 6d.; 2¢ 
2925, 6d.; 292 


*336, 4d.; *412, 
3 2799, 6d.; 2 
3 2871, 8d.; 




















=> 

«5 2067, 6 
2992, 2 
3007, 1s.; 3008, 6d.; 
O21, td.; 3024, 8d.; 3027 ! 
3033, 4d.; 3036, 6d.; 3038, 4d.; 3039, 4d.; 3045, 
.j 8051, 6d.; 3054, 6d.; 3057, 6d.; 3059, 
id.; 3069, 2d.; 3070, 2d.; 8072, 6d.; 3074, 
«3 8079, 6d. tid.; 3082, 4d.; 3083, éd.; 3085, 
4d.; 3088, 6 2d.; 3092, 6d.; 3093, 
6d.; 3099, 2 , 10d.; 3102, 
2d.; 3115, 3, 2d.; 3117, 4d.; 3119, 

.j 8121, 2d.; 3122, 2d.; 3123, 2d.; 3125, 6d.; 3126, 2d.; 3127, 6d. 
2d.; 3182, td; 3138, Gd.; 3140, bd.; 3141, 2d.; 3147, 4d.; 3148, 2d.; 3157, 
2d.; 3187, 6d.; 3197, Gd.; 3761, 6d.; 4639, 4d.; 4041, 4d.; 4754, Gd; 4831, od. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to ‘Mr. “H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane. London. 


ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 








2005. Vauve Avraratus FoR WATER-CLOsET Bastys, &c., 4. 
—Dated 29th May, 1877.4 communication.) td. 

Valves for the water inlet and the discharge pipe are supported ona 
suitable plate; a horizontal spindle passes through the valves and is 
attached 9 erank or other suitable connection to a vertical rod, by 
means of which the valves are opened and closed at the same time and by 
the same operation. 

2432. MaNvracturRe OF Steet, 4. M, Clark.—Dated 22nd June, 1877.— 
(A communication.) _ 6d, j 

This consists in transforming into fine steel, and without fusion, pig 
or cast iron, Bessemer, Martin, or other so-calléd steel, resulting from the 
refining and decarburisation of pig iron. This is effected by maintaining 
these metals at ac ysred heat for some hours in’a medium of 
over which is passed slowly a current of nitrogen, carbgni¢ oxide, and 
various bydrocarbons, ‘ 


M. Clark, 
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2465. Vexrizatine Coats, R. Thomson.—Dated 2th June, 1877. 6d. 

The two breast parts of the coat are formed with a loose inverted 
pocket-like opening, up through which a current of air is caused to 
ascend by the swinging motion of the arms. 

2486. Sream Enornes, J. Wright.—Dated 27th June, 1877. 6d. 

This relates to improvements on patent No. 2342, dated 15th June, 
1877, and consists of an apparatus applicable to steam engines for heating 
vud ying water. A number of vertical cylinders are arranged on the 
boiler of a locomotive engine, their lower ends terminating in doubly- 
inclined plates, to which a series of p-bent tubes are attached. The water 
spaces of the heaters communicate with each other by means of tubes 
attached towards the lower end of one heater and near the upper end of 
the next one. The exhaust steam in its passage from the engine 
through the 9-shaped tubes and heats the water, which passes from the } 
bottom to the top of one heater and then down the connecting tube into | 
the next, and so on through the series, from whence it is conducted to | 
the boiler. 

2489. Looms, F. J. Asthury.— Dated 28th June, 1877. Gd. 

This consists principally of a metallic band or clip, which surrounds 
the yarn beam, and is kept tight by means of a small weighted lever. 
2748. Bicycies, £. C. F. Otte.—Dated 18th July, TT ed. 

Two large wheels ure fixed on the opposite ends of adownward bent axle, to 
which is attached the seat, between these twowheels and below their centres 
The rims of the wheels are made of steel with an india-rubber tire ; such 
rims are connected to the nave or hub of the wheel by wire spokes. 
The inner ends of such spokes are fastened to the hub by means of a nipper 
with two nuts. Attached to the treadle crank axle is a third am ae 
wheel fitted thereto by means of an adjustable bar, so that when not 
required for use such wheel can be looped up and fastened te a wire or 
stay rod. 

2760. Sates ror Roors aANp Watts, A. Browne.—Dated 19th July, 1877. 
—{A communication) 6d. 

Pegs or iugs are cemented to the slates, and by these pegs they are 
suspended or hung upon wooden laths. The cement used consists of 
sixty parts finely ground slate, sixty parts fine sand, eight parts burnt 
plaster of Paris, and about four parts pulverised resin ; these parts being 
well mixed with about thirty parts of water glass or natron water glass 
and about three parts of tar. The parts are united under pressure. 
2800. MacHINERY FoR PROPELLING VESSELS, J. Moysey.—Dated 25rd 

July, WTI. 4d. 

When the screw is employed as an auxiliary in vessels which mainly 
depend on sails for their propulsion, a cavity or chamber is form 
immediately in front of the working position of the screw behind the 
stern post, into which a screw is drawn forward when not in use, thus 
reducing as far as possible the resistance offered to the progress of the 
vessel by the screw and the parts in connection with it. 

2810. Raiwway Carriaces, W. R. Leke.— Dated 24th July, WT7.—{A com- 
munication.) Sd, 

This consists in the gencral arrangement of railway carriages by means 
of which they may be employed for both night and day travelling. 





Fixed seats are arranged on either side of the carriage, and serve as sofas 


in the day time and lower berths at night. Removable stanchions are 

fitted with planks, the other ends of which fit into sockets in the frame 

of the carriage over the seats, and form upper berths. Revolving rolls are 

arranged in a wall recess, and when pulled out ferm end partitions 

between the berths. 

2813. PRoreciinc Surps or Vessers, G. F. Herrington.— Dated 24th July, 
1877. Gd. 

This consists in the employment of a hull in twin sections with a 
longitudinal intermediate space or waterway, within which the screw 
propeller or propellers is or are mounted or suspended, such twin sections 
being Sam on their outer sides parallel the one with the other, on their 
inner sides at the hows converging towards the propeller or propellers, 
and at the stern diverging from the said propeller or propellers. 

2822. Furnaces, J. H. Frazer.— Dated 2Ath July, 1877. 6d. : 

Sets of moving bars arranged one set above another are employed in 
such a manner that the fuel having been fed by a hopper or otherwise 
on to the upper set of ‘bars, is, whilst, burning, caused to travel towards 
the opposite end (or side) of the furnace, where it falls on to the lower set 
of moving bars, whereoa the fuel is returned to the feeding end (or side) 
of the furnace. In conjunction with the sets of moving bars, a guide or 
defiector may be arranged to guide the fuel in its descent from the upper 
to the lower sets of bars. 

2828. Supine Exranper ror Drstne Tastes, &c., M. 4. Hole.—Dated 
25th July, 1877.—{Not proceeded with.) 4d. 

Each sliding piece of wood is fitted with a bevelled metal runner, which 
is introduced between metal runners placed on the next sliding piece, 
and formed with a dovetailed recess between them. 

2834. Looms, J. McCabe.—Dated 25th July, 1877. 6d. 

This relates to that part of a power loom known as the “ dobbie,” and 
the object is te effect a positive rising and falling shed, and to obtain a 
longer time for the shuttle to pass across the loom before the shed com- 
mences to close, and to dispense with weights and springs. Two sets of 
hooks are employed (one for the “ risers” and one for the “ fallers ”), and 
two knives (one for each set of hooks). Each needle two slots, 
through which passes one hook of each set. The “ riser” hooks are con- 
nected by strings and jacks above to the upper shafts of the healds, and 
the “‘ fallers” are connected by strings and levers below to the lower shafts 
of the same healds. Across the centre ef the “‘dobbie” is fixed a shaft, 
near each end of which—outside the frame of the dobbie—is fixed an 
excentric, the clip of which is connected by a red to a stud on the end of 
the knife frame. As these excentrics revolve, the knives are moved up 
aud down. Fixed upon the same shaft, but inside the frame, are two 
more excentrics, placed in the reverse position to the former, and giving 
2 rising and falling motion to a table placed beneath the euds of the hooks. 
On one end of the excentric shaft is keyed a bevel pinion gearing into a 
similar wheel keyed on the upper end of a shaft, to which a continuous 
revolving metion is imparted from the crank shaft or tappet shaft of the 
loom by means of toothed gearing or endless chain. The to-and-fro move- 
ment of the card cylinder is effected by levers connected by links to pins 
in the face of the two outside excentrics, or from the arms or rods winch 
these excentrics drive; and the intermittent revulution of the same is 
effected by latches in the usual manner. 

2838. Caces or CoLLIERY AND oTrHER Hoists, J. 
Woodeard.—Deted 2th July, UTI. 4d. 

The cage is fitted with guide blocks, through which the guide ropes 
pass. These blocks are formed with conical recesses, into which a pair of 
steel grips are placed. The lifting rope pulls upwards bolts arranged at 
each corner of the cage, and connected at their lower ends to one 
extremity of levers pivotted to the cage. The other extremities of these 
levers are connected by a link to the grim which, when the lifting rope is 
intact, are thus pulled downwards clear of the recess in the guide blocks. 
Should the rope break, the bolts drop by their own gravity, and cause 
the levers to revolve and force the grips into the recess, and cause them 
to bind against the guide ropes. 


Wolstenholme aad J. 


2842. Uriisinc Gas Liquor IN THE MANUFACTURE OF CARBONATE OF 
Potasu, F. W. Wallace and C. F. Claus.—Dated 2th July, 77. Ad. 

A solution of sulphide of potassium or sulphide of sodium is p: 
hy decomposing the sulphates of three alkalies by means of sulphide of 
barium, and the gases (consisting of carbonic acid and sulphide of 
hydrogen) which escape from the saturator are gh this solu- 
tion in a set of covered tanks, and by the action of the carbonic acid the 
sulphide of sodium or the sulphide of potassium is converted into carbo- 
nate of soda or carbonate of potash, leaving pure sulphide of hydrogen 
which is burnt into sulphurous acid, and used in the lead acid chambers 
to produce sulphuric acid. 

2845. Fare Inpicatinc Apparatus, 7. W. Dufiy. 
6d. 

This consists, first, in the arrangement and construction of an appa- 
ratus for indicating the entry and exit of passengers by means of 
imprinting rollers, actuated by levers through the media of toothed 
wheels, ratchets, and pawls, whereby an impression is produced on paper 
strips or bands alternately for each exit respectively. Second, the 
arrangement of a perforating apparatus and imprinting wheels, ratchets, 
and pawls thereto attached L indicating on the paper strips the places 
of change of fare on a particular route. 

2860. Arraratus ror Aprpityinc Heavy Os. To 
Purposes, J. aad J. Kidd.—Dated 26th July, 1877. 6d. 

For enriching gas supplied to a single burner or to a group of a few 
burners, a closed reservoir is provided t the oil, and the gas supply pipe 
is led into the upper part of the reservoir near one side or edge thereof : 
near this pipe is a branch which is bent downwards and fixed, to the 
lower end of which is the jet or jets. From the reservoir a piece or 
blade of metal projects so as to be over the flame and heated by it. The 
heat conducted by this metal te the reservoir generates vapour from the 
oil, which vapour mingles with the gas and descends with it along the 
branch to the jets which heats the descending branch sufficier fly to 
prevent condensation of the vapour. Modifications are described. 
2861. Vevocipepes, J. Turner.—Dated 26th July, 1877. 64. 

A pair of small wheels are arranged on one or either side of the breast 
wheel. Each wheel turns on one arm of a bent lever, the other arm of 
which, passing through a guide on the crank axle, is connected by a rod 
and a link to the stem of the steering handle. By —_ the steering 
handle the wheels will be either raised or lowered, thus nging them 
clear of the ground when the machine is in motion and allowing them 
to a on the ground when the rider wishes either to mount or dis- 
moun 


2883. SicNaLtinc Apparatus For Router Sxatine, J. L. Plimpton.— 


Dated 26th July, 1877. 


ILLUMINATING 


;} second hand to continue and time a second horse. 





Dated 28th July, 1877. 
This consists of two or more indicating instruments provided with 


means whereby characters or symbols are shown in such a manner that 
when the main operating instrument is worked the whole set of indica- 
tors will present cor ding indicat One of such instruments 
may be described as consisting of a hollow post fixed toa suitable base and 
carrying a displaying frame, which is capable of sliding vertically over 
the face of the post, and which is held in position by means of a counter- 
weighted cord. 

28904. Sror Warcues, 4. M. Clavk.—Dated 28th July, 187i.—(A communi- 

cation.) bd. 

This relates te a horse-timing attachment to watches, by which one or 
more observations can be made, and which when not in use may be 
thrown out of gear and thus avoid needless friction, A quarter-second 
hand'and its dial are arranged on the top of the watch movement, the 
second hand being mounted on a short centre axle and ng by bevelled 
and toothed wheels with the watch movement. fhe split quarter- 
second hand is stopped by a friction lever and disc to admit the quarter- 
The timing attach- 
ment is thrown in and out of by a wedge-shaped lever, which, when 
thrown towards the central axle, raises the centre bevel wheel out of gear 
with the watch train. 

2905. Macuines ror ELevaTinc AND Depositine Hay, Corn, &c., P. 
Bveritt,—Dated 30th July, WT7. 6d. 

This consists uf an ordinary carriage having a framework carrying 
within it an endless band constructed of steel wire rope or other suitable 
material, which is put in motion by the rotation of the driving wheels. 
At the lower part of this band is arranged a transverse frame carrying a 
series of tines, which, as the machine is propelled, collect the hay, corn, 
and other produce, and so gather it on to the upwardly traversing band, by 
which it is deposited in the cart and wagon placed near the machine. 
2007. Titis, G. R. Geldard.—Dated 30th July, 1877, 6d. 

An opening is formed in the counter over the tills, such opening being 
closed and opened by means of a sliding panel connected to a strap passing 
over puileys and actuated by a treadle arranged at the foot of the counter. 
Two ds of paper cross each other at right angles, being wound off 
their respective rollers to other rollers actuated in one case by a rod 
attached to the treadle, and by its motion cause a pair of nipping rollers 
to revolve and draw the paper forward, and in the other case the 
mechanism is actuated by a pin on the sliding panel, causing the under 
band of paper to advance through its nipping rollers. That part of the 
upper band where the two bands cross each others is exposed, so that the 
transaction to be reco! may be written, an_intery sheet of 
carbonaceous matter reproducing it upon the under sheet, which is not 
seen by the recorder. 

29021. Fricrion Jor ror Tomer Grasses, H. 
July, WT7. Gd. 

In each of the standards or supports of the swing frame is fixed a block 
or piece of vulcanised india-rubber or other suitable material, and in 
which is made a circular aperture to serve as a bearing for the axis of 
the swing frame, which ae is made of wood ; or the positions of the 
india-rubber and wood may be reversed. 

2037. Exvetores, A. Machrill.—Dated 31st July, WT7. 6d. 

The two side folds are caused to interlock by cutting a vertical slit at a 
short distance from the edge of each fold, that in the one fold extending 
from the bottom edge up to about the middle of the fold, whilst that in 
the other fold extends trom this point up to the top edge of the fold. 
The bottom flap falls down over the side folds in the usual manner, and 
has lateral extensions which are folded round the lower corners of the 
envelope over on to the front side thereof, where their ends overlap one 
another, the bottom flap and its extensions being gummed down, and 
still further secured by a metal eyelet . completely through the 
envelope from front to back, the said eyelet securing at once the two side 
folds, the bottom flap and its two lateral extensions. At the upper part 
of the side folds there is a top inner flap, formed by an upward extension 
of the two side folds; this flap is gummed. The envelope is further pro- 
vided with a top flap which is folded down and gummed in the ordinary 
way, and has two tongues that are passed through the slits in the side 
folds into the interior of the envelope; these tongues are gummed. 
2938. Macuivery ror Reapive anp Roiiine Lanp, &c., Hon. W. Stuart 

and G. Greig.—Dated 31st July, W877. 8d. 

For reaping, a traction e ¢ is employed to the back end of [which in 
rear of the driving wheels is hung a finger bar and knife by links, in 
such a manner that it can rise and fall to adapt itself to inequalities. 
The axis from which the knife receives its to-and-fro motion is driven 
direct by an endless cord or band from the crank shaft of the engine, 
which is usually above the top of the boiler ; this allows the knife bar to 
rise or fall without the driving gear being affected. The traction engine 
is provided with wheels suitable for an ordinary road, and which are 
formed so that rings can be put on them at one or both sides to form them 
into rollers. The engine is constructed on springs which act without 
throwing the driving gear out of truth. For the proper clearing of the 
boiler of sediment, an endless chain or screws are employed round the 
water space of the fire-box, which may be actuated by the force of the 
water through a plug or hy power. 

2039. Axies ror Ramtway Cars, &c., W. E. Newton.—Dated 3lat July, 
1877.(A communication.) 6d. 

This relates to a mode of facilitating (by a simple, durable, efficient, 
and self-lubricating means applied to a transversely divided compound 
axle) the passing of curves in the track by wheels rigidly attached to 
their respective axle sections, which latter, with their attached wheels, 
independently rotate relatively to each other. This consists in a box 
secu on the inner end of one of the independent rotating axle sections, 
and provided with an internally lubricating groove, a circular head or 
block secured to the opposite or adjacent inner end of the other of the 
axle sections, and arranged to rotate within the box,and a cap with 
attached stuffing box bolted to the inner end or face of the box, and 
enclosing the head or block, which is secured to the opposite axle section 
to that which carries the box. 

2943. Froar Vatves ror CisTerNs, £. 
1877. 4¢. 

This consists of a ball or cylinder of caoutchouc or other elastic 
material seated freely in a recess in the float lever. The recess is formed 
immediately facing the service pipe. 

2051. Grazine, &c., T. W. Helliwell.—Dated lat Auguat, 1877. 10d. 

This relates, first, to a method of fixing sheets or panes of glass, also 
sheets of slate, stone, or metal, when the same are to serve as the roof, 
sides, or divisions of a building, such as a conservatory, &c. The sheets 
of glass, slate, stone, or metal are supported by wooden or metallic ribs. 
The upper edge of the sheet is placed in a groove cut in the rib (or the rib 
may be without groove), and the lower end rests on the next lower rib, 
overlapping the same, so that when the roof or other part of the buildin, 
is —— the ribs are not wholly exposed. The sheet is sdoveuael 
from s pping by a clip, bracket, or lug fixed to the rib on which the 
lower edge of the sheet rests. The second part relates to fixing sheets of 
glass in ordinary window sashes. The glass fits into grooves formed in 
the sides of the frame, being either a through a slot in the top side 
of the frame, or the frame may be made in separate pieces and put together 
after inserting the ylass. 

2054. Apparatus ror Makinc Sweermeats, EF. Ramaden.—Dated 1st 
August, W877. 4d. 

This consists of a — of wood or metal with a series of grooves of any 
desired section. ridges between each groove have their 
serrated, and form thus a series of saw-toothed cutters ; this is the or 





W. Ferris. —Dated 3st 


Tyer. — Dated st Auguat, 


bottom plate. A second and similar plate with grooves and cutters 
arranged to correspond to the bed plate is used as a top plate. The top 
plate — not be grooved for some forms, but may be a e carrying a 
num 


of band saws corresponding to the number on the under plate. 
2965. Fire-arms anp Bayonet ATracHMents, J. @. Tongue.—Dated 2nd 
August, 1877.—{A communication.})—{ Not proceeded with.) 4d. 

The improvements in fire-arms relate in part to breech-loaders, and in 
particular to that class of breech-loaders in which the breech piece con- 
taining the hammer and other parts of the lock within it is constructed 
and organised to obtain its ment for opening and closing the 
chamber of the barrel upon a pin or pivot situated or passing through the 
lower part of the said breech piece, and through the breech frame of the 
arm below the barrel, the said movement of the breech piece being 
effected by a lever which works partly within and is attached to the 
breech piece, and which also operates a locking bolt or key for locking the 
breech piece in condition for firing, and for unlocking the breech piece 
P y to opening it for oy The improvement which relates 
to the bayonet attachment consists in a peculiar kind of locking device 
for locking the bayonet, L-shaped pin, or spiral ing, and a stud 
attached to the tip of the stock, or to the barrel. e shank of this 
L-shaped pin passes through a projection or swell formed for the pw 
on the socket or hilt of the bayonet, and the spiral spring is applied 
to it within the said jection or swell for the purpose of forcing the toe 
of the pin into a notch in the stud to lock the bayonet. 

2976. Drinkine Borrirs or Fiasks, L. Dated 2nd August, 
1877.—( Not proceeded with.) 2d. 

This consists in making flasks with two or more separate compartments 
to contain different kinds of liquor in a single dask., which may be 
carried in the pocket or by a sling. It consists also in securing a drinking 
glass to the stopper of one of the compartments in such a manner that 
it is not liable to fall off, but may be readily detached for use. 

2077. Fare anp Passencer Recisterina Apparatus, P. J. Doherty.— 
ith 


Dated 3rd August, 1877.—{ Not with.) 4d. 
At the entrance to the vehicle Boy a turnstile with jointed or 
sliding arms. The upper portion of the turnstile axis is arranged to 
connect with and actuate the apparatus. The lower portion 
of axis is in tion with ble loc! apparatus, which prevents 
inward or outward movement of turnstile except by corresponding 
movement of handle or lever under control of conductor. 








touche, 
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8rd August, 1877.—(Not proceeded with.) 2d. 

This consists in operating on the warps altogether by > com 

ig distinct put for 
the two sides of the fabric, the cards being perforated so as to throw 
only one of the wefts to one side at 
is thrown to the other side, the other weft or wefts 
being then concealed in the middle of the fabric 
(Not proceeded with.) 2d. 
This consists in arran, s & cylinders in two parallel rows, the 
t 
diameter, placed above in the angle between each two doffers. 
2087. AppLiaNce To BE Usep wirh ArGAND Burners, C. Hill.—Duted 

This consists in a flat or slightly domed metallic plate with a circular 
aperture in the centre, placed on or attached to the top of the glass 
2988. Screen ror Preventing DRavuGHtTs IN RAILWAY CARRIAGES, 

Cains, &e., WH. B. Fox, KR. L. Williams,and BE. 1. Pemberton,—Datedl 

This consists of an adjustable screen or frame constructed of wood, 
metal or other suitable material, and a to extend to the side of or 
angle on the outside thereof. 

2093. Treatment or Resipues ResuLTING FROM THE PRODUCTION oF 
with.) 2d. 

This consists in subjecting burnt iron pyrites to the action of a solvent 
the extraction of the copper, submitting the residues to a process of 
calcination to expel the residual sulphur, so that the residue may be 
2995. Ripixe, Driving, ann ornern Wuurs, W. Shammon.—Dated 7th 

August, 1877.—(Not proceeded with.) 2d. 
manufacture of all kinds of whips that are spliced with cane or the 
like. 

H. Kerr.—Dated 7th Auguat, 1877.—( Not proceeded with.) 2d. 

The mineral or scorias are well roasted with one quarter of its weight 
fluxes are used according to the mineral or scorias from which the 
precious metals are to be extracted, with 1 oz. of sulphate of copper, and 
create electricity, with an additional flux of, say, carbonate of soda to 
get the mass in a fluid. 


2979. Weavinc Ornamenta Fasrics, J. and R. Cunningham.—Dated 
or 
pattern harness, without heddles, and in emplo; 
corresponding to those at which 
the figuring warp 
2086. Carpinc Woot, &c., BE. Wilkinson.—Dated 4th August, 1877.— 
doffers being lowest, an main cylinders, which are of smaller 
4th August, 1877.—(Not proceeded with.) 2d. 
chimney. 
4th Auguat, 1877.—{Not proceeded with.) 2d. 
partially over the window, ventilator, or other aperture, and fitted at an 
Sutpuvuric Acip, J. Mason.—Dated tth August, 1877.—{Not proceeded 
of the soluble salts of copper contained therein, and after having effected 
directly available for the production of iron and steel. 

This consists in substituting steel or other wire for whalebone in the 
2006. Exrractine or Seraratine Metats, &., J. P. Kagenbuach and R. 
of coal ; it is thrown red hot inte cold water twice, and then the ordinary 
1 oz. of sulphate of zinc, to 1 Tb. weight of mineral or scorias, in order,to 
2907. Gacvanic Barreriss, J. avd 8. J. Coxeter.—Dated 7th Auguat, 1877. 

i 


au 

This consists in having the outer cell constructed of waterproof fabric, 
the same being coated with a nun-conductor of electricity. Each outer 
cell has an inner porous cell for containing the zinc forming one pole o 
the battery, whilst the interior space between each inner and outer cel 
is provided with platina or platinised metal used in combination of per- 
oxide of manganese and powdered carbon, forming the other pole of the 
battery. 

2908. Exuuprrixe Bits or Fare at Hores, &e., G. Adaws.—-Dated 7th 
Auguat, 1877.-4Not proceeded with.) 2d. 

This consists in the introduction of movable strips into a picture frame, 
to alter daily the bill of fare by sliding in the strips containing the names 
of dishes instead of writing out an entire fresh menu. 

8000. PResERVING ANIMAL AND OTHER SuBsTANces, J. H. Joknsov.— Dated 
7th Auguat, 1877.—{A communication.) 2d. 

This ists in i fing the sul in or causing them to absorb 
a solution of gelatinous boracic fluoride. 

S008, Fuss AND ORNAMENTAL Faprics, J. Orr.—Dated Tth August, 
1877. 4d. 

The first part consists in the employment of binding warps of two or 
more colours, which are operated on by the jacquard or pattern 
mechanism, so that each colour of weft is bound in and overlaid by the 
warps of the same or a similar colour, The warps not shown on the 
surface at any part are by the pattern mechanism concealed in the middle 
of the fabric or shown on the other outer surface. The second part con- 
sists in binding the dead or inner warps into the fabric by warps operated 
by gauze or cross weaving apparatus, so as to cross and recross the dead 
warp on one side of the fabric. 

3006. Manvracture or EXNAMELLED Wroveut on Sueer Iron, W. K. 
Lake.— Dated 7th Auguat, 77.—(A communication.) 4d, 

A composition of an enamel glass is formed of 100 1b. of silica, 35 Ib. of 
soda ash, 75 Ib. of borax, 201b. of plaster of Paris, and arsenious acid in 
the proportion of one and one-eighth per cent. of all the other ingredients. 
The ingredients are carefully ined together and heated to a molten 
state, when they are run off into water to granulate. About 100 Ib, of the 
mass is ground in a porcelain mill, with the addition of about 5b. of clay 
having a pronounced soapy feeling, which clay helps to give body to the 
enamel, and to prevent its crazing when it is anally fixed on the iron in 
the heat muffle. Calcined carbonate of magnesia, in the —— of 
8 oz, to 100 Ib, of the enamel glass, is added during the grinding process. 
3010. ArpaRATUs ror Preventinc FrRaup IN THE Receirt or Money, J. 

Britten.—Dated 7th Auguat, TT. Not proceeded with.) 2d. 

Each passenger places the amount of his fare in a chamber which the 
conductor then partially revolves, causing the money to fall downwards 
through a valve into the receiving chamber. 

3012. Bittiary axp Bacarec.te Curs, W. P. Kent.—Dated 8th August, 
1877.—{ Not proceeded with.) 2d. 


tard 





} it 


The tips are upon a v thimble with a thread cut on 
the inside. A ferule of the same material is attached to the top of the 
cue, and screws into the thimble. 

3020. Taps or Cocks, FE. Sarjeant.—Dated 8th August, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists in forming at the rear end of the screwed or wormed 
barrel or shank of a beer or other tap or cock a tubular cutter. 

8022. Preranixne Hay as Foop ror Anmats, W. R. Loke—Dated 8th 
August, W77.—4{A communication.) Ad, 

The hay is subjected to a pressure of about 400,000 Ib. per square foot, 
destroying its tubular structure and expelling the air, leaving a muss 
requiring but little more mastication than corn. 


30238. Avromatic APpPpaRaTus 
Cyuinpers, Pipes, &c., 2. 
(Not proceeded with.) 2d. 

This consists of an outer iron or brass tube in which is suspended a 
brass tube of much less diameter. The inner tube is kept in its place by 
means of a ring at the top of the inner tube, encircling its outer circum- 
ference resting upon the top of the outer tube, and being kept firmly in 
its place by a perforated cap which screws upon the outer tube, and has 
an internal shoulder which bears upon the ring and forces it firmly to its 
seat. This cap is formed with a screwed continuation at top, by which 
the trap is secured to the cylinder or part where it is to be used. The 
inner tube has at its lower end a valve seat formed or fixed on it, and 
immediately beneath this valve seat is a valve having guides or wings 
passing into the inner tube. The connecting piece for the escape water 
pipe is screwed on to the lower end of the outer tube, and extends tv 
some distance below the lower end of the inner tube, and has at its side 
an inclined screwed hole, through which passes a screw for regulating the 
distance of the valve from its seat. 

3025. Makino Pvarn or Rissep Loorep Fasrics, W. S. Woodroffe and 
J. Beer.— Dated 9th August, 1877.—{Not proceeded with.) 2d. 

This relates to improvements on patent No, 1342, dated 18th April, 1874. 
For narrowyng ribbed looped fabrics a point is placed upon one or more 
of the frame needles at each ie of the Yabric, such point being 
grooved on the lower side, and has a slot in the upper side, the groove and 
slot being of such a form as to allow the hook of a latch needle to readily 
pass through them. 

3034. Evecrric SIGNALLING APPARATUS ON RaiLways, W. P. Thompson. 
ag 9th Auguat, 1877.—{A communication.)—(Not proceeded with.) 
2d. 

A metallic wire is fixed to the ordinary telegra; starting from the 
bottom and mounting to a height of 4ft., whore tehetes on teens of the 
stops of the electric apparatus, and is put in contact with the commutator 
directing the positive or negative current as required. 

3085. Sprine Fastener vor Souitaires, Purses, &c., 7. BE. Tinworth.— 
Dated 9th August, \877.—(Not proceeded with.) 2d. 

This consists of a hollow cylinder, open at the top and closed at the 
bottom, with the exception of two mall slots or perforations in the same. 
Through these slots are slid the parallel shanks of a pair of jaws or 
nippers, the upper ends of which are attached to the upper part of the 
interior of a hollow cap, the outside diameter of which is such as toallow 
of its free-working up and down within the hollow cylinder. 

3037. ConvertING WHEAT OR GRAIN INTO FLouR AND BreaD, &c., W. G. 
Brodie.—-Dated 9th August, 1877. 4d. 

The wheat is cleaned and nd in the usual manner, the produce 
being divided into fine flour, middlings, and the residue. The m —- 
is then immersed in 20 gallons of water to every 100 Ib. of flour, where it 
is left for upwards of four heurs, being uently and ly stirred. 
It is then passed pea Soe » care taken to 


the 
removed with 
six to vote wn Bag so that it may 





ror Esectinc WaTeR FROM STEAM 
Montgomery. Dated 8th August, 1877.— 


and allow the superfluous water 
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to be removed, until the quantity of water left is only sufficient to take 

up the dry fine flour. 

3040. Oprarnine Motive Power, @. Smith.—Dated 9th Auguat, 1877.— 
(Not proceeded with. d. 

This consists essentially in the utilisation of the combined force of air 
and water by means of a reversible turbine enclosed in a plain or corru- 
gated cylinder. 

3042. Manvracture or Compressep Corres, @. W. von Nawrocki.— 
Dated 9th August, 1877.—(A communication.) 4d. 

The coffee after it has been roasted and finely ground is placed in an iron 
box or mould, the bottom and top pieces of which are movable, and ex- 
pone to the pressure of a press it is reduced to about one-third of its 

pulk, 


3048. Apparatus ror Crusuinc DiamonpireRous Sor, &c., A. von 
Doussa.—Dated 9th August, 1877.—{Not proceeded with.) 2d. 

This consists of a receptacle with a removable false bottom or bed- 
plate on which the soil falls. An N-shaped metal block, or piece of 
triangular section, is fixed to the plate, its object being to prevent the 
diamonds being crushed by the stamper. The soil is fed into the 
machine from a hopper. A constant supply of water is allowed to flow 
into the chamber during the crushing operation, 

3044. Warminc anp Venritarinc Pavition Hosprtats anpD BoILp- 
incs, W. Mather.—Dated 9th August, 1877.—( Not proceeded with.) 2d. 

A steam boiler is employed to drive the washing and other machines 
to draw fresh air down a shaft, and to drive a blower to force and distri- 
bute the air through the corridors and wards. 

304'7. Diminisninc THe Friction or Movinc Parts oF MACHINERY, 
R. W. Higas.—Dated 10th August, 1877.—( Not proceeded with.) 2d. 

For diminishing the friction of journals the bearing is formed of an 
absorbent material, such as paper, or of a number of thin plates of 
material that imperfectly conducts electricity, packed together with 
cay interstices between them, and this porous surface or the 
interstices are charged with water, The journal and the bearing are 
connected in an electrical circuit, so that a current of electricity passes 
from the journal to the moisture of the bearing, thus reducing the 
friction. 

3049. Apparatus ror CLEANSING ANNEALED AND Ro.Liep Wire, @. W. 
von Nawrocki.—Dated 10th August, 1877.—(A communication.)—(Not 
proceeded with.) 2d. 

This consists in subjecting the wire to a shaking action in a long 
cylinder mounted on trunnions and containing sand, quartz, pieces of 
porcelain, felspar, and water. 

3052. Ventitators or VentTiLatinc Cow is, G. L. Shorland.—Dated 10th 
August, 1877.—( Not proceeded with.) 2d. 

The shaft of the ventilator is made of sheet iron or other material in a 
suitable form, and above the mouth of the shaft is suspended a glass 
bell. The mouth of the shaft, together with the bell, are enclosed within 
an outer shell. 

3053. Sream Kerries, W. W. Horner, G. Barker, aad S. Hallam.—Dated 
10th August, 1877.—{Not proceeded with.) 2d. 

A cluster of tubes is fixed in tube plates formed on a cylindrical case in 
which the tubes are enclosed. Steam is admitted into a space communi- 
cating with ,the whole of the tubes, and flows through them into a 
chamber which receives the water arising from condensation. The water 
is admitted into the case and flows through it in a direction contrary to 
that of the steam. 

3055. Apparatus ror Composinc AnD DisTRiBuTinG Types, A. Frazer.— 
Dated 10th August, 1877. 8d. 

The bottom of the grooves in the t trays are slotted, and through 
the slots small plates are passed wales pervs as dogs to push the row of 
types along, which dogs are connected by cords passing over pulleys to 
weights which are made as blades pivotted at one end. Under the 
grooved trays is arranged a light wire frame fitted to slide freely, which, 
by being pulled back, enables the dogs to be retracted and the lever 
weights to be raised, and by turning down the frames at the end of its 
back stroke, all the dogs are held back till a charged tray is put in place 
of an empty one. In the distributing machine the sliding mouthpiece, 
by which each type issues from the forme, is set to various widths, accord- 
ing to the thickness of the type that has to issue. Besides the ordinary 
adjusting screws, another adjusting screw is applied to the sliding mouth- 
piece, which sets the width of the opening. The types issuing from the 
mouthpiece descend channels, and are guided by switches into the 
appropriate grooves, 

3058. Connectinc Metat Fastextxcs 10 Hemp or oTHer Rope, &e., 
W. J. Moffat.—Dated 10th August, 1877.—(A communication.)—(Not pro- 
ceeded with, 2d. 

Two wedge-shaped clips fit on each side of the rope, and are made with 
teeth to catch the rope ; they are surrounded by a ring, within which fits 
a bridle, the ends of which are shouldered to bear against the ring. When 
used for hauling, the strain on the bridle draws the ring up the wedges, 
and so binds the whole firmly together. 

3061. Apparatus For ConsuminG SMOKE, P. Davies.—Dated 10th August, 
1877.—(Not proceeded with.) 2d. 

The first chamber where the combustibles are placed has one or more 
orifices or tubes at the back, where air is admitted, and is mixed with 
the products of combustion. This opens into a second chamber of similar 
construction, where the heat is polarised and admitted through an orifice 
at the back into a spiral tube which terminates in a third chamber, 
through which the remainder of the smoke passes, and, mixing with the 
waste steam from the cylinders of a steam engine, passes to the chimney. 
3065. Brarinas ror AxLes or Bicycies, &c., J. Douglas.—Dated 10th 

August, 1877. 4d. 

This consists of using agate in the place of the ordinary brass bear- 
ings, the working surfaces surrounding the axle or shaft being highly 
polished. 
ats TE ee, For Execrric Licuts, ZL. Denayrouse.—Dated 21st August, 

tie 

This ists in an aut tical kindler wherein a contact key is held in 
—— toa spring by a wire or stud bearing against one burning 
electric candle until the combustion thereof arrives at such a point that 
the key, being no longer supported, moves so as to complete the electric 
circuit for another such candle. 





3175. Piorrine Instruments FoR Surveyors, &c., W. L. Wise.—Dated 
2lst August, 1877.—(A tommunication.) 6d. 

An accurately divided circle with the four cardinal points of the com- 
pass distinctly marked, is made on a plane table, and to the centre of 
that circle a metallic eye is secured by a thumb screw. A straight edge 
is attached to the metallic eye, with one edge passing through the centre 
of the circle. The paper is pe bad by the side of the circle, and the several 
lines drawn by the aid of a T-shaped piece held in a close fitting groove 
made across the straight edge. 


oom: Iron Roaps anp Streets, W. Richter.—Dated 24th August, 1877. 


The bottom or bed consists of a layer of rough gravel, flint, or lime- 
stone ; upon this is a second r of the same material in pieces 
of about two or three cubic inches. is latter layer is rendered com- 
pact by rolling, and the addition of quick lime for mo , or ground 
trass. On this foundation is spread a layer of broken or pounded scoria 
or clay, and upon this a last layer of pieces of cast iron of from about one 
to two cubic inches. This last layer is consolidated by carefully spread- 
ing over it during the time that it is being rolled,” ied or crushed, 
scoria, or slag, ulated cast iron, mixed with a small portion of 


and 
sal-ammoniac, and flowers of sulphur, or moistened with an acid. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE mills and — are a trifle better employed this week. 
no who believe that there will be no early resumption of war 
in tern Europe are investing with tolerable freedom. Their 
number is not great, bat their individual orders are considerable. 
— from the joint stock companies and other corporations 
who are buying for their own use, iron merchants in manufactur- 
ing centres outside this district are purchasing in the belief that 
prices will not go lower. 

ers representing 1000 tons of various sizes of finished iron 
are occasionally received by firms whose brand has a trade repute, 
Simultaneously offers are received embracing 5000 tons of similar 
descriptions, but with the condition that the delivery shall extend 
to the close of the year. Such conditions, without any in- 
crease in price, are not looked at favourably, yet they are not 
promptly rejected. There are instances in which they are still 
under consideration. 

Upon ’Change in Birmingham to-day—Thursday—and yester- 
day, in Wolverhampton, there was a perceptible diminution in 
the demand for sheets for galvanising purposes, yet £8 to £8 5s. 
was the price. Best sheets, however, sold steadily for dee 
stamping p ses ; indeed, the demand for this sort has improve 
upon the week. Common sheets were quiet of sale. The plate 
makers reported themselves better off for work. Where girder 





plates are mostly rolled, mills are in several instances fully 
employed. Boiler plates are in slightly improved request. T: 
plates are less in de: 

Strips are quieter, though a few makers of gas and steam and 
water tubing are doing a better business than usual on account of 
home requirements, whilst they are also making steady shipments 
to Germany in particular. 

Rods are at a discount with the nail makers, who are badly in 
need of new business, their stocks having become heavy. But 
the requirements of the chain harrow makers are larger than at 
any earlier time for a twelvemonth. 

Gaacaeen bars of the descriptions used by the fencing and 
hurdle makers are in active sale at from £6 upwards. High- 
class branded bars are somewhat less in request, and they are 
firm at £8 10s. and £9 2s, 6d. respectively. 

There is no reason to conclude that at the quarterly meetings 
in yee ey and Birmingham on the 10th and 11th of 
April, the marked iron houses will declare any alteration upon 
their prevailing quotations, 

Numerous ironworkers, wholly unemployed, continue to haunt 
the localities where they previously found work, but where mills 
and forges have lately been stopped; and visitors to the works 
are addressed as new proprietors and asked for a ‘*‘ job.” 

Sales of pigs were made in Birmingham and in Wolverhampton, 
but not in the aggregate quantities of either of the past two 
weeks. Consumers have been more ready to buy forward than 
they were three months ago. Makers who put up prices 
last week, after the sales of that time, hold out for the addi- 
tional half-crown ; but Cleveland pigs were, for some brands, 
from 3d. to 6d. a ton under the slightly reduced quotations of a 
week ago. Foundry pigs are experiencing a better inquiry than 
for some time past, pillars and mains being in improved inquiry 
at some of the engineering concerns. 

In North Staffordshire the late improvement in the finished 
iron branch is well maintained, though there has been a slight 
falling off in the number of specifications coming in. For hoops 
the make is considerably less, the demand usually so good from 
the Manchester district being just now very quiet. There is 
little change in quotations, any alteration that there may be 
being in makers’ favour. Plates are in slightly better request, 
but are still very dull. The pig iron and coal trades partake of 
the brighter state of things in the manufactured iron industry. 

Birmingham metal and hardware exporting merchants, who 
trade largely with Russia, are busy. Steel, in the shape of bars 
and sheets lor use by native manipulators, and iron tubes and 
tubing, together with other heavy hardware products, are goi 
to the Czar’s empire extensively. Orders have been ship 
direct since the conclusion of the e negotiations that would 
have reached their destination after going overland for a con- 
siderable distance if there had been a rupture; and if a settled 

ace can be concluded, hardware en ag firms in Birmingham 

ook for an excellent business with Russia at an early date. 
Little or no fear is entertained as to payment not being forth- 
coming. 

‘The South American mail landed on Monday was a very fair 
one. Advices from Buenos Ayres are much more hopeful, and a 
revival in trade is looked for. 

The Antipodean mail delivered last week, though not a bad 
one, yet being of much less value than for some months past, the 
effect upon this district, which isa large producer of iron and 
hardware for Australia, is perceptibly unsatisfactory. It is, 
however, encouraging that the New Zealand mail, which arrived 
this week, is, on the whole, a tolerably good one. The com- 
mercial depression which has so long at Auckland will, it 
is hoped, soon pass away, owing to a c e in the revenues 
accruing to the colony. 

Government are, pretty good customers to a few of the hard- 


ware traders. 

The Eagle ny Tool Company, Wolverhampton, have 
despatched, four days in advance of the stipulated date, their 
last consignment upon the order for 2000 picks for pioneer use ; 
and on Tuesday, Messrs. Wm. Edwards and Sons, of the same 
town, sent away the final consignment of their order for 5000 

icks, and also the 500 American axes which the firm have made 
for the Arsenal. Messrs. Edwards were compelled to throw up 
the making of 1300 of the picks for which they contracted, the 
workmen engaged upon them having for their own gratification 
voluntarily absented themselves from work for three successive 


days. 

_ tae iron goods for the army and navy are being made 
somewhat freely in Birmingham and Wolverhampton, and repeat 
orders are coming to hand this week. Mess-tin orders are still 
under execution. 

A fair amount of work is being done by nut and bolt manu- 
facturers on account of the requirements of the Indian railways. 

Certain gum and roofing manufacturers are busier. Mr. 
Geo. Fletcher, of. the Brunswick Works, Wolverhampton, has 
secured the three contracts, worth in the aggregate about £2000, 
to supply all the cast and wrought ironwork required in the 
extensive cattle market which the governing authorities of Rugby 
are now erecting. The delivery is to be within three months. 


The specimen products of the industries of this district, 
intended for the Paris International Exhibition, are mostly going 
away this week. Of Messrs. Tangye’s exhibits the most inter- 
esting features will be the new Soho naine. which is horizontal 
and of peculiarly compact design, and the compound special 
steam pumps, the new ion of which consists cf an arrange- 
ment for increasi power at the engine end. Messrs. 
Duvallon and Lloyd, of the Atlas Works, are dispatching several 
engines and one of their patent icemaking machines. A varied 
assortment of machines, adapted for domestic requirements, will 
be displayed by Messrs. J. Coppard and Co., of the Albion 
Works, Soho, From the patent screw manufacturing works of 
Messrs. Nettlefold there will be sent a large and varied collection 
of that firm’s products. The number of contributors from 
Birmingham will be just within fifty. 

From Wolverhampton there will go specimens of agricultural 
implements, hollow-wares, varnishes, and patent manures. Of 
agricultural implements the exhibitor is . Henry Denton, 
engineer, who contributes land rollers of 18in., 20in., and 24in. 
diameter, capable of being packed as a nest. He will also send 
his improved horse-gear machinery, in which the main wheel 
hangs on a steel centre, avoiding the use of friction rolls; and in 
which also draught is taken from the main wheel by the lever being 
made of T-iron instead of wood. The steel-tine patent harrow, 
just brought out by the same exhibitor, will be shown, together 
with his machine-made chain harrow. It is worth recording that 
the steel-tine harrow is already in much demand, and that the 
machine-made harrow is being turned out in greater numbers 
than ever. Mr. Denton reports that all his fires are fully on in 
harrow work. 

A wages dispute has arisen between the masters and men in the 
rivet trade of the Black Heath, Rowley, and Old Hill districts 
which seems to point to 10 per cent. reduction. The men will, it 
is thought, accept the drop for the present until after the expira- 
tion of an existing wages agreement, which terminates towards 
the close of March, when “a general strike in the trade” is 
threatened. 

The coal trade of South Staffordshire is slightly better in the 
manufacturing departments. Prices remain without alteration 
on the basis of 9s. per ton for furnace coal. 

Notices for the termination of existing contracts, which will 
lead to the enforcing of lower wages, with the alternative of 
lengthened hours, have been served upon their men by the coal- 
masters of Warwickshire. In the face of these notices, the 
miners have resolved, “That, considering the prevailing distress 
among the mining population, the coalowners of Warwickshire 
and other districts should immediately limit the output, with 
the result of ‘allowing the workmen such wages as will mitigate 





some of the evils now existing.’” At most of the collieries about 
Tamworth the men have accepted a 10 per cent. drop. 

Most of the colliery owners in Leicestershire have given their 
men notice for a reduction in wages. The men have met this 
action by resolving that “the time has come when the entire 
mining population of the kingdom should arouse themselves, and, 
by becoming thoroughly combined,” put a stop to the effort being 
made height the country to reduce miners’ wages. 
manager and underviewer at one of the local collieries have been 
anonymously threatened with death. 

e extensive and well-known firm of Messrs. Kenrick and 
Sons, ironfounders and hollow-ware manufacturers, of Spon-lane, 
has lost its senior partner by the death of Mr. Archibald Ken- 
rick. Of late years the deceased gentleman has not taken any 
active part in the management of the concern. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district continues in a — depressed 
condition, the demand for all classes of iron being still extremely 
small, and prices are very irregular. 

Lancashire makers of pig iron still hold out for late rates, and 
I know at least of one fair order having been declined during the 
past week in consequence of the price offered being about 1s. per 
ton below the list rates, which for delivery into the Manchester 
district remain at 51s. per ton for No. 3 foundry and 50s. for 
No. 4 forge, less 24 per cent. The consequence is that little or 
nothing is being done beyond a few small parcels supplied to old 
customers, who have a preference for the local iron which induces 
them to pay the extra price. And it is not only in common iron 
that the local makers are being undersold, but also in hematites 
North-country makers are sending into this district at lower prices 
than the Lancashire ucers will accept. 

In outside brands there is but little doing even at the low figures 
which are quoted. Lincolnshire iron continues to be purchased 
here at 48s. 6d. to 49s. per ton for No. 3 foundry and about 
47s. 9d. for No. 4 forge, less 24 delivered into the Manchester 
district ; and g.m.b.’s are quoted at 48s. 3d. for No. 3 foundry, 
47s. 9d. for No. 4 foundry, and 47s. 3d. for No. 4 forge, net cash. 
For Derbyshire iron delivered here makers are asking 50s. to 51s. 
aud ton for No. 3 foundry, and 49s. to 49s. 6d. for No. 4 forge, 

ess 24 per cent. 

The finished iron trade continues extremely dull, and there 
are very few orders of any kind offering in the market. Prices 
are low, but without material change from last week, Middles- 
brough bars delivered into the Manchester district being offered 
at £6 per ton, Lancashire at £6 2s. 6d., and North Staffordshire 
at £6 7s. 6d. per ton. Middlesbrough puddled bars are quoted 
at £4 5s. to £4 7s. 6d., and Staffordshire ditto at £4 17s. 6d. per 


n. 

The decision of the men to resist the further proposed reduc- 
tion of 24 per cent. in wages next month will probably lead to 
another stop of work in the finished iron trade of this dis- 
trict, as the leading firms I hear are determined to enforce the 
reduction. 

In the coal trade pits are now being put on short time, owing 
to the very limited demand for all descriptions of round coal, 
and it is not improbable that some of them will have to be closed 
entirely during the summer. Common coal for ironmaking and 
steam purposes also continues a drug; burgy is still very plen- 
tiful, and it is only in slack, of which there is less now coming 
into the market, that there is any sign of improvement. Prices 
if anything are easier, holders quoting very low figures for sales 
in bulk. e average prices at the pit-mouth may be given about 
as under :—Best Wigan Arley, 10s. per ton ; common Arley, 8s. 
to 8s. 6d.; Pemberton four-feet, 7s. 6d. to 8s.; common coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. 6d. to 5s. 3d.; and ordinary slack, 
2s. 6d. to 3s. 6d. per ton. 

The demand for shipment is still very small either for export 
or on coastwise account, and there is a very keen competition for 
any orders offering in the market. Common steam coal is offered 
at very low prices, and can be readily bought at the high level, 
Liverpool, at from 6s. 6d. to 7s. per ton. 

The coke trade is also extremely dull, and very low prices have 
to be quoted to secure business. 

The iron trade of Furness and Cumberland remains undisturbed 
in a position of quietness and semi-inanimation. Three-fifths of the 
furnaces are employed, and the output from these is sufficient to 
meet the wants of buyers, as it is observable that stocks do not 
accumulate nor does the output of the furnaces increase. Some 
large sales of Bessemer iron are reported to have taken place on 
home account, and on the basis of the following quotations, which 
are official :—No. 1 Bessemer, 64s.; No. 2, 62s. 6d.; and No. 3, 
61s. per ton free on trucks or on board vessel at local ports. 
Bessemer of course is in considerable consumption, owing to the 
continued activity of local steel makers. ils are in good 
request, and merchant steel finds a fair market, and not only are 
there indications of a steady demand on home account during the 
season now being entered on, but good prospects are observable 
on foreign account. Several cargoes are in Reece for ship- 
ment to Picton intended for the Inter-Colonial Railway. of 
Canada. Steel realises about £6 10s. per ton at makers’ works; 
forge iron is not selling well, and few shipments to Wales or. to 
the Continent are being made. No. 3 forge holds a nominal 
— of 61s. per ton at makers’ works. A rather better 
eeling as to the future of trade is enjoyed by many persons, who 
have a sanguine idea as to the future, and it is th 
return of the spring and shipping season a fair 


spring up. 

Tron shipbuilders are better employed than they have been, and 
the acceptance of a few large contracts has placed: them in a better 
position. On Thursday last the trial trip of the new Channel 
steamer Earl of Ulster, built by the Barrow Iron Shipbuilding 
Company for the North Lan ire Steam Navigation Company, 
and intended for the royal mail service of boats. between Fleet- 
wood and Belfast, took place in the Irish Sea with the best of 
results. She steamed with great steadi and traversed 
13 knots ne hour at a time when her engines indicated 500-horse 

wer below their actual. power. She is expected to steam 

4 or 15 knots hour. She is a sister ship to the Duke of 
Connaught, employed on the same line. Her dimensions are— 
length, 275ft.; breadth, 30ft.; depth of hold, 16ft., and 1050 


t with the 
mand will 


tons burthen. Her engines are on the tandem principle, and 
are 300 nominal horse-power. On Tuesday, the 19th inst,, the 
Barrow Shipbuilding pany launched from their yard the 


ocean steamship Circassia, built by them to the order of the 
Barrow Ocean Steamship Company, but intended to take her 
station on the mene eT * ‘Transatlantic came + She 
arrangements are comple or inauguration of the new line o: 

steamships between Barrow and North America, The Circassia 
is a sister ship to the Devonia and Anchoria, already launched 
from the same yard for the same company. Her tonnage gross is 
4300 tons. Her dimensions are—length, over all, 413ft.; breadth, 
42ft.; depth of hold, 33ft. Her engines are on the inverted direct- 
acting compound condensing principle, of 500-horse-power, and 
2200 actual horse-power. he: will be ready for her station in a 
few days. 

Engineers and ironfounders are indifferently employed, except 
in the marine department. Iron ore is a trifle easier, and 11s. 6d. 
to 13s. is now the official quotation per ton at the pits for average 
samples. Coal quieter, and easier prices are noted. Shipping 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE seems to be an almost general concurrence of opinion 
to the effect that during the past week or ten days the course of 
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trade has been in an upward direction, and that the current 
inquiries are so numerous as to render it extremely probable that 
the new quarter will be characterised by a marked increase of 
business. This is not only reported to be the case in the hard- 
ware industries, but also extends to the steel branches in their 
various ramifications, and in some—albeit a less prominent— 
degree to the iron trade proper. Pig iron is held with somewhat 
zreater steadiness, and several of the principal Derbyshire and 
Fockshire smelters are holding out for an extra half-crown per 
ton. Common brands, nevertheless, are quiet, and, as I have had 
oceasion to remark un sundry recent occasions, cannot very well 
be increased in price until stocks become much lower. For ferro- 
manganese and best spiegeleisen there is a very steady call, at 
— two local furnaces being regularly running upon their pro- 
uction. 

Steel rails continue to be in very good request, but the compe- 
tition all over the country and on the Continent is so exceedingly 
close that prices have gradually sunk until it is recorded that the 
most recently placed large contract has been taken at £5 15s. 
per ton. 

Bessemer rail ends are in strong demand for cutlery, shovel, 
implement, and many miscellaneous purposes, and can now be had 
here at £4 15s. to £5 per ton, cut off straight, and of good quality. 
They are being brought here from all the leading rail mills of the 
United Kingdom, several large lots from Panteg and elsewhere in 
South Wales having been amongst last week’s consignments. 
Bessemer forgings, sheets, and plates are selling very well, the 
sheets being most extensively made use of for fender plates, 
plough breasts, and other purposes where no particular demand 
is ie for a cutting edge. Steel ship plates, and, to a certain 
extent, boiler plates, are in growing request, some of the leading 
houses having orders on hand which are keeping the plant going 


night and day. 
use of Siemens-Martin steel is gradually growing more 
general, and seems likely to become much more extensive as the 
good properties of the material are brought out. It has lately 
been atcertained in a practical that Si Martin spring 
and other steel is very much more reliable than had been at first 
sup| , and, what is much more important, that it can be 
made to take a required temper—not with such certainty, perhaps, 
as cast steel, but still sufficiently well for many purposes 
for which the cast steel only had hitherto been made use of. 
This is of much import wher it is taken into considera- 
tion that Siemens steel can be had at £8 to £11, whilst 
cast runs from £15 to £25 per ton for ordinary qualities. 
At the same time it must be placed on record that the cast steel 
manufacturers of the town are better employed, and that pro- 
ducers of all the better known brands readily obtain their stated 
prices for reputable qualities. Some of the better kinds for tool 
Pp es command as high as 15d. per lb., net, in any quantity. 
ost of the leading file manufacturers are much busier, a 

number of heavy foreign commissions having just been given out. 
Some of these are on indents for Russia, Italy, France, &c., but 
there are also capital sheets of orders from India, the Cape, 
Australia, New Zealand, and various of the South American 
countries. All file prices are based on a scale of very bare profits. 
There is a steadily good call for edge-tools and cutlery, several 
large consignments of both having this week been despatched to 
Australia, Australasia, India, South America, the West Indies, 
and the West Coast of Africa. 

The annual report of Messrs. Charles Cammell and Co., of the 

clops Stee] and Iron Works, announces a dividend at the rate 
of 74 per cent. per annum, and states that the plant has been 
efficiently maintained. The iron branches of the company’s busi- 
ness have been greatly depressed during the year, but the other 
departments have been generally well employed. The strictest 
economy, however, has barely sufficed to meet the severe competi- 
tion (especially for foreign contracts) which has prevailed with 
those makers of Bessemer steel whose works are situated nearer 
to the shipping ports. 

The South Yorkshire and Derbyshire miners appear to be 
resolved not to concede any reduction in wages of greater extent 
than 5 per cent. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was a very good attendance on ‘Change at Middles- 
brough on Tuesday, and the amount of business transacted was 
above the average. The fact that Messrs. Bell Brothers, and one 
or two other leading ironmaking firms in Cleveland, had disposed 
of large quantities of pig at a below the regulation prices 
fixed by the ironmasters acting unitedly, had weakened the 
market, and merchants were able to obtain all they required at 
40s. per ton, No. 3, and other qualities at proportionate rates. 
Makers’ stocks are extremely heavy, and the warrant stores hold 
many thousands of tons of pig iron that are likely to remain 
there even if trade were to revive rapidly. 

It is generally considered that, as far as the maintenance of 

ices is concerned, the combination of the blast furnace owners 

signally failed. The masters, however, are adhering to their 
determination to reduce the total make of the district by blowing 
out several blast furnaces. 

The finished iron trade does not show signs of early improve- 
ment, but plate makers are fairly occupied. 

It is expected that the wages question, which is again under 
consideration the Board of Arbitration for the North of 
England Iron e, will be amicably without any 
e of work. On Monday there was a meeting of the 
8 ing committee at Darlington, and iderable discus- 
sion the following resolution was agreed to:—‘‘ That in consi- 


deration of the employers agreeing to withdraw their claims 
for ial reductions on certain rates in plate mills, and also for 
the abolition of prize, level, and underhand money, the operatives 


agree to recom! their constituents to accept a reduction of 9d. 
per ton on puddling and 74 cent. on all other forge and mill 
wi This arrangement s: continue in force until the 29th 
of was, and be subject to one month’s notice on either side. It 
is, however, understood that both sides are at liberty to give 
notice to the standing committee, in the usual way, for the 
alteration or adjustment of any rates requiring reconsideration.” 
The operative representatives undertook to lay the matter before 
the men, and it is expected that something definite will be done 
in the course of a few days. Should the men refuse the pro 

embodied in the resolution, the whole wages question will be 
referred to arbitration. Already the names of several gentlemen 
have been mentioned to fill the responsible office of arbitrator 


should such an appointment be n . 

The Iron and Steel Institute will hold its annual meeting next 
week in London. Several papers read at the Newcastle meetin 
will be discussed. I understand there is some difference o' 
opinion as to where the autumn meeting should be held, but a 
large number of gentlemen are in favour of meeting in Paris. 

e Cleveland ironmasters are arranging to show specimens of 
the products of this district at the forthcoming Paris Exhibition. 
Three large cases of iron ore, chairs, rails, plates, &c., including 
a model of Mr. Thomas Whitwell’s hot blast stove, will be sent 
to the French capital. 

The coal and coke trades remain dull. Some fair foundry con- 
tracts have recently been secured by Tees-side firms. Pipe 
making is brisk. 

Engineers and shipbuilders have a very considerable amount of 
workinhand. On Wednesday, at Middlesbrough, Messrs. R. Dixon 
and Co. launched a splendid steamerfor Messrs. James Watson and 
Co., of Glasgow Middlesbrough, for the Eastern trade. This 
vessel, which is 3000 tons burthen, was christened by Mrs. Dixon 
the Strathmore. The steamer is classed in Lloyd’s highest grade. 
Messrs, Dixon have now five steamers in the water fitting out, 





including a large Dutch mail boat elaborately fitted out for 

ngers. ree or four other vessels are on the stocks, and I 

pen to know that in a day or two another vessel of 3200 tons 

ill be laid down in the berth just vacated. In the course of a 

month the steel steamer which is being constructed by Messrs. 
Dixon will be ready for launching. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been very dull during the greater part of 
the week, there being very little business done in warrants, the 
prices of which have fluctuated somewhat, but have, on the 
whole, [been smaller than those of the preceding week. There 
has been a substantial increase in the exports of pigs, but it has 
not as yet materially affected the condition of the market. Our 
ironmasters have likewise been drawing rather more raw iron 
from the North of England. Up to date, however, this year’s 
exports of pigs are 3718 tons less than for the same period last 
year, while 2927 tons less English have been imported. The 
production is still being restricted, and no additions are being 
made to the stocks in the public stores. Indeed, these in Messrs. 
Connal and Co.’s Glasgow stores are less by 80 tons than they 
were a week ago, now amounting to 170,197 tons. There is no 
ec in the number of furnaces in blast—eighty-seven as com- 

with 119 at the same time last year. 

At the opening of the warrant market on Friday, business was 
dull at 51s. 6d. cash, an improvement po acct taking place 
to 51s. 3d., but no business was reported in the afternoon. On 
Monday forenoon business was done at 51s. 4d. cash, and 51s. 54d. 
one month ; whilst in the afternoon 5ls. 4d. to 51s. 3d. cash, and 
5ls. 4$d. to 51s. 4d. one month were accepted. The market was 
very quiet on Tuesday, with a small business at 51s. 4d. one 
month, and 5is. 2d. cash. On Wednesday the market was again 
dull, with business at 51s. 1d. fourteen days and cash, and 51s. 2d. 
one month. A moderate business was done to-day—Thursday— 
at the last-mentioned quotations. 

For makers’ iron the demand has been very moderate, and 
there have been few alterations of consequence in prices. 
Present quotations are as follow :—G.m.b., f.o.b. at Glasgow, per 
ton, No. 1, 52s. 3d.; No. 3, 50s. 9d.; Gartsherrie, No. 1, bbs. ; 
No. 3, 54s. ; Coltness, No. 1, 64s. 6d.; No. 3, 56s.; Summerlee, 
No. 1, 58s.; No. 3, 52s. 6d.; Langloan, No. 1, 61s. 6d.; No. 3, 54s.; 
Carnbroe, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Monkland, No. 1, 
52s. 6d.; No. 3, 50s. 9d.; Clyde, No. 1, 538. 6d.; No. 3, 52s.; 
Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 51s. 6d.; Calder, 
at Port Dundas, No. 1, 58s.; No. 3, 52s.; Glengarnock, at 
A No. 1, 57s. 6d.; No. 3, 53s. 6d.; Eglinton, No. 1, 53s.; 
No. 3, 51s.; Dalmellington, No. 1, 58s.; No. 3, 51s. 6d.; Carron, 
at Grangemouth, No. 1, 65s.; ditto, specially selected, 70s.; 
No. 3, 64s.; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 55s.; 
Kinneil, at Bo’ness, No. 1, 54s.; No. 3, 51s. 

The shipments of pig iron from Scotch ports last week were 
8662 tons, as com with 7280 in the corresponding week of 
last year; while the imports of Middlesbrough pigs at Grange- 
mouth were 5370 against 6360 tons. 

Nothing favourable can be reported with respect to the 
malleable trade. The shipments of iron manufactures from the 
Clyde embraced £27,700 worth of castings, the greater proportion 
of which were pipes for Rio de Janeiro; £5800, machinery ; and 
£4000, miscellaneous articles. 

As regards the coal trade, the only favourable item is that in 
the western district there is a slight improvement in the shipping 
department. For domestic use the demand is just a shade better, 
but for manufacturing pur s there is no improvement. Prices 
continue very low. On the east coast there are a few more 
vessels seeking cargoes; but the trade continues exceedingly 
slack, and short time is the rule at the collieries all over the 
country. 

The poor demand and low prices which everywhere prevail are 
pressing very hardly upon both the ironmasters and the coal- 
masters. At present it is all but a that either can make 
any profit. Indeed, as a matter of fact, coals are being raised at 
several collieries just now, and sold at rates which barely meet 
the cost of production. The miner gets about 1s. per ton, 
royalty and expenses of working and management are not over- 
estimated at 2s. 6d., and when it is stated that the best main coal 
for shipping purposes can be hadin any quantity at the pit heads 
for 3s. 9d. a ton, it will be seen to what a pass the trade has come. 
The liar thing about the trade is that dealers, or the middle- 
men between the coalmasters and the domestic consumers, get 
comparatively high rates for their coals; and it is a wonder to 
some people that more of the coalmasters do no take the retail 
trade into their own hands. This they could easily do in the 
larger towns ; and while it would pay them to sell below present 
rates, the consumer would at the same time reap the advantage 
of the small prices, which at present he cannot be said to do. 

But probably the coalmasters are too much afraid of the rates 
of carriage to enter into a trade of this sort to any great extent. 
It will be remembered that when coals were very dear the railway 
companies often complained that although they were charged the 
full price for the fuel they consumed, long-standing contracts 
bound them to carry the coals without any rise in the rates. The 
tables are now exactly turned, and coalmasters are heard to com- 
plain that, when prices are so very low, the railway companies 
continue to exact the same rates of carriage. 

Fresh reductions are being made everywhere in the miners’ 
wages. The men do not make much over 3s. to 3s. 6d. a day, and 
short time is being generally resorted to, to keep down accumula- 
tions. In several cases the masters are insisting upon the men 
working longer hours, which would be an advantage on the score 
of working expenses. A miners’ union is about to be formed 
embracing the county of Lanark, and having its head-quarters at 
Hamilton. 

The members of the Glasgow Association of Underwriters 
visited the other day the works of the Steel Company of Scot- 
land, near Glasgow, and witnessed the operations connected with 
the manufacture of steel for shipbuilding purposes. i 

The Messrs. Baird have found it necessary to close their colliery 
at Kilsyth, where the fatal explosion occurred on Friday week, as 
the fire is still burning below. The pits will have to be thoroughly 
flooded, and it is not expected that the bodies of the sixteen men 
entombed in the workings will be recovered for several months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue sinking at Harris’ Navigation Colliery has now reached 
470 yards, and is still being prosecuted with vigour. The well- 
known upper seam, the ‘‘ Castle Wiwar,” has been struck, and 

roved of good quality, but it will not be worked at present. 

e extent of the taking at this colliery is 3000 acres, and is one 
of the most important in South Wales. 

I much regret to record the untimely death of Mr. W. G. 
McMurtrie, the ae of the Glamorgan Company’s colliery 
at Liwynypia, Rhondda Valley. He figured actively at the 
rescue of the miners of Tynewydd, and though but a young 
man, had gained a high position as a mining engineer. His death 
was from typhoid. 

br ep Colliery, the property of Messrs. Nixon, Taylor, 
and Co., is turning out a large quantity of coal of late, jm the 
trade between this place and Birkenhead is considerable. 

The coal trade generally has been brisk, and the cree trade for 
ae ees a ree 4° oe tne nearly 100,000 tons. 

ce asa uyer, but the consignments went 
—_ _- 5 “aman and a good deal of this was destined for 
e ironclads. 








Best steam coal retains its price of 10s. 3d. at port in the cir- 
culars of coal owners and shippers, but can be bought readily for 
7s. 3d. at colliery. In the price current of Tellefsen, Wills, and 
Co. the fluctuations are clearly shown. In 1840 steam coal was 
quoted at 10s.; in 1868 it sank to its lowest level, namely, 88.; in 
1873 reached its highest, 32s., sunk to 22s. 6d.; fell to 14s. in 
December, 1874 ; and is now quoted at 10s. 3d. 

In the Mountain Ash, Aberdare, Merthyr, and Rhondda 
Valleys, the coal working has become more regular, and many of 
the improvised soup kitchens have been discontinued. e 
railways in the direction of Cardiff and Newport show the im- 
provement that is now going on in the vei trade, but a local 
newspaper loudly deplores it, as ‘‘ the cream of the Welsh steam 
coals,” it states, “‘ is bein given away.” There is a great deal of 
truth in this, and many collieries, in my own knowledge, only just 
pay their way by their enormous output. 

teel manufacturers—ironmasters are now almost obsolete—are 
considerably interested in the discussion now going on—iron 
armour v. steel for ironclads. Should it be decided to have steel, 
this will give a further stimulus to the manufacture of steel. 

The Rhymney Works are now exclusively turning out steel, all 
the iron mills being stopped. I have no doubt but that the new 
manager, with his Ebbw Vale experience, will achieve marked 
results, and one of these will be to lessen the somewhat brittle 
character of the steel made there, which is probably due to too 
lange an admixture of silica. 

owlais continues fairly brisk, and sent off last week 670 tons 
of rails to Gothenburg, and 60 tons of bars to Oporto, with a 
small quantity of merchant plates. The Dundee is hourl 
expected at Newport to load 1000 tons of rails for India. This 
port has been favoured of late with rail shipments. During last 
week no less than 3636 tons were forwarded, the destinations 
being Cape Town, Santander, St. John’s, and Verkebeck. 

I am glad to find that Welsh ore is not altogether doomed, best 
samples being yet in _ demand. Dowlais purchased freely 
some time ago of the Plymouth stocks, and this week has been 
having considerable quantities from Waynes Colliery, Aberdare. 
It is rumoured that probably the Cyfarthfa stocks, amounting to 
many thousand tons, may go in the same direction. 

No improvement has set in with the tin trade, the slight spurt 
having as quickly subsided. One or two works are on the eve of 
closing unless a change for the better takes place in the aspect of 
the trade. 

The London and North-Western have it in contemplation to 
make a line from Abergavenny to Hereford. 

The new branch of the Taff Vale line from near the Navigation 
station to Llancaiach will be opened in June, and at the same 
date it is expected that the Aberdare tunnel will be re-opened, 
though I must confess to serious doubts as to the completion of 
this heavy undertaking by that time. 

The plant of the Aberdare Merthyr Patent Fuel Company, in 
liquidation, Swansea, is to be disposed of this week; also the 
ley plant of Need re g, Llwynhandy, and that of another col- 
liery in the neighbour ood of Pontardulais. 

As the large workings in the four-feet seams come into opera- 
tion, the small collieries will have little chance, and I shall not be 
—— to see many of them in the market. 

The coal trade in the Forest of Dean is better, but the iron 
trade continues dull. 

At Waynes Colliery, Aberdare, a fine piece of coal for the 
Paris Exhibition is now ready. It is 10 t. in height by 9ft. 3in. 

At the Ashton Iron me, | Mills, Bristol, some of the largest 
iron sheets ever made there have been successfully turned out 
this week. These are also for the Exhibition. They vary in size 
from 10ft. to 16ft. in length by 30in. to 3ft. wide, and are 24 to 
20 gauge, or from jin. to ;4in. in thickness. 

Mr. Craig has been appointed to the post of residential manager 
at Aberaman, of the Powells Duffryn Company. 


Ar the close of last year there were 3079 miles of railways in 
Sweden. At the close cf 1857, just twenty years since, the 
Swedish network comprised 117 miles, so that 2962 miles of rail- 
ways have been opened during the last two decades, giving an 
average of 148 miles per annum. 

A vacancy has occurred in the staff at the School of Military 
Engineering by the death on Saturday, after only a few days’ 
illness, of Captain R. G. Scott, R.E., instructor in army signal- 
ling, and assistant-instructor in telegraphy, to which he was 
appointed in December, 1876. 

BorLers in THE Navy.-—lIt is proposed to appoint a committee 
of naval officers and scientific experts to prosecute f er 
inquiries into the deterioration of boilers of marine engines, the 
‘Admiralty committee, which has been sitting under the presi- 
dency of Captain Aynsley, C.B., being about to be dissolved at 
the end of the month. 
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Turoat Irgiration.—The throat and wines are especially 
liable to inflammation, causing soreness and dryness, tickling 
and irritation, inducing cough and affecting the voice. For these 
symptoms use glycerine in the form of jujubes. Glycerine, in 

ese agreeable confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, becomes 
actively healing. Sold only in 6d. and 1s. boxes (by post for 14 
stamps), labelled “‘ James Epps and Co., Home: thic Chemists, 
48, Threadneedle-street, and 170, Piccadilly.”—{Apvr.] 
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CORRUGATED BOILER FLUES. 


Ir has long been understood that the strength of a 
boiler flue is not represented by the compressive resistance 
of any assumed section of the metal of which the flue is 
composed, inasmuch as an exterior hydrostatic pressure 
which will destroy it by collapse will be much below the 
pressure necessary to cause crushing of the metal as an 
arch, If a tube perfectly circular in form and of perfectly 
homogeneous material could be obtained, theoretically its 
collapsing pressure would only be arrived at when its 
resistance to compression was surpassed. In practice, 
however, neither of the above conditions can be obtained, 
and a slight departure from the circular form is sufficient 
to reduce the strength of a flue to resist collapse to 
something very much below the crushing resistance of 
its material. Want of homogeneity in the material 
is, moreover, in practice sufficient to reduce the col- 
lapsing resistance, even if the tube be truly round, 
because of the different value of the resistance 
to compression which would obtain in such a_ plate, 
and which by its want of uniformity of resistance 
would permit the partial compression or crushing, 
initiative of departure from the circular form, and there- 
fore of collapse. A boiler flue may be looked upon as ave 
thin arch, the difficulty in preserving the form of whic 
lies in the fact that a very slight irregularity in its form 
throws the curve of equilibrium without or within its 
thickness. To overcome this various devices have been 
at different times adopted, some of which in effect 
increase the thickness of the arch (flue) and others acting 
simplyas supports, by which collapse is rendered difficult. 
Owing to the conditions, which obtain in practice, both of 
irregularity of form and of material, the length of the 
flue becomes an important element as affecting the 
strength of a tube. With the theoretically perfect tube 
or flue this would of course not be the case, the tube might 
be of infinite length and of equal strength with a short 
tube. In practice, therefore, a tube in short lengths is of 
greater strength than a tube of equal diameter in one 
length, because each joint forms an increase in the thickness 
of the tube. By experiment it has been ascertained that 
the effect of increasing the 
length of the tube in decreas- 
ing its resistance to collapse, 
is roughly proportionate to 
thatincrease. Inotherwords, 
if'a tube be doubled in length, 
its defects in form and qua- 
lityare also,roughly, doubled 
while the support obtained 
at the ends is only the same. 
Ithas become common, there- 
fore, to increase, as an arch, 
the thickness of the flue, b 
connecting each short length 
of about 4ft. by means of an 
interposed ring of U section, 
the ends of each portion of 
the tube being flanged, so 
that the connection is made 
thus -:. This also, it is said 
affords a joint capable of 
extension or compression 
without injury, and it thus secures considerable relief 
from the strains induced by the difference in the amount 
of expansion in the flue and in the boiler shell. Another 
form of joint consists simply in flanging outwards the ends 
of the sections of the flue,and connecting them by rivets, but 
with the interposition of a plain ring of about $in. in thick- 
ness. These joints are very effective in affording the neces- 
saryincreased resistance to collapse, but it is evident that 
to be thoroughly effective they must be separated by but 
short distances ; their value increases with their number. 
In order to obtain a flue which shall be at the same time 
as light as a plain flue, but still be of sufficient strength 
to dispense with joints of the kind referred to, corrugated 
iron flues have been proposed, and attempts have been 
made to produce them; but it has remained for Mr. 
Samson Fox, of the Leeds Forge Works, to do this 
practically. It is now about two years since some of 
these flues were made, but it is only within a few months 
that their actual strength under hydraulic pressure was 
obtained by an experiment, a repetition of which was 
made at Leeds on Wednesday. The apparatus with 
which the experiments have been made is illustrated 
herewith. It will be seen to consist of two cast iron 
rings, connected together by a number of large bolts, and 
holding between them, in a wes goer made for the ~~ 
pose, a strong shell of lin. boiler plate, increased in 
strength by wrought iron hoops shrunk on. Inside each 
ring 1s formed a groove, into which a ring of india-rubber 
of a cup-leather form is fixed, forming a water-tight joint 
against the turned exterior ends of the flue to be tested. 

At the experiments of Wednesday a large number of 
gentlemen eminent in matters connected with steam engi- 
neering were present. Among these may be mentioned 
Messrs. Trail, Samson, and Carlile, of the Board of Trade ; 
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Mr. McDougal, of the Admiralty; the Hon. G. Duncan, of 
the firm of Maudslay, Son, and Field ; and Mr. Parker, 
of Lloyd’s. The experiments consisted in testing for 


comparative strength a pair of flues of about 3ft. in 
diameter and about 7ft. in length, the one being plain 
and the other corrugated, as shown in the longitudinal 
section. The mean diameter of the plain flue, which was 
0'°375in. in thickness, was 36'85in., with a departure 
from a circular form of 0°34in. Neglecting this last 
quantity as being probably quite as small as 
is ever obtained in practice, the strength of the flue, 
according to the detnotions from Fairbairn’s experi- 
ments, and using Rankine’s formule p = 9,672,007 in 
which » = pressure in Ib. per square inch, ¢ the thickness 
in inches, / the length in inches, and d the external dia- 
meter also in inches, would be 
9,672,000 0°1304 


—0'1304_ = 4198 
84 x 37°60 





| According to a formula deduced by Mr. D. K. Clark, by 
analyses of reports by Mr. L. E. Fletcher of the pressures 
, at which flues have actually collapsed, namely 


50,000 _ 
«(8° — 50) 


the collapsing pressure would be 0°130425 x 830= 108°25, 


pt 


| while the working pressure allowed by the Board of | 


Trade for such a flue would 
p = 8000 Xt 80 Ib, 


Suppose the flue to have been circular, and collapse to 
have followed compression ; that is, supposing the flue to 
have retained its form until the elastic limit of its material 
| had been exceeded, it would have required a pressure 
— 30,000 x 2¢ _ 22,500 _ gn, 


37°6 

| approximately, taking as high a value as 30,000 Ib. for the 
resistance to compression of the soft iron of which the 
flue is made. he result of the experiment, however, 
was that the tube collapsed at 200 1b. on the square inch, 
a pressure only about two-thirds the compressive resist- 
ance of its material. The change of dimensions of the 
| flue were observed at each 25 lb. of pressure, and the 
eggs then released and the permanent set taken. 
oth these quantities were, however, very small, the 
inward deflection which took place at the top being 
about ;; and 3'; at two places, respectively 2ft. 8in. and 
4ft. 9in. from one end, under a pressure of 175 1b., the 
permanent set at the same places and under the same 
pressure being only about ;41n. at about the spot which 
afterwards became the centre of the local collapse which 
took place at, and very rapidly when, a pressure of 200 Ib. 
was reached. At this pressure collapse continued, but 
the pressure was withdrawn after the permanent deflec- 
tion was about 1°370in., the bulge decreasing to 0 in 
distances of about 5in. and 7in. from its centre, 
the flue retaining its form at those distances with 
scarcely perceptible change. This flue was then taken 
out, and the corrugated flue put in its place. The 
dimensions of this tube were the same as the former 
| as to length and diameter at the thickened ends within 


SECTION LONGITUDINAL SECTION ON 





| was either much more truly circular, the iron harder, or 
| more homogeneous. In p of the assumed power of 
' resistance to initial compression of 30,000 lb. per square 
inch as above taken, the resistance in the case of this flue 
| would be at least equal to the pressure at which collapse 
| commenced, and would not be less than 
800 d 
| 37 = 39,000 
' taking the diameter as 37in. The reason of the collapse 
of the flue tested on Wednesday at a pressure of 450 Ib. 
was probably to some extent due to reduction of the 
thickness of the material at the weld, at which collapse 
took place, though theascertained defectiveness of the weld 
seemstohave beentheactivecause. Acorrugatingmachine 
has been designed, but at present the process is carried 
|out by stamping between two dies, about lft. wide 
and 2ft. in length, under a steam hammer. It will 
be easily understood that iron which will withstand 
such treatment must be of a very ductile and soft charac- 
ter, and it would seem that this softness, which would be 
unnecessary for corrugating by a machine, together with 
the difficulty of obtaining a truly circular form by stamp- 
| ing, afford some explanation of + difference of collapsin 
| pressures. Small copper tubes, plain and corruga 
|of about 3in. diameter and 0°027in. thick, have been 
| tested by pressure between two flat surfaces, with the 
result that the plain tube entirely collapsed with a pres- 
sure of 36 lb., while the other, corrugated to a depth 
equal to ;'; ifs diameter, withstood a pressure of 400 Ib. 
Very little can be deduced from this, but it shows the 
increase of stiffness obtained by corrugation. Boiler flues 
are seldom made without strengthening-rings at about 
every 3ft. or 4ft., but the length of those tried, besides bein 
of unusual dimensions, were unsupported through a ‘awe 4 
of fully 7ft. In practice, moreover, either of the flues 
tested would have been more effectually stiffened at the 
ends than they were by the increased thickness given to 
| each by the ring, 7in. wide and about 3in. thick, which 
was made in order to obtain material for turning to fit 
the cast iron rings. The difference in thickness of this 
‘ring, however, very materially reduced its effectiveness 
as a strengthening ring; but 


C LINEA.B. this obtained with both flues, 















The value of the corru- 














APPARATUS FOR TESTING FOX’S CORRUGATED BOILER FLUES. 


the cast iron rings, and the other dimensions were as 
given in the table below. ‘The pitch of the corruga- 
tion was 6in., and from centre to centre of the plate 
at the exterior and interior corrugations was on an 
average 2in. The diameters were taken at the sixth 
corrugation from either end. 
Dimensions and Particulars of Collapse of Corrugated Flue. 

Diameter previous to application of pressure :— 








Horizontal—Back end ... 35,3; Front end... 3545; 
Vertical ” w. SSps Hee 3355 
| 
| | | 
Ib. Ib. | Ib. | lb. | Ib. | Ib. 
Pressure ... | 200 250 | 300 | 350 | 400 | 450 
| im, | in, | im. | im, | im. | im 
Vertical deflection, back 
end... ... ... .. «| 00 00391004 (005 |009 | — 
Vertical deflection, front 
end... ... ... ...  ... |0°1562 0°158 |0°0312) 0°46 | 0°48 | — 
Horizontal deflection, 
Tee eee lk uae 0 0 0 (047 | — 
Horizontal deflection, | } 
backend... ... ...| 0 0 0°03 | 0°031 | 0°032 | — 
Vertical set, back end ...| 0 0 0 | 0 0 — 
Vertical set, front end...| 0 0 0 0 |0°032| 2°25 
Horizontal set, back end| 0 0 0 0 002 | — 
Horizontal set, front end| 0 0 0 0 0°032 | — 
| 








The deflection and set in a horizontal direction were 
in all cases outwards, and the vertical deflection at the 
oe of 450 was that observed when pumping stopped. 

e figures above given can only be taken as approxi- 
mately accurate, but they are of some service as pan 
how rapidly collapse took place after permanent set was 
observed. The ultimate depth of the collapse could have 
been indefinitely extended by continuous pumping. The 
ends have been termed back and front for convenience. 

The resistance to compression of this flue would differ 
very little from that of the plain flue, as although a 
given horizontal length would, by reason of its form, be 
of greater actual length, the sectional area would be the 
same, as the weight of the two flues were practically equal, 
the corrugated fiue being made thinner in the process of 
corrugation. The collapsing pressure would, however. 
be, as was proved, very much greater, the disposition of 
the material increasing the resistance to distortion by 
some function of the increase in depth of any assumed 
segment consiilered as a beam. Upon the relation 
between the compressive and collapsing resistance 
depends the necessary depth 
in order to make collapsing and compressive resist- 
ances equal, Under a similar test to that de- 
scribed, made in December last, one of these flues 
resisted a pressure of 800 lb. per square inch before 
collapse commenced. In this case, therefore, the flue 





of the corrugation | 


gated flue as a stay to the 
end plates of a boiler will 
probably be little less than 
an ordinary flue with expan- 
sion rings. In the experi- 
ments it was found difficult 
to ascertain whether the fiue 
was lengthened or shortened 
under the pressure, but it is 
certain that it did not shor- 
ten, and after its deformation 
it wasfound to have increased 
inlength on one side by about 
a quarter of an inch. Thelower 
arts of the end plates of a 
rnish boiler, for instance, 
depend largely for their stiff- 
ness on the stay afforded by 
the flue, and as it does not 
|appear plain whether the corrugated flue will, under 
| ordinary working pressures, tend to increase or decrease 
| in length, it is uncertain whether it will afford any stay, 
| in this respect, for the end plates. 

With reference to the value of the heating surface of 
| the corrugated flue, it may be said that the column of 
heating gases will be a little better broken up than in the 
plain flue, but the difference will be small, and against 
this must be set the loss of efficiency of the rear part of 
each rib. The gases will impinge upon each projecting 
corrugation, but this may have a bad effect in reducing 
| the life of the flue. At the Eglinton Chemical Works a 
| pair of new boilers have been put down, the one with 

plain and the other with corrugated fiues, and working 
;under the same conditions, the proprietors report 
that the — is respectively 7 lb. and 9 lb. of water 
per pound of coal. This is at present the only information 
obtained on this point, but it is highly favourable to the 
corrugated flue. Incrustation will probably be much the 
same with both kinds of flue, but corrosion may be 
assisted, more especially in the lower parts, by the corru- 
gations. These flues are already fixed in considerable 
number, and more are being applied to new boilers. 
Several sets have been Pee by Econ and such flues 
as that tested on Wednesday will probabl 
a working pressure of 75 lb. per square inch by the Board 
of Trade. Messrs. Denny and Co., of Dumbarton, are 
fitting the whole of the furnaces of a new Union Cape mail 
steam packet with the corrugated flues, and Mr. G. 
Hepburn is about to have them fitted in six steam 
packets. The corrugated fiue, in spite of the defective 
weld, is more than 100 per cent. stronger than the plain 
one, and as it is about to be tried on a large practical 
scale, we shall await the results with much interest. 











be passed for 








THE PROPOSED TOWER BRIDGES. 


Two of the designs for a proposed bridge over the 
Thames prepared by Sir Joseph oe present no 
particular novelties in the matter of bridge building, nor 
demand any especial engineering skill in their execution. 
The straight or horizontal girder with parallel flanges is 
a familiar type of construction, while the double canti- 
lever form is not new in principle, although, except to a 
limited extent, untried in practice. . These remarks would 
also hold good for the third design—as of all forms the 


arched bridge is the oldest—both in principle and practice, 
were it not for the large span which it is proposed to 
| adopt. A cast iron arch with two spans of 450ft. each was 
| originally proposed for crossing the Menai Straits in the 
| place of the present tubularstructure, and thereisvery little 
| voubt but that had the authorities sanctioned that de- 
| scription of bridge it would have been successfully carried 
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out and erected. Previously to the re-building of London 
Bridge, the project was seriously entertained of throwing 
a cast iron arch of 600ft. in one span over the river; and 
although the present bridge of stone was ultimately 
adopted, it does not appear that the adoption was due to 
any fear of the impracticability of carrying out the 
former design. The span of the arch in the present 
design is 850ft., and it may here be pointed out that 
there would be no difficulty in bridging this distance in 
a single span with any of the recognised types of girders 
used in railway bridges, provided the material employed 
was steel. It may prove upon investigation, taking all the 
circumstances into canitagtelion. that the arch form, 
upon the whole, offers superior advantages to any other, 
but, excluding the suspension principle, we do not 
ag it as the only form capable of accomplishing the 
ask, 

Without entering into minute calculations, for which, 
indeed, we have not the data, it will be interesting to 
give our readers some particulars which can, be arrived 
at with approximate accuracy respecting the conditions 
indispensable to a bridge of this size and form. The only 
data at present are :—Span = 850ft.; rise = one-eighth of 
span = 106ft.; width = 6oft.; roadway= 36ft.; footpaths 
=12ft. each ; depth of rib=16ft. approximately. 

Total Live Load upon Bridge—aAs the dead weight 
of the whole structure will be very great in com- 
parison with the live load, the latter may be considered 
as so much weight uniformly distributed over the whole 
area of road and footways. Putting this at the usual 
weights assumed per square foot for the roadway and 
footways, we obtain a total live load of 2750 tons upon 
the whole bridge. . 

Weight of Platform and Roadway.—In absence of all 
data upon which to determine this item, it may be 
assumed that it will be of a character similar to that 
adopted already for some of our large metropolitan river 
bridges. In that case Mallet’s buckled plates would 
probably constitute the platform, for it would probably 
consist of iron plates in some form or other. As 
the main ribs are to be of steel, there is no valid 
reason why that material should not be employed in 
cross girders, joists, bracing, and, in fact, throughout the 

- entire structure, and we shall, therefore, consider such to 
be the case. Moreover, the safe working strain, both in 
compression and tension, will be taken at 10 tons per 
square inch. It is possible that a higher unit strain 
may be obtained, but without some more reliable infor- 
mation with respect to the strength of steel generally, it 
would not be prudent to exceed it. In estimating, there- 
fore, the weight of the ironwork, or steelwork, as we 
perhaps ought to call it, when our calculations are based 
either upon similar examples of existing girder and 
bridge work, or theoretical deductions, the weight neces- 
sary to carry any load or support any strain will be taken 
at one-half that required in an ordinary iron girder. 
The weight of the platform and roadway will, therefore, 
be considered to be equal to 1}¢ewt. per square foot, so 
that the total weight will amount to 3825 tons. 

Cross Girders.—We may take the cross girders as 
placed 10ft. apart. There will be consequently eighty- 
five of them. Each will have to support, besides its own 
weight, that of 600 square feet of roadway and live load, 
and ‘also the weight of one set of longitudinal joists or 
runners, upon which the road plates are laid. So far as 
the cross girders are concerned, the weight per square 
foot for the live load will be taken at 1 cwt., thus 
making, with the exception of the weight of the runners, 
the weight per square foot 24 ewt. Each cross girder 
may, therefore, be considered to carry 80 tons. Using 
Anderson’s rule for the proportion between the weight 
carried, and the weight of the girder, and making the 
allowance already mentioned for the difference of the 
unit strains, the weight of each cross girder will not be 
less than 5 tons, and the weight of the whole 425 tons. 

Longitudinal Joists or Runners.—These runners would 
be about 5ft. apart, and there would thus be eleven in 
the cross section of the roadway at any point between 
two cross girders. Consequently the total number of 
lineal feet of runners will equal 85 x 110 = 9350ft. The 
weight per foot run of these may be taken at not less 
than 20 lb., since each has to carry a load of about 7 tons. 
We shall thus have the total weight of the longitudinal 
joists or runners equal to 83 tons. 

Underneath Horizontal Diagonal Bracing.—I\n order 
to check the tendency to vibration, and also to give 
rigidity to so large a platform as that forming the road- 
way of a bridge having a single span of 850ft., the lower 
flanges of the cross girders should be tied together by 
horizontal diagonal bracing. A convenient angle for the 
bracing is 45 deg. Any ordinary section may be selected 
for the diagonal bracing, but T-iron would answer well 
in this instance, as it would have to be sufficiently large 
to take rivets easily on both sides of the rib. Let us 
put the section at 6in. by 4in. by 4in., weighing 16} lb. 
per foot run. Altogether, there will be sixteen pairs of 
them, and their length, allowing for bent and forged 
ends, may be put at 85ft., so that their total weight will 
amount to 20 tons, 

Weight of Longitudinal Girders Carrying Roadway.— 
Theoretically these are continuous girders throughout the 
whole length of the bridge, supported at intervals of 
about 30ft. by the suspension rods attached to the arched 
rib above. For our purpose it will be quite sufficient to 
regard them as a series of short girders, having a span of 
30ft., supported at both ends, and each carrying its own 
share of the total load. This will consist of 900 square 
feet of platform and live load and a portion of the cross 
girders and runners. By the same rule as before, the 
weight of a steel girder to carry this load will be a little 
under 3 tons, and the total weight of the two longitudinal 
girders will equal 156 tons. 

Suspension Bars.—Each suspension bar will evidently 
support one of the short lengths of the longitudinal 
girders with its proper load, and will require, at 10 tons 

to the square inch, a sectional area of 13in. If the area 





of the columns carrying the roadway girders over the 
haunches of the arch near the springing, be considered 
to be about the same, we may take the suspending bars 
at an average all round of 40ft. in length and sixty-four 
in number. Their total weight will be 45 tons. 

Bracing between Arched Ribs.—The main ribs will 
require to be braced together for a distance equal to 
about half the span with both horizontal and diagonal 
bracing. The girders may, however, be lighter. About 
half the weight of the lower ones would suffice, therefore 
the total weight of this item will amount to 115 tons. 
Putting the weight of the ornamental parapet at 75 tons, 
we may now summarise and tabulate the items, compris- 
ing the total dead and live load upon the bridge, exclu- 
sive of the main ribs themselves. 

We would here remark that in the investigation we 
have entered into, we do not wish to be understood for a 
moment as maintaining that the details of the design in 
question are to be similar to those described. Every 
engineer has his own peculiar method for arranging these 
particulars. We have merely made these assumptions in 
order to arrive at the approximate result we are desirous 
of obtaining. Whatever may be the form in which the 
material necessary for either the strength or rigidity of 
any engineering structure may be put, or the manner in 
which the requisite strength and rigidity may be insured, 
it is evident that a certaim amount of material must be 
required for the purpose. To support a given load, a 
girder must have a certain sectional area, and the weight 
of this girder, if properly designed, will not be appreciably 
altered by the particular form in which that sectional 
area may be put. The weight of the flange of a girder 
will not, theoretically, be altered by the shape given to it. 

Summing up, we have now the following weight in tons 
as the total dead and live load to be supported by the 
bridge, exclusive of the weight of the main ribs, which 
we have yet to ascertain :— 


Tons. 
Live load sy Susi] <S visa ) enh i OO 
Roadway and platform 3825 
SO ce 425 
Longitudinal joists or runners ... ... ... 83 
Diagonal bracing underneath cross girders 
and platform a hee 20 
Longitudinal or main roadway girders 156 
Suspension rods ee Oe 45 
Horizontal and diagonal bracing between 
ribs ares : Be. 115 
Parapet 75 
744 
Rivets, wrappers, bolts, washers, connec- 
tions, pins, &c., at 5 per cent. , 235 
— 4979 
4979 
Total load on bridge, exclusive of weight — 
of main double ribs... ... . 7729 


Dividingthistotal by two, the load each maindoubleribhas 
to carry is 3865 tons, and the question is now to determine 
approximately the weight of a steel rib of the given 
dimensions which shall support this weight. As the two 
flanges will be wholly in compression, the net and gross 
sectional area will be identical, an advantage not to be 
overlooked in an arch of such large dimensions. Having 
dertermined the strain at the crown of the arch, the area, 
in square inches, required in the whole double rib will be 
about 640, and the approximate weight of the rib will 
amount to 755 tons. Adding this weight to that already 
found, and making a second calculation. the total weight 
of one arch will probably be about 910 tons. 

The absolute weight to be carried by the cantilever 
bridge, exclusive of the weight of the main girders them- 
selves, will be about the same as that in the arch design, 
The live load, the weight of the platform, roadway. 
cross girders, and suspension rods, will vary but little, and 
these form nearly the whole load. These cantilever 
bridges are nothing else than continuous girders with 
fixed points of contrary flexure. The saving in material 
to be gained by the adoption of the cantilever principle 
in the present case, is due simply to the subdivision of the 
span. Aninspection of the design will atonce point out that 
the whole weight of the bridge is supported by the bars 
passing over the towers. Confining our attention to one 
set of bars, they carry the half total load of 3865 
tons, the weight of the bowstring girder and their own 
weight, the whole amounting to 4450 tons. Supposing 
these bars to be also of steel, the total sectional area 
will require to be 445in. The weight of one set of the 
supporting chains and that of one of the bowstring 
girders will amount to about 600 tons, or one-third Jess 
that required for one of the double arches in the other 
design. This is the theoretical weight only. Looking at 
the height of the towers, it is evident that the bracing 
would have to be very heavy, as some of it would 
certainly be thrown in compression under a passing load. 
The longest bars are over 60ft. in length, and it is 
questionable whether they could be sufficiently stiffened 
without enormously increasing the waste of material. 
In addition, cantilever bridges partake, to a large extent, 
of the vibratory nature of the suspension principle, to 
which they are closely allied. There is no economy in 
employing a principle of construction which, while 
theoretically economising material to a minimum, practi- 
cally raises it to a maximum. - It will be found that the 
majority of suspension bridges are really braced sus- 
pended girders. One exception is the Clifton Suspension 
Bridge, which consists only of the chain vertical sus- 
pending rods and roadway girders. As a consequence 
vehicles are not allowed to pass over except at a walk. 








Kiysate Bripcr.-——-Mr. Alexander Roney’s estimates and 
securities not being satisfactory to the Cork Grand Jury, this 
contract has been given to Messrs. Brettle and Co., of Worcester. 


LonpoN ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the meeting of April 6th, to take ee at the Cannon- 
street Hotel, (8 p.m.), Mr. William Greenhill will read a paper 
on “Sewer Gases, and Simple Means for Preventing their 
Dangers.” Non-members will be freely admitted. and are invited 
to attend, 





THE [RON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel Institute com. 
menced on Wednesday with that of the Council, in the 
rooms of the Institution of Civil Engineers. A general meeting 
of the members took place yesterday, when the Report of Council 
for the year ending sen ee 3lst, 1877, was read. This is the 
ninth annual Report, and in it reference is made to the con- 
tinued prosperity of the Institute, as shown by the fact that 
the total number of members exceeds 900. The Council refer 
to the great increase of foreign members, which shows that the 
objects and proceedings of the Institute are fully appreciated 
by continental and American métallurgists. 

After recording the death of the late foreign secretary, and 
of Mr. Jno. Jones, the general secretary of the Institute, 
one of the most active of its original promoters, it is 
stated that the fund designed to recognise Mr. Jones’ 
services, and to aid his widow and family, has reached 
the handsome sum of £2318, and that for the present 
£2000 will be invested, and the annual income paid 
to Mrs. Jones, whilst the balance will be kept free for the 
discharge of educational and other special claims. 

The ‘leaths of the foreign and general secretaries created 
vacancies, which have been filled—the former by the appoint- 
ment of M. Deby, of Brussels, the latter by the election of 
Mr. J. 8. Jeans, of Darlington. 

The minutes of the Newcastle meeting were read. and the 
best thanks of the Institute were accorded to the Local 
Reception Committee, to the local hon. secretaries, to the 
owners of works in the locality, to the North-Eastern Railway 
Company, to the Cleveland ironmasters, and to others. The 
attendance of members at Newcastle was larger than at any 
previous meeting of the Institute. 

The receipt of an invitation from M. Tresea, on behalf of 
the Société des Ingenieurs Civils, to visit Paris in the ensuing 
summer, and the concurrent holding of the International 
Exhibition in that city, have ‘efaced the Council to recom- 
mend that the next autumnal meeting should be held in 
Paris. 

The deaths of Mr. F. W. Kitson and Mr. Jno. Jones, and 
the retirement of Mr. T. E. Horton have caused vacancies in 
the Council which have been filled up by the election of Mr. 
James Kitson, jun., of the Monkbridge Ironworks; Mr. W. 
Richardson, of Oldham ; and Mr. Henry Robertson, M.P. 

The retiring vice-presidents and members of Council are :— 
Mr. R. Heath, M.P.; Mr. B, Samuelson, M.P.; Sir James 
Ramsden; Col. Roden; Mr. E. Fisher Smith; and Mr. W, 
Whitwell. No other members have been nominated for 
election to the Council. 

The Bessemer medal for 1878 has been awarded to Prof. 
P. Tunner, of Leoben, Austria, one of the honorary members 
of the Institute. 

At the meeting which took place yesterday, Dr. C. W. 
Siemens occupied the chair, and after the report of Council 
was read, the Bessemer medal, awarded to Professor Tunner, 
for distinguished services in the branch of science cultivated 
by the Institution, was received in his absence by Mr. I. 
Lowthian Bell, and a short discussion then ensued on Dr. 
Percy’s paper ‘On the Protection from Atmospheric Action 
which is Imparted to Metals by a Coating of their own Oxides,” 
which was read at the Newcastle meeting. After some remarks 
from Mr. Baker, of Sheffield, Mr. Perry F. Nursey referred to 
the great ditticulty of treating the parts of large structures in 
such a manner as to secure the protection given to small separate 
articles, and stated his belief that the etfect of the process in 
deteriorating the quality and character of iron or steel so treated 
was probably injurious forstructures demanding strength of their 
narts. He also referred to the observation and record by 
ee of the formation of a coating of magnetic oxide on 
pipes conveying highly-heated steam, and of his remarks on 
the protecting qualities of that coating. Dr. Siemens said it 
would be interesting to know what effect sea-water would 
have on iron so protected, but the information was not forth- 
coming. 

After a few remarks on Dr, Percy's paper ‘‘ On the Cause of 
Blisters on Blister Steel,” also read at the Newcastle meeting, 
Mr. I. L. Bell read the pope **On the Results of Further Ex- 

sriments in Extracting Phosphorus from Iron,” whieh will 
e found on another page. 


Monster OrDNANCE.—It has been known for a fortnight past 
that the Government was in treaty with Sir William Armstrong 
for the purchase of four 100-ton guns which are near completion 
at Elswick, but it was considered prudent to keep the negotiation 
secret, as there were other bidders for thegnonster yee in the 
European market. Arrangements are now completed by which 
these four guns have become the property of the British nation, 
and in the course of two or three months they will be ready for 
mounting on board any ship which is prepared to carry them. It 
is not likely, however, that they will be placed on shipboard for 
some time to come, for the Admiralty have made no provision for 
them, neither does it appear that the present condition of naval 
armaments shows any demand for such mighty ordnance. The 
chief argument for their acquirement was the apprehension that 
they might become the property of another Power, and so enable 
it to dominate the sea. At present, although Italy has 100-ton 
guns for the two latest war-ships, and England has ready her 
80-ton guns for her roy wag My ship Inflexible, there is no armour 
afloat which can resist the 35-ton and 38-ton ‘* Woolwich Infants, 
which have during the last few years been produced at the Royal 
gun-factories in the Royal Arsenal, Woolwich, and employed in 
the national defences by land and sea. The subject has fully 
engaged the attention of the Government, and the desirability of 
manufacturing something heavier than the 80-ton gun has been 
strongly advocated, but while foreign nations plate their ships 
with anything less than 19}in. of iron they are regarded as at the 
mercy of the 8001b. Palliser projectile fired by the 38-ton gun, 
and the authorities have consequently hesitated about taking a 
step still further in advance. The reflection, however, that the 
Inflexible, with its 24in. of armour-plating, would be defenceless 
against the 100-ton guns which Italy possesses, and some other 
Power might have possessed, has now induced the Government 
to conclude the present purchase, and, furthermore, to consider 
whether they should stop at this point. It is pretty well authen- 
ticated that the Italians have provided themselves with a steel- 
plated target which even their 100-ton gun cannot penetrate, and 
that they are preparing a ship which shall be defended with this 
armour, In view of this circumstance, the authorities were 
recently deliberating upon the production of a much more a 
piece of ordnance, and it was anticipated that an « der would begiven 
before long to the Royal Gun Factories for a gun of over 200 tons. 
The drawings for such a weapon were prepared long since, the 
machinery is all prepared for constructing it, and all that is 
required is the order to proceed, Such a gun would throw a shot 
of some 3 tons weight, and pierce 3ft. of solid armour. it would, 
however, take two years to make, and perhaps another year for 
experiments ; but the manufacture of a ship which would have a 
chance even with the guns of the present day would take at least 
as long. It is now, however, determined that a 200-ton gun shall 
not be made at Woolwich. 
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RAILWAY MATTERS. 

INVENTIONS of railway carriage and wagon couplings are so 
common in the United States that an American paper says, 
the usual supply of car coupling patents is furnished weekly at 
Washington.” 

Ar a recent meeting of the District Metropolitan Railway 
Company the directors received the sanction of the shareholders 
to proceed with the bill now before Parliament, entitled “The 
Metropolitan District Railway, 1878,” and which is to enable the | 
Metropolitan District Railway to extend the railway to the | 
Thames at Fulham. | 

THe railways in Switzerland ‘at the close of 1876 consisted of 
1441} miles of line, worked by twenty-one independent com- 
panies, and costing £29,160,000, or a little over £20,200 per mile 

not an extraordinary price considering the difficult character of 
much of the country. ‘lo complete the lines in progress at the 
same time, it was estimated that about £3,200,000 would be 
required. ‘The rolling stock comprised 562 engines, 1662 passenger 
carriages, and 10,098 goods wagons. 

THE first locomotive used in America is now stated to have 
been the ‘Stourbridge Lion.” It was built by Foster, Rastwick 
and Co., of Stourbridge, England, and was imported by the 
Delaware and Hudson Canal Company, who, in 1828, built a 
road—in Pennsylvania—from their coal mines at Carbondale to 
the terminus of their canal at Honesdale, and on this read the 
Stourbridge Lion was tried in August, 1829. It was found to 
be too heavy for the roalway, was housed up, and finally taken 
to pieces and destroyed. 

Iris stated that the terms of peace between Russia and Turkey 
include the following :—*t A Turkish Commissioner will assist in 
the future organic settlement between Bulgaria and the Varna 
and Rustchuck Railway Company.” There is, therefore, observes 
Herepath, some hope that something like justice will be done to 
this suffering company, whose chief misfortune is that it owns a 
most useful line of railway, a line that has been of the greatest 
service during the war, and if Bulgaria is to progress under the 
new order of things, will be of signal use to it in times of peace. 

A SUBWAY connecting the termini of the London, Chatham, and 
Dover, and the London, Brighton, and South Coast Railways at 
Victoria with the underground station of the Metropolitan 
District Railway is in course of construction. The passage across 
the open yard lying between the two stations being always much 
crowded with omnibuses and other vehicles has been a source of 
danger and annoyance to passengers, and the subterranean way is 
being builtat the joint expense of the three companies. It willstart 
from the booking-office of the District Railway, which is below 
the level of the street, to the point where the Chatham and Dover 
and the Brighton Railway stations join, access to it from here 
will be by steps leading right and left, thus affording great con- 
venience to passengers by those lines. 

A paper on “ Railway Brakes” was read before the Civil and 
Mechanical Engineers’ Society on Thursday the 21st inst. by Mr. 
Edward Perrett. A description of the principles involved and 
of the construction of the various brakes was given. illustrated 
by numerous diagrams. The author, although acknowledging 
the superior promptness in action of the Westinghouse automatic 
brake, gave the preference to the steel McJames’ brake, as 
possessing 2 much greater simplicity of construction. The Smith 
vacuum brake was commended for its simplicity, but the author 
pointed out that as it had no reservoir of power under each 
carriage it could not hope to compete with the others, although 
many of the railway companies would probably prefer it to other 
more complicated, but, at the same time, more efficient arrange- 
nents. 

Ow the durability of the best American chilled railway wheels 
many opinionsexist, but from detailed ofticial reports of the mileage 
of forty 42in. wheels, which were furnished by the Ramapo 
Wheel and Foundry Company, and put under five Pullman cars 
in August, 1876, and have been running since on the Atchison, 
Topeka, and Santa Fe Railroad, show that they are capable 
of running as great a distance as many of the steel tires now 
made in this country. The report covers the period up to the end 
of February last, when something more than half the wheels 
were still in use. Up to that time the forty wheels had run an 
aggregate of 4,101,762 miles, or an average of 102,544} miles 
each, while the wheels still in use can be depended upon for a 
considerable increase to this, which will raise the average con- 
siderably. A letter from Mr. A. B, Pullman, second vice-presi- 
dent of the Sleeping Car Company, certifies to the correctness of 
this performance, and says that there is no doubt that the service 
yet available from the wheels still in use will bring up their 
average to 125,000 miles each. 

Tue jury of inquest upon the late diasaster on the Connec- 
ticut Western railroad at Tariffville, Connnecticut, have re- 
ported, but disagree in their verdict. Eight agree in declaring 
that there was no evidence that the bridge was tampered with, or 
that the engineer was careless. They believe the iron had lost 
its sustaining power, and the wood had decayed, making the 
bridge unsafe. They find the responsibility for the disaster 
largely rests with the directors of the road, and censure them for 
using a dangerous bridge. It does not yet appear what response 
if any, the officers of the road have to make to this severe 
reflection on their skill and care, It is fair to remember, how- 
ever, in this case as well as in many others, thatit is easier to pro- 
nounce judgment after the accident than to anticipate its occur- 
rence. The financial condition of the company, it seems, is such 
as to prevent every expenditure that might be considered unneces- 
sary, and it is stated that in the last three years its operations 
have shown a deficit of nears 100,000 dols. in the interest on the 
bonds. Since the above has been in tyne, we learn that the four 
members of the jury who refused to sign the verdict of the 
majority, have submitted an opinion, in which they say, that 
they consider the bridge was in a safe condition for a train with 
one or two engines at the time of the disaster. They believe that 
the bridge was constructed on scientific principles, of good 
material, and that its strength had not become devebtoreted by 
exposure. That the accident was caused by the derailment of 
some portion of the train, causing a shock sufficient to cause its 
fall below; that the president, superintendent, and directors are 
in no way responsible for the accident, but used all possible care 
to protect life. In conclusion, they say they do not consider 
themselves competent to make any suggestion or to give any 
advice as to the further management or construction of the fom 


On the Continent the adoption of steam tramway engine’ 
instead of horses is becoming very “general. Rouen, Cassell, 
Barcelona, Bilbao, Lisbon, Oporto, the Hague, and other im- 
poche towns are all following the example set by Paris, which 
2a8 working in its streets engines which are noiseless, smokeless, 
and free from any objectionable features calculated to obstruct or 
in any way interfere with the ordinary traffic. As shown in the 
reports of tramway companies and the remarks of the chairmen 
at the annual meetings, the proprietors are fully alive to the 
importance of the subject, and are strongly inclined to take the 
necessary steps to replace horses by mechanical power. But as 
public opinion had to be educated in the first instance as regards 
the tramway itself, so also must it be enlightened respecting the 
traction; meantime, nothing will be gained by forcing legis- 
lation. No one doubts that the use of steam traction in the 
streets is not remote, but there is no question that before intro- 
ducing it into the metropolis, provincial towns, and country 
districts waiting to be thus Siened up, offer, in the first instance, 
the widest and most encouraging scope for its application. As 
eeders to existing railway lines, and as branches connecting 
agricultural areas with the centres of commerce from which they 
are at present excluded, steam-worked tramways will be a most 





important and industrial aid. 


NOTES AND MEMORANDA. 


A GERMAN inventor has devised a bank-note album, with leaves 
of asbestos-paper, for the protection of notes, checks, and valuable 
documents. By placing ‘iam between the asbestos leaves, especi- 
ally if the book is firmly clasped, they may, it is said, be kept 


legible, even after exposure to a fire which reduces them to | de Loi for the construction of a new harbour at Boulogne was 


cinders. 


in Pompeii. They were evidently designed for weights. ‘The 
lead has been mostly changed into an amorphous mass of white 
carbonate. On thesmallest weighta portion has become translucent 
and partially crystalline. On the largest weight there are definite 
crystals of carbonate, with a brilliant lustre. Their formation, 
in a period accurately known, is noteworthy. 

Ir is stated that a Philadelphia manufacturer makes a speci- 
ality of sash weights, and it is said that he employs labourers 
with carts to collect during the morning every article of worn- 


purposes that had been thrown out upon the street. This scrap | 


is made into sash weights of a higher specific gravity than ordi- 
nary iron. ‘'he metal obtained is very hard. ‘The kind of 
furnace used for this purpose is not described. 

A mopirication of the telephone is described in the Moniteur 
Industriel Belge, of the 20th inst. 
all respects identical with that known as Professor Bell’s. ‘The 
transmitting instrument is thus constructed: The bobbin of wire 
in the ordinary instrument is dispensed with, and the magnetised 
core replaced by « bar or screw of copper. This is brought as 
closely as online to the vibrating iron disc. The copper is con- 
nected with one pole of a battery, the other pole being to earth. 
The vibrating disc is connected with the wire, which is 


| engines of 140-horse power nominal. 
out tin-plate or sheet iron in whatever shape used for domestic | 


MISCELLANEA. 


SLATE is being largely used in America in the construction of 
stairways. It is found to last much longer than marble or the 
stones usually used for steps. 


Tue Bureau of the Chamber of Deputies, to whom the Projet 


7 . . | referred, gave in its report on the 23rd inst., to the Chamber in 
S. pe Luca describes six bronze goats, with lead bases, found 


favour of the scheme. 

Mr. Joun ELWELL, the well-known iron and metal merchant, 
of Snow-hill and Lionel-street, Birmingham, has purchased from 
the trustee, the Excelsior Ironworks, Smethwick, Staffordshire, 
and has re-started the works for the manufacture of best Stafford- 
shire hoop, strip, and bar iron. 

THE s.s. Nordkap, built by the Flensburger Schiffsbau- 
Gesellschaft, for Copenhagen owners, had a very successful trial 
trip on the 25th inst. She is about 2000 tons burthen, and has 
She attained a speed of 
11 knots, with a very small consumption of fuel. 

Mr. W. A. Woops has just sent out a new catalogue describ- 
ing among other things his newly-arranged self-binding reaper, 


| and showing the number of reapers and mowers sent out from the 


works at Hoosac Falls since 1853, when the works were com- 


{ menced, to be 277,027, and of these 107,551 have been made since 


e receiving instrument is in | 


1873. Messrs. Hunt and ‘lawell, of Earl’s Colne, Essex, also 
sent out a new catalogue describing various modifications in their 
manufactures, which consist largely of the food-preparing 
machines formerly made by Messrs. Ransomes, Sims, and Head. 
The catalogue is also illustrated with drawings of field and barn 
machinery. . 

Tue Triumph is to be fitted at Portsmouth with a couple of 
Gatling guns, which she will carry upon her quarters. In torpedo 


attached at the other end to the receiving instrument, the circuit | warfare a battle not unlike that between armour-plate and guns 


of course being completed through the earth. ‘This form of tele- | is being carried on. The ships of war are provid 


phone will sing but will not articulate. 

In studying the vibrations of solid bodies, M. Dubois has 
recently got some interesting effects by use of water mixed with 
vermilion. If this be put on the branches of a tuning-fork which 
is vibrated, strie are produced, the vermilion settling in the 
grooves of the liquid, and giving a figure. Operating first with 
tuning-forks, then with sounding-tubes and vibrating-plates, M. 
Dubois arrived at these two laws :—(1) T'wo sounds produced by 
different instruments give the same separation of strie, if these 
sounds are of the same pitch. (2) Two sounds of different pitch 
give strie inversely proportional to the numbers of vibrations of 
the sounds. In the case of the pipes (which were open), a small 
band of paper carrying the liquid charged with vermilion was 
fixed with wax at the open part. The vibrations of the air 
immediately produced striz. ‘The blast being adapted to give a 
grave fundamental sound, a certain set of equidistant divisions 
was produced; then on blowing to sound the octave, these 
divisions remained, but a second set of intermediate lines 
appeared. 

An American surveyor who had been taking some delicate 


bearings was poses to find that the magnetic needle did not | 
wearing twice, and he observed that it never quite | 


give the same 
settled. This could not be explained as due to metallic articles 
in the dress or pockets of the observer, and an examination of the 
magnifying glass used in reading the needle was made. ‘The 
magnifier was similar to those now universally used to read the 


verniers and needle-bearings of field instruments, having a black | 


vulcanite frame, highly polished, and in this, it is stated, the 
whole cause of the trouble lay. It was found that this frame was 
peculiarly liable to become electrified, that the slightest friction, 
even the mere carrying in the pocket, was sufficient to charge it, 
and that when thus electrified, if brought near the needle of a 
compass, it had almost the effect of a loadstone in drawing it 
from its true settling-place. 
using an ordinary glass lens without a frame, no further trouble 
was found in the tield work done with the compass. This must 
be taken for what it is worth. 

SEVERAL years ago M. Dumas, on theoretical grounds alone, 
announced the density of liquid oxygen. He arrived at this con- 
clusion from consideration of the physical properties of sulphur. 
Sulphurand oxygen, he reasoned, are evidently of the same family. 
Now, the equivalent of sulphur is 32, and its density is repre- 
sented by 2. Dividing the first by the second gives 16, which 
is the atomic volume. Reciprocally knowing the atomic 
volume and the equivalent, it is easy to determine the density. 
In the same family of elements it is probable that the atomic 
volumes are the same. Hence this volume for oxygen as for 
sulphur must be 16, and this divided by the equivalent for 
oxygen, or 16, must give the density as a quotient equal to 
1, or to the same as that of water. As soon as M. Pictet had 
announced his recent experiment on the liquefaction of oxygen, 


M. Dumas called his attention to the above, and M. Pictet replied . 


that he had obtained 43°5 grammes of oxygen in liquid state, and 
that it occupied just 46 cubic centimetres. As the gramme is the 
weight of one cubic centimetre of water, a more complete verifica- 
tion of M. Dumas’ prediction could hardly occur. 


M. G. PLANTE covers a surface of glass or crystal with a con- 
centrated solution of nitrate of potash, by simply pouring the 
liquid on the plate, placed horizontally on a table or in a shallow 
dish. In the liquid film and along the borders of the plate he 
lays a platinum wire communicating with the poles of a secondary 
battery of fifty to sixty cells, then holding in his hand the other 
electrode of platinum wire surrounded, except at the end, by an 
insulating sheath, he touches the glass covered by the thin film 
of saline solution, at the points which he wishes to engrave. A 
luminous notch is made wherever the electrode touches, and how- 
ever rapidly one writes or draws, the marks are found sharply 
engraved on the glass. In writing or drawing slowly the marks 
are engraved deeply ; if the wire, which serves as electrode, is 
sharpened to a point, the lines may be made extremely fine. 
Either electrode may be used as a graver, but a weaker current 
suffices for the negative electrode. Although these results have 
been obtained by using secondary batteries, it is evident that any 
other source of electricity of sufficient quantity and tension 
might be employed for continuous work, such as a Bunsen 
pile of a sufficient number of elements, or a Gramme machine, 
or even a magneto-electric machine with reciprocating currents. 

A NEW method of electro-plating has been discovered by 
Professor A. W. Wright, of Yale College, New Haven, Connec- 
ticut, which promises to be of great utility. Taking advantage 
of the fact that the various metals may be volatilised by the 
electrical current, he provides a hollow vessel, from which the 
air is partially exhausted ; within this vessel he arranges opposite 
to each other the two poles of an induction coil; the article to 
be electro-plated, a bit of glass for example, is suspended between 
the poles ; to the negative pole is ‘attached a small piece of the 
metal that is to be deposited on the glass. From three to six 
pint Grove cells are employed, yielding, by means of the induc- 
tion coil, an electrical spark from 2in. to 3in. in length. Under 
the influence of this spark a portion of the metal of the electrode 
is converted into gas, or volatilised, and condenses upon the cooler 
surface of the suspended glass, ferming a most brilliant and uni- 
form deposit. The thickness of the plating thus produced may 
be regulated at will, by simply continuing the action of the 
electricity for a longer or shorter period. That the metal is 
actually volatilised is proven by examination with the spectroscope 
during the progress of the operation, the characteristic lines of 
whatever metal is used for the electrode being fully revealed. 
This may be classed as the discovery of a new art, and is certainly 
very interesting and remarkable. In brief, it consists in plating 
the surfaces of substances with metals, by exposing such surfaces 


On discarding this magnifier and | 


with nets and 


| special guns for the purpose of enabling them to protect them- 
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| purposes, can be wi 


selves against the attack of torpedoes, andfit is a a oR to 
protect the torpedo boats with iron shields against the attack of 
the guns and of sharpshooters placed in the tops. As the hulls 
of the boats can be pierced by rifle balls, it is intended to try a 
plan of Lieut.-Col. Fosberry, who has suggested the expediency 
of lining the torpedo launches with india-rubber and gutta-percha, 
which, though penetrable, will close up after penetration and keep 
out the water. 

A company has, it is said, been™organised in Lockport, New 
York, to supply citizens with steam for heating purposes. Three 
miles of street mains have been laid, and at present upwards of 
forty large buildings are heated by the system of pipes, which 
derive their steam from one boiler, 5ft. e 16ft. in size. The 
pipes run through fifteen streets, and over jone million cubic feet 
of space is warmed by the steam, which is supplied at a pressure 
of 30 Ib. to the square inch. The steam, in addition to heating 
for cooking food, washing clothes, and 
extinguishing fires. In addition, the hot water from condensed 
steam is furnished to the houses through the,same pipes. The 
cost of all this is said to be much less than that of ordinary fuel. 

THE care bestowed in the selection of engine drivers for river 
steamboats, has been lately illustrated by the boiler explosion on 
a Thames boat, the Spitfire, while under the charge of one whv 
“*had worked several years at brickworks, and had driven a 
vertical engine.” The steersman and a boy were killed, but the 
so-called engine driver in the stokehole escaped. ‘There seems to 
be some evidence of an attempt to work the engine with but 
little or no water in the boiler, but really nothing was done to 


| find out whether this was the case, or whether the explosion was 


| due to other causes. 





The jury arrived at the very safe ver- 
dict that ‘‘the deceased lost their lives by the explosion,” and 
they added that the captain did not take due precaution in select- 
ing an engine driver. Surely it is high time that these matters 


| should be examined by competent persons, and that no man should 


be allowed to drive engines without satisfactory credentials. 

TuE following order has been issued by the Admiralty :—‘‘The 
Board of Trade having reported that a boiler which exploded a 
short time ago on board a steam launch was alleged to have been 
purchased at one of the sales in her Majesty’s dockyards, my 
Lords Commissioners of the Admiralty have decided that in 
future all old boilers are to be broken up in the dockyard by dock- 
yard workmen, or under contract if the state of the vote will allow. 
{ff the old boilers cannot be so broken up, and it is found requisite 
to sell them, they are to be reserved for the next periodical sale 
as heretofore, but the conditions of sale shall expressly stipulate 
that such old boilers are sold to be broken up for use as old iron 
only ; and, to prevent as far as possible any infringement of this 
condition, they are to be mutilated or partially destroyed before 
they are offered for sale, so as to preclude their being used 
again.” ! 

AN experiment was made in 1860, at the Pantheon in Paris, by 
Foucault, to demonstrate the revolution of the earth by means of 
a pendulum. A large metallic globe, which hung by a fine wire 
from the summit of the dome, demonstrated that the oscillatory 
movements of a heavy mass freely suspended in space remain 
independent of the rotation of the earth. This pendulum swung 
very slowly in consequence of the length of its wire, and at the 
end of each oscillation a point attached to it cut away by degrees 
a little wall of sand placed there for the purpose of showing the 
apparent alteration in the plane of oscillation. This experiment, 
by which—the revolution—the world can be ocularly demon- 
strated, is to be repeated in the Exhibition of 1878, with such new 
arrangements as to make it comprehensible to the crowd. The 
pendulum will be 300 kilogrammes in weight, and will hang from 
a wire 70 metres long, the object of the experiment being to 
instruct the public by a visible physical phenomenon. 

THe order for the new torpedo vessels for the Royal Navy has 
been distributed among various shipbuilders, principally upon 
the Thames. One, which is on the stocks at the works of Taken. 
Yarrow, at Poplar, has a length of 76ft. by 10ft. 10in. beam, and 
a depth of 6ft. Gin. One willbe built at Mr. D. J. Lewin’s new 
premises at Fulham, and will be about 90ft. over all in length. 
The former is built of steel on very tine lines, with a curved 
deck, and will be fitted with a pair of high-pressure compound 
engines of no less than 400-horse power indicated. Being divided 
into a number of water-tight compartments, it will be difficult to 
sink one of these boats, and the electrician, steersman, engineer, 
and stoker, who will be the only persons on board, will be all 
under cover, a small cowl on deck supplying fresh air both to 
them and the furnaces. The Russians are having a hundred 
torpedo boats built on the model of one which they purchased in 
England, but no part of the order has come to this country, as 
international complications might hinder its fulfilment. 

On Saturday morning last, the twin-screw steamer Folkestone 
was launched from the shipyard of Earle’s Shipbuilding and 
Engineering Company (Limited), Hull, for the South-Eastern 
Railway Company. She isa handsomely modelled fore-and-aft 
schooner-rigged steamer, 190ft. long between perpendiculars, 25ft. 
beam, and 12ft. depth of hold, her gross register tonnage being 
406 tons. She has been built under special survey to class 1C0A 
at Lloyd’s, and in accordance with Board of Trade regulations 
for passenger service. Her engines, which have also been made 
by Earle’s Company, are compound surface-condensing, of 110 
nominal horse-power collectively ; each engine has two cylinders 
20in. and 39in. diameter and 24in. stroke, fitted with all the most 
modern improvements. This ship will be a very useful addition 
to the South-Eastern Railway Company’s fleet of steamers during 
the ensuing summer to relieve the pressure of traffic caused by 
the Paris Exhibition, as she has, besides good passenger accom- 
modation, ample hold-space for baggage and light goods. The 


tothe hot vapours of whatever metal it is desired to plate with. | building of this ship was only commenced on November 15, 1877, 
Professor Wright has already made a number of valuable practical | and it is expected she will be completed within a month and at 


ence commence the service between Folkestone and Boulogne. 


applications of his discovery. 
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WOOD-WORKING MACHINERY, MIDLAND RAILWAY CARRIAGE WORKS, DERBY. 


SRS. THOMAS ROBINSON AND SON, ROCHDALE, ENGINEERS, 
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BORING MACHINE WITH FOUR DRILLS. 
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TURNING now to boring machines, a good example is 
that illustrated above by Figs. 1 and 2. This is provided 
with four spindles, for four augers of different sizes, and 
thus a frame timer with that number of different sized holes 
may be bored without the loss of time required either to 
change augers, or to pass the wood on to another machine 
running with an auger of a required size. The machine is 
especially useful for railway carriage and wagon work. The 
timber to be bored is laid upon a carriage running upon a bed 
capable of a considerable range of vertical adjustment, though 
this is, by omission, not shown in our illustration. The 
adjustment in the direction of movement of the carriage is 
under control by the hand-wheel and rack seen in each figure, 
and adjustment in a direction normal to this is secured by the 
lateral movement of the whole of that part of the machine 
which carries the spindles by means of the bed and a screw 
operated by the hand between the two central spindles. The 
bed of this machine is 30ft. in length, and holes may be bored 


to a depth of 15in. by it. Its design is characterised by the 
same solidity and neatness generally observable in all the 
machines in the shop. 

On the same page will be found illustrations of a double 
recessing machine, designed more especially for cutting lock 
mortices, though, of course, it is applicable for great varieties 
of grooving and recessing work. The machine is fitted with 
two similar vertical spindles for carrying the cutter, but the 
mode of operation is different at the two ends of the machine. 
At the left-hand of Fig. 1 the wood to be recessed is cramped 
down to the table, while the drill and its carriage are moved 
to and fro the length of the slot by the handle pivoted upon 
the curved arm of the machine, seenalso in the partial end view. 
At the other end of the machine the wood is cramped to a bed 
sliding upon the table directly beneath the fixed drill, the 
wood in this case being reciprocated instead of the drill. The 
latter is the more simple arrangement, but both are found 





very necessary in the course of carriage, building operations, 





| wheels. 
| against fences set at the necessary angle to secure the seg- 








it being in some cases inconvenient to move the wood to and 
fro. For cutting the slotted ornamentation in ventilators for 
carriages this machine is also of great service. The other 
machine which we illustrate this week by plan and elevation, 
is a circular saw bench, specially made for sawing blocks of 
wood into the voussoir shape required for Mansel’s railway 
The wood is laid upon a sliding bed, with two faces 


mental form required. This bed is moved to and fro by the 
screw, as shown, and the travel of the bed is adjusted and 
determined by the movable projections attached to the bed, 
which, by communicating motion to the system of levers 
illustrated, throw the strap on to one of the three pulleys for 
stopping, or for motion in one or other direction. The table has 
a fast return motion given it by means of a double ring of cogs 
on the crown wheel fixed to the screw. This machine is one 
of several specially adapted to the manufacture of Mansel’s 
wheels, and to which we shall refer in another impression. 
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ON THE SEPARATION OF PHOSPHORUS FROM 
PIG IRON.* 
By Mr. 3. Lowrntan Bev. 

THE weakening effect of phosphorus on the quality of iron or 
steel containing this substance has been odkesestadiagh for many 
years. In examining the conditions which favour or retard the 
separation of so unwelcome an ingredient from pig iron during 
its conversion into wrought iron or steel, | was led to include 
in my investigations the behaviour of other elements usually 
associated with the metal as it runs from the blast furnace. 
The opinions arrived at upon this more general question have 
been communicated to the Institute in two papers, under the title 
of “The Separation of Carbon, Silicon, Sulphur, and Phosphorus 
in the Refining, the Puddling Furnace, and the Bessemer Con- 
verter.” I propose, in the present contribution, to confine 
myself chiefly to the behaviour of carbon and phosphorus 
~ os fluid cast iron is exposed to the action of the fused oxide or 
oxides of this metal. At the same time, we cannot well disregard 
the change experienced by silicon during the process, owing to 
the neutralising influence of the resulting silicic acid upon the 
power of oxide of iron to remove phosphorus from the crude 
metal, and to which attention was especially directed at our last 
meeting. The elimination of this metalloid from pig iron is 
doubtless a subject of great interest and importance to British 
smelters, having regard to the fact that nearly five-sixths of the 
metal obtained from their native ores contains so much of 
this impurity as to unfit it for the manufacture of steel, that 
form of iron which bids fair to supersede the product of the 
puddling furnace. Notwithstanding these considerations, my 
own inclinations would have prompted me not again to have tres- 
passed on your time until I was able to announce the application 
on an extensive scale of the results of my labours. Other mem- 
bers of your Council must share with me the responsibility of this 
additional demand on your patience and forbearance. It may be 
remembe: at on a former occasion I referred incidentally 
to the circumstance that oxide of iron had been long recog- 
nised as playing a very important function in the processes 
of refining and of puddling. It was only natural, therefore, 
that with this knowledge the addition of the purer ores of 
iron in these two operations should have early engaged the 
attention of practical ironmakers. Speaking of my own experi- 
ence, I find, on reference to my old note-books, that so far back 
as the year 1842 experiments are recorded of the manufacture of 
large quantities of boiler plates at the Walker Works, from iron 
refined in the common running-out fire with Lancashire and Cum- 
berland hematites. Three or four years afterwards the so-called 
direct process e ed, as it does now, considerable attention, 
and I was induced to give that of the late Mr. Clay an extensive 
trial, in combination with the ordinary method of treating pig 
iron in the puddling furnace. Failing to realise the expectations 
which were anticipated, we continued a series of experiments 
to ascertain the effect of the mere addition of red hematite ore. 
Some twenty years ago, i.¢., in the earlier years of the Cleveland 
iron trade, an objection was raised by founders to the pig metal 
of the district, of a scum or slag which rose on the surface 
of the ladle when it was tapped from the cupola.’ A remedy 
for this evil was proposed by an ironfounder in the county 
of Durham, whose name I forget, consisting in the addition 
of hematite in the cupola in which the pig was melted, and 
this plan was pursued at the Clarence Works for some little 
time. There is no doubt that the mere fusion of cast metal with 
oxide of iron produces a marked change in the composition of 
the latter. About 30 per cent. of the carbon, and 60 per cent. 
or thereabouts of the silicon, are removed, but the phosphorus is 
only slightly affected by the treatment, while the iron, in some 
cases at all events, seems to- absorb sulphur from the coke 
employed in the operation. These opinions are derived from 
analyses communicated to me by my friend, Mr. Jeremiah Head, 
who at one time carried on, and possibly still carries on, this 
mode of treating the pig iron used in his plate millst. In refer- 

ence to new plans generally, I am poiiatiy only confirming the 

observations of every ironmaster who, like myself, has occupied 
himself extensively in experimental work in the forge. While 
trials are in progress, they are for the most part conducted under 
the immediate supervision of those engaged in their prosecution, 
and much, indeed in many cases all, oy recognised improvement 
in quality is due not to any novelty in the treatment, but to that 
increase of attention which generally accompanies the uninter- 
rupted presence of any one in authority at the door of the 
puddling furnace. Handed over to those less stringent condi- 
tions under which the general routine of such operations are 
necessarily conducted, and then frequently either all the hoped 
for superiority of quality vanishes, or that which has really been 
attained is not worth the additional cost it has entailed. 

I may be permitted to remind the meeting that, in the par- 
ticular case under consideration, I distinctly narrowed all claim 
of novelty to the influence of temperature in modifying the 
order of rapidity in which carbon and phosphorus leave pig 
— when exposed to the action of oxide of iron in a state of 

nsion. 





Manganese, was employed, and so long as it was deemed 
*Ssential that a rail, to ensure durability, should have about 
per cent. of carbon, any phosphorus exceeding 1 per cent. 


was regarded as dangerous, and therefore inadmissible. The 
substitution, however, of the Bessemer converter by the 


Siemens-Martin, or open-hearth furnace, and, perhaps, with the 
use of ferro-manganese, containing five times as much manganese 
as that generally found in spiegel iron, have permitted the 
— in steel of a larger percentage of phosphorus than was 
ormerly believed consistent with safety. In such cases, however, 
it is regarded as indispensable that the carbon must be reduced 
in amount as compared with those where the phosphorus does 
not exist beyond ‘1 per cent. As an example of such steel, Mr. 
Howson recently showed me specimens made from a mixture of 
hematite pig and Cleveland wrought iron, puddled in his own 
furnace, in which the phosphorus was above ‘3 and ‘4 per cent. 
They did not appear to want in strength or ductility, but I have 
not heosd that any quantity of such a material has been applied 
to actual use. Notwithstanding this change of opinion in respect 
to what may be regarded as partial vepladaianlll of carbon by 
phosphorus, it is, in my judgment, still open to doubt whether 
rails containing an excess of this substance do not involve an 
element of danger. As is well known in those where the 
phosphorus does not exceed what may be regarded as the 
point of safety, occasional rails give way without there being any 
apparent cause, chemically speaking, for the change. This defect 
may be due to molecular change, depending upon circumstances 
connected with heating the ingots for the mill, or on phenomena 
attending the rate of cooling. It is therefore quite intelligible 
that rails containing what may be regarded as an excess of 
phosphorus, may be more liable to be affected in the way supposed 
as the possible cause of the difference in quality, than those 
in which the phosphorus exists in more moderate quantities. 
A lot of rails was manufactured for the North-Eastern 
Railway, in an open-hearth furnace, containing from a little 
under ‘3 to a little under ‘4 per cent. of phosphorus.* No 
portion of these has been sufficiently long at work to enable us 
to compare their durability with rails of the ordinary Bessemer 
make. So far they promise well; at the same time, there 
have been one or two cases of failure, which, having regard 
to the total quantity laid down, exceeds the proportion 
commonly observed in steel rails of the usual composition as 
regards carbon and phosphorus. These considerations have 
led me to aim at reducing the quantity of the latter ingredient 
to something below the point which I believe has been, as a 
rule, hitherto attained, except when the iron has been fully 
puddled with a great excess of oxide of iron in a revolving furnace. 
In the former communications bearing on this matter, which I 
had the honour of submitting for the consideration of the Insti- 
tute, particulars were given of experiments in which, from 
limited quantities of iron, as much as 91 per cent. of the phos- 
phorus was removed, while the carbon was only affected to the 
extent of 11 per cent. It was not unreasonable, in such a pro- 
blem as that proposed for solution, that doubt should arise in the 
minds of some members as to the practicability of effecting on a 
useful scale that which had been accomplished on one which was 
to be regarded as purely experimental. Since our meeting in 
Newcastle, quantities of iron varying from 20 to 25 cwt. have 
been operated upon at once, and although I am unable to 
announce that the method [ proposed is being pursusd as a 
systematised process, that which has been done may partially, at 
all events, justify the desire of your Council that 1 should com- 
municate the progress I have made since last addressing you 
upon this subject. If that progress falls short of what some 
may expect, it should be recollected that the rate of advance 
made in travelling over such ground as that over which I 
have been moving is rarely very rapid, and often very laborious. 
Before entering upon any description of what has been done in 
carrying out the operatian itself, I would invite your atten- 
tion for a short time to a consideration of the conditions which 
may be regarded as materially affecting its acoomplishment. 
Dr. Williamson reminded us upon a former occasion of the fact 
that silica, or, to speak chemically, silicic acid, possesses the 
power when heated with artes of iron to separate the phos- 
phoricacid fromitsbase. Now, it appears more than probable that, 
to enable an oxide of iron to separate phosphorus from cast metal, 
the combined action of the affinity which phosphorus has for the 
oxygen of the cinder and the affinity of the newly generated 
phosphoric acid has for oxide of iron require to be exer- 
cised. If, however, under the circumstances which attend 
the process in question, silica were present in such quanti- 
ties as to present an obstacle to the formation of phosphate 
of iron, the oxidation and subsequent removal of the phos- 
phorus from the iron might be partially or entirely prevented. 
{have aiready explained that in this process of ridding iron of 
its phosphorus, the silicon which is found in almost all pig iron 
disappears more quickly than any other of the aeesiietel metal- 
loids. Under any circumstances, therefore, we have the silica 
due to the oxidation of this combined silicon to contend with, 
and, as a consequence, the cinder is always richer in silica after 
than it was before being used in the operationt. As might be 
expected, where the iron submitted to trial contained very little 





This was illustrated by quoting the results obtained in the 
puddling process, in which it may be assumed that when 40 per 
cent., or thereabouts, of the carbon was oxidised, not much 
more than 70 per cent. of the phosphorus had disappeared from 
the iron by a similar actiont. It need scarcely be mentioned 
that the character of the change in the quantities of carbon and 
phosphorus which is effected in the puddling. furnace, has been 
well known for very many years. If, therefore, a substance 
which may be regarded as partially puddled iron could be benefi- 
cially employed in the manufacture of steel, we have had such 
a material at our command long before this last-mentioned 
form of the metal occupied its present prominent position. 
As formerly poin out, however, the reduction in the per- 
centage of carbon is such, that at the temperature of the 
operation of puddling, the metal either assumes a pasty state, or 
it quickly solidifies on removing it from the furnace, so that it 
cannot be readily separated from the cinder which has become 
contaminated more or less with phosphorus derived from the 
original pig. Upon two occasions a quantity—several hundred- 
weights—was melted in a reverberatory furnace in contact with 
oxide of iron, and neither was the phosphorus obtained as low 
as ‘4 per cent. In one where this substance remained to the 
extent of 424 per cent., the carbon was so reduced in amount 
that a considerable quantity of the iron was not fluid enough to 
run out of the furnace, although the tapping was performed 
immediately after the last of the iron was melted§. The 
chief object of recent attempts to separate phosphorus from 


| silicon, there was but a trifling increase of silica in the cinder 
after it had served in the office of purification. Such examples 
are to be found in the subjoined table of analyses, distinguished 
by the letter K and L. When dealing upon former occasions 
with the separation of phosphorus, I pointed out that in the pro- 
cesses of puddling, refining, and in the Bessemer converter, the 
oxidation and removal of this metalloid appeared to be in the 
inverse ratio of intensity of temperature. In the first-mentioned 
operation a very large quantity thus leaves the metal and is 
taken up by the slag, while in the last-mentioned all the phos- 
phorus remains in the steel. It happens, also, that the quantity 
of silica in the slag is least where the removal of phosphorus 
is most complete, and largest where the quantity of this ele- 
ment remains unaffected. Even in the example I instanced, 
in which 25 per cent. of the pig iron was oxidised, the 
accompanying cinder contained 45 per cent. of silica. Under 
such circumstances, therefore, it is undoubtedly open to ques- 








* Analyses of phosphoric steel rails now in use on the North-Eastern 





pig iron containing it has been to fit the metal for steel-mak- | 
So long as the Bessemer process was the only one in | 


ing. 
use, and spiegel iron, containing only 10 to 12 per cent. of 
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+ Analyses of pig iron after fusion with hematite at the works of | 
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2°51 2°44 
Silicon ., > “644 449 
Sulphur .. a "243 “398 
Phosphorus . 1°134 1°460 
Manganese ; 302 “441 
Bon a oe 95-205 94°146 
100°038 99°354 
Loss of Loss of 
tCarbon. Phosphorus, carbon, osphorus. 
. Per cent Per cent. 
1°700.. 519 46°54 45°26 
2°000.. *320 37°50 76°97 


§ These two experiments gave iron containin; 
Carbon, 3°031 per cent. .. .. Phos 
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tion whether the separation of the phosphorus was favoured 
by moderating the heat or impeded the presence of silica, 
I have endeavoured since then to make these alternatives 
the subject of direct experiment, and although it would be 
imprudent to speak very confidently in the present state of 
my information, I am inclined to the belief that intensity of 
temperature alone does materially modify the conduct of the 
phosphorus, but the experiments must be allowed to answer for 
themselves. ‘The specimen of pig iron operated upon contained 
1710 per cent. of phosphorus, and 1500 grains of It were main- 
tained in a state of fusion for twenty minutes, with a similar 
weight of oxide of iron containing 16°49 per cent. of silica. In 
two trials where the temperature was just sufficient to keep the 
contents of the crucible liquid, the Fans aa was reduced to 
1°446 and 1°248 per cent. respectively. In the third experiment 
the heat applied was as intense as could be obtained in a powerful 
gas furnace urged by blast, and here phosphorus was found to 
the extent of 1°739 per cent., indicating therefore no diminution 
of quantity in this substance. T'wo experiments were then tried 
with a ton of iron where the silicon in neither case exceeded 
*4 per cent. In the first the cinder embloyed contained 17°120 
ner cent. of silica, and in the second, 16°490 per cent. The 
‘ormer was moderately heated, and to the latter as intense a 
temperature was applied as could be obtained in the Godfrey and 
Howson’s furnace. ‘The result showed a loss of 70 per cent. of 
»hosphorus in the first, and only 12 per cent. in the second trial, 
ly researches have not been pursued to such an extent as to 
enable me to say what the point is where the presence of 
silica on the fused oxides or neler materially weakens the power 
of the latter to absorb the phosphorus from the pig iron. The 
two following charges are purposely selected because the cinder 
or fused oxide employed was rich ‘in silica. In one the silica 
existed to the extent of 30°04 per cent., and in the other of 
28°32 per cent. Although in the first-mentioned only 44°61 per 
cent., and in the second 82°77 of the phosphorus was removed 
from the pig iron, the results prove that the given proportions of 
silicic acid had not deprived the fused oxide of its power to 
absorb phosphorus from the metal exposed to its action.” While 
considering the conditions which certainly are calculated to 
weaken the power of oxide of iron to remove phosphorus from 
the crude metal, it may be well to apply a few moments’ attention 
to the effect this last-named substance, when present in the 
cinder as phosphoric acid, must necessarily have in preventing 
the object we are seeking to accomplish. It is needless to 
say that as the combining equivalents of phosphoric acid and 
protoxide of iron are approached, the ability of the base 
to take up the acid must gradually diminish. Long, however, 
before an extent of saturation implied by this is reached, 
the active energy of the oxide would be so impaired as to 
render it practically of no value for the purpose intended. 
As a matter of actual experience, however, I may mention one 
instance in which eniade acid was found in the resulting 
cinder, amounting to 6°067 per cent., and that a portion of the 
purified iron obtained contained only ‘105 per cent. of phosphorus. 
The pig iron employed was rich in this ingredient, giving as much 
as 171 per cent. 

Admitting that 6 per cent. of phosphoric acid is the extreme 
practical limit to which the cinder employed can be advantage- 
ously impregnated with phosphoric acid, it would mean that 
for each ton of iron submitted to the purifying process something 
like 10 cwt. of oxide would be required. Inasmuch, however, as 
analysis of refining and puddling cinders exist in which phosphoric 
acid greatly exceeds the proportion just given, there is no reason 
for supposing that 6 per cent. has to be regarded as the limit of 
saturation. It is doubtless very interesting, not to say very 
important, to ascertain as perfectly as possible the exact nature 
of the laws which regulate the reactions we are considering. 
For this reason I have been anxious to learn in what degree 
intensity of temperature so strengthened the affinity between 
phosphorus and iron, or so weakened that between phosphoric 
acid and oxide of iron, as to render the last-named compound 
inert in dissociating the metal and the metalloid in pig iron. 
have described the general impressions which experiments and 
observations have produced upon my mind. It must be remem- 
bered, however, that the process I am endeavouring to explain is 
not dependent for its ultimate success upon the increased power 
which oxide of iron at lower temperatures may have for 
removing phosphorus, but upon the greately decreased powerpos- 
se by such oxide of iron to effect the carbon in the melted pig. 
It is this comparative immunity from oxidation at low tempera- 
tures which leaves the carbon in the iron comparatively 
unaffected, while the phosphorus is rapidly converted into phos- 
phoric acid and absorbed by the cinder. The easiest way to 
grasp the essential difference between this effect of reduced 
temperature is to compare its results with those commonly 
obtained in puddling iron. In the latter process, as it is usually 
carried into effect, 80 per cent. of the phosphorus may be 
ri ed as the average extent of removal from pig iron resem- 
bling that of Cleveland, while something like 97 per cent. of the 
carbon is dissipated. By the modification of the treatment 
involved by the application of lower temperature the following 
results, when using about a ton of iron at each operation, have 
been obtained :— 

Loss of carbon. 


Loss of phosphorug, 
; 8°1 per cent. 


Example 1 .. $0°0 per cent. 
2 


” 7 se < on 10% ” 
e Bee  « S14 ° 1lt 
os - 89°3 in ce ao Se aa 


To present this in another form, it may be stated that in ten 
charges, consisting of from 15 to 20 ewt. of iron in which the 
duration of the exposure ran from 10 to 17 minutes, the average 
being 134 minutes, the mean proportion of carbon remaining in 
the purified iron was 3°225 per cent., equal to a loss of something 
like 11 per cent. The following may be quoted as two instances 
of a still slower rate of oxidation of carbon: 


Time of exposure. Carbon in pig. Carbon in purified iron, Loss. 
x - «. 3°426 .. 8300 wre 
20 3614 3°420 536 


The manner in which increasing doses of phosphorus impair 
the quality of malleable iron and steel, is now so generally under- 
stood, that it is necessary for the object I have in view at the 
present moment to state to what extent I have succeeded in 
reducing the quantity of this too frequent ingredient in our 
pig iron. his is given in the following table, showing the 
phosphorus remaining in the iron ; 

Pig Iron. 
Example 1 Not estimated. 
9 


Purified Iron. 
*150 per cent. « 





a 239° =, 
t 271 per cent. 219 * _ 1 
De isi, “285, papreenas #9” 
« 5 Not estimated 204, 
” 7 ” “228 oy 
8 1-710 258 


The concurrent elimination of silicon is by no means unimpor- 
tant, particularly if it is intended that the purified iron should 
undergo the process of puddling. I therefore extract from the 
analyses which have been made a few examples to exhibit the 
change in this respect which has been effected on pig iron when 


* In order to judge of the applicability of the different oxides employed 
as a purifying agent, the following analyses are given :— 





Railway : 

Carbon. Silicon Sulphur. Phosphorus, Manganese. 
166 «ae 00 COR nw, os wetness 
"165 “016 78 ny ce “346 
148 “O15 “048 “875 “336 
"120 “012 048 “285 385 

t Analyses of cinder used in the purification of pig iron :— 

BEFORE USE. 

Fe, 0, Fe O Ale 0, &¢c. SiO» P.O; 
A 874 58°59 38.. 9°82 - 2148 4. 1°37 
B 43°6: 3175 4s! OS 4 eo 99 
© 30°13 43°23... 1°88 22°23 2°53 
D 20°14 44°07 .. 12°36 20°74 1°69 

| E 23°504 45°035 .. 9°831 20°062 1510 
F 22°57 .. .. 50°85 .. 4459 19°560 3°889 
G sl4 5666 .. 912 25°22 “86 
H 41-213 35°465 .. 4616 17°128 1°586 
I 19°864 64°198 .. 4°674 9°780 1454 
K 49°014 24°844 .. «= 5839 16°490 3°813 
L 41°213 35°465 .. 4°616 17°120 1°586 

AFTER USE. 

Fez O; FeO Alg 0, &ce. SiOg P, O; 
A 3°23 ; 54°12 910 .. 28°32 ., 5°23 
B 17°82 .. 5013 9°05 23°58 - 842 
C 6°24 . 55°94 3°97 25°10 4°75 
D 844 .. 45°39 10°68 25°56 3°93 
E 5°999 -. 55901 9°150 25°620 .. 4°030 
F 5°417 «- 60°251 4153 25°880 4°299 
G 2°52 oe 07°74 9°83 27°41 2°50 
H 3°599 ‘ 64°314 7°460 18°460 5°954 
I 7596 60°715 8°222 17°400 6°087 
K 8257 62°3390 6°341 17°480 5°602 
L Sop 64314... «7673 18°460 5954 


100 Silica 
is accom- 

Peroxide Protoxide Alumina Silica Phos- panied 

Iron. Iron. &e. phoric with 

Acid Iron. 

Millcinder .. 9°03 58°64 2°25 83°85 1°23 70 
Calcined Clev. : 
ironstone -. 16°40 40°53 22°44 18°74 1°89 43°5 

Puddler'’s tap- 

cinder .. .. 5°83 60°67 6°96 19°75 679 38°0 
Purple ore .. 16 _- 6°08 SA 21 a6 
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exposed to the action of oxide of iron, in the manner described in 
this paper. 
Content of silicon in pig iron, 
Example | — 
» 


In puritied iron. 
ca’ oo Se 





“116 
“107 
*122 


“116 


HG 
” 5 
11°98, or nearly 97 per cent. 

on the original quantity. 


Average .. 2°058 


A few words now as to the appearance and A at of the 
product of the operation | have designated as one of purification. 
Nhe crude iron employed was usually. No. 3, and sometimes 
No. 4, having Bone a perfectly grey fracture. ‘The puritied 
metal when sufticiently exposed to the oxide of iron is perfectly 
white and crystalline, in which the carbon is almost always in 
what is termed the combined state, i.¢., it does not exist as 
graphitic carbon, as is the case more or less in all white pig iron, 
Usually the slabs of metal, particularly near the upper surface, 
are cellular. The object sought to be attained by the retention 
of carbon is, as has formerly been explained, to enable the puri- 
fied iron to be kept fluid at moderate temperatures for a suffi- 
ciently long period of time, so as to afford an opportunity of 
freeing it from silicon, and particularly from phosphorus. In 
addition, however, to this desideratum we have at the termina- 
tion of the operation a material which, speaking in general 
terms, appears almost as easily melted as the original pig iron. 

Ido not know whether I can better illustrate this than by 
describing the circumstances attending one of the many experi- 
ments which have been tried. A quantity of the white and 
crystalline purified iron, containing 3°469 per cent. of carbon, 
and which had been imperfectly freed from its phosphorus, was 
melted with coke in a foundry cupola. On | orm tapped, it 
flowed like as much pig iron, and after nineteen minutes’ expo- 
sure in the purifier still held 3°343 per cent. of carbon, retaining 
its fluidity after this lapse of time. In the product only 6 per 
cent. of the original phosphorus was found. | must now briefly 
invite your attention to the behaviour of the purified metal when 
treated. in the puddling furnace. A sample containing—carbon, 
$°456 per cent.; silicon, 030 per cent.; phosphorus, ‘216 per cent. 
was puddled at the Carr House Ironworks, West Hartlepool. 
The rough bars gave: Silicon, ‘121 per cent.; sulphur, ‘005 per 
cent.; phosphorus, ‘059 per cent. A second lot was similarly 
treated at Messrs. Holdsworth’s forge at Stockton. It consisted 
of two samples of purified iron, one of which contained ; Carbon, 
3°169 per cent.; silicon, 031 per cent.; sulphur, ‘005 per cent.; 
phosphorus, ‘150 per cent.; the other, carbon, 3°435 per cent.; 
silicon, 031 per cent.; phosphorus, ‘216 per cent. Specimens of 
the finished bars from both these establishments are before you. 
Their appearance and conduct when hot and cold is indicative of 
good quality.” 

It is deserving of remark that after the iron was melted in 
the puddling furnace, which occupied on an average 35 minutes, 
it was worked and all delivered to the hammer in 23 minutes. 
It seems only reasonable to imagine that metal containing 
so small a quantity of silicon as that just spoken of would be 
less severe on the “‘fettling ’ than pig iron, in which 1} to 2 per 
cent. of this element occurs. This probably will be accompanied 
by greater durability in the lining of the furnace, the absence of 
which constituted at first one of the chief obstacles to the success 
of mechanical puddling. Having regard, also, to the short 
time required for working the iron, a greatly increased 
produce from each furnace may be looked for. A few 
words now as regards the adaptability of the _ purified 
iron for steel, and here, doubtless, I am bound to admit that if 
‘1 per cent. has to be considered as the limit to which phos- 
yhorus can be tolerated in steel, I have still to look to the 
uture for the realisation of my hopes. My own experience, 
however, has demonstrated that in more moderate quantities 
than those recently operated on the phosphorus has been reduced 
upon three occasions to ‘089, ‘099, and ‘085 respectively, the 
carbon remaining at 2°251, 3°265, and 3°209 respectively. 
Under such circumstances, we are, it may be assumed, justi- 
fied in asserting that oxide of iron, when applied in the 
manner explained, does actually possess the faculty of almost 
entirely ridding our iron of an element which often unfits and 
always impairs its suitability for purposes in which strength and 
tenacity are required. If, therefore, on some occasions the reduc- 
tion in the quantity of phosphorus has fallen short of that which 
I calculate on effecting with regularity, it ought, in my opinion, 
to be attributed to a departure from those conditions which are 
essential for success. ‘This deviation from the rule laid down 
waa unintentional no doubt, but it did not exceed that which 
probably may be looked for upon similar occasions, So far as 
| am able to judge, uniformity of results is a question of 
mechanical arrangement rather than one of chemical difficulty. 
I may, however, be permitted to point out that particulars are 
given in this paper of something like 8 tons, containing on an 
average above 1} per cent. of phosphorus, which has had this ele- 
ment of its composition reduced to *229 per cent. Were nothing 
better achieved than this, we have a material capable of producing 
rails, so far as phosphorus is concerned, far superior to the four 
North-Eastern rails previously mentioned as containing on an 
average ‘346 per cent. Or on the other hand, we have 
metal which could be advantageously employed in the 
steel furnaces with an admixture of other iron. Not 
having at my command the means of melting steel, I 
am indebted to General Younghusband, of the yal Gun 
Factory, at Woolwich, not only for the specimens of steel lying 
before you, but for permission to communicate the results 
obtained at that establishment under the superintendence of 
Mr. Price, the manager of the forges and mills. In principle, the 
operation of purifying was conducted at the Royal Factory as I 
have described it, the phosphorus being reduced in three charges 
to ‘191, °183, and ‘210 per cent. respectively, one specimen 
analysed at the Arsenal Laboratory gave aston, 2991 per 
cent.; silicon, 012 per cent.; sulphur, ‘005 per cent.; phosphorus, 
108 per cent. The iron employed was from the Clarence Works, 
and the loss of weight using cold pig iron corresponds with some 
of my own figures, viz., about 24 per cent. 

To convert the purified iron into steel, one of Price’s retort 
furnaces + was employed, and being only of moderate dimensions, 
the charges being limited to 33 cwt. Of this quantity about 
5 per cent. consisted of hematite iron, added to promote fusion. 
Before charging the iron, 7 cwt. of hematite ore was introduced 
for the purpose of oxidising the carbon still remaining in the 
purified iron. In about 14 hours the whole was melted, and at 
the end of five hours 1} per cent. of ferro-manganese was added, 
and the resulting steel was then run into ingot moulds. The 
loss in the converting furnace amounts to about 9 or 10 per cent. 
on the iron employed. The following analyses of steel so produced 
at Woolwich will exhibit the amount of success which has 
attended Mr. Price’s experiments :— 


Carbon, Silicon. Sulphur. Phospl " 
Mixture of iron used in the ° sr 


steel furnace. 
88 purified Clarence with 12 ) 
y 


of hematite p 296 ‘020 030 “201 
Di itto “260 not ascertained ‘023 145 
Ditt ditto 218 Po 023 "149 
Clarence pig purified alone “244 “019 “026 “154 





* There would appear no reason why malleable iron made from such 
metal as that described should be otherwise than good, inasmuch as 
Bowling refined metal was shown on a previous occasion to contain in 
one sample carbon, 3°410 per cent.; silicon, ‘123 per cent.; sulphur, 
“0233 per cent.; phosphorus, ‘344 per cent.; and a second lot contained 
even more phosphorus than that just stated. 


t This furnace was described in the Journal of this Institute. 





The slag from the steel furnace had the following composi- 
tion :— 


Protoxide of iron 45°37 equal to 35°29 of iron 
: 49°30 


Silica Wee are = 
Sulphide of iron .. .. .. .. « “41 
BE Re ve. oh gei,, 00, oe,, sot ae 


Phosphoric acid Mite St “41 100°34 


Now, notwithstanding the presence of what, according to 
former views, may be viewed as an undue amount of phosphorus, 
the steel, possibly owing to the smaller percentage of carbon it 
contains, is perfectly malleable and sound. On the table is a 
disc railway wheel, made from the slice of an ingot flattened 
under the hammer ; being turned and polished, its freedom from 
blemish is easily recognised. The ingots are readily drawn out 
by hammering. At Woolwich, a 74in shaft, 114ft. long, free 
from crack or flaw, was thus made ; but being too heavy to bring 
here, asmaller one is exhibited, having a diameter of 34in., with a 
screw wheel Yin. in diameter, turned out of the solid steel. ‘This 
shaft proving too short for the purpose intended, had a piece 
of soft iron forged on the end, and so perfect is the weld that 
the point of junction in the polished metal is scarcely perceptible. 
The other specimens lying on the table will pone those inter- 
ested in the subject to judge for themselves of the general nature 
of the steel so made, by its fracture, power of bending when 
cold, and by the other characteristics developed by treatment 
when heated. In drawing attention to these objects I must ask 
to be permitted in your name, as well as my own, to thank my 
friends General Younghusband and Mr, Price for the very kind 
interest they have taken in this subject, any for the readiness 
with which they have consented to exhibit these specimens of 
their work. 

I must now conclude my remarks by mentioning the results 
of the trials made at Woolwich to ascertain the tensile strength 
of the steel they have made, of which something like 50 tons have 
been turned out :— 


Strain on original area, Elongation. 


Untempered Broke at 36°6 tons, 21 per cent. 
Ditto af ereye 35°5 so ‘i 
Ditto Cee & 87°8 a2 Soo 
Ditto ae ae 378 ee Se 

Temperedinoil.. .. .. 416 ~ 2 so 
Ditto ditto.. .. .. 39°6 <a, ae BN 
Ditto water... .. .. 41°6 i 1S am 
Ditto ditto... .. .. 46°6 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ad the opinions of our 
correspondents. 





THE EFFICIENCY OF LOCOMOTIVE BOILERS, 

Srr,—I ask your leave to make a few observations on an 
article which I have just seen in your paper of 1st March, 
referring to my paper on the “‘ Evaporative fee of Locomotive 
Engines.” 

In summing up my conclusions, you make me to assert that 
“economy of fuel does not depend on the rate of firing, while a 
large increase in heating surface hardly affects the economy of 
fuel.” The first part of this assertion is right, the second is 
wrong; but this second part is no conclusion of mine, and is 
directly contrary to what I did arrive at, viz., that the really 
important ratio is the ratio between the coal burnt per hour, 
i.e., the rate of firing, and the heating surface. 

Proceeding onwards, you say that all my statements are based 
on the performance of engines nearly or quite out of date. 
This is not so. My statements, or rather ny conclusions, are 
not based upon the LF ene gee any engine at all; were they 
so, my formula would only be one more empirical formula added 
to its predecessors. But my investigation is free from empiricism, 
and is based on general physical laws, and to these mathematical 
eggs is applied, the result being the formula given in my 
paper. my only reason for bringing forward the experimental 
results in the paper was to show to what extent the formula did 
correspond with experience. I had no more recent results at 
hand, or I should have used them; but your article enables me 
to do so, as roe give in it two experiments made by Mr. Stroudley 
in 1875 on the Brighton line. 

You do not give the time of running, but taking it from the 
time-tables, I believe I am correct in taking the times at 2 hours 
13 min. for the first experiment, and 1 hour 10 min. for the 
second, If this be so, the evaporation of water per hour would 
be, as taken from your table, for the first experiment, 85°15 cubic 
feet ; for the second experiment, 142°30 cubic feet. Now, taking 
the data supplied in the tables and applying them to my formula, 
I find the evaporation per hour given by the formula—for the first 
experiment, 86°07 cubic feet; for the second experiment, 137°54 
cubic feet, both results closely approximating to the actual 
evaporation. I do state, and I repeat it, that, so long as we pro- 
vide sufficient heating surface, it matters nothing what that 
surface is. I ze this forward, not as an opinion, but as a fact. 
It is not that I say it. Itis the language of the formula, and the 
formula, if correctly deduced, is the language of physical law 
expressed in concise terms. It is quite true that if a boiler were 
made with some thousands of tubes, each only a few inches long, 
they would act just as well as the ordinary tubes, provided the 
actual surface were the same, 

To proceed, I never said that ‘of two fire-boxes, one twice as 
large as the other, with the same tube surface and grate, one box 
would be as good as the other.” What I did say was that, given 
a certain consumption of fuel per hour—no matter what the area 
of fire grate—and given a total heating surface, i.¢., tox surface 
plus tube surface, the economy of fuel would be the same what- 
ever the ratio of box surface to tube surface, or whatever the area 
of grate. I cannot take up your space with a ent. My 
paper does not argue the question. It professes to a an investi- 
gation based upon physical laws, and the formule are open to 
criticism, If they are incorrect my statements are incorrect also, 
but if not, it must be shown where and how I have drawn conclu- 
sions not warranted by the formule. I quite admit that if my 
formule disagree seriously with practical results, there must be 
some error ; but the fact is that not only in the nineteen engines 
mentioned in my pe r, but also in the two recent experiments 
given in your article by Mr. Stroudley, the concordance between 
the formule and the results justifies me in putting forth the for- 
mule as practically correct. It is quite true that locomotive 
superintendents do follow certain rules which give good results ; 
but it does not, therefore, follow that a scientific investigation of 
the subject is useless, nor, I submit, that my paper professing to 
be such, is not, therefore, ‘‘ acontribution to the literature of the 
locomotive engine,!possessing much value.” 

J. A. Loncripce. 

3, Westminster-chambers, March 21st. 





TESTING STEAM ENGINES, 

Str,—Mr. James Brownlee in your impression of February 
15th, and Mr. T. Baldwin in your last, both assume that I have 
made the mistake in calculating the values of “‘ heat rejected ” 
given in a letter you published on September 14th last, of 
—— the water due to the condensed steam with the injection 
water. 

_Now, the value instanced by Mr. Brownlee of 29,310 units, 
given by me as the heat rejected per indicated horse-power 
per hour in the third trial, is simply Mr. Fletcher’s value of heat 
rejected multiplied by 60. If Mr. Fletcher's figures are incorrect, 
mine also are. Mr. Fletcher, however, in his report, so far as I 
can see, does not state whether his boiler supply was taken before 
or after the measurement of water flowing Sen the hot well, or 
whether his values of heat wasted do or do not include that 
returned to the boiler with the feed-water. Mr. Brownlee’s cal- 


culations would appear to show that they do. If they do, they 





are no doubt excessive. But it is quite possible for the ‘heat 
rejected” plus that equivalent to the indicated power, to be greater 
than the heat expended, as the heat due to the internal engine 
friction, and which reappears in the injection water, may easily 
exceed the heat lost by radiation. 

Mr. Brownlee also takes the initial temperature of the feed- 
water at 104°67 deg. Fah. in calculating the heat expended, 
whereas Mr. Fletcher in his report gives the mean temperature of 
the feed-water in the third trial as 80°6 deg. Fah. Mr. Brownlee, 
also, in paragraph 50, remarks on other grounds, “ It seems pro- 
bable that the water supplied to the boiler has been understated 
in the third experiment.” ‘The allowance for the expansion of 
water pointed out by Mr. Baldwin is a very necessary one in 
experiments of this kind. So also the increase of specific heat of 
water with the temperature should be taken into account. 

8, Union-court, E.C., March 20th. W. H. Norrucorr. 





BREAKAGE OF CRANK AXLES. 

Sir,—It may interest your readers to know a little of our 
experience in hint ecient iron axles. Formerly breakages of 
axles in use were very nuaierous, but it was easy to perceive the 
ordinary processes of bending by hand and steam hammers was 
wrong in principle. We therefore designed hydraulic machinery 
to perform the operation ; the result was from this cause alone a 
rekation of from 60 to 70 per cent. in the number of broken 
cranks we were apprised of. 

In reference to the manner these breakages used to occur, it 
was very frequently in the form of a ball-and-socket joint. I have 
myself observed about twenty such within the last eight years, 
and in every instance they were crystaline iron. About two 

ears ago we entirely abandoned the use of this kind of iron, 

e now use specially made fibrous iron in lieu, and the result is 
almost marvellous; we scarcely ever hear of a defective crank 
when made by this process. 

In view of the advantages thus obtained in round bent ones, 
we have turned our attention to square or fiat webs, which, after 
all, is the best form of a crank. We have gone step by step until 
we have reached full-sized locomotive cranks. These we have 
successfully bent into the ordinary form of slotted cranks. 

Judging from the number of breakages generally, we take it 
that the wider the crank throw bearing the greater is the liability 
to spring, and consequently break ; this has come out very pro- 
minently in cranks for Slowing machines, and I believe it also 
applies to proportionately wide throw bearings in portable 
engines, &c. 

n reference to the fractures commented on in your recent 
pages, the neck of the throw receives sudden checks from 
obstructing influences ; being smaller in sectional area very fre- 

uently, also having no grain, or if any, in a wrong direction, 
the form of the crank arm being designed to give it great 
ridgidity, naturally concentrates the vibrations to a certain spot ; 
whereas if the neck is in good proportion to the section of crank 
arm and the fibre through the neck, turning down each arm, it 
will so disperse the vibrations as to render them harmless. 

We have supplied certain firms who use hundreds of bent 
cranks each twelve months, and who have not reported breakages 
for the last two or three years. This also is our experience in 
scores of other cases, and we can see no reason why the same 
cure should not apply to the locomotive form of crank. G. B, 

Patent Crank Works, Lincoln, 

March 20th. 





STOP VALVES. 

Srr,—In reply to letter from Mr. C. L. Hett, in your last 
week’s issue, es never seen any application of the principle 
embodied in my stop valve; and, from among the many engineers 
with whom I have conversed, unanimously regretting the trouble 
arising from stop valves, I have never had even a hint that such 
a thing had been adopted before. 

Without discussing the wise saw about “‘ nothing new,” it is 
matter for regret that, considering the felt importance of the 
want now supplied, the plan of 1862 should not have been made 
known, as room is left for doubt whether perfect satisfaction had 
been given by the valves alluded to by Mr. Hett, upon the work- 
ing of which no remark is made in his letter. 

27, Quality-street, Leith, Dantet A. CoRMACK. 

March 25th. 


Srr,—We have just seen in your last week’s issue an illustra- 
tion and description of an improved stop valve, claimed to be 
invented by Mr. D. A. Cormack. We beg to inform you we 
have made valves on the same principle since 1873, but with an 
addition which we consider an improvement, namely, that the 
small valve is loose on the spindle to adapt itself to its seating, 
in case of any tendency of the spindle or valve to become untrue. 
The small valve is lifted by the collar on the end of the spindle, 
and when at its maximum height any further lift of the spindle 
raises the large valve. 

We enclose the working tracing of the first 10in. valve, which 
we designed to admit the steam slowly to the cylinders of our 
winding engines. DzatTu anp Eniwoon, « 

Leicester, March 21st. 

BOROUGH ENGINEERING, 

Srr,— Reading the article on the above subject in your current 
number, I feel little doubt but that a large number of engineers 
will, like myself, be prompted to favour you with communica- 
tions on the subject, and that many of them will act upon that 
erp I will not therefore take up your space with one 

alf of what I feel might be added to your own powerful article. 
I will confine myself to endorsing all you say, and to adding that 
I could name two places where drapers’ assistants—who 
never been anything else but drapers’ assistants—have been 
appointed, green from the counter, to the surveyorships to local 
s of health ; whilst, in a third instance, a plasterer was the 
favoured individual; and, in a fourth, a carpenter. Nor was it 
that better men did not come forward, for, amongst the candi- 
dates—especially in the last-named case—were several regular 
surveyors, some even brought up to the very work in the best offices, 
and altogether very eligible men. The result is, of course, an 
absurd waste of public money, and the minimum amount, of 
efficiency for it. 

One other point I would allude to is, that to a considerable 
extent Siinginces are themselves to blame for the sags, So 
which they are treated by their respective corporations. For 
various reasons, which I need not dilate upon here—and some- 
times without any reason—borough engineers fail to take up that 
strong ition which, as trained professional advisers, they 
should do with their committees. Few litigants would dream of 
interfering with and dictating to their legal advisers as these 
committees of petty tradespeople often do to their engineers. As 
you say, these members of corporations are principally very com- 
mon and small tradesmen; but as such, and because they are 
such, they would not, as a matter of fact, presume to interfere 
to the extent they do with a really good engineer, did he take up 
a firm, honest, and manly position. Asa rule, they would only 
respect him the more; but, should it prove otherwise, there cer- 
tainly comes a time when any engineer with a spark of self-respect 
or esprit de corps should place his resignation, at any cost, in the 
hands of his employers. HonestE AUDAX. 

March 














Sourn Kensineron Musevum.— Visitors during the week 
ending March 23rd, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 am. to 10 p.m., Museum, 11,413; mercantile 
marine, building materials, and other collections, 1930. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 5 p.m., Museum, 2655; mercantile marine, building materials, 
and other collections, 121. Total, 16,191. Average of corre- 
Brey week in former eae 15,600. Total from the opening 
of the Museum, 17,055,913. 
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FOREIGN AGENTS FOR THE SALE OF THE 
' ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, GerRoLp and Co,, Booksellers. 

LEIPSIC.—A. TwierMeyvER, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 
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TO SORRESPONDENTS. 











*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications whieh do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications, 

J. H. 8.—Theve is no book of the kind in existence. 

R. W.—No book on hydraulic propulsion by jets or turbines has been 
published to our knowledge. 

EF. B. (Cleve, Prussia).—Hornhostel’s process for production of oxygen is the 
subject of a German patent, No. 75, of July, W877. 

J. H. J.—Apply at any of her Majesty's Dockyards. You have very little 
chance of obtaining the appointment you wish Jor. 

J. S.—If you believe that your invention, which we understand is protected 
by patent, has been infringed, take your legal remedy. Criticism of the 
action of any journal in such a connection would be quite out of place. 

J.C. M. (Dowlais).—Mr. H. 8. Drinker's new work on “* Tunnelling, Explo- 
sive Compounds, and Rock Drills,” is about to be published in this country, 
by subscription, by Messrs. Tribner and Co, 

ForemMan.—{1) There is a little book on the “ Construction of Cranes,” 
published in Weale’s Series, which will just suit you. (2) Box's ‘* Treatise 
on Heat” should answer your purpose. (3) We regard the indications of 
water meters generally with much doubt, 

W. T.—Any point in a railway wheel which is right above the arle moves twice 
as faat as the train, but in any complele revolution a point in the wheel will 
move over precisely the same distance as the train, No definite meaning can 
be attached to such a question as yours. 

G. W. (Manchester).—// you look at the paragraph printed every week above 
the Abstracts of Patent Specifications, you will see where to obtain specifica- 
tions at the prices attached to the “ Abstracts.” Any patent ** not pro- 
ceeded with” becomes void, and the invention public property. 

G. M.— There is not any book, so far as we know, which will perfectly answer 
your purpose, It is possible that Messrs. Lockwood, Stationer’s-hall-court, 
or Messra. Spon, of Charing Cross, can suggest some work which will supply 
the information you require. Riddell’s “* Mechanics’ Geometry,” published 
by Rivers, of Paternoster-row, contains much useful information, but it is 
more suitable for carpenters than for workers in zine and copper. 

Farrpay. -We cannot see how we can aid you, or, indeed, that you have 
anything to complain of. When persons send in competitive designs they 
must be prepared bo accept the consequences. It is a thing of no 
importance to you now that the affair is over who were the judges, nor does 
it matter to you who haa won You may feel curious on the subject, but you 
have really no just evuse for complaint because the gentlemen to whom you 
have applied have refused to enlighten you. You ought to understand that 
it ia very imprudent to entrust a set of valuable drawings, embodying the 
results of much hard-earned experience, to the judgment of men about whom 
you know nothing. If you saw an advertisement stating that whoever seat 
most money by a certain day to a given individual would receive £100 as a 
prize, it is hardly probable that you would take part in the competition, 
and yet you send money's worth without the least hesitation. Your case is 
one af dozens, and we confess we have not great sympathy with those who send 
in competitive designa without the least inquiry as to the conditions, and 
then complain that they have been taken in, 





DIAMONDS FOR ROCK BORING. 
(To the Editor of The Engineer.) 


Sin,—Can any correspondent inform us where the diamonds can be 
purchased that are used for rock boring machines? Jos. R. anp Co. 
Manchester, March 22nd. 





STONE GETTING AND BREAKING. 
(To the Bditor of The Bagineer.) 

Sir,—I shall be much obliged to any correspondent who will give me 
the prices of getting road metalling yd eubie yard, and the price of 
breaking the same, ordinary size, with stone breaker? The stone is 
Yorkshire land stone, and the getting must be exclusive of bawieg the 

oW. P, 


earth. 
Golear, March 27th. 





SUBSCRIPTIONS. 

Tue ENoINeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od, 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made, Tur ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tar ENGingrer Volume, price 28. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~ Denmark, t, 
France only), Germany, G tar, India, Italy, Japan alta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Sou’ 
ampton, £1 16s. 

Remittance by Bill in London,—Austria, Buenos Ayres, es ny France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India 
vid Brindisi, £2 0s. 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 

other letters to be addressed to the Editor of Tuk ENGINEER, 163. Strand, 











MEETINGS NEXT WEEE. 

Tue Institution oF Crvit ENaingers.—Tuesday, April 2nd, at 8 ame 
“The Huelva Pier of the Rio Tinto Railway,” by Mr. Thomas Gibson, 
Assoc, Inst. C.E. 

Society or EnoInrers.—Monday, April Ist, at 7.30 p.m.: ‘ Equ 
the Wear in Horizontal Steam Cylinders,” by Mr. W. Schénheyder. 

Cuemicat Socrety.—Thursday, April 4th, at 8 p.m.: Lecture ‘‘ On the 
gr of the Microscope to some special branches of Chemistry,” by 

rT. H. C. Sorby. 








DEATHS. 

On the 2ist inst., in Batavia, Mr. W. T. Carrinoton, C.E., Past Presi- 
dent of Society of Engineers, and Municipal Engineer to Government of 
the Straits Settlements, 8! re, 46. (By telegram.) 

On the 25th inst., at the Royal Indian Engineering College, Cooper's- 
hill, Mr. Exnest CHarLes Howett,, second son of the late Mr, Edwin 
Pickwoad, of Shanghai. R.1.B, 
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A TOWER BRIDGE. 


Sir JosepH Bazatcerre has proposed a scheme for 
getting rid of the London Bri difficulty which is 
worthy of the metropolis, of the Thames, and of himself. 
Rising with the occasion, bearing in mind that he is 
dealing with the interests of an enormously wealthy 
city, and conscious of the vast constructive resources 
of the modern engineer, Sir Joseph proposes to construct 
the largest arch in the world, for such will be the great 
bridge of 850ft. span to be constructed, as we hope, across 
the Thames near the Tower. The scheme is sufficiently 
magnificent to startle those who are not well versed in 
the progress of modern bridge-work. But to those who 
are, the only startling feature is that the proposal has a 
fair prospect of being carried into effect. When we 
remember the petty squabbling and the miserable 
contentions which have hitherto marked the dealings of 
the Metropolitan authorities with London Bridge, and the 
cheese-paring and unworthy proposals which have been 
made to patch and alter Rennie’s great work, it seems 
almost incredible that a proposal should be made under 
the auspices of any Metropolitan body for the construc- 
tion of what can hardly fail to be the finest bridge in the 
world. The fact is even so, however, and there can be 
no doubt that Sir Joseph Bazalgette’s suggestion will be 
supported by a large and influential section of the Metro- 
politan Board of Works. 

We fully illustrate the three alternative plans proposed 
by Sir Joseph Bazalgette, and his own report on the 
subject will be found on another page. It will be seen 
that he has gone into no constructive details whatever, and 
to supply the deficiency we give elsewhere an investigation 
of the principles involved, and the method in which they 
must be carried into practice, which is as complete as 
the meagre data at our disposal will permit. Given 
a steel braced arch of 850ft. span, then if it is to. sup- 
port a definite load it is certain that it must contain a 
given number of square inches of metal. As to how that 
metal may be arranged opinions will differ; but the 
peculiarities of the material to be used limit the range 
through which modifications on one great central scheme 
of construction may be introduced. A moderate altera- 
tion might be made in the rise of the arch, for example, 
which would entail a somewhat different disposition of 
parts from that which we have assumed; but in the 
main the proportions which we have indicated must be 
adopted, and they are so considerable that the mere 
figures expressing them supply an excellent idea of the 
importance of the proposed work. Of the three 
bridges suggested by Sir Joseph Bazalgette, it may 
be taken as a foregone conclusion that the straight 
girder design will be rejected, and therefore we need 
say little or nothing about it. sthetically, it has 
nothing to recommend it; and little can be urged 
in its favour on any other grounds. It is not likely to 
be cheap ; and its erection could hardly be accomplished 
without scaffolding. In favour‘of the second design for a 
double cantilever bridge, with a central bowstring span, a 
great deal may be advanced. The design is not ungraceful; 
and the stability which bridges of this kind lack when made 
on a small scale, would supplied in a measure by 
the great weight of the various parts of such a structure. 
But the great point in its favour is its cheapness, It is 
not too much to say that such a bridge ought to be put 
up for two-thirds of the cost of the single arch bridge, 
if the cylinders carrying the cantilevers could be got into 
the London clay without a hitch. About this there is 
unfortunately, or fortunately, some room for doubt. The 
bed of the river is not free from boulders. The traffic of 
shipping is very considerable, and would not facilitate the 
labours of those who had to grapple with serious diffi- 
culties in the midst of a deep and rapid tideway. The 
getting in of the cylinders of the Charing Cross bridge 
was not a very easy task, and at least one of these 
cylinders is now several inches out of plumb. But 
assuming that the cylinders of the Tower Bridge were got 
in successfully, then all the rest would be easy, because 
the superstructure my be erected without any scaffold- 
ing whatever, and in this lies the great advantage which 
the design presents. On the other hand, the cylindrical 
piers would at all times constitute an obstruction—it 
may be a dangerous obstruction—to navigation, and the 
finished bridge could not bear comparison in an artistic 
sense with the single arch. 

The great objection to the single arch lies in the fact 
that an enormous amount of scaffolding and centering 
will be required for its erection. If the bridge were 
somewhat differently designed it would be gem y to put 
it up without, or almost without, centres, by tying back 
the haunches of a single rib to the abutments, and 
dropping in the central portions, and once the rib was 
up, it could be used as a point @appui in getting its 
comsades into place. Such a plan for erecting an 
arched bridge was put forward by Telford in 1810, 
in connection with his magnificent design for a single 
cast iron arch, of 500ft. span, to cross the Menai Straits 
at Ynys-y-moch. But we fear that the adoption of 
this expedient is almost out of the question in 
the case of an arch whose crown rises far above 
the roadway. It is true that there will be a 
large space available at each side, in which anchor. 
ages could be put down, and by the use of steel 
tubular temporary towers, over which the suspending 
chains would run, it would perhaps not be impossible to 
dispense with much scaffolding. On this point, however, 
it is obviously — to speak with certainty in the 
present stage of the scheme. The cost of the centering, 
and the inconvenience which it will inflict for a time on 
the vessels going up or down the river, are so great, that 
an unusual temptation is held out tu devise means of 
getting a rih into plage without its aid; and no doubt 





221 
plenty of schemes, some good, some bad, for accomplish- 
ing this object will quickly crop up. Wonderful work 
has been done abroad without centering, work which 


would have appeared impossible a few years since ; and 
if ever there was a temptation to carry such. methods 
of operation as those which have been adopted by 
French a a step further, it is supplied by the 
Tower Bridge. As to the re gg 3 difficulties connected 
with the single arch bridge, they present nothing to 
cause hesitation in adopting the design. The centering 
can be made and put up. It is desirable to dispense 
with it, because, as we have said, it will cost many 
thousands of pounds, and it will incommode the river 
traffic for a year or so. The getting in of the foundations 
required to take the thrust of the arch will be more a 
question of time and money than anything else. On the 
success or failure of these abutments the whole work 
depends, and we have no doubt but that Sir Joseph 
Bazalgette, fully impressed with this truth, will, like 
Sir Cristopber Wren, “Try to build for eternity.” 
Nothing has yet been settled as to the mode of con- 
structing the abutments ; but we believe we are correct 
in saying that it is contemplated to make at each side of 
the river a great excavation within a cofferdam, right 
down to the Cae clay and a long way into it, and to 
fill up this excavation with a vast mass of cement con- 
crete ; in other words, to establish an artificial rock to 
take the thrust of the arch, as natural rock does not 
exist. 

It will be seen from Sir Joseph’s report, that the 
accuracy of the opinion we have long since expressed 
concerning the difficulty of manceuvring ships through 
an opening bridge of any kind is fully substantiated by 
the evidence laid before the Metropolitan Board of 
Works, which was simply to the effect that the idea is 
wholly impracticable. This will, it is to be hoped, divert 
public attention from schemes of this kind, and concen- 
trate it on Sir Joseph Bazalgette’s proposals. We trust 
that no considerations of misplaced economy will lead to 
the abandonment of the steel arch im favour of the double 
cantilever. Better submit to the inconvenience now 
endured for some time longer, than adopt an inferior 
scheme because the authorities are in an economical 
mood. The cost of the arched bridge will not be grudged 
by the sy of London, and the authorities may freely 
sanction the carrying out of the work, unless something 
not at present foreseen can be urged against it. 


MARINE ENGINE FRICTION. 

AutTHoUGH Mr. Isherwood, of the United States Navy, 
called attention many years ago to the great loss of 
ower which resulted from the friction of marine engines, 
it is only recently that much attention has been given to 
the subject in this country. Plenty of evidence that this 
loss is very considerable, and that friction entails very 
objectionable consequences, is, however, not lacking; and 
it is possible that marine engine builders may yet see 
their way to reducing both the loss of power and the 
trouble caused by friction by an appreciable quantity. 
So long as the effects of undue friction are rendered 
manifest only by the heating of bearings which can hardly 
be kept cool by an affusion of cold water, they are passed 
over with comparative neglect. It is to be hoped that 
the labours of such men as Mr. Froude, and the con- 
vincing proofs that he can supply that engine friction in 
all its forms represents a dead loss to the shipowner, may 
operate more forcibly than the complaints of the unfor- 
tunate sea-going engineer, whose whole life in the engine- 
room is rendered miserable by the fear that they may 
have a hot bearing at any moment. It has often been 
asked by those whose experience is confined to stationary 
engines, why it is that so much trouble is experienced at 
sea from hot bearings? The fact is that, on land, engines 
are worked under very different conditions from those 
which obtain at sea. Very few land engines work up to 
anything like the power developed by marine engines. 
If our readers will draw on their own experience, they 
will find that the number of stationary engines in fac- 
tories, ironworks, or mills indicating more than 500-horse 
ower may almost be counted on the fingers. It is found 
tter in such establishments to divide the motive power 
among several centres of distribution, than to concentrate 
it all in one place. But it is no exaggeration to say that 
there are thousands of marine engines indicating more than 
500-horse poet ; and it is well known that small marine 
engines seldom give much trouble with hot bearings. 
The larger the engine, the greater the chance of heating. 
Mr. Froude has designed an exceedingly ingenious dyna- 
mometer for ascertaining the loss of power by engine 
friction ; but apart from this apparatus, he has been able 
to get at facts of extreme interest bearing on the subject. 
The method he adopted he described during the discus- 
sion which took place on Mr. Holt’s paper on “The 
Progress of Steam Shipping,” read before the Institution 
of Civil Engineers on the 13th of last November. We 
can best explain the nature of this investigation by 
uoting Mr. Froude’s own words :—“ Mr. Denny, of 
umbarton, had not been content with the usual mode 
of trial of his ships at what is called full speed and half 
boiler power, or half speed, but he decided that he would 
get a regular as gee from the highest powers he 
could deliver to the lowest, and correlate them with the 
speed of the ship. In that way a series of interesting 
results was obtained, and expressed in the form of a 
aes. in which a base line represented units of speed, 
and a series of vertical ordinates erected on it the horse- 
powers. A curve uniting the ordinates at the top could 
now be drawn, and the curve thus drawn went through 
the zero of horse-power at the zero of speed, in virtue of 
the speed factor in indicated horse-power. But when the 
matter was separated into its constituent elements, a 
totally unexpected, but most instructive result, was 
obtained. Dividing out from the horse-power the speed 
factor, propulsive force was obtained, or the equivalent. 
It was usual to represent the work done by an engine by 
the product of the pressure on and the speed of the 


piston; but it might be described equally well—on the 
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supposition that no friction existed—by the product of 
the virtual speed of the screw and the force delivered by 
the screw. i using the force factors thus deduced 
from Mr, Denny's experiments.as ordinates, at each speed | 
@ curve was obtained in which the force ordinate refused 
to come to zero at the speed zero. The lowest speed was 
about three or four knots, and a fair curve drawn through 
the force ordinates given by the succession of speeds, 
instead of being a curve running down to zero, was a 
curve that terminated on an ordinate about one-seventh 
of the maximum force ordinate delivered at the highest 
speed. That, when looked into, represented the dead | 
friction of the engine—the force required to turn the 
engine round when unloaded. A variety of ships was 
tried in that way, and all the curves, when analysed, 
yielded the same result.” In other words, we have no 
less an authority than Mr. Froude showing that one- 
seventh of the power of a marine engine is wasted in 
friction. Of course, this does not all concern shaft 
bearings ; but it will be admitted that, concern what it 
may, it represents a very serious loss. To put it in plain 
terms, for every 600 tons of coal which a steamship 
expends in propulsion, she must burn another hundred in 
simply working her engines; and it becomes evident that 
the loss thus involved may become a very serious item in 
the expenses of such steamers as those of a couple of 
thousand tons cargo capacity running to India vé the 
Suez Canal, and ailled by engines indicating from 
500 to 700-horse power, to say nothing of fast passenger 
ships, indicating three or four times as much, and making 
equally long voyages. Of course it is impossible to get 
rid of all friction, but it is quite certain that as much 
can probably be saved by reducing it as by jacketting 
cylinders, or adopting other means of economising the 
consumption of steam. 

The question is now, can friction be reduced? It is 
obviously impossible to consider this problem in all its 
aspects within the spave at our disposal. We shall deal, 
therefore, for the present with one point only, namely, 
crank shaft friction. In the course of the discussion to 
which we have already referred, Mr. Froude stated that 
an instance had come under his own observation in 
which the friction of a crank pin 22in. in diameter and 
22in. long, was so great that, assuming the coefficient of 
friction to be one-fifteenth, “it came out when the 
engine was working at its atest speed the work 
delivered on the crank pin in the shape of friction was 
almost equivalent to a delivery of heat at the rate at 
which heat is delivered to the internal surface of the fire- 
box of a locomotive. The heat delivered at that rate 
had to be radiated away or got rid of in some manner by 
the crank arms and connecting rod brasses, but there was 
a great deal of heating and trouble with the bearing.” To 
make this statement thoroughly intelligible, let us take 
a somewhat similar case. The low-pressure cylinder 
of a compound engine is 90in. in diameter; the 
erank pin is 20in. in diameter and 20in. long in 
the connecting rod brasses. The boiler pressure is 
80 lb. on the square inch, and the net pressure on the 
large cylinder at the beginning of the stroke is a little 
over 30 lb. absolute. This brings a load of rather over 
85 tons on the crank-pin at the beginning of the stroke, 
or 477 lb. per square inch of crank-pin bearing surface, 
assuming that surface to be equal to one-third of the 
whole surface of the pin. The average pressure through- 
out the larger portion of the stroke will not be much less 
than 20lb. To be on the safe side, Jet it be taken as a little 
over 14 lb., equivalent to, say, 40 tons. The revolutions per 
minute are 50, and any point in the circumference of the 
erank-pin thus passes over a distance of 262ft. per 
minute. Taking the coefficient of friction at ;';, we 
have as Dx 262=1,565,013 foot-pounds per minute, 
or over 47-horse power. But the load and pressure are 
not confined to a single journal, and, assuming that there 
are two main bearings for one crank-pin, then each of 
these will offer a resistance equivalent to one-half that of 
the crank-pin. The gross frictional resistance of the three 
bearings will therefore amount in round numbers to 9€ 
indicated horse-power, and all the work thus done takes 
the form of heat. Nowa horse-power of 33,000 Ib. raised 
a foot high in a minute represents, according to the latest 
researches, as nearly as may be, 42°63 British thermal units 
per minute. In order that the crank-pin may be kept 
cvol, over 2000 units of heat must be got rid of per minute. 
But this heat would suffice to raise 20 gallons of water 
per minute from 50 deg. to 150 deg. It is not remarkable 
that, under such conditions, water has to be turned on 
bearings which cannot dissipate heat by radiation and 
conduction sufficiently fast. Indeed, the expenditure of 
heat in this way is a tolerably constant quantity, and 
there is little reason for doubting that in most marine 
engines the production of heat by friction, and its expen- 
diture by conduction and radiation, are very nearly 
balanced. That is to say, there is scarcely any safe mar- 
gin. The slightest increase in the coefficient of friction 
by defective lubrication may overset the balance between 
the influx and discharge of heat, and thus a crank-pin 
which is at one moment running cool may five minutes 
afterwards be nearly red hot. 

A moment’s thought will show that the way to avoid hot 
bearings at sea is to reduce the diameter of the journals 
concerned, andtoaugmenttheir length. Forexample, if the 
journal which we have selected for an example were 10in. in 
diameter and 40in. long, it would have the same bearing 
surface as though it were 20in. by 20in., but the distance 
passed over per minute by the surface of the crank pin 
would be sland one-half, and the heat imparted to it 
would be reduced in the same proportion, When a fly- 
wheel bearing heats, the engine is run more slowly until 
it cools down, but reducing the diameter of a bearing 
has precisely the same effect. Forty inches of length is 
an impracticable dimension for a crank pin, but the pin 
might be made 12in. in diameter and 20in. long without 
fear of injury as far as the brasses are concerned, because 





the effective surface, being 240in., the load per square 
inch would be only about 850 Ib. on the square inch, and 


this only at each end of the stroke. But it is obvious | 
that uo such reduction in the diameter of a crank pin is | 
admissible if it has to transmit the driving force of a 
second cylinder to the screw shaft. The deduction is, 
that in so far as concerns crank pin friction, single- 
cylinder engines of the American type must have a great | 
advantage over those with two cylinders. 


— Sa . 


| 
SOME POSSIBILITIES OF THE RAILWAYs, | 

Unperr the above title an American contemporary makes | 
certain suggestions which, though not likely to be wholly | 
realised in this country, may nevertheless afford a useful hint. | 
In permitting various companies to build railways throughout 
the States, the Americans have retained for ‘astliives the 
right to use the lines on payment of a reasonable toll as on 
ordinary highways. Thus any one who choses to buy a steam 
carriage can—according to a certain class in America which, 
because of the above stipulation looks upon railways as in a 
degree public property—run it on any railway by paying a 
toll and observing all necessary regulations imposed on behalf | 
and in the interests of the owners and for the public safety. | 
Though this free use of railways has not yet been made, there 
are several private steam carriages on American lines, and 
privately owned goods wagons are common in every country. 
The long lines and few trains on some of the American rail- 
ways are favourable to those who would wish to use their own 
conveyance, and the same may be said of Russia, and some 
other countries; but there are few lines in Great Britain where 
the use of the railways by private individuals would be sufti- 
ciently free from probable danger or accident to make it 
possible. In this country the railways were also constructed 
upon the principle of their being really highways upon which any 
one might run a carriage provided he paid toll and adhered 
to regulations. Obviously the service of the companies has 
sufficiently operated to prevent any such general use of their 
lines. The only instance in this country of the use of railways 
by private individuals, other than those above referred to by 
ownership of goods wagons, consists, it is believed, in chartering 


aspecial train in the early morning for the conveyance of news- 


papers. In America this has gone farther, and according to | 
our contemporary, an enterprising newspaper publisher in a 
southern State has had a small combined engine and car con- 
structed, and every morning sends it out with daily papers, 
to be scattered among subscribers along a considerable dis- 
tance. The cost of this private steam carriage is stated to have 
been only £200, and, it is added, a similar carriage can be 
obtained for a narrow gauge road at less than the cost of a 
good horse and buggy. Several of our metropolitan journals 
have, shown their enterprise by chartering special trains 
at heavy expense, to carry their papers for distribution; 
but it does not need a forty or fifty-ton engine and a twenty- 
ton van to carry a few thousand newspapers. The little steam 
car alluded to is spoken of as only a bane pra ‘“*hand car,” on 
which is a little upright boiler with the cylinders and other 
parts of the engine under the floor, and a seat or two covered 
with an awning or a light boarded framework. Sucha vehicle, 
which one man could manage, would answer perfectly forthe pur- 
pose, and with such a purpose the probability of private use of our 
railroads ends, though as we have said, it need not in some of 
the large thinly inhabited countries with long slow trains and 
infrequent stoppages. Even in such countries very strict 
observation of necessary regulations would have to be enforced. 
These regulations would in all probability make travelling by 
private carriage too troublesome to induce many to adopt it, 
though our contemporary, looking into the distant future, 
thinks that such carriages may ‘‘ be adapted to the purpose of 
the business traveller with his samples, or the pleasure 
traveller who wants to take his family or friends on a 
journey.” 
TRAFFIC IN LONDON STREETS. 

THE recent report on vehicular traffic in the City, made by 
Colonel Fraser to the Police Committee, states that much of 
the increase in local traffic has been caused by the transport of 
merchandise to and from the many warehouses which have 
taken the place of demolished dwelling-houses, not only in 
streets, but in every corner which the invasion of courts and 
alleys could procure. With reference to this subject, Colonel 
Fraser pointed out in 1865 that nearly one-half of the thorough- 
fares in the City were only of sufficient width to admit of one 
line of vehicles, and that over one hundred would only just 
admit two vehicles to pass. Since that time, many improve- 
ments have been made, but all the heavy traffic requiring to 
zo eastward after reaching the northern end of London Bridge 
has to be forced through one or other of the narrow necks of 
Fenchurch or Lower Thames-street, where the width 
between the footways is less than l5ft., and where, conse- 
quently, the temporary stoppage of a single vehicle for any 
purpose ae the whole stream of one line of traffic to a 
standstill. The frequent obstructions and confusion from this 
cause at the end of Fenchurch-street are increased from their 
also occurring close to the spot at which Gracechurch-street 
intersects Lombard-street and Fenchurch-street, and from the 
numerous accidents to horses upon the asphalte pavement. 
Colonel Fraser also considers the proposal to widen London 
Bridge, and in his remarks upon the fallacy of the idea that 
this will facilitate the traffic of the eastern portion of the City, he 
supports the views expressed in these columns on different 
occasions. He states that ‘‘he has little hesitation in saying 
that this object would be far more eftectually accomplished by 
giving additional width to Fenchurch-street. London Bridge 
is the only important thoroughfare in which serious stoppages 
to the traffic are seldom to be witnessed, the reasons for this 
being that the bridge is of uniform width throughout, it 
affords ample room for two lines of vehicles in each direction, 
and being without buildings of any kind, drivers of vans or 
carriages have no inducement or necessity to linger on the 
way.” It is unnecessary to make any remarks on this conclu- 
sion of one who is probably better informed than any other 
on the movements of London traffic; but there is one fact 
which Colonel Fraser gave in his report that ete a partial 
remedy§for the stoppages complained of. he omnibuses 
conveying passengers to and from the City have increased in 
number since 1865 from 1904 to 2524, This increase alone is 
sufficient to make a vast difference in the available space for 
goods traffic, and it suggests the propriety of requiring that 
omnibuses should only stop at certain points, or stations. 
The frequent stoppages in crowded thoroughfares to take up 
or set down passengers is the cause of a great many unneces- 
sary blocks, and it is somewhat surprising that the system 
of stopping-stations for these vehicles, which procures such 
odiniestio order in the streets of Paris, Vienna, and other 
cities, has not been enforced in the City of London, of all 
cities the most crowded. Nor should the system be 
adopted solely with reference{to omnibuses; it is equally neces- 





sary with tramway cars. Unless the system is enforced by 


authority, it will not be adopted, for its partial adoption would 
probably act detrimentally to those who observed it ; but once 
its observance is made compulsory, it would certainly detract 
little, if anything, from the convenience of passengers, and it 
would, on the other hand, greatly add to the profits of 
omnibus and tramway companies by the economy obtained in 
horse-power, for it is well known that the frequent stoppages 
involve much more hard work than the distance travelled 
over, 
THE POWER OF COMBINATION, 

THE annual statement of the Amalgamated Society of Car- 
penters and Joiners is a document of much interest, for it 
shows how much may be done by means of combination, and 


| also how working men, by a judicious reservation of part of 


their income, may make provision for the proverbial rainy 
day, in such a manner as to cause little inconvenience at the 
time, whilst at the same time they are saved from the 
disgrace of pauperism in their hour of need. Of the total 
annual income of *£42,000, about £38,000 were last year 


; expended in various ways, about £13,000 being put down 


to the item of ‘trade privileges,” otherwise strikes and 
lockouts, the most serious of which were those which 
took place at Manchester and Salford. This might, 
perhaps, be regarded as being an exceptionally heavy year, 
otherwise we might very well point out the enormous per- 
centage of the whole expenditure incurred on account of 
disputes, which in all probability might have been prevented 
by an early resort to the wise and economic principles of 
arbitration and conciliation. We find, however, that £4205 
were paid to the members unable to obtain employment, 
£8409 to sick members of the society, £1700 for funeral 
expenses, £1560 to members who have met with accidents, 
and £902 for tool benefits, all of which are payments within 
the legitimate scope of the society’s operations. With such 
objects in view and in practice no one could possibly quarrel. 
They are the best interests of the British or any other working 
man, and it is only when he seeks to use his union as an instru- 
ment for fighting the public as represented by capital, that 
the voice of condemnation has a right to be heard, 


REVIEWS. 


The Geology of the Fenland, By Sypney B. J. SkERTCHLY, 
F.G.8. Published by order of the Lords Commissioners of 
her Majesty’s Treasury. London: Sold by Longman and 
Co., Triibner and Co., Letts and Son, Edward Stanford, and 
J. Wild. 1877. 

DespireE the date on the title-page, this volume, forming 

one of the “ Memoirs” of the Geological Survey, belongs 

~ verly to the current year. The introductory “ Notice,” 

»y Professor Ramsay, the Director-General ot the Geolo- 

gical Survey of the United Kingdom, bears date 

November 5th, 1877, and the imprint of the Stationery 

Office comes down to the month of December. But 

whatever the exact date when the book emerged from 

the press, it is certain that the work is one which will 
possess lasting value, especially as the Stationery Office, 

mm accordance with the restrictive system recently adopted 

by the Treasury, has only printed 250 copies. As the 

expenditure has to be recouped on the number printed, 
the price of the work is raised proportionately high. 

After the four years of highly intelligent labour and 

research bestowed by Mr. Skertchly in his practical study of 

the geology of the Fenland, it seems an unworthy result 
that the scientific world should only have the command 
of 250 copies of the record. The same stinted scale of 
publication, with the contingent high price of the book, 
occurred in the case of Mr. De Rance’s Superficial Geology 
of South-West Lancashire, which we reviewed a short 
time back. The presentation of free copies to the learned 
societies at home and abroad is thus restricted in a very 
unkindly and hurtful degree, and a few years hence the 
actual sale of the book must be quite at an end, except 
in special cases, where perhaps a fancy price will be 
demanded. <A !arger impression at a lower price per 
volume in the case of works of this kind wound aid in 
diffusing the valuable information thus prepared, and 
would promote the great object of the Geological 

Survey. 

Mr. Skertchly’s work, technically styled a “ Memoir,’ 
is commended by Professor Ramsaypas containing a com- 
plete and detailed account of all the strata in the Fenland, 
from the most recent surface depositions, down to and 
including those of the glacial epoch, and as including in 
connection with this large subject “a masterly account of 
all its historical and secuetclonieil bearings, given in a 
manner that has not previously been attempted.” Mr. H. 
W. Bristow, the senior Director-General of the Geological 
Survey, also writes an introductory “Notice,” in which he 
observes that although Mr. Skertchly’s work treats of 
the Fenland more especially, its utility may extend to all 
similar regions where humid soils covering low-lying 
areas necessitate artificial drainage un a large scale, where 
estuarine deposits are being thrown down, and where 
littoral accumulations are being formed. In one part of 
his work, Mr. Skertchly advances some novel views 
with regard to the age and origin of the boulder clay, 
which. although founded on careful observation, may not 
meet with immediate acceptance. In respect to the 
theory thus broached, Professor Ramsay and Mr. Bristow 
each offer some remarks, signifying that the subject is not 
as yet perfectly demonstrated, although the author's 
views have been so carefully formed as to entitle them to 
great weight. 

The district treated of lies within the counties of Lin- 
coln, Northampton, Huntingdon, Cambridge, Suffolk, 
and Norfolk, the total area being about 1300 square 
miles. Four rivers flow through the Fenland, and these, 
with their tributaries, drain a total area of nearly 6000 
square miles, Throughout their lower courses, the 
channels conveying these waters have to be maintained 
by artificial means ; and as the fens themselves possess no 
natural drai system, it is evident that the physical 
welfare of the Fenland and the district draining into it is 
dependent on human efforts in a very marked degree. It 
is mentioned as a noticeable feature, that a large town 
stands at the entrance of each river into the fens, and 
another at each mouth. The peculiar condition of the 
rivers is owing to the fact that much of the Fenland is 


PECTS oe Ne ne rare 





Fre 5 che edie 











Marcu 29, 1878. 


THE ENGINEER. 


223 











below the high-water level of ordinary tides, and would 
be overtlowed almost daily, but for the erection of great 
banks along the seaboard, these structures being known 
as oa og The whole country is intersected with 
artificial dykes, and powerful engines pump the surplus 
water into the arterial cuts. “The land,” says Mr. 
Skertchiy, “ which up to the time of Elizabeth furnished 
only coarse fodder to cattle and geese, and_ afforded a 
home to countless wild fowl and fish, upon which a half- 
savage, scanty population subsisted, is entirely under cul- 
tivation, possesses but few acres of waste, and forms one 
of the richest agricultural districts of the kingdom.” 
Our author divides the district into three geological 
areas, namely, the gravel-land, the peat-land, and the 
silt-land. These, with the Wash, embrace the whole area 
treated of in the “ Memoir.” The gravel-land stands a 
few feet above the level of the peat, and was early 
enclosed, as indicated by the presence of hedge-rows. 


Numerous villages occur on the gravel-land, having a} co 


good solid foundation, and a fair water supply. The peat- 
land occupies a large portion of the Fenland, but there is 
no village upon it, excepting Benwick, where the peat is 
thin, the underlying gravel serving as a support ir the 
buildings. The few houses that exist in the peat-land are 
supported on piles driven deep into the clay beneath. 
The silt-land covers one-half the district, and has a 
slightly higher level than the peat-land. Villages and 
towns are plentifully distributed upon it, as the silty 
beds afford good foundations. No water can be obtained 
by wells in this part, except in small quantities and of 
inferior quality. 

Associated with the geological considerations which 
govern the plan of this Memoir, we have a large 
amount of interesting matter with reference to the drain- 
age of the Fenland. The maintenance of this district in 
a fit condition for agriculture has involved a perpetual 
struggle with the salt waters of the sea on the one hand, 
and the fresh waters of the highlands and the fens on the 
other. To prevent the highland waters from overflowing 
the fens, the Romans caused a long cut, called the Car 
Dyke, to be made along the whole western edge of the 
low land, its object being to serve as a catchwater. This 
dyke is now but little used, owing to a different system 
of drainage having been introduced by the Dutch engi- 
neers who planned the drainage of the Bedford Level in 
the reign of JamesI. The Roman plan has, however, 
been revived in draining the more recently reclaimed 
fens. “It is now generally admitted by engineers,” says 
Mr. Skertchly, “that the Roman plan of surrounding the 
high lands with a catchwater, deepening and improving 
the outfalls of the natural drainage into which the fen 
waters were conducted by artificial cuts, is the most 
advantageous method of maintaining the fens in a condi- 
tion fit for occupation.” Unfortunately, by far the 
greater portion of the Fenland is drained in a manner 
similar to that adopted in the lowlands of Holland. The 
nationality of the engineers who took the lead in this 
enterprise is still indicated by the lines of trees bordering 
the long drains and “ droves,’ and by the pumping wind- 
mills—now, however, nearly replaced by steam pumps. 
Thus the landscapes of the Dutch and English 
Holland very closely correspond. The principle 
which governs Dutch drainage is the construction 
of large arterial drains through the centre of the fens, 
into which successivelysmaller drains, ramifying through 
the entire district, pour their waters. The main drains 
unite with the rivers near their mouths, and are protected 
at their junctions by self-acting sluices, which prevent 
any influx of river or tidal waters. Smaller sluices pro- 
tect the minor drains at their union with the larger cuts. 
Mr. Skertchly observes, in reference to this system, that 
the natural is made subservient to the artificial drainage, 
and the river courses are greatly interfered with. He 
considers that the adoption of this Dutch plan was a 
great mistake. At the time of its projection the scheme 
was opposed by several engineers of eminence, one of 
the first to oppose it being himself a Dutchman, named 
Westerdyke, who showed that the conditions of the 
English and Dutch fens were totally different. .Rennie 
in recent times, adopted the old catchwater plan, and 
with marked success. 

Cromwell had a large personal interest in the fenny 
country, and one of his titles was “Lord of the Fens.” 
It reflects credit on the judgment and sagacity of the 
famous Roundhead, that when Sir Cornelius Vermuydea 
introduced his plan for draining the Bedford Level, 
Cromwell opposed it. In twenty-five years after the 
completion of the works the drains became incapable of 
discharging naturally into the main cuts. Windmills were 
then constructed to lift the water. In another fifty years 
a much more extended introduction of lifting wheels 
became necessary. In the early part of the present 
century the difficulties had still further increased, and 
steam wheels began to be erected. At first these were 
simply large scoop wheels worked by steam, but about 
the year 1850 centrifugal pumps were intreduced. 
Windmills have now almost disappeared from the Lin- 
colnshire fens, but. they still linger in the Middle and 
South Levels. A very graphic sketch of an old fen 
drainage mill illustrates this part of the subject. 

The whole system of drainage throughout the Fen 
district is now subservient to the artificial cuts, occasion- 
ing a great and disastrous diminution in the volume of 
the natural rivers. As to the effect of the present 
system, Mr. Skertchly says there cannot be a doubt 
respecting its efficacy in draining the parm for the 
fens now suffer more frequently from drought than flood. 
In February, 1875, the farmers of Boston were carting 
water for their cattle and for domestic use. In the autumn 
of that year Ely was for three days waterless, and most of 
the young trees near Wisbech died, owing to the subsoil 
water being too low for the roots to reach it. For ages 


the cry was, “Get rid of the water ;” but in recent times | }, 


there has been a growing demand, “ Give us water.” But 
in all the Acts that have been passed relative to the 
Fenland, not one gives power to store up water against 
times of drought, The navigation of the rivers is seriously 





prejudiced, and Mr. Skertchly speaks of “the melancholy 
sight of decayed waterside industry to be seen at Boston, 
Spalding, and Wisbech.” That the fens could have been 
effectually drained without these disastrous consequences 
is the point for which Mr. Skertchly contends. at the 
remedy has been too violent can scarcely be doubted. 
Mr. Skertchly says that in the vicinity of Ely it is not 
unusual to see water pumped “into” the fens to moisten 
the pasture. Mr. Bailey Denton, in his volume of lectures 
on “Sanitary Engineering,” states that the abstraction of 
water from some of the ditches in the fens during summer 
was found productive of malaria and ague, owing to the 
exposure of decaying vegetation, so that it became neces- 
sary to let a certain quantity of water into the ditches 
during that period of the year. The necessity for the 
extensive use of lifting mills, to keep the drainage works 
in operation, is attributed to the subsidence of the land, 
and the consequent lowering of the levels of the water- 


urses, 
Mr. Skertchly is of opinion that we are in danger 
generally of carrying the practice of land drainage too 
far. Not only do the fens suffer in the manner described, 
but the high lands are also injured. The water which 
formerly percolated slowly through the soil and found its 
way little by little, weeks afterwards, into the streams, 
is now discharged in a few hours “as though it were a 
pestilential visitation.” The rivers are converted into 
torrents, and the soil suffers not only from drought, but 
from the carrying away of a larger quantity of soluble 
salts than was formerly the case, a process which 
diminishes the productiveness of the land. “These 
effects,” we are told, “are only beginning to be felt, but 
they must go on increasing till they become a serious 
evil, unless the system of drainage is moderated.” Ely 
stands upon an island of Kimeridge clay, capped with 
Neocomian sands. It has been renowned from the 
earliest times for its orchards, but since the land has 
been “effectually ” drained it has become more and more 
difficult to get young fruit trees to thrive in that neigh- 
bourhood, their roots not being able tw reach the water, 
and the orchards are threatened with ultimate extinction. 
Respecting the Wash, Mr. Skertchly observes that it 
is a true bay, and not an estuary. The estuaries of the 
fen rivers are now enclosed marshes. That the sands of 
the Wash are continually increasing has been known as 
long as the bay has been navigated. The sandy deposit 
is almost entirely brought up by the sea, the rivers bring- 
ing only an inappreciable quantity of sediment from the 
high lands beyond the fens, even in times of flood. The 
wasting of the coasts of Yorkshire and Lincolnshire 
furnishes the ceaseless supplies of sand and silt which 
daily encroach upon the waters of the Wash. The purely 
geological questions connected with the original net 
tion of this singular inlet, as well as those relating to the 
constitution of the fens generally, are handled in a bold 
and independent spirit; and in the midst of all the 
geological facts and speculations we find the author 
thoroughly alive to the beauties of natural scenery and 
the reminiscences of history. The engineering element 
also, as our readers may judge, is by no means wanting. 
Several elaborate maps and numerous drawings illustrate 
the text, and altogether we must congratulate Mr. 
Skertchly, as well as those who are prepared to benefit 
by his labours, on the very admirable volume which he 
has thus produced. 


The City of London Directory for 1878. London: W. H. and 
L. Collingridge. 

Tuts directory, of which the present is the eighth 
annual edition, has made itself as necessary in the offices 
of all who have business relations with the occupiers of 
premises in the vast maze somewhat indefinitely known 
as “the City,” as is the Post-office Directory to the 
general business or professional public. Considerable 
additions have been recently made to it, and the various 
changes—as of streets, street names, buildings, and occu- 

»ants—are recorded up to the date, February, of its pub- 
ication. A large coloured map of the districts within 
the city boundaries accompanies the volume, the value of 
which may be estimated by the following list of contents : 
— Conveyance guide in several divisions, by road and 
by rail, for passengers and for goods, including a list of 
all the cities, towns, and villages of Great Britain, with 
their counties, railways in communication, and the dis- 
tance from London. A streets’ guide, very conveniently 
arranged ; an alphabetical directory ; a guide to all trades 
and professions ; a public companies’ directory ; a livery 
companies directory, giving the officers of the City guilds, 
with a. brief history of their halls, charters, arms, charities, 
and schools; a reference index to all bankrupts and 
liquidations during 1877; and a Corporation directory. 
It further contains a newspaper guide, full information 
relating to Post-office regulations, as to the collection and 
delivery of letters, the position of post offices or pillar 
boxes and telegraph offices. Altogether the whole work 
is very conveniently arranged, and forms one of the most 
complete directories published. 








JULIUS ROBERT MAYER. 

THE scientific world has sustained a great loss in the death 
of Dr. Julius Robert Mayer. It has rarely, if ever, been our 
lot to have to record the death of a man to whom the world of 
science owes so much, and of whom it knows, personally, so 
little. To a vast majority of scientific workers abroad and at 
home their knowledge of this distinguished man was confined 
to an acquaintance with his few but powerful contributions to 
scientific literature, some of the more important of which 
appeared as pamphlets modestly issued from a press in his 
native town, only to be read and appreciated after the lapse of 
a considerable period of time. Dr, Mayer was born at -Heil- 
ronn, on the Neckar, on the 25th of November, 1814, and 
died in his native town on the 20th of the present month, after 
an illness of some duration, at the age of sixty-three years. 
He was educated for the medical profession, and became first 
“county wound-physician,” afterwards ‘‘city physician” at 





Heilbronn. In the summer of 1840 he made a voyage to Java, 
and there observed that the venous blood of some of his patients, 
suffering from fever, possessed a singularly bright red colour, 
brighter than that which he had noticed under similar circum- 
stances in cooler latitudes. The observation keenly attracted 
his attention, and he arrived at the conclusion that the bright 
ness of the colour was owing to the fact that a less amount of 
oxidation was sufficient to keep up the temperature of the 
human body in a tropical climate than in more temperate 
zones. The train of thought thus initiated appears to have 
led him to examine the phenomena of animal heat, and to have 
suggested those investigations of natural forces, the chief 
results of which are incorporated in the essays which he subse- 
quently published. His paper on the “‘ Forces of Inorganic 
Nature ” appeared in Liebig’s Annalen der Chemie in 1842, and 
was made known to the English public by a translation which 
was printed twenty years later in the Philosophical Magazine. 
His important memoir on ‘‘ Organic Motion in its Connection 
with Nutrition” was issued as a pamphlet, at Heilbronn, in 
1845, and that on ‘‘Celestial Dynamics” was published three 
years later at the same place and under similar conditions. In 
the latter he develo the meteoric theory of the sun. A 
fourth memoir appeared in 1851, embodying his views on the 
mechanical equivalent of heat. The essays were collected and 
reprinted in a volume entitled, Die Mechanik der Warme, in 
1867 (Stuttgart, Cotta), and most of them have appeared, in 
the form of translations, in English scientific journals. 

His overtasked brain for a time gave way; and 1858 it was 
reported in the Augsburger Allgemeine Zeitung that he had 
died in an asylum. Some years later it was announced that 
his health was restored, and that he was occupied with the 
cultivation of the vine at Heilbronn. The preface to the re- 
print of his essays, published in 1867, in-which he refers to 
the labours of Joule and Clausius, happily affords convincing 
my that the cloud which for a time settled on his intellect 

ad passed away. Pleasant memories of a sojourn. with 
him about that period remind the writer of this notice of his 
playfully pointing with his stick to a little corner of his garden 
as the vineyard which he was supposed to be cultivating, and 
of his advising two woodmen whom he met on the adjoining 
hills ‘‘in angry parle” to go home peaceably and read Good 
Words. They did not take his meaning ; those who may have 
read a series of letters which appeared in an English scientific 
journal about that time respecting the mechanical theory of 
a —_ the scientific claims of Mayer will know to what he 
referred, 








SIR GILBERT SCOTT. 

Sir GEorGE GiLBert Scott, R.A., who died at his residence, 
Courtfield House, South Kensington, on Wednesday last, was 
born at Gawcott, in Buckinghamshire, in 1811. His father, 
the Rev. Thos. Scott, who was incumbent of that place, was a 
son of the Rev. Thomas Scott, the learned author of the ‘“‘Com- 
mentary on the Bible.” His mother was a daughter of Mr. 
Nathaniel Gilbert, who was Speaker of the Assembly in the 
island of Antigua. At an early age young Scott developed a 
love for ancient churches, which he spent much time in study- 
ing and sketching. It was in consequence, no doubt, of this 
bent of mind that his father placed him with an architect to 
study for the profession. As a young man he went into 
partnership with Mr. W. B. Moffatt, but this connection 
was severed in 1845. His first prominent work was the 
Martyr’s Memorial at Oxford, which he erected in 1841. 
This was followed by the new church at Camberwell 
in 1842, and again in the same year by the commission for 
the rebuilding of the church of St. Nicholas, at Ham- 
burgh. This last work is a great landmark in Sir Gilbert 
Scott’s professional course. The selection of his designs 
only followed a competition among the architects of Europe, 
which the importance of the subject made not a little severe. 
This is not the only public building which he planned for 
the same city, for in 1855, he furnished the prize designs 
fora proposed new Hotel de Ville and Senate House. Throughout 
his life he was in all respects a busy man. Most of our principal 
cathedrals have been in his hands, and, as most people think, 
with perhaps varying success in the results. Sir Gilbert 
Scott had very thorough and conscientious views about church 
restoration, though in many respects they were narrowed by 
a want of historical veneration. It was not always apparent 
that this distinguished architect realised the distinction which 
should be drawn between the building of a new church and 
the restoration of one that is old and historical. The restora- 
tion of Chester Cathedral, for instance, shows the hand of a 
resolute, self-confident architect, who, dealing with principles 
and ignoring the history of centuries wrought -into the 
structure beneath his hand, sweeps away everything that 
tends to detract from what would be an harmonious whole, 
had the designs of the original architect been pre- 
served unincumbered in their original integrity. In 
our opinion, his skill was most happily shown in cases such as 
the task which the Chapter of York placed in his hands. The 
recent restoration of the south transept of the Minster shows 
how restoration should be done. No stone has been removei 
that was not too decayed to be allowed to remain, and, with 
the exception of the restoration of the wooden roof, no struc- 
tural re-arrangement, so far as we are aware, has been effected. 
Of late there has beén much discussion on these points, elicited 
chiefly in respect of the St. Alban’s restoration, and the 
works at Canterbury, The discussion was not unfrequently 
called the battle of the architects and the archexolo- 
gists, and the architects threw, from time to time, 
not a little scorn upon their adversaries. No doubt 
there are champions among the arcehologists, whose know- 
ledge is far from proportional to their enthusiasm; but on the 
other hand, it is not too much to say that among a certain 
school of architects there is very little spirit of compromise 
to be found. Sir Gilbert, then Mr. Scott, was elected an 
assotiate of the Royal Academy, in 1852, and academician in 
1860. He at one time lectured on architecture at the 
Academy. He was appointed architect of the new Foreign- 
office, and, in conjunction with the late Sir Digby Wyatt, of 
the India-office. He was also appointed by the Queen, archi- 
tect of the Prince Consort Memorial at Kensington. He was 
oe in 1872, Among his works are also Kelham Hall, 
Hafodunos House, Lee Priory, the Town Hall at Preston, the 
Midland Railway Hotel at St. Pancras, and the new build- 
ings in Lincoln’s-inn, He also did much work at the 
Universities of Oxford and Cambridge, and rebuilt the entire 
University buildings at Glasgow. e was the author of a 


‘* Plea for the Faithful Restoration of our Ancient Churches,” 
published in 1850; ‘‘ Remarks on Secular and Domestic 
Architecture, ‘‘Gleanings from Westminster Abbey,” in 1862; 
and the ‘“‘Conservation of Ancient Architectural Monuments,” 
in 1864. Sir Gilbert Scott married in 1838 a daughter of Mr, 
John Oldrid, of Boston, in Lincolnshire; she died in 1872 
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BLUNDELL’S STORM VALVE. 

REFERENCE was made in a recent impression to the action 
of the Board of Trade in regard to storm valves ; we illustrate 
below a storm valve manufactured by Messrs. Blundell, of West 
India Dock-road, S.E., which is believed to possess many advan- 
and to satisfy the Board of Trade requirements. The cut 
almost explains itself. It will be seen that the ordinary stop 
valve is combined with a screw-down valve. The screw-down 
valve between the ship's side and non-return valve completely 
prevents the entry of water into the vessel, should the pipe 
connections or joints be broken. The speciality of the valve 





consists in its being free in its casing until almost closed, when 
by a simple wedge arrangement it is rapidly pressed on its 
seating, thereby reducing to a minimum any liability to stick 
fast, and the screwed spindle is protected from injury by 
being enclosed in the body of the valve. The difficulties of 
leading a vertical rod of any length in a straight line on board 
ship on account of varying bevels of ship’s side, clearing butt 
straps, cabin bulkheads, or other local obstructions, have 
been considered and overcome by uniting the rod to the valve 
spindle by an universal joint which allows the rod to turn 
freely when led at almost any angle above the valve. 








TOWER BRIDGE. 


THE following report has just been submitted to the Metro- 
politan Board of Works by Sir Joseph Bazalgette :-— 

Memorials having been received from the Whitechapel-District 
Board and the St. George-in-the-East and Rotherhithe Vestries, 
urging the necessity for a new bridge over the Thames below 
London Bridge, it was resolved—‘t That, with a view to meet the 
great and increasing traffic, from the north-east to the south-east 
of London, it be referred to the engineer to report as to the most 
advantageous position for a bridge across the Thames below Lon- 
don Bridge, which would be best suited to meet the pressing re- 
quirements of the public,”—and on the 10th December, 1877, I 
reported to the committee that, in my judgment, Little Tower- 
hill, between the Tower and St. Katharine’s Wharf, on the north 
side of the Thames, rather more than half a mile below London 
Bridge, was the position best suited for the new bridge, and that 
the approaches to any other bridge at a lower point would be very 
inferior to those obtainable near the Tower, and would be 
seriously interrupted by the St. Katharine and London Docks, 
with their opening dock entrances. In the Appendix No. 1 are 
given the distances between the metropolitan bridges, from which 
it will be seen that the distance between London Bridge and the 
proposed Tower Bridge would be greater than between any of the 
other bridges over the Thames up to Vauxhall Bridge, and would 
be about double the distance between the following bridges, viz. : 
—Londan and Southwark, Waterloo and Charing Cross, and 
Albert and Battersea Bridges. 

The report states that the width of the river at the proposed 
point of crossing is about 850ft., that its surface is to a large 
extent occupied iL. vessels moored in tiers, and that so far as has 
been ascertained, about twenty-four masted vessels per diem aq 
up and down the river between the Tower and London Bridge. 
‘That about two of these have masts reaching aver 80ft., four over 
70ft., and six—or one-fourth of the whole number—over 65ft. 
above the water level. 

The report also contained the following statement by Mr. 
Leach, the engineer to the Thames Conservators :—‘‘ A low-level 
bridge, say with a headway not less than that of London Bridge, 
if provided with means of transit through it, as proposed by Mr. 

ett, or if similar in character, would beobjectionable on account 
of the obstruction to navigation which would be involved. In order 
to pass it, every ship coming up with the flood-tide, or going down 
on the ebb, would have to Se brought up head upon tide, made 
fast to a buoy, and then veered through the openings of the bridge, 
an operation not always easy of accomplishment, especially 
during the prevalence of strong winds. To accomplish this opera- 
tion the whole space between the tiers of ships on either side of 
the river would for the time being be occupied, occasioning great 
disturbance and obstruction to the passing traffic. To make the 
side arches or openings available for the passage of vessels, some, 
probably three or four, of the tiers of ships and barges must be 
abolished. At present the maintenance of these tiers appears 
essential for the business of the adjoining wharves, not merely of 
those to the westward, but also for those to the eastward of the 
bridge, Whether the interests of the nayigation do or do not 





outweigh the public requirements for bridge accommodation, 
would have to be considered after the wharfingers and others in- 
terested had had an opportunity of stating their case, which they 
could probably urge much more forcibly than I have put it.” 

Interviews had been previously obtained with persons practically 
acquainted with this navigation, and who theoetere appeared 
most competent to form an opinion, and they all agreed that in 
so narrow a space, crowded with shipping, and in a strong wind 
or tideway, it would be almost impossible to stop large vessels 
during the opening of the bridge, and then safely to navigate 
through it; that the ships would lose their steerage-way and 
swing round upon the bridge, and that the formation of such a 
structure would result in the closing of the navigation above it 
for such vessels. 

The interruption of the road traffic over the bridge during the 
I ze of the vessels would also be a very serious inconvenience ; 
and though the time occupied on each occasion of clearing the 
traffic off the opening section of the bridge, opening it, passing a 
ship through it, and closing it again, has been estimated at a few 
minutes only, the time would frequently exceed that estimate, 
and the uncertainty as to time attendant upon such stoppages, 
occurring forty-eight times daily, for the passage of the vessels, 
would be a very serious drawback to the utility of any leading 
ey ee pag thoroughfare. An opening bridge would therefore 
be bad for the navigation and bad for the street traffic. 

These conditions have rendered it necessary to consider the 
practicability of constructing a high-level bridge, and its com- 
parative advantages and disadvantages; and it appears that if 
the masted vessels which have topmasts exceeding 65ft. above 
the water level being one-fourth of the total number, would 
lower their top masts, a high-level bridge might be constructed 
which should give a clear headway for all ships to pass under it, 
and which might be provided with convenient approaches and 
gradients. Ships do not use their topsails in the river above 
Gravesend, so that they could lower their topmasts on their 
passage up to London, and raise them again on their return 
without detention; and the lowering of the topmasts of half-a- 
dozen of the larger ships daily would involve much less incon- 
venience than the lifting of the road, and all its traffic, toa 
sufficient height to clear them, so that by this means the incon- 
venience to the road and river traffic, considered conjointly, may 
be reduced to a minimum. 

A letter having been received from Mr. Brand, the Comptroller, 
stating that the Court of Common Council have had ee their 
consideration the desirability of constructing a bridge across the 

es in the same position as that recommended by me to the 
committee, viz., from Little Tower-hill and Irongate-stairs on 
the north side, and from Horselydown-lane and Stairs on the 
south side of the river, and that the subject had been referred to 
a committee, who were desirous of a conference with this Board 
thereon, and nr regard the Board to receive a deputation of the 
committee for that purpose, such interview with your committee 
took place on the 26th November last, and it was then resolved— 
** That the further consideration of the subject be adjourned until 
the engineer has conferred with the City Architect and inspected 
the plans prepared by him, and has reported to the committee 
upon such plans, and also generally his own views upon the sub- 
ject.” On the 5th December last I had a conference with the 
City Architect, who showed me his plans for a low-level bridge, 
with an opening for the passage of vessels through it, in accord- 
ance with the following conclusions of the Special Bridge or 
Subway Committee of the Corporation, dated 17th May, 1877. 

“Having very fully and carefully considered this very 
important question, both with regard to the imperative necessity 
for the relief of the traffic of this city, and the convenience of 
the river navigation, we are of opinion that the best means to 
be adopted, in order to meet the wants of, and to relieve 
perBars the continuously increasing traffic of this City, will be 
to construct at the site indicated in our former report, viz., that 
approached from Little Tower-hill and Irongate Stairs on the 
north side, and from Horselydown-lane and Stairs on the south 
side of the river, a low-level bridge, with proper arrangements 
for affording the requisite facilities for passage of vessels up and 
down the river Thames.” But the City Architect did not wish 
those plans to be considered as his matured and adopted views ; 
but rather as forming part of his own studies in working out the 
subject. Iam unable, therefore, to report to the committee upon 
them. In order to enable me to comply with the latter portion 
of the resolution, directing me to report generally my own views 
upon the subject, it has been necessary to prepare plans and 
estimates of various designs for solving this important engineer- 
ing problem. 

The City Architect, in his report to the special Bridge and 
Subway Committee on the 2nd May last, has shown that the 
descent into a tunnel under the river opposite Tower-hill would 
be equivalent to the ascent to a high-level bridge, with a clear 
headway of 82ft. Gin., and that its cost would be from £1,500,000 
to £2,000,000. Now, unless it could be shown, as it cannot in 
the present case, that a subway presented considerable advan- 
tages in its approaches, or in cost, over a bridge, or that a bridge 
could not be formed without serious interruption in the naviga- 
tion, it would be difficult, if not impossible, to justify the carrying 
of one of London’s main Mme > ee for more than a quarter 
of a mile through a tunnel, the ventilation and lighting of which 
must be more or less defective. 

Appended to this report—Appendix No. 2—is a table showin 
the inclinations of some of the main thoroughfares of London, anc 
—Appendix No. 3—the City Architect’s table of the approaches 
to the metropolitan bridges over the Thames, all of which have 
inclinations steeper that lin 40. The portion of the Victoria 
Embankment rising towards Blackfriars Bridge has an inclina- 
tion of 1 in 40. Charterhouse-street, recently formed by the Cor- 
poration, from Holborn Circus to the Meat Market, is 1 in 41 for 
a length of nearly a quarter of a mile ; whilst St. James’s-street, 
Pallanall, Regent-street to Regent-circus, and the Haymayket, 
average from 1 in 32 to 1 in 36 for the distance of about a fifth of 
a mile each, and they all have steeper inclines along those routes. 
The southern approaches to Waterloo and Southwark Bridges are 
also steeper than 1 in 40 for distances of about one-fifth of a mile, 
whilst Pentonville-road has an average inclination of 1 in 30 for 
half a mile. The steepest road approach to a high level bridge 
such as I should pro would be on the Surrey shore, the incli- 
nation of which would be1in 40, On the north side the inclination 
would be 1 in 50 to 1 in 60. This approach would rise from 
King-street over Little Tower-hill, and would give direct access 
to the river by the shortest route from the Minories, Royal Mint- 
street, and all the northern and eastern main thoroughfares in 
that neighbourhood. The roadway would be 40ft. in width, and 
a footway 20ft. wide would rise by the side of it from Little 
Tower-hill up to the bridge. 

The southern approach would commence at the Board’s Tooley- 
street improved thoroughfare east of Queen Elizabeth’s Grammar 
School, thence it woul rise by taking one and a-half turns round 
a spiral curve, about 300ft. in diameter, at the back of the Anchor 
Brewery, and thence on to the bridge at Hartley’s Wharf. By this 
arrangement the traffic over the bridge would start from, or be deli- 
vered on to, a wide arterial thoroughfare about to be formed close to 
the river, by which it would be placed in communication with all the 
other parts of London in the most convenient and direct manner. 
The length of a direct route from Tooley-street on to the bridge 
would be 240 yards, whereas the —. round the spiral road 
would be 714 yards, or 474 yards, which is about one-quarter of a 
mile longer, so that it would occupy carts travelling at the rate 
of three miles an hour an extra five minutes, or cabs travelling at 
the rate of six miles an hour, two and a-half minutes more than 
if the road were level and direct, and it must be borne in mind 
that it is only in travelling from south to north that the rise 
would have to be surmounted, and that on the return journey it 
would be a descent, 

Foot passengers would go by the direet and shortest route, 





ascending at an inclination of 1 in 14, which is rather easier than 
the footway approach to the south side of Charing-cross Bridge. 
At other points footway communications would be made by steps 
between the bridge and the various adjoining wharves. 

There would be an actual saving in distance travelled on the 
double journey of 1} miles for all the carriage traffic coming from 
the east by Upper East Smithfield and Royal Mint-street, and 
going east, taking the new route instead of going round by 

zondon Bridge. Carriages would, moreover, have a clear route 
and avoid the constant blocks in Great Tower-street, Eastcheap, 
London Bridge, and Tooley-street, and at the same time all those 
streets would be relieved of the additional crowding from traffic 
which is foreign to them, and which, by being carried through 
them, is unnecessarily destructive. to the despatch of business 
within the city, and beyond it. The traffic by the London Bridge 
route has now, moreover, to be drawn over about a fifth of a mile, 
with gradients as steep as from 1 in 20 to 1 in 45, 430ft. of this 
being 1 in 20. For traffic coming from the north and north-east 
of Aldgate, by way of Fenchurch-etuset and Gracechurch-street, 
and going east of Tooley-street, the above conditions would 
remain the same, excepting that the actual distance saved on the 
double journey by the new route would then be only a little over 
six-tenths of a mile. 

Taking Aldgate as an intermediate point between the two 
bridges on the north side, and the Bricklayers’ Arms Station as 
the intermediate point on the south, the route travelled would, so 
far as distance is concerned, be practically the same over either 
bridge, and the traffic would have the choice of two routes. By 
London Bridge the vehicles would pass over a steep gradient for 
a short distance ; by the Tower Bridge, over a better gradient for 
a longer. distance. By the dispersion of the traffic into two 
separate routes the crowding would become halved, and both 
routes would thus be rendered more useful; and it would be 
difficult to devise other means by which the crowding of the 
arterial lines which pass through the City would be more effectu- 
ally relieved. The saving in time would be far greater than the 
mere saving of the distance travelled. Colonel Fraser, the Com- 
missioner of City Police, has reported that the whole of the south 
side of Lower Thames-street, facing the river from London 
Bridge to the Tower, with the exception of Billingsgate Market 
and the Custom-house, consisted entirely of wharves, at and from 
which an enormous amount of merchandise, averaging nearly 
2000 tons, was daily delivered and carried away. From Brewers 
Quay, at which as many as 4000 casks of butter were not unfre- 
quently landed in one day, from 300 to 400 tons were despatched 
weekly. In Pudding-lane and its immediate neighbourhood 


| 32,700 boxes of oranges, each weighing about 1} cwt., were sold 


and carried away during the last week, all of which passed 
through Lower Thames-street, where it was not unusual to see 
sixty or seventy wagons being loaded with that one kind of fruit 
at the same time. Billingsgate Market had recently been 
enlarged, and the traffic connected with it had also increased 
greatly. The larger proportion of the goods arrived in railway 
vans, and fully 1500 vehicles congregated in the approaches to 
the market every morning to convey fish to all parts of London. 
Irrespective of the constant occupation of the streets, owing to 
the requirements of these particular trades, upwards of 1500 tons 
of general merchandise were daily received at, or delivered from, 
warehouses in Thames-street or its close vicinity, and all that in 
addition to the ordinary through traffic. On an average, 3000 
vehicles pass daily through Eastcheap, 7000 through Gracechurch- 
street, and 2000, chiefly heavily laden, through Thames-street. 
Another cause of the block of the traffic in those thoroughfares 
was that most of the fresh fruit and foreign potatoes formerly 
brought by water to London Bridge and Billingsgate Market was 
now loaded at the London Docks, necessitating a double cartage 
and a consequent detention of the van for the process of unload- 
ing at the warehouses. 

e saving in distance to foot passengers in the first case would 
be about 1} miles, in the second instance over a mile, and in the 
third case about 4 a mile because they would not travel round the 
spiral curve, but go direct. 

These approaches would be available for any description of 
high-level bridge, and as the formation of them, and the purchase 
of the property occupied by them, form the most serious items in 
the cost of the bridge, I have availed myself of the kind assistance 
which Mr. Vulliamy offered me, and have obtained from him an 
estimate of the cost of the purchase of the property required (as 
appears from his letter hereto appended) ~-Net cost of property 
required, £700,000; cost of forming approaches, £150,000; total 
cost of approaches, £850,000. 

The accompanying plans show the position of the bridge and 
its approaches, and of the tiers of shipping in this part of the 
river. Such a bridge could be formed in three spans, with two 
piers placed in the river in the line of the present tiers of ship- 
ping, so as to give a clear width of navigable waterway, in the 
centre of the river, of 444ft., and two side openings of 184ft. 
each, or the river could be crossed in one span of 850ft. 

I have considered the relative suitability of various forms of 
bridges, viz., suspension bridges, girder bridges, and arched 
bridges, and of the material of which such bridges could most 
advantageously be constructed. Suspension bridges, although in 
many instances economical for wide spans, are liable to consider- 
able vibration with heavy traffic, and seem té”be unsuited to this 
locality owing to the great height that would be required for 
the towers, the character of adjoining banks, and the length 
of the anchor chains. A straight girder bridge could not 
conveniently be built to cross the river in one span, 
and such form of construction would render it necessary to place 
two piers in the river as above described. An arched iron bridge 
of one span, with a roadway over it, would have a very handsome 
ay aspen but it would necessarily form a very flat segment, so 
that the strain upon the metal, and thrust upon the abutments, 
would be very great, and it would therefore require a heavy mass 
of metal, ad Goose very costly. It would, moreover, unneces- 
sarily reduce the headway for shipping near to its haunches. I 
am of opinion that a trussed girder bridge of one span, in an 
arched form, with the roadway carried across the arch, and sus- 
pended from it, will probably afford greater advantages than any 
other sort of bridge. In Appendix 5 is given the description and 
dimensions of some of the most important bridges hitherto con- 
structed. The East River Bridge now in course of construction 
between New York and Brooklyn will be the largest span bridge 
in existence. It is a suspension bridge with a central span of 
1600ft. The proposed suspension bridge over the Firth of Forth, 
which it is expected will shortly be commenced, is designed with 
two spans of 1600ft. each, but the platform which it is to carry 
will be only one-fourth of the width, and designed to carry only 
one-fourth of the moving load that the Tower Bridge is intended 
to carry, so that the total weight of the greatest span with the 
full live load upon it will not be more than one-third of the total 
weight of the Tower Bridge when so loaded. The Tower Bridge 
would be the largest arched bridge in existence. 

Great advances have of late years been made in the manufac- 
ture of steel, and it is now produced at a cost not much in excess 
of that of iron some few years back, whilst its much greater 
strength to resist both tensile and compressive strains enables 
the weight and cost of the structure formed of it to be greatly 
reduced, and renders it especially suitable for bridges of large 
mi The St. Louis Bridge which has recently been built over 
the Mississippi is a bridge of the same character, and is con- 
structed of thesame material, although its width and span are 
not so great as those of the bridge now proposed. 

It is intended to make the width of the'new bridge 60ft., sub- 
divided in two footways of 12ft. each, and a carriage-way of 36ft. 
The Tower Bridge will, therefore, be in all 6ft. wider than London 
Bridge, which is 54ft., the carriage-way being 34ft. 8in., and each 
of the two footways 9ft. 8in. in width. I estimate the cost of 
such a bridge, if erected in three spans, including the cost of 
forming approaches and the purehase of the property required, at 
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about £1, 100,000, whilst the cost of such bridge, if erected of one 
span, which I recommend, would be about £1,250, 


(Signec i) J. W. BAZALGETTE, Engineer. 
To the Works, ke. BG ommittee. 
Designs ror Tower BripGr. 


The Works Committee of the 4th March hesing iis directed that I | 
should add to the foregoing report some designs for the proposed | 
bridge, I submit, herewith three designs for consideration. In 
order to meet the conditions which have to be fulfilled, and to | 

estimate the cost, it has been necessary to consider various | 
ver se and to calculate the weights and strains to which such | 
bridge would be subjected, and to determine as to the material | 
Dest adapted for its construction. 

‘The vitimate tensile strength of wrought iron varies from 
twenty to thirty tons per square inch, whilst its power of resist- 
ance to compression is much less. Five tons to the square inch 
has been very generally adopted by English engineers as the 
strain to which the parts of wrought iron bridges should for 
safety be limited when the bridge is fully loaded. The strength | 
of steel is much greater, but until a recent date its cost, and the 
uncertainty as to its quality, have prevented its use in large | 
structural works; the improvements in its manufacture by Dr. | 
Siemens and others have, however, rendered it more thoroughly | 
reliable, and enable it now to be produced, at a moderate cost, 
with nearly double the strength.of iron. In the construction of 
the St. Louis Bridge 13 tons to the square inch have been allowed 
as the safe strain, and though this may be considered as too high 
a figure, it must be admitted that the standard of safety for steel 
is very considerably above that of iron. 

Mr. Barlow has shown that with an ordinary form of wrought 
iron detached girder, with a depth of 7; the span, the limiting 
span in iron, with a strain of 5 tons per square inch upon the 
metal, is about 600ft.; whilst the limiting span of a steel girder | 
of like proportions, with a strain of 8 tons = square inch, 
would be theoretically 960ft. But, assuming a live load of 1 ton 
to the foot upon such a girder with a span of 400ft., the weight 
required for a steel girder would be 320 tons, whilst the weight of | 
the iron girder would be 800 tons. 

‘These conditions have a most important bearing upon the con- | 
struction of a bridge of 850ft. span, because in such a wide span | 
the weight of the mete] carrying the structure bears a very large 
proportion to the total load which it is designed to carry, and | 
adds materially to the weight to be supported. Consequently, if | 
the quality of the supporting metal gives it greater strength its 
quantity and weight can be proportionately reduced, and this, 
again, reduces the load to be carried, and thus permits of a still 
further reduction in the quantity and weight of the supporting | 
material. So if, on the contrary, a weaker metal be employed, | 
the necessary proportionate increase of the quantity and weight | 
of the supporting metal adds to the load, and consequently | 
demands a still further increase in the thickness and weight of 
the metal, and thus, in fact, the spans which can be attained by | 
the various supporting materials are pre gy nfl limited by their 
quality ; ; and, by the employment of steel, it is now rendered 

uite practicable to throw an arch of 850ft. span across the 
' ‘hames, which shall bear with perfect safety the heaviest moving 
load that can possibly be placed upon it, and I would recommend | 
its adoption for all the designs pe “d, 

The first design is for a braced arched bridge, crossing the 
river by one span of 850ft., having a rise equal to one-eighth ‘of its | 
— the roa: ae passing throug gh the arch, and being partly 
above and partly below its soffit. The two other designs are for 
a bridge of three spans, and are of the straight ; girder form, one 
being a trussed girder bridge, and the other of a composite canti- 
lever and girder construction, the centre span in each case being 

44ft. 








| 
I recommend the adoption of a one span bridge, subject to such | 


modifications of its details as may hereafter be deemed desir- | 
able. Va, Wp, dee 

15th March, 1877. 
Architect’s Office, Spring Gardens, 8.W. | 

8th February, 1878. 
New Brripce rrom Horsetypown to THE TOWER. 

Dear Sir Joseph,—I have had a careful estimate made for the 
approaches of this bridge, my estimate in gross being £870,000, 
net £690,000, re « za recoupment of £180,000. 

I may state that Thave allowed for the new guard room now 
being built over the site of the stores on Tower Wharf, and also 
allowed for any injury to light (ancient) to warehouses and offices 
of the London Dock Company.—Y ours faithfully, 

(Signed) GEORGE VULLIAMY. 

Sir Joseph Bazalgette, 

&c., &e., &e. 
APPENDIX No. 1 
DISTANCES BETWEEN METROPOLITAN BripcEs. 
Miles, Pur ae, Feet. 
Proposed Tower Bridge to London 


Bridge, about. 360 
Tandon Bridge to Southwark . 180 
Southwark to Blackfriars... 420 


Blackfriars to Waterloo... 
Waterloo to Charing Cross. 
( ‘haring Cross to Westminster.. 

Westminster to Lambeth . . 

Lambeth to Vauxhall inet aetna il 
Vath EE NE EE Sl EE AR | 
Chelsea to Albert Bridge ... 

Albert Bridge to Battersea 


NAcc VK ROW Whe 


31 
30 
50 

320 

160 
6 

. 630 

420 

200 

260 
40 

340 


Battersea to Wandsworth... |. ... .. .. 1 
Wandsworth to Putney eT 
Putney to Hammersmith... .. 2. .. .. 1 
Hammersmith to Kew ... .. ... .. .. 3 

About ... 13 5 


APPENDIX No. 2 
GRADIENTS OF SOME ExistinG THOROUGHFARES IN THE 











METROPOLIS, 
Feet. 
St. James’-street, Piccadilly— 

WO UIE isos c0hcy. xan, d8eycdeenc, a one 4 ee Oe 
a a coast hai. tenist-duhus, 300 ce, 
+ on Ul ma, \pidtes bee! oeige: ce, 

Making an average for the whole 
length of ... RT eee 1 in 32 

L\egent-street, from Pall Mall to Regent 
Circus— 

rar WOE es ee ae BR eee 
3 . tf i fea 
“ - TE ae dias cake 

Making an average for the whole 
length of .. 6 AD. sn 

Haymarket, from Pall Mall to Piccadill: ly 
For alength of .. cogs WU, ie ee 
te 4 Sic RO AE Ae OMB 
i‘ eS dig Vater ste tan?” oe" sn ee ae 
ya BA Sa, pts! Poet shh. eas, ge» 426). 





Making an average for the whole 
length of... . .. 1060 ... 1in 36 
New © sibedliciiibiaivent: ‘made by the 
Corporation from Holborn Circus to 
Meat Market ek cea) ae 
ey Bolton-street to Half Moon- 


| From ae street, near New slats to 





| 








Victoria ae ta ea Temple Gardens, | BLACKFRIARS BrIpGE. 
to Blackfriars Bridge . .. 540 ... Lin 40 Approach on the North side eh the River. 
City- onl ~— the Angel to Oakley- rm vosbee to Bride-lane ... 292 ... 1in66 
crescent— 4. i ence to Union-street aes “ayy ee oe Loe 
For alengthof ... ... .. .. .. 40... Llin® oa to Tudor-street ee 
” ” tte tte nee nee are 240, Lin 29 | »» twoead Badge. ae. ie 
” ” oe tee ote oe ee | B70. Lin BL », alongthe Bridge .. ... .. .. 22 ... Lin 26) 
” ” aii cea! ate! ts lieve AD: 4.0 Ai BS | »,  tocentre of Bridge... 2. ... 263 ... Lin44 
nee P Pe Approach on the South side of the River. 
ee | My average for the whole 1400 fs 35 | | From rey) Arch by New Cut to 
> S. + RO ARR elite oid ong Mi ae ae as Stamford-street ... . «- 10600 ... Lin 194 
|F pepe os eee t Southampton-street to | Thence to Upper Ground-street .. .. 340 .. 1in 57 
Por wtength of 600 sera ee ol 8 » tocentre of Bridge... .. .. ... 660 ... lim 26} 
o oJ a epsgeme) ep rotate yy SovrHwARK Bripce. 
ie re Sh tial Gol ni tise - ok : in = Approach on the North side of the River. 
eis i doo ‘SaniST cekucieads dda ida in 2 


From Cannon-street West to one pes 



































| 
=, | street she! dds: i MT dae, 
Making an average for the whole : Thence - Upper Thames-street ... ... 225 ... 1in32 
length of . --. 1285 ... lin 23 | », along Queen-street-place ecient Gee. A 
Holloway. road, towards Highgate ‘Arch- | “a »  tocom- 
wa: ‘ mencement of Bridge aki and {weg weaaacsly aie toce.) eK 
For alengthof ... .. ww. 300... Lind » - to Nosthern Pier. ... 0... ..) 20... Lin ® 
i ‘a pals? «ole Sdaiithad; ans = si oe »  tocentre of Bridge... ... 136... lin 8 
Be ee Se et a eee tad in A h 
ve eer pproach on the South side wf the River. 
” ” bets. RI bo isso htt oh = -- Lin22 Park-street along Southwark 
i aa Aa) geht cid easeittive ww! Ling Bridge-road . ere Veet 
Making an average for the whole > | Theo o competent of Brdge BO 1nd 
length of 0.0. ee ee eee ee 20UG Lin 28 »  tocentreof Bridge... .. ... ... 186... lin 81 
APPENDIX No. 3. Pia Brince. 
GRADIENTS OF THE APPROACHES TO THE METROPOLITAN Approach on the North side of the River. 


RIDGES, : | From —— street to Arthur-street 
As stated by the City Architect. 


Wesruinster BrIpcE. Gheaes to centre of Arch over Thames- 


3 F i treet ide bid as in 1: 
Approach on the Westminster or West side of the River. | ecco ta céuteoiol-the Bridge al mM : - po 
A distance Ascent ef ” 


250 ... lin 140 


¥ eanmnt of App proach on the South side of the River. 

walleces level. | From St. Thomas-street to Denman- 

From Delahay-street to King-street .. .. — ... — | street Tet Sg? I Ok a, ee 
King-street to Parliament- Me oe er ogy 385 | Thence to Duke-street ... 0 1D). 4a 
Thence to Western side of Victoria | »  tocentre of Arch over ‘Montague- 

Embankment Sr. rie yy ae close ee & . 14... lin? 
Thence to Eastern. ‘side of Victoria | a) ee centre ‘of Bridge a8 SUE hs ioe eee 
Embankment _... a =r 82... Lin 34 | APPENDIX No. 
Thence alone the Bridge aut fae ised deee ase Cd | D ‘ 
», centre of Bridge ... . 150 |. 1in 150 | DISTANCES BY ALTERNATIV o Seven OVER bes AND TOWER 
Approach on the Lambeth or | East side of the River. | eon Feet. 
From Lower Marsh to bend in ee | From Blackwall Railway at Minories to east end of 
minster Bridge-road ... .. .. 450 ... 1in90 Tooley- -street, vid London | hai tale aie 7980 
Thence to York-road ... ... ... ... ... 8350 ... lin 70 | Between same points, vid Tower Bridge y 
» to Belvedere-road ... .. ... ... 263 ... Lin6O | ae 
» alongthe Bridge .. ... .. ... 140 ... 1in40 | Saving in one journey . ee? 
; further along the Bridge Seren mee GS »» on journey there and back... ... 6610 
», further along the Bridge sii eds 60 ... Lin40 | — 
», further along the Bridge ... ... 244 ... Lin 61 | From Aldgate, at Minories, to east end of Tooley rah 
,,  tocentre of Bridge Aiiaaiiic Rb las ieee vid London Bridge .. Mts sa 7350 
Se icleacilich Sibi | Between same points, via Tower Bridge ots -anahi een ties 5740 
Approach on the North side from the Strand to centre of Bridge, | Saving in one journey. 1680 


nearly level, a distance of 1160ft. 3» On journey there and back... ... 3220 
Approach on the South side of the River. i 
A distance Ascent or | From Blackwall Railway at Minories, to sannnirgein 

of feet. descent of. | Arms, via London Bridge 


| Between same points, via Tower Bridge ‘ 


York-road_... ae  waTy Fee —— 
York-road to end of the Bridge sscylinewti Oe don tal Ps | | Saving in one journey nai: ive ae 
Thence to centre of Bridge <ie:\reop1d +94) OC ok TOO +» on journey there and back... ... 2720 


APPENDIX No. 5. 
i reser t Bass: Examples of ime Bridges of se Span. 
































j | | 
lease 
| Form or ae \o S| . Rise of | Depth of rib or| Soffit above 
description. | Material. is Z| Span. arch, vousseir, high-water. 
| ABS | 
FE See ee | I | | 
Arched bridges, stone and brick : : | ft. in.| ft. in. | ft. in. ft. 
Bridge over the Dee, at Chester .. Circular arch | Sandstone 2 200 0} «42 0 4 0 _ 
Victoria Bridge, over the speach Durham ee | 
Junction Railway .. .. cae” | Do. | 4] 160 0| 72 0 i <j 
( , : Is \ vaerge 152 0} 37,0 49 295 
London Bridge, over the Thames .. .. .. |~ Elliptical arch | Granite }5 ( 140 0) ~ —- 274 
| Boa 2 1390 0) — + 24 
Gloucester Bridge, overthe Severn .. .. Do. Sandstone | 3) 150 0 35 0 4 6 ad 
Waterloo Bridge, over Thames... .. .. Do. | Granite | 2 | Each 120 0| 32 0 | 5 0 — 
Maidenhead Bridge, over Thames... .. .. Do. Brick in‘ cement 2 | 128 0} 2440 | 5 3 
{ | 
Arched bridges, wn & cast iron & steel : | | 
Douro Bridge. . ne braced arch Steel | 1 525 0, 130 0 33 0 - 
St. Louis Bridge, over ead. ; ‘ Do. Do. | 3| «Sides = o 50 0 12 0 75 
Coblentz Bridge, over Rhine .. .. .. .. Do. Wrought iron | 3 ed 314 0) 28 0 10 9 28 
Southwark Bridge, over Thames .. .. .. { Circular arch Cast iron 3 \{ Centre pod a 4 0 6 0 = 
Sunderland Bridge, over Wear Do. Do. 1} 236 0) «634 0 5 0 - 
ie ern Vi pa Railway Bridge, C olebrook Dale | 
Railw: + Pre Do. | Do. 1) 200 0} 20 0 | 40 - 
Victoria “Bridge, over Thames . RRS Sg Do. Wrought iron 4| Each 175 0} 17 6 $4 - 
Deflection 
‘“ of chain. 
Suspension nesigee ; : P | 
East River Bridge, in course of construction |( , P . 3 | (Centre 1600 0) ,.,. 
for connecting New York and Brockiyn DN estas sanecsaee Steel wire | | (Sides 900 0 Bt 
Clifton Bridge, over Niagara... .. | Suspension Iron wire cables | 1 | 1268 0) 92 0 |The ote of the bridge 
} only 12ft. wide 
Cincinnati Bridge mo. leattahee dhl Do. : 1| 1060 0 - _ | = 
Niagara Bridge—road | eR Do. Iron wire cables | 1 | 821 0 _ — 
Fribourg Bridge . keto ahaa Do. Do. eu 870 0} 63 0 _ _ 
Clifton Bridge. ter Avon TES es Do. Wt. iron bar links} 1 | 702 0} 70 0 _ 
Pesth Bridge... Pt eS RE SS Do. 0. om 666 0) . — 
Menai Bridge... .. ie lag sy aN Do. Do. } 1} 579 0 3.0 | -- 
Union Bridge, over Tweed... auld aa Do. Rods of roundiron| 1 449 0) yo 0 — — 
Hammersmith Bridge, over Thames .. .. | Do. Wt. iron bar Mnks | 1 422 0 29 0 - _ 
Girder or truss bridges : | } 
Cincinnati (Southern Rz — ay) set ay Truss } 1} 517 0 — - — 
Kuilenberg ——— Holland .. Ae 2 — Wt. iron aud steel| 1 | 493 0 - 6 8 
a ‘ iets an tn = | — | 420 0 4 —_ 
Louisville ° . -- | -. | 400 0 _ — _ 
Bridge over W eichselat Dirsch: wu,near Di inti Lattice girder | W rought iron | 6| Each 397 0 38 6 co 
Bridge over the apnaad at Cologne. ics Do. t | 4) Each 322 6) : 7 3 — 
Tay Bridge .. .. <s. s | Do. Do. i—| 245 «(0 -- 27 
} | | | |This irri e is remarkable for 
its length. comprising cighty- 
| five spans, varying from 60ft. 
to 245ft. The width of plat- 
, poh is only og ; 
Bowstrin, 7, (e r | ; } 
Royal Albert Bridge, Saltash, over Tamar .. i doable ber | Wrought iron 2 7 Each 445 0) x 56 3 | 100 
Tubular bridges : | 
Britannia Bridge, anna a | Wrought iron 2) Each 459 0 — | 30 0 103 
Conway Bridge .. | Do. 1 400 0) — | 25 6 18 
The followi ing bridges are not yet commenced : | | | 
Forth Bridge, proposed to ge | erie | 
over the Firth of Forth . : . «| Suspension | Steel links. 2 1600 0) 375 0 This bridge comprises in a 


| thirty-five spans, but thirty- 
| three of these are not more 
than 130ft. The platforms 
of the wide spans are 14ft. 
wide. 

( Cantilever and | | 
Long Island Bridge, America (proposed) .. | - girder Steel — | 


1 
“ 
ad 
© 
| 
| 
| 





street ; ER Nie eT 
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| 


| pele } 





THE ENGINEER. 





Marcu 29, 1878. 








LEGAL INTELLIGENCE. 


COURT OF APPEAL, LINCOLN’S INN. 
March 27th. 


DALTON v. THE SAVILE-STREET FOUNDRY AND ENGINEERING 
COMPANY, LIMITED. 

Tuts appeal froma decision of Baron Pollock, raised a new 
point in patent law. The action was brought to restrain the 
defendants from infringing a patent granted on the 7th of June, 
1876, to Sarah Marsden, widow, one of the plaintiffs, and after- 
wards assigned by her to George Dalton, the other plaintiff. 
Mrs. Marsden is the widow and the administratrix of her late 
husband Ald. Henry Rowland Marsden, of Leeds, and the patent 
was granted to her as for a communication made to her from him. 
The statement of claim in the action alleged that the invention 

ad been communicated to her by her late husband, and that the 
same was notin use by any other person, but was a new inven- 
tion as to the public use and exercise thereof within the United 
Kingdom, and was first introduced therein by Mrs. Marsden. 
The defendants demurred to the statement of claim on the 
ground that, on the facts therein set forth, Mrs. Marsden was 
not, within the meaning of the statutes relating to patents, the 
first and true inventor of the supposed invention, inasmuch as 
it was not invented by her, and was not a communication to 
her from abroad, but by an Englishman residing in England, 
and that the letters patent were therefore not valid. aron 
Pollock allowed the demurrer. The plaintiffs appealed. 

It was stated in the course of the discussion that the communi- 
cation to Mrs. Marsden was really made by means of documents 
discovered among her husband’s — after his death. 

Mr. T. Aston, Q.C., and Mr. R. 8. Wricut, for the plaintiffs, 
contended that the principle of the cases in which it has been 
held that a person who receives a communication of a new inven- 
tion from abroad is the true and first inventor within the meaning 
, of the statute of James I., was applicable to the present case. 
They admitted that the point was a new one, but they urged 
that it would be a great hardship on the widow if she were 
deprived of the benefit of the patent by the accident that her 
husband died before he could take out a patent. 

Mr. HerscHet, Q.C., and Mr. Macrory, for the defendants, 
were not heard. 

The Master of the Rotts said that this action was really an 
experiment. From the time of the passing of the statute of 

ames I. no one, so far as his Lordship was aware, had ever 
before contended in a Court of Law that a communication made 
in England by one British subject to another would entitle the 
receiver of the communication to take out a patent for it as the 
true and first inventor. It was very difficult to see upon what 
principle the Judges had decided that a person who did not invent 
anything, but who merely imported the invention of somebody 
else, was the true and first inventor. That, however, had been 
decided. No principle had been assigned for it, and it must be 
looked upon as an anomalous decision which had by lapse of time 
and recognition acquired the force of law. In one of the old cases 
in the time of Henry VIII. the decision that a monopoly might 
be granted by the Crown to a person who brought a new invention 
from abroad was put upon the ground that a man who brought 
over an invention at the ee of his life or the consumption of his 
estate had performed such a meritorious service that he ought to 
have a monopoly. There was at that time so much peril in com- 
munications between one country and another that a meritorious 
consideration arose, and no doubt it was the fact that this had 
been decided before the Act of James, which induced the Judges, 
after that Act, to treat a person who brought an invention from 
beyond the seas as being in a position equivalent to that of the 
true and first inventor, and in course of time such a person got to 
be spoken of as the true and first inventor. But, such being the 
origin of the decision, what right had the Court now to extend it 
to the case of a man who died before taking out a patent for his 
invention, and whose representative after his death found the 
invention among his papers, and then took out a patent for it as 
for a communication made by him to her? Whether any provi- 
sion ought to be made by the Legislature for such a case it was 
not for the Court to say; no provision had been made. The 
patent was void, and the appeal must be dismissed, with costs. 

Lord Justice Corron and Lord Justice THESIGER concurred. 








ON SOME RECENT IMPROVEMENTS IN THE 
MANUFACTURE OF IRON SPONGE BY THE 
BLAIR PROCESS:* 

By Mr. J. IRELAND, Engineer, Manchester. 


THE members of this Institute are no doubt conversant with 
the process of making iron sponge with which Mr. Blair’s name 
is associated. It will be the object of this paper to describe the 
improvements which have recently been made in the working 
plant, and also in the method of treatingthe ore. The iron sponge 
reducing furnaces erected at Pittsburgh were designed to work 
when the ore under reduction took about thirty hours to bring to 
a metallic state ; but in the early part of 1876 Mr. Blair discovered, 
during some experiments, that by the addition of a small quantity 
of alkali to the carbonaceous matter mixed with the ore, the 
action of reduction was quickened to a remarkable extent, and 
ore which took thirty hours to reduce without alkali, could be 
perfectly done in six hours with it. Subsequent investigation 
showed that lime in a fallen state answered as well as any other 
alkali, and on account of its cheapness was most suitable for the 
purpose. The quantity of lime required being only about 5 per 
cent., the extra cost was quite insignificant when Sued against 
the great saving in time. When, however, Mr. Blair came to 
work the existing furnaces under the new condition of quickened 
reduction, he found the arrangement could not in any way 
altered to suit it. Perhaps a brief description of these furnaces 
will make the matter more easily understood. 

Each reducing furnace consisted of a group of three vertical 
retorts, each retort being 3ft. internal diameter and about 28ft. 
high, surrounded by an outer casing of brickwork, leaving a 
combustion chamber between the inside of the brickwork and the 
outside of the retorts. The retorts and outside brickwork stood 
upon a cast iron entablature, supported on columns 12ft. from 
the ground ; below the entablature, and forming a continuation 
of each retort, were wrought iron cylinders, each surrounded with 
a water jacket for more quickly cooling the iron sponge, and 
having at the lower extremity a sliding sleeve for discharging it. 
In the top of each retort a cast iron pipe or thimble, 2ft. diameter 
and about 6ft. long, was inserted, leaving an annulus of 6in. 
between it and the inside of the retort. The retorts were heated 
externally by gas jets, the air for combustion being supplied 
through apertures immediately above each jet. When the retorts 
were thoroughly heated and all in working order, the gas 
generated from the ore under reduction ascended up the inside of 
the pipe inserted in the top of the retort, and, on meeting with 
air, flamed and so heated the pipe. The ore and carbonaceous 
matter were fed into the retort down the 6in. annulus between 
the retort and pipe, and forming a narrow column heated on both 
sides, was thoroughly heated up before reaching the wide retort 
below. Thus the ore, on entering the wide retort or reducing 
zone, was all of one uniform heat, both in the centre and on the 
outside, and hence uniform reduction was the result. This 
initial heating, as it is called, must be done if the ore is to be 
thoroughly and uniformly reduced. It was this part of the 
furnaces which would not suit the quickened action of reduction 
taking place in the body of the retort below ; the ore could not 
be heated up as quickly as the reduction took place, and hence 
the two did not work in harmony. After several alterations, 
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Mr. Blair abandoned the system of external heating, and 
decided to adopt that passing a stream of hot car- 
bonic oxide through the mass of ore and carbonaceous 
matter. writer, however, has since made some improve- 
ments in the first-named furnace, which are acmanmeanity 
described, where the initial heating of the ore is performed 
as quickly as is possible to be done by transmitted heat, and 
which is much quicker than the inserted pipe. The new form 
of reducing furnace adopted by Mr. Blair has several important 
features. ‘The following is a description of it :—A vertical retort 
made of fire-bricks, with an external wrought iron casing, stands 
upon a cast iron entablature supported on columns. ‘The retort 
is continued below the entablature by a wrought iron cylinder with 
water oats or, as the writer proposes, instead of one wrought 
iron cylinder and water jacket, four small ones are suspended, and 
thus split up the hot sponge into small columns, by this means 
effecting the cooling much more quickly. At the lower extremity 
of each water jacket is a conical mouthpiece and valve, so that 
the iron sponge can be discharged periodically into any receptacle 
placed under. The lower part of the retort from where the 
vas is admitted is larger than the upper portion. This is 
one so as to form an overhang immediately above the aper- 
ture where the gas is admitted, thus forming a chamber round 
the mass of ore, &c., and allowing the gas to permeate it uni- 
formly. At the top of the retort is an outlet for the escape of 
gas after passing through the ore, which is connected by 
a horizontal pipe to a vertical one descending to the ground, and 
there connected to the chimney flue. In the horizontal pipe 
above-named a steam jet is inserted, so as to form a vaeuum in 
the top part of the retort, to induce a regular current of gas 
through the ore, &c. The retort is fed by an ordinary bell hop- 
= "eThe carbonic oxide is generated in a gas-producer placed a 
ew feet from the reducing furnace, and connected to it by a flue 
of sufficient capacity. ‘The gas-producer is circular in section, 
formed of wrought iron plates, lined internally with fire-bricks, 
and standing on an entablature, which, in turn, is supported to 
the requisite height by columns of brickwork. low the 
entablature, and suspended from it, is a wrought iron continua- 
tion, tapering to a conical discharging valve for allowing the 
ashes to be from time to time removed. Apertures for admitting 
air for combustion in the gas-producer are placed in its circum- 
ference, fitted with slide covers to regulate the admission of air. 
Mr. Blair having made arrangements with the proprietor in 
America of the Ponsard producer, used it in preference to the 
ordinary Siemens one, as the admission of air is more easil 
regulated. The writer has used one of the circular ones described, 
and finds it answer the purpose equally as well as the Ponsard. 
The object of using a carbonic oxide gas is primarily to supply 
heat to the ore, &c., to be reduced. hat uction is effected 
by the gas is a secondary matter ; and in this point the process 
differs from other attempts where carbonic oxide has been used 
solely for reducing the ore. It will be seen that in using the 
steam jet to induce a stronger current of gas through the ore 
under reduction, the temperature in the gas-producer will be 
increased, and the gas in time become hotter than required, the 
result being that the mass against which the gas impinges in 
the reducing furnace, being almost entirely metallic, would 
become welded together, and so interfere with the regular working 
of the furnace. To obviate this, a very simple and ingenious 
arrangement has been made by Mr. Blair, by which the tempera- 
ture of the gas can be kept at almost one uniform heat. The gas, 
after ing through the reducing furnace, is still almost entirely 
carbolic oxide, and on passing by the steam jet, becomes mixed 
with steam ; in order to condense it, a water spray is introduced 
at the top of the descending flue to the chimney. AA little 
above the air apertures in the gas-producer are two pipes 
connecting it and the descending flue, so that some of the 
gas which has already passed through the reducing furnace 
can be in sent Mw the gas-producer and used over 
again, and at the same time cool down its temperature. 
By regulating the slide covers of the air apertures in the gas- 
producer and the damper in the flue to the chimney, an equal 
ey of air and ge can be supplied to the producer. It is 
‘ound, in practice, the two can be so regulated that an almost 
uniform temperature can be maintained in the reducing furnace, 
and a saving effected in fuel; in fact, by the cooling action of the 
return gas, any temperature can be obtained. The reducing furnace 
just described will reduce about 200 tons of ore to a metallic state 
weekly, the dimensions of the retort being 5ft. diameter in the 
upper, and 6ft. Gin. in the lower part, by 16ft. in height. The 
height of the whole structure is 36ft., and the cost about £700. 
e fuel used in the gas-producer is coke; and if the iron 
sponge made is intended for steel-making, the coke should not 
contain more than ‘75 of sulphur—the ke the better—other- 
wise the iron sponge will be affected by it. But where pure 
ore can be had, and coke from washed coal not containing more 
than the above-named amount of sulphur, this form of reducing 
furnace is undoubtedly the best for producing iron sponge 
in large quantities, and the whole of it thoroughly metallic. 
In the autumn of last year the writer was requested by the 
Indian Government to reduce some of the iron ore of which 
there are large deposits some fifty miles distant from the Warora 
coal-fields, the condition being that the ore must be reduced 
with Warora coal, a quantity of each having been sent over 
here from India. The ore is magnetic, very rich and pure, 
containing over 70 per cent. of metallic iron. The coal, on the 
other hand, is very poor, being a black lignite, containing about 
15 per cent. of ash and 10 per cent. water, besides a great number 
of sulphur pyrites ; and it will not coke. From the nature of the 
coal, it was evident the form of reducing furnace last described, 
where the heated gas was passed through the ore, was not suitable, 
and therefore the old form of furnace must be used, in which the 
heat is transmitted through the retort; but here, again, some 
different arrangement must be made to heat up the ore more 
quickly. The writer ultimately concluded to abandon the inserted 
pipe or thimble, and divide this part of the retort into a number of 
smaller ones, so as to present as small a column of materials to the 
action of the heat as possible. A small furnace, some 21ft. in height 
over all, was erected on this principle, with a reducing retort about 
18in. diameter, and 10ft. Gin. high, and acast iron pipe on the 
top 84in. diameter to heat up the ore. This furnace works well, 
and has been in constant operation since September last. Some 
20 tons of the Indian ore have been operated on, and iron sponge 
of uniform and excellent quality produced, part of which has 
been since made into first-class tool steel, and some of it melted 
in a cupola into pig metal. The Indian Government are so far 
satisfied with the experiment, that the question of erecting works 
on this principle for the manufacture of iron and steel in India 
is now under consideration by the Council. Various other ores 
have been reduced in this furnace with the same uniform result. 
Though of small dimensions, this reducing furnace is on the 
—- “_o for working with transmitted heat; and in 
urnaces of larger diameter, the number of small heating 
retorts, placed on the top of the larger or reducing one, wil 
be increased as the diameter of the latter increases; thus a 
reducing furnace of 3ft. diameter will have four small retorts 
above it, and 5ft. diameter will have seven. The top of the 
large retort is arched over against a circular key-brick, having 
a hole through its centre, one of the small retorts standing on 
the top of it. The remainder are placed round, each resting on 
two of the arches, so that the ore, &c., when heated, falls down 
between the arches into the large retort below. The spaces 
between the arches being almost square, and the small retorts 
round, a space is left at each corner, through which the gas 
a pe from the ore under reduction can escape into the com- 
ustion chamber round the small retorts, thus Seigler to heat 
them. To cool the iron sponge as quickly as possible after reduc- 
tion, it is split up into three or more columns (according to the 
size of the furnace) in the wrought iron cylinders below, each 
cylinder being surrounded by a water jacket, through which 





a slow current of cold water is 1; and on being dis- 
charged from the mouthpiece is sufficiently cool that oxidation 
does not take place. A reducing furnace of this descrip- 
tion, 5ft. diameter and 40ft. high, will reduce 60 tons to 70 tons 
of ore to a metallic state weekly, and the cost is about £600. 
The cost of producing iron sponge by this process will vary 
according to the locality in which the work is carried on, but, 
with the large reducing furnaces mentioned, the cost will be 
about 22s. per ton, exclusive of the ore. It is, however, confi- 
dently expected that, where several of the furnaces are in opera- 
tion, the cost will be less. The question of the subsequent use 
of iron sponge is an important one. Where the ore is rich and 
pure, iron sponge made from it can be at once made into tool 
steel, the quality of which caunot be equalled by that made 
from the best brands of Swedish bars. In the case of ore 
which is not so rich, but still suitable for steel-making, 
the writer is of opinion the best way of utilising the sponge 
made from it is to melt it in a cupola furnace into pig metal, 
and while in a molten state pour it into a Siemen’s Martin 
furnace, and in this way convert it into steel. The pig metal 
obtained in this manner will contain about 1°5 carbon, and 
parma ns no silicon, the greatest amount of the latter yet found 
by analysis being 0°25, and the lowest 0°19. If this metal is poured 
while molten into an open hearth furnace as proposed, there 
ought to be no serious difficulty in getting six heats from each 
furnace in twenty-four hours, in place of the two or three heats 
now obtained. [ron sponge melts readily in a cupola furnace, 
and the risk of oxidation is less than when it is thrown into a 
bath of pig iron in an open hearth furnace. The same remarks 
apply to the manufacture of wrought iron. From the nature of 
the particles of iron in iron sponge being so minute, it cannot be 
balled up in an ordinary balling furnace without considerable 
oxidation ; on the other hand, if melted in a cupola furnace, the 
resulting metal, containing so little carbon and silicon, if taken 
in a molten state from the cupola to the puddling furnace, very 
little rabbling brings it to nature. The molten metal can be made 
almost as cheaply as pig iron ; in fact, there is no reason why it 
should not be made as cheaply. ‘The first outlay in plant and the 
wear and tear are reduced toa minimum, To produce 100 tons 
of the metal per week, the cost of the plant will be about £2500- 
two reducing furnaces, two cupolas, fan or blower, small engine 
and boiler, Toist and ore breaker, being all that is required. 
There are many points not touched upon in this brief and some- 
what imperfect description of the process and apparatus, but the 
question is one worthy the consideration of iron and steel 
makers. With regard to the action of the lime in acclerating the 
reduction of the ore toametallurgic state, it certainlyis a great help 
forward in the manufacture of iron sponge. What its chemical 
action is has not been clearly demonstrated ; but it is remark- 
able that so small a quantity of it should produce such a great 
acceleration. Perhaps some of our chemists can explain the 
phenomenon ? 





Tue MeteoroiocicaL Socrety.—The usual monthly meeting 
of this Society was held on Wednesday, the 20th inst., at the 
Institution of Civil Engineers, Mr. C. Greaves, President, in the 
chair. Mr. B. L. Smith was elected a Fellow. The discussion 
on Dr. Tripe’s paper ‘‘ On the Winter Climate of Some English 
Sea-side Health Resorts” was resumed and concluded, after 
which the followin papers were read :—‘* Notes on a Water- 
spout,” by Captain Ny . Watson, F.M.S.; “‘ Notes on the Occur- 
rences of Globular Lightning and of Waterspouts in Co. Donegal, 
Ireland,” by M. Fitzgerald; and “ Observations of Rainfall at 
Sea,” by W. J. Black. The discussion on the subject of ‘* Water- 
spouts” and “‘ Globular Lightning” was adjourned till the next 
meeting on April 17th. 

THE LATE JOHN CLEMINSON.—We announce with much regret 
the recent death of Mr. John Cleminson, a gentleman well 
known for many years in the railroad world. He was one of the 
few remaining men linking the present time with the early days 
of the locomotive, having been an apprentice of the late Timothy 
Hackworth, and was engaged upon the various engines designed 
and built by that able but eccentric contemporary of George 
Stephenson. Later on Mr. Cleminson was a leading spirit in the 
development of the iron horse under Fenton, and others of the 
same school; indeed it may be said that his whole life had been 
associated with the locomotive and railway economy both in this 
country and abroad, and the diversified experience yee by 
the wide field of his labours invested bis judgment and reasoning 
with a marked soundness of character. All who knew him—and 
there are many in every quarter of the globe—recognised in Mr. 
Cleminson a man of sterling qualities. He had only recently 
returned from South America, and though in indifferent health, 
his decease was unexpected. 

Sree. Suips.—On the 19th inst. a trial trip of a new steel 
vessel, the first built on the Tyne or elsewhere for ordinary sea- 
going purposes, took place, and was completely successful. The 
vessel, which is named the Ethel, has been built by Messrs. C. 
Mitchell and Co., iron shipbuilders, Low Walker, to the order of 
Messrs. Henry Clapham and Co., merchants, Newcastle-upon- 
Tyne, and is intended for the Spanish ore trade. ‘The length of 
the vessel is 210ft. between perpendiculars, and 216ft. over all ; 
she is 30ft. beam, and ive. 3in depth moulded, or about 
16 ; depth of hold. She is guaranteel by the builders to 
to carry 1300 tons on 14ft. Thin. draught of water. The hull of 
the vessel in iron was estimated to weigh 450 tons; the stem, 
stern post, bed-plate of engines, &c., and engine-room are of iron, 
and are estimated to weigh 90 tons, which, deducted from the 
figures above given, leaves the weight of the hull at 360 tons. 
For this steel has been substituted ; and Lloyd’s have allowed on 
the average about 20 per cent. off the scantling, showing a saving 
of about 73 tons in weight of the hull. This necessitated the 

roviding of 73 tons extra water ballast, which has been effected 
by an arrangement in the engine-room. The total water ballast 
is 250 tons. The class of the vessel is ninety-five years Al. The 
engines have been built by the Wallsend Slipway Company. 
Both ship and boilers are built of Landore-Siemens steel. As 
regards the boilers, Lloyd’s have allowed 21 per cent. off the 
outer shell, and 10 per cent. off the weight of the internal parts. 
The boilers are fitted with weldless steel tubes. At these reduc- 
tions of thickness the builders are confident that the vessel is 
stronger than if built in the ordinary way of iron. The material 
has shown an extraordinary toughness, and also great uniformit; 
of quality. The breaking strain of the plates has been found, 
after very exhaustive tests, to be as follows :— 


Elongation. Broke at 
No. Per tons to the 


square inch. 
D 3e 
4 
9 
10 
il 





6) 154-4 6) 195} 





Average .. .. .. 25°73 324 

The cost of the vessel has been about 8 per cent. more than if 
she had been built of iron. The other novelties introduced into 
the vessel are Sir Wm. Thomson’s improved sounding machine, 
and Sir Wm. Thomson’s improved mariners’ compass. The chief 
objects aimed at in the latter are greater steadiness of the compass 
at sea in all weathers and in every class of ship; to reduce the 
fractional error to as small an amount as to cause no inaccuracy 
or inconvenience ; to obtain greater security in the use of the 
compass in iron ships ; and to diminish the expenses and annul 
the detentions at present required for adjusting compasses in 
iron ships. The sounding machine is designed for ascertaining 
accurately and quickly the depth of water under a ship, without 
stopping or even reducing her speed ; and on test proved accurate 
to half a fathom in nineteen. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


4310. A new or improved TextiLy Fasric, James Clegg, Huddersfield, 
Yorkshire.—17th November, 1877. 

265. Improvements in Lirtixe or Horstixc Tackie, Joseph Anthony 
Collet, Offenbach, Germany.—2lst January, 1878. 


tod 


067. A System of Raitways, the cars running with one line of wheels on 
one rail and kept in balance by another line of wheels on the top of 
the cars, which wheels run in another rail, Albert Oppenheimer, 
Adelaide-road, London, N.W. 

969. A new or improved Foipinc Beprsgap, Francis Smith and Robert 
McTaggart, Glasgow. 

973. Improvements in the manufacture of Leataer Cioru, O11 Baize, 
and other similar materials, George Hadfield, Manchester. 

975. Improved Lusricatinc Compounps, William Robert Lake, South- 





596. Improvements in AppLyinc Execrricirry and apparat 
therewith, Edward Brailsford Bright, Delahay-street, Westminster. 

597. An improved Freep Motion applicable to h y employed in 
eard-teeth making, card setting, pin making, and other similar 
machinery, Charles Walther, M ter.—A ication from 
Conrad Burkhard, Reichenberg, Austria,-13th February, 1878. 

623. Improvements in Torrepors and apparatus to be used therewith, 
Charles Ambrose McEvoy, London Ordnance Works, Southwark.— 
14th February, 1878. 

723. Improvements in apparatus for Recisterinc the Consumption of 
Gas, George Edward Webster, Market-street, Nottingham. — 21st 
February, 1878. 

754. Improvements in Veuicies for SeLr-PRoPULSION, Ernest de Pass, 
Fleet-chambers, Fleet-street, London.—A communication from George 
W. Bishop, Brooklyn, U.S.-—-23rd February, 1878. 

770. Improvements in and relating to Stream Borers, Edward Crompton, 
Liverpool, and James Taylor Cochran, Birkenhead, Cheshire. — 25th 
February, 1878. 

828. The Propuction of New Co.Lourtrnc Matrers for dyeing and 
printing, Charles Denton Abel, Southampton-buildings, London.—A 
communication from Actien Gesellschaft fuer Anilin Fabrikation, 
Berlin.—lst March, 1878. 

847. Improvements in the construction of Krers used for BLeacHING 
Corron, Liven, and other fibrous substances or fabrics, William Brace- 
well, Brinscall, Lancashire.—2nd March, 1878. 

864. Improvements in the construction of Prosecrices, Mare Léonce 
Fayolle, Grafton-street, London. 

866. Improvements in Stererers for railways, Hamilton Lindsey Buck- 
nall, Chepstow-place, Bayswater, London. 

868. Improvements in and appertaining to Suutrers, BLInps, or 
apparatus for shading, covering, or closing windows and similar open- 
ings, Dyer Stead Musgrave and Thomas Humphreys, Liverpool, Lanca- 
shire. 

$70. Improvements in Streer Lamps and other like structures, and in 
the mode of securing the glass in the same, which latter part of the 
invention is applicable also to securing glass in other structures, Robert 
John Worrall Tue Brook, Lancashire. 

872. Improvements in Steam Surps or Vessers, and in the machinery or 
= a employed therein, Alfred Fernandez Yarrow, Isle of Dogs, 

‘oplar. 

874. Improvements in Borries for aérated or gaseous liquids, and in 
oes or stoppering the same, William Wharldale, Knottingley, York- 
shire. 

876. An improved apparatus for HoLpinc Corrs or Rotts of Rison, 
Tare, and similar articles, William Robert Lake, Southam -build- 
ings, London.—A communication from Henry Gengembre Hubert and 
Charles C. Gengembre Hubert, New York, U.S. 

880. Improvements on Rotary Pumps and on Exsavsters, Richard 
Bredo, M. Gladbach, Germany. 

882. Improvements in machinery or apparatus for Grinpine or Repuctne 
Mippiines into FLovre, which improvements are also applicable for 
grinding wheat and other grain, Thomas Frederick Hind and Robert 
Lund, Preston, Lancashire.—4th March, 1878. 

884. Improvements in apparatus for Mrasurinc Fiuips or obtaining 
motive power, Frederick George Leeder, Glasgow. 

886. Improvements in the method of Puriryinc Gu (rosin oils) O1Ls, 
Frank Wirth, Frankfort-on-the-Maine, Germany.—A communication 
from Wilhelm Kelbe, Carlsruhe, Germany. 

888. Improved machinery for Grinpine the Stickies and Knives of Rear- 
iso. and Mowinc Macuines, William Robert Lake, Southampton- 
buildings, London.—A communication from William Sidney Ingraham, 
Waukegan, Illinois, U.S. 

892. Improvemeuts in WinpMILts, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Indalecio Caso, Madrid, 











pain. 

898. Improvements in  INverTep Dtrect-actiIng MARINE ENGINEs, 
William Allan, South Dock, Sunderland. 

900. Improvements in SypHon Apparatus, Edward Griffith Brewer, 
Chancery-lane, London.—-A communication from Henri Deleuze, 
Paris.—5th March, 1878. 

7 Improvements in Microscopes, Samuel Hickling Parkes, Birming- 
ham. 

906, A new or improved chemical process for ConVERTING or TRANSFORM- 
ING Paper Puorocrarns into O11 Paintinas upon canvas, wood, metal, 
or other materials, Adolf Prager, Euston-square, London. 

908. Improvements in the manufacture of Iron and Steer, and in the 
furnaces used for such manufacture, Sidney Gilchrist Thomas, Queen’s- 
road Villas, Battersea, Surrey. 

910, Improvements in Rar. Joints, Frederick Cardinal Payne, Lewisham, 
Kent.—A communication from Edward Payne, Chics 3.8. 

Halifax, York- 


912. Improvements in Looms for weaving, John Collier, 
shire. 

M14. Improvements in AXLE-Boxes and appliances appertaining thereto, 

omas North, Hitchin, Hertfordshire.—A communication from 
Owen Tomlinson, Parel, East Indies. 

918. Improved ages for Turninc Over the Leaves of Music, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Maurice Sauvalle, Paris.—6th March, 1878. 

919. Improvements in VesseLs or Venicies, William Robert McAteer, 
Belfast, Ireland. 

921. Improvements in the TREATMENT of WxHeat, and in the manufacture 
= ogame semolina, meal, and flour, Thomas Muir, Glasgow, Lanark- 
shire. 

923. Improvements in Borries for containing certain proportions of 
aérated or other liquids and of spirits or other liquors, Massey Stac- 
poole, Norrfs-street, Pall Mall, London, 

925. Improvements in Fiurertne Presses for expressing the more liquid 

rts from the more solid parts of semi-liquid matters, Edward Charles 
oettger, Finsbury Park-road, London. 

827. Improvements in Looms for weaving, John Atkin Porter and 
Richard Thompson, Blackburn, Lancashire. 

929. Improvements in Etecrric LaMP-LIGHTING APPARATUS, Pierre 
Dronier, Passage Pivert, Paris. 

931. Improvements in apparatus for making Correr, Tea, and other 
Extracts, Richard Powell, Regent’s Park, London. 

938. A new or improved mode of Osrainine and TRANSMITTING MoTIVE 
Power to various kinds of mechanism, and in the friction clutches con- 
nected therewith, Thomas Ninnes Paynter, Waterloo-chambers, Bir- 
mingham.—Partly a communication from William Henry Clark, 
Chicago, U.S. 

935. Improvements in Furnaces for burning lime, Matthew Bea mt 
Parrington, Burham, Kent 7th Mareh, we gg 

937. Improvements in CooLinc or REFRIGERATING, and in the apparatus 
and means employed therefor, William Young, Oli ns, only N.B, 

a -_ — 3 cae for Osrarninc Motive Power from 

iquids or fluids, Thomas Bri Heathorn, Wilton- - 
bridge, Middlesex. esi baie tolerates 

=. os ne grain in aeveaem, Joseph Nicol, Stirling, N.B. 

943. Improved means of and apparatus for AERIAL NAVIGAT! 

ji non ae — } qadlesex. Sse paneer eN 

945. Improvements in ToiLar Soaps and Distwrectina Soaps, Charles 
emg Cooper and Christopher Webb Smith, Birmingham, Warwick- 
shire. 

947. Improvements in FrrePLaces, Peter Jensen, Cha: . 

ea’ communication from Adolf Rigler, Vienna. Aigabisaricnaseaniaes 
9. Improvements in VaLve Cocks or Taps, Geo 
David McNeil, Blackfriars-road, Surrey. eee 

951. Improvements in Coin SorTers, Frank Wirth, Frankfort-on-the- 
Maine, Germany.-A communication from Wilhelm Drentwett, 
_Mitnchen, Germany.—8th March, 1878. i 

953. Improvements in ELEcTRO-MAGNETIC MacHINEs, John Henry John- 
rae incoln’s-inn-fields, London.—A communication from “Zénobe 
—” Gramme and Eardley Louis Charles d'lvernois, Paris, 

ce, 

955, Improvements in the manufacture of SULPHUR from SopA RESIDUES, 

psum, bai , and sulphurous acid, and in the simultaneous pro- 
uction in the form of carbonates of the earths combined with the 
sulphur, Gerard Wenzeslaus von Nawrocki, Leipzigerstrasse, Berlin, 
Germany.—A communication from Max Schaffner and Wilhelin Helbig, 
oo Austria. ° 
- Improvements in Catt Brtis, Thomas Q 
agftedlerick Allcock, Birmingham.” avoir re 
59, TRE Extinavisnine Liquip, Coll Tayl _, ° 

oo eae from — to dena jun., Algiers, |e ae nea sg 

“ol. improvements in INVALID and other Cove i i 

ales Yorkshire ‘nd other Covonrs, Lister Robinson, 
3. Improvements in machines for Sur.uine, CLEAN 3 
Rior and other grains and seeds, Hunter Hen Murdo aD Serer ig 
London.—A communication from Emile Barrau’ it, Paris. 

965. Improved apparatus for Recisterine and Ixprcatina the PAYMENT 
of Fares in Rattway or TRaMWAy Cars, OMNtBUsEs, and other vehicles 
and for similar purposes, William Robert Lake, Sout! mpton-buildings, 


London.—A communication f: 
Oth March ise rom Robert McCully, Philadelphia, U.S.— 


rdoch, Staple-inn, ; 





non gh London.—A communication from Clark Johnston, 


977. Improvements in the manufacture of Paste Boarp, August Julius 
Albert Lehmann, Hampstead, Middlesex. 

979. Improvements in VeLocirepEs, partly applicable to other vehicles 
and to machines, Robert James Rae, Hampstead, Middl —llth 
March, 1878. 

981. Improvements in the Compustion of O1Ls and in apparatus therefor, 
hy pald Ritchie Gillespie, Edinburgh, and Martin Rae, Linlithgow, 

983. Improvements in Sety-actinc MuLes and Twiners, David Dixon, 
Pudsey, Yorkshire. 

985. Improvements in Jacquarp Macuines, Arthur Charles Henderson, 
Southampton- buildings, London.— A communication from Emile 
Marie Joseph Carpentir, Paris. 

987. iogrenssmente connected with Drepoine Apparatus, Charles Julius 
Ball, Torrington-square, Middlesex. 

989. Improvements in Fitters for filtering and purifying water, George 
Jennings, Palace Wharf, Stangate, and George James Hind, George- 
street, Weivachampton. 

993. Improvements in the means or apparatus employed for VENTILATING 
Drarys or Sewers, Thomas Holroyd, Leeds, 

995. Improvements in RarLway Crossinos or SwiTcHes, and in apparatus 
to be used in connection therewith, Joseph Stokes Williams, South- 
ampton-buildings, London.--12th March, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1008, Improved ar wong a | for Presstnc and Mou.pinG Supstances into 
Biocks, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from William Miinzer, New York, and Christian Edward 
Moller, Hoboken, Hudson, U.S.—13th March, 1878. 

1044. An improved Spirat Stipe Rue for working arithmetical calcula- 
tions, George Fuller, Belfast, Ireland.—16th March, 1878. 

1062. Improvements in Door Knoss and mechanism relating thereto, 
Theodore Sedgwick Ratisom, Massachusetts, U.S.—A communication 
from Alonzo E. Young, Massachusetts, U.S.--18th March, 1878. 

1079. Improvements in TeLEPpHONIC Apparatus, William Morgan-Brown, 
Southampton-buildi , London.—A communication from Antoine 
Breguet, (Cornelius Roosevelt, and Gabriel Lippmann, Paris.—19th 
March, 1878. 

1092. Improvements in Frum Merers, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Messrs. Schiiffer 
and Budenberg, Buckau-Magdebourg, Germany.—19th March, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 


1017. InrerNnat Frrtmnas of Rawway CaRRiIAGEs, Edwin Powley Alex- 
ander, Southampton-buildings, London.—19th March, 1875. 

1020. Lupricatinc REVOLVING SHarts, John Somerset and Isaac Richard- 
son Hayes, Bradford, Lancashire.—19th March, 1875. 

1037. Banpns, Ropes, &c., Leedham Binns, Oakenshaw, near Bradford.— 
20th March, 1875. 

1039. Grinpinc the Carps in Carpinc Enarngs, Joseph Standring Drons- 
field, Oldham, Lancashire.—20th March, 1875. 

1023. RarLway Routine Srock, John Henry Johnson, Lincoln’s-inn- 
fields, London.—19th March, 1875. 

1223. Sream Enaines, William Brookes, Chancery-lane, London.—ith 
April, 1875. 

1089. Fast Neck-t1es, John Edward Campbell Koch, South Frith, Tun- 
bridge, Kent.—23rd March, 1875. 

1095. Hearses and Biers, Samuel Hatchard, jun., Crawford-street, 
London, and Frederick Talbot, jun., Haverstock-hill, London.—25tk 
March, 1875. 

1218. Reaprnc and Mow1nc Macuixes, William Atkinson Fell, Winder- 
mere, Westmoreland.—3rd April, 1875. 

1461. Ty1nc Knots, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—21st Apri!, 1875. 

1080. Forminc Boxes, &c., from Puur, Seth Wheeler and Edgar Jerome, 
Chancery-lane, London.—24th March, 1875. 

1127. Printinc Macuines, Edwin Anthony, Hereford, and William 
Wilberforce Taylor, Cambridge.—27th March, 1875. 

1109. SreERING Apparatus, Francis Napier, Glasgow.—27th March, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 

745. Preservinc Woop, &c., Henry Pout, Yalding, Kent.—20th March, 
1871. 

1144. Breecu-Loapine Fire-arms, Friedrich Yon Martini, Sidney-street, 
Brompton, London.—28th April, 1871. 

768. PREPARING WooL, &c., for Sprnninc, John Tatham, Rochdale, Lan- 

ire.—2lat March, 1871. 

774. Printinc Macuaxes, Walter Bond and Joseph Foster, Preston, Lan- 
eashire.—22nd Moreh, 1871. 

790. Mitts for Extractine the Juice from Sucar Canes, Thomas James 
Smith, Fleet-street, London.—23rd March, 1871. 

786. Steam Dryine Cytinpers, William Carr Collier, Salford, Lancashire. 
—23rd March, 1871. 

806. AXLE-BoxEs, Matthias Neuhaus, Surrey-street, London.—24th March, 


1871. 
834. MAKING Pots, George Binnie, Falkirk, Stirlingshire.—29th March, 
1871. 


902. WooL-comBinc Macuinery, Isaac Smith, Benjamin Smith, Henry 
Smith, and Christopher Bradley, Bradford.—5th April, 1871. 


Notices of Intention to Proceed with Patents. 
4012. —- Enerxes, Joseph Edlyn Outridge, Egham, Surrey.—29th 
October, 1877. 
4222. me David Egbert Bangs and Wellington Burnett, 


n, U.S. 

4226. PerroLeum Lamp Burners, Rudolph Ernst Asmis, Berlin.—12th 
November, 1877. 

4238. eee Compounp, Lucinda Anne Bartlett, Southampton-build- 

, London. 

4248. Continuous Mrratuic Fencinc, Alfred Julius Boult, Liverpool, 
Lancashire. 

4251. LupricaTinc the Cyninprrs of Steam Enornes, George Maule 
Marchant, Huddersfield, Yorkshire.—13th November, 1877. 

4267. IRontnG Macutne, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Wilhelm Henrici.—l4th November, 1877. 

4275. OpTarninc, &c., Exectric Licut, Frederick William Heinke, 
Twickenham, Middlesex.—1l5th November, 1877. 

4293. Parntinc Giass, &c., Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Max Roéssler. 

4298. BRICK-MAKING MacuiNnery, Thomas Constantine Fawcett, Leeds, 
Yorkshire. 

4299. Looms, Harrison Foster, Radcliffe, and Joy Robinson, Little Lever, 
Lancashire.—16th November, 1877. 

4310. TexTILE Fasric James Clegg, Huddersfield. 

4317. Key Rixes, Thomas Mo , Cockspur-street London.—A com- 
munication from John 8. Birch.—l7th November, 1877. 

4320. Account and MermoranpuM Books, Samuel Charles Kingston, 
Kensington, Middlesex. 

4824. Stove ORNAMENTs, Thomas Young, Manchester. 

~~. beeper Adolf Strauss, Basinghall-street, London.—19th Novem- 
pei’, 877. 

- Stream Enornes, George Lewis Lambert, Wilford-grove, Notting- 

am. 


4347. Frre-Bars, John Robinson, Cheadle, Cheshire. 

4355. Discuarcinc Perrotecm, Carl Bohm, Mark-lane, London.—20th 
November, 1877. 

4359. DisoXYGENISING ATMOSPHERIC AIR, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Dr. Gustav 
Adolph Tretlter. 

4361. Saitinc Vessets, Conrad D’Huc Gustave Dressler, Barnatd’s-inn, 
London. 

4367. Propuctnc ENLARGED Pictures, Ferdinand Henry Warlich and 
James William Thomas Cadett, Grove-lanc, Camberwell, Surrey. 

43°8. Guipine, &c., Fasrics during Biracuine, &c., William Birch, 
Salf Lancashire. 

4872. ParRautet. Vice, Wilson Riley, Keighley, Yorkshire. 

4875. Fastentnes for Winpow SasHks and Casements, John Greenfield, 
Birmingham. , 

4380. PHorograpnic Printing Framers, Thomas George Hemery, Camber- 
well, Surrey.—2ist November, 1877. 

4384. Fixixa Tires of Rat.way Wueets, Henry Conradi, Lower James- 
“—, Goldon-square, London.—A communication from Charles William 

<esscler, 


4895. BRoNzINo &c., John Henry Johnson, Lincoln’s-inn-fields, London. 
ro communication from Charles Georges Legrand.—22nd November, 
tte 
4406. PLactna Rattway VeHicteson WnHere.s, Henry Conradi, Lower 
James-street, Golden-square, London.—A communication from Charles 
Speidel.—23rd November, 1877. 





4423, ConTROLLING, &c., Suprpty of Water, John Gordon, Glasgow 


r ; 

4424. Sare Keepinc of Horses in Sreamsuirs, James Henry Small 
Glasgow, N.B.—24th November, 1877. 

we Sream GENERATORS, Alfred Hermann Seligmann, Glasgow, Lanark- 
shire. 

4447. APPLICATION upon CLotus, &c., of CRYSTALLINE Matrers, &c., 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Bessy Freres. 

4451. Cigars and CicaRETTEs, William Lloyd Wise, Chandos-chambers, 

; Adelphi, London.--A communication from Alexandre Marengo, 
Joseph Marengo, Robert Peel McGinnis, and Raphael Marengo.—26th 
November, 1877. 

4476. Broapcast Sowers, William Macintosh Murray, Barbican, London 
—A communication from David Buist and Charles Alden.—2z8th Noveiz 
ber, 1877. 

4536. Puriryine Water, Frank Wirth, Frankfort-on-the-Maine, Germany 
~-A communication from Edward Boblig. 

4548. PeramBuLators, &c., William Henry Dunkley, Manchester, Lanca 
shire. 

4558. HypRavLic Limes and Cements, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Désiré Michel. 

4563. SicurinG ORDNANCE, Lothian Kerr Scott, Junior United Service 
Club, London.—lst December, 1877. 

4572. Tourists’ Giasses, Frank Wirth, Frankfort - on - the - Maine, 
Germany.—A communication from Peter Pult.—3rd December, 1877. 

4766. Castyet Desks, William Kobert Lake, Southampton - buildings, 
London.—A communication from Joseph A. Moore.—14th December, 


1877. 
788. StREET GRatincs, George Parfit, Cardiff, Glamorganshire.—17th 
December, 1877. 

4823, Spark Extincuisuer, Conrad Louis Strube, Buckau, North 
Germany.—18th December, 1877. 

4906. Bep Borroms, William Robert Lake, Southampton - buildings, 
London.—A communication from Charles Emery.— 27th December, 
1877. 

95. PianorortEes, Newnham Brown, Queen-street, London.—A communi- 
cation from Thomas Howells.—8th January, 1878. 

221. MeasurinG {Curves, Edward Robert Dale, Glanvilles Wootton 
Dorsetshire.—l7th January, 1878. 

238. ATTACHING HEFLs to s and Snors, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Alphonse Girard.— 
18th January, 1878. 

518. Divine Apparatus, Baptistin Carmagnolle and Pierre Bonaventure 

Berlandier, Buckingham-street, Strand, London.—7th February, 1878 

588. Lamps, Joseph Hinks, Birmingham, Warwickshire.—12th February, 
1878. 

633. Propuction of Hor Arr Gas, Andrew Nicol Porteous, Edinburgh, 
N.B.—15th February, 1878. 

665. Steam Borters, David Joy, Barrow-in-Furness, Lancashire.—18th 
February, 1878. 

695. O1. Stoves, Henry Clarke, Russell-road, Kensington, London.—A 
communication from Edward Benson Cox.—20th February, 1878. 

739. Catcuinc Drops of Liguip from the Sprouts of Taps &c., Richard 
Powell, Regent’s Park, London.—22nd February, 1878. 

758. Heap Knittinc Macuines, Henry Williams and Charles Edward 
Williams, Ashton-under-Lyne. 

765. Exema Syrinces, Morris Mattson, New York, U.S.—23rd February, 
1878. 

769. ExtTractinc Foun Air from Buriprxcs, Edward Thomas, City-road, 
London.—25th Feln uary, 1878. 

796. Sash Winpows, Charles Brothers, Goodge-street, London.—27th 
February, 1878. 

828. New CoLourinc Martrers, Charles Denton Abel, Southampton- 
buildings, London.—A communication from the Actien Gesellschaft 
fuer Aniline Fabrikation. 

835. Pressure GavuceEs, John Spalding Parfitt, King's Heath, Worcester- 
shire.—lst March, 1878. 

$45. Furnaces for Puppiixe, &c., Daniel Richard Caddick, Middles- 
brough, and Thomas Lewis, Stockton-on-Tees, 

851. Wire Rorg, John Temple, Liverpool. 

854. SHutries for Weavinea, John Greenwood, Huddersfield.—2nd March 
1878. 

866. Rar.way SLEEPERS, Hamilton Lindsay Bucknall, Chepstow-plaee, 
Bayswater, London. 

871. LowertNe and Fixtxc Winpow Sasues, Robert Melville, Enfield, 
Middlesex. 

872. Sreamsnuips, Alfred Fernandez Yarrow, Isle of Dogs, London.—4th 
March, 1878. 

891. MaNuFactuRING AmMontaAcaAL Sauts, John Barrow, Clayton, near 
Manchester.—ith March, 1878. 

908, Steet and Irox, Sidney Gilchrist Thomas, Queen’s-road, Battersea 
Surrey. 

914. rp Thomas North, Hitchin, Hertfordshire.—A communica- 
tion from Owen Tomlinson.—6th March, 1878. 

965. RecisTERING Fares in Omnisvses, &c., William Robert Lake, South- 
ampton-buildings, London.—A communication from Robert McCully.— 
9th March, 1878. 

1008. Movtpine Svunstances into Briocks, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Miinzer, New 
York, and Christian Edward Moller, Hudson, New Jersey, U.S.—13th 
Mareh, 1878. 

1044. Sprrat Supe Rue, George Fuller, Belfast.—16th March, 1878. 

1062. Door Kyoss, Theodore Sedgwick R » M: husetts, U.S.—A 
communication from Alonzo E. Young.—18th March, 1878. 


All persons having an iaterest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2'750. GLoves AnD Fastenrnas, ZL. Stean.—Dated 18th July, 1877. 6d. 

The closing device consists of two small bars or pieces of very thir 
metal inserted inside the kid or other material. These pieces render the 
two edges of the divided part of the glove straight. At the termination 
of the slit or opening in the glove, the two thin bars are hinged or jointed 
together, while their other ends are unconnected. The fastener consists 
of two slots or eyelet holes formed in enlargements on the ends of the 
closing device, a double hook-shaped piece enters the slots, and is held in 
one of them by small ears or studs, but is free to enter and leave the 
other slot in such a manner that the hook-shaped piece may be made to 
en, with, or be disengaged from the said slot by aslight and easy manipu- 
1 in Modifications are shown. 


2'790. MACHINERY FOR SPINNING AND DousLinc.-—Dated 21st July, 1877. 
bd 


6d. 

This consists, first, in connecting together all or any number of the 
thread rails and guide wires at both sides of throstle spinning and 
doubling frames, so that they may be lifted simultaneously previous to 
doffing, and again lowered into the working position ; secondly, in the 
application of a contracting cam to the copping motion of those throstle 
spinning and doubling frames, in which the yarn is wound in conical 
layers on spools or bobbins having a —— below ; thirdly, an apparatus 
for preventing the accumulation of loose fibre on the travellers, or copping’ 
rails of ring and traveller throstle spinning and doubling frames. 

2799. Vriocipepes, S. Davies.—Dated 23rd July, 1877. Gd. 

The vehicle consists of a suitable framing, at the rear of which, and 
midway between the driving wheels, is the driver's seat mounted on curved 
springs. The shaft of the driving wheels is double cranked. This crank 
shaft is connected by links or other equivalent means to a pair of suitable 
treadles, and by means of other links the crank shaft is connected to two 
oscillating vertical hand levers arranged one on each side of the driver. 
2809. Rotary ALBuM, J. C. Koch, jun.—Dated 28rd July, 1877. 6d. 

This consists of a number of album leaves hinged and supported in a 
peculiar manner round a horizontal cylinder fixed on a shaft, the whole’ 
being enclosed in a cylindrical casing, of which the upper part is trans- 
parent, the said s| passing through the casing at one side and being 


rotated by power applied thereto. 


» 
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2821. Umpreiuas, J. C. M. Steib. --Dated 24th July, 1877. 6d. 

This consists in the application of a sliding inverted bell-sha; cap 
for covering the notch ring and the ends of the stretchers when the 
umbrella is closed, either moved by hand or automatically by means of 
springs. 


. Sprxninc anp Dovsiine, B. A. Dobson and J. Macqueen.—Dated 
24th July, 1877. 6d. 

This consists, first, in an improved mode of constructing and lubricating 
the foot steps and bolster bearings for the spindles ; secondly, in the con- 
struction of the bobbin or spool ; thirdly, in the mode of removing the 
fly from the travellers; fourthly, an improved construction of the 
rings. 

2862. Feiiors anp Trres FoR BICYCLE AND OTHER WHEELS, A. Beck and 
T. Wearwick.—Dated 26th July, 1877. a 

The felloes are made of a peculiar section so as to gain strength at the 
part where they are pierced for the spoke. The tire consists in covering 
a core of rope made either of wire, or hemp, or both, or a rod or tube of 
metal, with india-rubber, either tubular or coiled in aes or the tire 
may be formed of sheet metal in a strip, covered or partly covered with 
india-rubber, and a felloe being formed of metal or wood, and all the 
spokes attached to it; the tire in a half-round, or nearly tubular form, 
may be closed down round the felloe, when it will assume the form of an 
open-jointed tube surrounding the felloe. 

2868. Sewirnc Macurnes, F. Leonardt and A. C. Andrews.—Dated 27th 
July, 1877. 6d. 

The construction of this machine (as to its arrangement of levers and 
cams to obtain the required motion) is for the most part similar to an 
ordinary heavy sewing machine, but it is so arranged that there shall be 
a clear space of Gin. between the shuttle-box and the head of the 
machine; this is to allow the needle bar and the presser foot to work 
inside the boot while stitching the waists of boots. The shuttle has 
affixed to its forward end a point or projector which is caused to work in 
a suitable groove formed within the race; this point is so arranged that 
it will take or pick up the thread although no loop may have been 
thrown off the needle. The pressure foot is provided with two side pieces 
or cheeks, turned over its front, and there forming a hole or aperture 
between them of the proper size for the passage of the needle and its 
thread; the said foot is so arranged that it will allow the needle to work 
close to the upper of a boot without touching it. Liquid or heated hard shoe- 
makers’ wax is contained in an ordinary wax boat which is fitted with a 
suitably-shaped tube or speut ; this tube is placed immediately under the 
needle, and is so sent the upper thread is carried by the needle 
through the work and immersed in the wax. 

2870. Ve.ocirepes, W. Harrison.—Dated 27th July, 877. 6d. 

The first part relates to bicycles, and consists of one or more flat or 
curved springs being secured about midway of the tube or backbone of 
the bicycle, the opposite end pointing to the steering bar unattached at 
thisend. The second part relates to bicycles, tricycles, or other veloci- 
pedes. A loose collar or washer is placed between the fork or other 
bearings and the inner side of the driving crank; two screws are then 
passed or introduced between the shoulder of the crank and _ beari: 
shaft or pin, which will firmly secure the crank on the pin or shaft, an 
by screwing the two screws inwards a firm pressure will be given to the 
loose collar against the bearings. The third part relates to tricycles, and 
consists in a method of adjustment of foot stroke by ‘ing the screw 
end of the connecting rod into a brass boss, through which it is screwed 
and unscrewed, being wholly or partly enclosed by two parallel coverings, 
at the opposite end of which is a plain ing with a split leg on one 
side to lighten or counteract the wear u e stud upon which it is 
placed. The fourth part consists of a sheath or glove of india-rubber, 
cloth, or other soft material covering the handles, which may be filled 
with air. The fifth part consists in improved shapes for india-rubber 
tires. 


2871. MacuInery ror Winpinc THREAD on Bopstns, S. Bash and H. 
Levy. —Dated 27th July, 877. 8d. 

The winding spindles are, by means of bevel wheels, driven from a 
shaft parallel to the front framing, and which is itself driven through 
byovel wheels from a shaft at right angles tothe front framing, and carried 
by the back framing, and which extends backwards from the middle of 
the front framing and carries the main parts of the driving gearing as 
well as the traverse motion details. The last-mentioned is driven by a 
pulley, which is one of two arranged side by side. and both fixed on 
shafts carried by the back framing, one shaft being tubular for the other 
to —_ through it, and the two pulleys termed respectively the winding 
pulley and the finishing and changing pulley are driven alternately by 
the same belt, on a shaft below, which is the first motion shaft of the 
machine. The shaft of the finishing and changing ‘pulley, through a 
worm and worm-wheel, drives a cam shaft, and cams and wipers on this 
shaft actuate various parts, by which, after each winding operation, the 
thread ends are fixed in nicks in the spools and ends cut. 

2872. Currinc anp Stamprnc MatcueEs, G. Pernet-Joutfroy.—Dated 27th 
July, W877. 6d. 

This consists in combining with the cutting tools means of impressing 
or producing on the matches before or after being cut, marks or words. 
It is preferred to impress or print in colours, anc is effected with a stamp 
which carries the mark or type, or by means of rollers or rolls engraved 
in relief or in intaglio, and acting by blows, pressure, or rolling. 

2874. Anneatine Furnaces, G. Hatton.—Dated 27th July, 187i. 4d. 

This consists in constructing annealing furnaces in such a manner that 
the trolley or truck which forms the movable bottom of the furnace and 
carries the articles to be annealed shall be kept cool and not enclosed in 
the furnace, whilst at the same time the furnace is kept air-tight. The 
iron frame or body of the trolley is furnished with a beaded flange, which 
engages in a metal groove in a curb plate supporting the inner walls of 
the furnace; there is a space between the flange and groove to receive 
sand, which acts as a packing medium. 


2878. Sream Encines, E. Wigzell and J. Pollit.—Dated 27th July, 1877. 
6d. 


This relates to air pumps fitted in the condensers of steam engines 
rendering unnecessary the use of foot valves. In and near the bottom of 
a suitably-shaped condenser is fitted an air pump, whose barrel is made 
near the end of the stroke, with holes round the barrel or diagonally. 
The other end of the barrel is made or fitted with a delivery valve box in 
which are fitted delivery valves. The valves open into a delivery chamber 
or pipe, which is connected to the waste water pipe. The 1 or pump 
is fitted with a sclid piston, or bucket, or with a short ram. 

2879. Oreninc aND CLOSING ARRANGEMENTS APPLICABLE TO CASES, 
Boxes, &c., 4. Barker and R. Quin.—Dated 27th July, 1877. 6d. 

The wings or side portions of the dressing case or other like article are 

connected to a central travelling compartment, tray, or r tach 


reciprocating motion. The card guides are fitted with upper and lower 
springs so as to adapt themselves to the different thicknesses of the 
cards. 


2900. O11 or Spreir Lamps, C. Wollenberg.—Dated 30th July, 1877. 6d. 

This consists in forming the burner pieceable or within an inner tube 
of parallel diameter for its entire length and with an outer tube which is 
tapered or enlarged towards its lower end, so as to fit exactly on the top 
edge of the wheel casement. The air is admitted laterally to the inner 
tube by an opening joining the two tubes, and communicates with the 
external atmosphere. The wheel casement contains three horizontal 
axles forming a triangle; one of the axles passes through the surrounding 
wall and finishes in a handle, from which the mechanism is worked. 
The three axles are geared together by bevel wheels, and each axle is 
provided in the centre with a toothed spur wheel, which passes through 
openings in the inner wall of the casement and firmly grip the wick. 
2908. Macuinery ror WoRKING AND PREPARING Hipes, G. W. von 

Vawrocki.— Dated 31st July, 1877.—(A communication.) 8d. 

A horizontal shaft is mounted in adjustable bearings, and is formed with 
a long hole, through which the hide is passed and fastened by a clamp. 
A drum surrounds the shaft and is made with one end adjustable by 
means of a hand wheel forming the nut of a screwed part a the shaft. 
so as to be suitable for hides of varying widths. A hide being fixed, the 
shaft is caused to revolve in one direction by means of teeth wheels, thus 
winding the hide round the shaft; the motion is then automatically 
reversed, winding the hide in the opposite direction. 

2909. ConTROLLING By SounD THE TRANSMISSION OF ELECTRIC CURRENTS 
AND THE REPRODUCTION OF CORRESPONDING SoUNDs AT A DISTANCE, 
T. A. Edison.—Dated 30th July, 1877. 8d. 

In one form of the apparatus the sound passes into a resonant box 
having one or more tympans at its sides that are vibrated thereby, the 
tension of these being various, so as to respond to different sound waves, 
and the electric connections pass through all to one line or circuit, in 
which is a battery and the distant receiving instrument. Circuit contact 
points are provided at one or both surfaces of the tympans, which are of 
parchment, foil, mica, sheet metal, or similar material. The contact 
points are sometimes metallic, but plumbago or similar semi-conducting 
material, with which the tympan is brought more or less intermittently 
into contact, or a point or pin thereon, serves to; lessen or increase the 
electricity passing at that point. In the receiving portion of the instru- 
ment the tympan is acted upon directly by an electro-magnet or through 
an armature; or the tympan is provided with an arm extending out over 
a slowly moving surface or cylinder, and the electric current produces 
the vibration of the arm and tympan, in proportion to the difference of 
friction developed between the arm and moving surface by the passage 
and cessation of the current through the chemically prepared paper, 
preferably moistened with a salt of mercury andalkali. Modifications are 
shown. 

2910. Woo. Comsrnc Maocarnery, W. Clark.—Dated 30th July, 1877. 
bd 


6d. 

The dabbing brush employed in machines in which two or more cir- 
cular combs are used is replaced by discs of thin metal, mounted so as to 
dip into the spaces between the rows of pins, and reaching down to 
near the bottom of their stems. The discs for the large circular comb 
are flat and set vertically, and rounded at the off edge of their periphery, 
and those for the small circular comb are dish-shaped and canted in- 
wards. 

2915. Sipe VaLves or Steam ENGINES, J. Dooley.—Dated 3lat July, 1877. 
6d 


The valve chest is formed with an opening immediately over the ports, 
which opening is surmounted by a conical steam chamber attached by a 
flange to the steam chest. The upper of this chamber is open and 
flanged to receive a cup-like cylinder, the open part of which is fitted 
with a piston, the upper face being open to the atmosphere. A pisten- 
rod is attached to the piston, and passing through a stuffing-box in the 
bottom of the cylinder, is attached to lugs on the back of the;valve. The 
valve thus supported is free to swing to and fro. 

2017. Macuinery ror Lastrxc Boots anp Suoes, W. Morgan-Brown.— 
Dated 31st July, 1877.—{A communication.) 10d, 
i ‘ists in the bination with jaws to crimp the heel and toe of 
a boot of a le-jointed lever to operate the jaws. In combination with 
the jaws is a slotted and pivotted supporting — to carry them to a 
spring to regulate the pressure of the acting faces of the jaws upon the 
upper. The crimping or pulling jaws have openings in their acting faces 
back from their ay to permit the passage of a tack or nail to be driven 
by a driver. The lasting mechanism is supported upon a movable rod or 
jack wg ee to be presented to the tacking mechanism, whereby a shoe 
may be lasted and backed in a single machine. 
2024. Apparatus ror Puriryine anp Rermstnc Sucar, H. W. Walker 
and T. L. Patterson.—Dated 31st July, 1877. 6d. 

The sugar to be treated is crushed and mixed with syrup obtained from 
a previous operation. The centrifugal machines are fitted with a basket, 
the rim of which extends a short distance inwards, so as to receive a 
cover of sheet metal attached by weighted levers, which, when the basket 
revolves, locks the cover on by their centrif: force, causing them to 
turn outwards and upwards against the rim of the basket. The cover is 
fitted with a central mouthpiece over which a steam nozzle is arranged, 
in such a manner as to cause a quantity of airto enter the basket alon 
with the steam jet, and passing along a channel formed by a plate fix 
under the cover and between a conical shell to the sugar. 

2025. Sream Boiters, J. McKenzie.—Dated 31st July, 1877. 6d. 

The boilers are of the vertical cylindrical class with an internal cylin- 
drical space at the lower part, meer om | with a central uptake, 
which is extended up through the top of the boiler. The internal cylin- 
drical space is divided diametrically by a water space extending from the 
bottom of the boiler up to near the bottom of the central uptake. The 
diametrical water space divides the interior into two semi-cylindrical 
chambers, which form separate furnace spaces, uniting at their upper parts. 
The fire-bars are arranged at the bottoms of the semi-cylindrical cham- 
bers, and a separate fire-door is provided for each chamber. Each semi- 
cylindrical chamber is crossed by a narrow transverse vertical water 
space, the bottom of which is at a little distance above the fire-bars, and 
which forms a communication between the diametrical water space and 
the outer annular water space of the boiler. Modifications are shown. 
2026. Distitiine, J Twentyman.—Dated 31st July, 1877. 

Connections leading from a steam g' tor are att. 
nary spirit still, just above the charging lines, and are conveyed into the 
worm of the still over the goose neck. A branch from the connection is 
attached to the upper part of the still, and passes up inside. This branch 
pipe is perforated, so that by operating a cock the vapour from the steam 
generator may be discharged through the perforated pipe and mixed with 





6d. 
hed to the ordi- 








5 ? 


means of studs or pins fixed to the bottom shelf or piece of the 

and passing through slots in the bottom of the central compartments 
order that as the wings open they cause the pins to travel, and to force 
the compartments forward at the same time. The compartment is guided 
in its travel by a groove fixed under it, and sliding on atram at the 
bottom of the case. 

2887. Merat Rotiinc Macuines, A. Wilke.—Dated 28th July, 1877. 6d. 

The construction consists of seven wrought iron rollers, three u 
and four lower. The three upper rollers revolve opposite the four lower 
rollers, and any piece of metal would first be taken along by the two 
outer rollers, and caused to automatically pass through the entire 
system. 

2898. Fastentne ror Baas, &c., 0. Holdan and L. Kleinen.—Dated 28th 
July, 1877. 6d. 

At the centre of and inside one half of the frame of the bag or other 
article is arranged a box or case. A stud or handle projects through the 
top of the box and through the frame of the bag, and this stud is 
provided at its inner end with a flange, its extremities bei rovided 
with catches which engage with fastenings upon the other of the 
hinged frame, which fastenings, when the frames are brought together, to 
close the bag, pass through openings made for them on the inner side of 
the box or case. 

2896. Apparatus For AERATING BEER oR Wort, G. Simons.—Dated 30th 
July, 1877. 4d. 

A thin stream of the fermenting liquid is exposed to the air by passing 
through a hollow cone imme therein, and attached to a tube risin; 
upwards and terminating in a spreader. e carbonic acid quegenemiel 
during the fermentation causes the liquid to rise continually and thus 
keep up a circulation, the liquid passing through the tube, over the 
spreader, and back into the fermenting vessel. 

2897. Boots anp SHoes, C. Edwards.—Dated 30th July, 1877. 6d. 

The outer sole and tue heel are made detachable, and are secured by 
screws to a metallic plate attached to the inner sole. That part of the 
plate which passes over the instep may be thickened or it may be 
corrugated, and a number of superposed leaves of metal placed beneath 
so as to form a spring thickest at the centre. 

a. BeaRINcs “‘_ Suarts anp Pivots, G. A. H. Vollrath.—Dated 30th 
uly, 1877. 6d. 

A circular hole is formed in the bearing and the shaft passed through. 
A circular brass is then slipped on to and along the shaft until it occupies 
its position in the bearing, where it is fixed by a screw entering a hole 
made therein. The lower side of the brass is formed with two convex 
projections on its under side which are forced to the side of the 
2899. Macuinery vor Prixtine Visttinc Carps, &., A. Magand.— 

Dated 30th July, 1877. 6d. 

The excentric by which the chariot is actuated also serves to advance 
the inking rollers which pass over a circular plate on which the ink is 
spread and then on to the typeholder. These rollers are carried in a 

me to which a lever worked by the excentric gives the necessary 





ucts ; or the cock may be closed, and the whole of the vapour 
carried over the bend of the neck. 
2928. Srups or Sourraires, J. F. Bennett.—Dated 31st July, 1877. 6. 

This relates to improvements on patent dated 2nd February, 1877. The 
shank is bent over, and to it is hinged at its edge a back disc. The shank 
is made hollow to admit a — spring; or can be made with a forked 
spring,’ which acts on a hb xed to the hinged part and resting against 
the spiral or other spring, thus enabling the back disc to be turned right 
over or back. Modifications are shown. 

2930. Sroprerine Botties, W. R. Lake.—Dated 31st July, 1877.—(A com- 
munication.) 6d. 

A piece of cork or wood is fitted inside the neck of the bottle and is 
traversed by a tube, the lower end of which dips down into the bottle, 
the upper end passing outside and bearing a screw thread, on which the 
stopper works, but is prevented frem coming off by a flange formed at its 
base. The stopper is formed with a central conical projection, which fits 
into the opening of the tube when screwed tight down, but which, upon 
being screwed upwards, leaves a space through which the liquid passes, 
ond ewes the bottles through openings in the stopper. 

2931. Vices, H. Baecker.—Dated 31st July, 1877. 6d. 

This consists in applying a small toothed wheel to the mandril of the 
vice, which wheel catches in a larger toothed wheel, the axle of which is 
fastened to one of the pe of the vice. This latter wheel is turned 
by a worm by means of a handle connected with the same. 

2032. PLANES AND PLANE IRons, H. Baecker.—Dated 31st July, 1877. 6d. 

The plane iron is made entirely of a thin sheet of steel of equal 
thickness, and is sharpened at its bottom edge. When the plane iron is 
to be used it is brought down between two plates, which are connected 
with each other by means of a screw passing through a slot cut in the 
plane iron. The lower plate is bent at its upper end; through this bent 
part passes an adjusting screw connected by a pin with one of two holes 
in the plane iron. 

2034. Evecrric Lamp, A. M. Clark.—Dated 31st July, 1877.4 communi- 
cation.) 8d. 

The proper distance between the carbon points is maintained by 
means of a series of coils, through some only of which the current passes 
at any one time, according to the position of the soft iron core, so that 
the latter is always subject to the maximum influence of the coils what- 
ever may be its position, and it may be made to travel any required 
distance by increasing the number of coils. 

2936. Revo.vine Suutrers, C. Rawlings.—Dated 31st July, 1877. 6d. 

The shutter is wound upon a self-turning wheel, so weighted as to 
counterbalance the shutter. This wheel is fitted with a toothed pinion 
at each end, which gear into and ry a fixed quadrant-shaped 
internal rack, which coils and un e shutter as it ascends or 
descends. The laths are coated internally with sheet metal to render 
them burglar-proof. The laths are connected together by hinges. 

2042. Umpretias anp Sunsnapes, H. J. Felton.—Dated 1st August, 1877. 
—{Not proceeded ary 4d. 
A spring stud is fitted in the stick and passes through a hole formed in 





a piece of tubing attached to the notch of the umbrella. Upon de) ressing 
the stud the cover and frame may be withdrawn for convenience in 
packing or for converting the umbrella into a walking stick. 
2044. Vatves or Cocks, J. Fathers.—Dated 1st August, 1877. 6d. 

This consists in the employment of a spindle made with a suitably- 
shaped swell or collar, which, when the spindle is drawn up to its full 
height, will enter and fit tight into a similar-shaped recess 4 the valve 
cover, or into a recess in the valve case below the said valve cover, for the 
purpose of preventing the escape of the water, steam, or air from the 
valve or cock along or by the spindle. 

2946. Lusricatine Apparatus, 4. Hodgson.—Dated 1st August, 1877. 6d. 

This consists of a bush or shell made of cast iron or other metal, and 
of any shape or dimensions to adjust to wheels, pulleys, &c. The part of 
the bush or shell entering the boss of the wheel or pulley or other orifice, 
or placed upon a revolving shaft, is to be made cylindrical or conical, 
according to the shape of the hole, and also arra: in size and shape to 
provide for its being made with one or more hollow chambers to contain 
oil or other lubricating fluid, which is delivered through channels or 
tubes directly under the boss of the wheel or pulley, and between the 
working surface of the wheel or pulley and the bush or shell; or when 
the bush or shell is placed on ashaft, the oil or other fluid is delivered 
from the inner surface of the bush or shell to the exterior of the shaft. 
2950. Merat Tuses, G. 7. Selby.—Dated lst August, 1877. 6d. 

In making copper pipes a tubular shell or ingot is cast in a mould, so 
arranged that the shell or ingot lies in it horizontally. A slit or openin 
is formed all along the top of the mould, and the head or “ get,” which 
is formed in the slit or opening, is cut off before the ingot is worked. As 
acore a thin iron tube is employed, which, when the metal is poured into 
the mould, rises to a high temperature, and expands before the metal sets 
upon it, after which the core is made to cool and contract more rapidly 
than the metal, so that the core is not too tightly bound. For withdraw- 
ing the core a slot is formed through it, into which a w is driven, 
and the wedge, taking its abutment on the end of the mould, forces the 
core out, The shell or ingot is coated on the interior with a wash to 
prevent adhesion, and is flattened, and then rolled both longitudinally 
and transversely. The tube is next opened and a mandril is inserted, on 
which the tube is finished by drawing or rolling. 

2952. Measvrine Liquips ror Borruine, #. Brefit and J. Bdwards.— 
Dated 1st August, 1877. 6d. - 

This consists of a cistern of desired capacity, in which is fitted a 
number of measuring vessels. These vessels are fixed rigidly on to a bar 
pe along one side of the cistern, the bar with the vessels attached 

yeing worked in perpendicular guides by a parallel motion, thus the 
whole of the measuring vessels are filled simultaneously to the desired 
height. The motion with the bars and measures attached will now come 
in contact with a stop on a toothed rack motion, causing the bar and 
measures to make a partial revolution, so as to speedily and completely 
empty their contents in funnel-shaped conductors, fitted with outlet 
tubes on or under which the bottles to be filled are placed. A reverse 
movement will cause the bar and measures to descend and dip into the 
liquid, to be again charged, raised, and emptied as before. 
2953. Pane Irons, W. H. Beck.—Dated lst August, 1877.4 communi- 
cation.) 6d. 
is 


Jat 





in the facture of plane irons with the steel face 
extending over the entire flat surface of one side. Such plane irons are 
manufactured by welding temperable steel and wrought iron on soft in- 
temperable steel, forging and rolling the blooms so produced into parallel 
strips, and then imparting to such strips the tapered forms of plane irons 
by passing the strips lengthwise through rolling mills provided with 
excentrically turned rollers. 


2955. Crocuet Hooks, Z. and J. W. Shrimpton.—Dated lst August, 1877. 
6d. 


The hook has a hole pierced at the top like the eye of acommon needle, 
and a rivet is passed through this eye, and secures to the hook a piece of 
thin metal bent over at the top; the hook is then put into the case or 
handle, when the piece of metal is brought through a slot in the case and 
is closed down, thus securing the hook in the case or handle ; a metal cap 
covers the top of the handle, and upon this cap is marked the number or 
size of the hook. Modifications are shown. 

2957. — Asm, W. Christie.—Dated 2nd Auguat, 1877.—(A communi- 
cation.) 6d. 

This relates specially to small arms called carbines, and consists in 
making the barrel of the weapon in two parts or lengths, the first part of 
the barrel being of about the length of that of the ordinary carbine, and 
carrying the stock, locks, and sights, and the second part being of such a 
length as that when it is attached to the first part, it will bring the tutal 
length of the weapon to about that of the ordinary rifle. 


2958. Locomotive AnD oTHER Steam Borcers, &c., F. Bristow.—Dated 
2nd August, 1877. 6d. 

The fire-box or other surfaces which are exposed to the heat, are stayed 
by means of stays of a peculiar construction. The outside end of the stay 
is secured and screwed into the outer fire-box plate ; the other or 
end of the stay consists of an enlarged cylindrical part screwed h 
the inner copper fire-box and resting with a flange or shoulder on ‘the 
inside thereof. To the copper tube plate in the fire-box, just below the 
lowest row of tubes, is fitted a deflecting shield or guard or fender plate 
which may conveniently be in two halves and suspended by hooks ; it 
rises in a curve receding back from the tube plate. The upper corner 
between the same tube plate and the crown of the inner fire-box is boxed 


in. A door is fitted to this box for inspecting the tubes. In the smoke- 
box all the tubes are similarly boxed in, except one or more top rows. 
This box is also fitted with a door. To the top of the fire-box is fitted a 


“dust cock" with two ways t h the plug, and with corresponding 
branches to the boxed in parts in the fire-box and the smoke-box. 
2959. Looms, W Hanson.—Dated 2nd August, 1877. 6d. 

On tojthe warp beam ends are fitted iron bushes, and on each bush next 
the warp beam flange is cast or fitted a projecting tooth, which revolving 
comes in contact with a finger on the lower arm of a lever; this finger is 
made with a jaw, and fitted on a joint on which it works loosely, but is 

vented a outward by a projection on the end of lower arm; the 
nger can work freely inward, and allows the projecting tooth to pass 
freely when pulling back. The top arm of lever is fitted with a pawl, 
which actuates a ratchet wheel; the fulcrum of the lever works on a stud 
fitted in a side bracket, and near the centre of the lever is formed a 
lever and balance weight of sufficient weight to overbalance the lever 
and pawl and bring back the pawl to the top of its stroke after having 
moved the ratchet wheel ; a stop is also fitted on the side bracket to keep 
the lever in position and prevent it falling hack. 


2964. Macuines ror Empossinc AND PRINTING THE CovERS OF Books, 
&e., J. Richmond and W. Whiting.—Dated 2nd August, 1877. 6d. 

The framework consists of two side frames or standards, a head and 
base, which are firmly united together. The standards are united in the 
centre so as to form a vertical rectangular opening, which forms a deep 
guide for the movable bed of the machine, which bed supports on its 
upper surface the table on which the book cover is laid, and also part of 
the inking apparatus. This bed so guided receives at proper intervals an 
upward movement caused by the straightening of jointed arms, which 
arms are worked by a cam on the main shaft. The table on the bed is 
capable of a to-and-fro motion im by a cam, also on the main shaft. 
The die is attached in the usual manner to the under surface of a heater 
box, which is fixed to the under side of the head of the press. The rising 
of the bed underneath the table forces it together with the book cover 
upwards against the die. The inking is accomplished by means of a 
cylinder at the back of the machine worked by we suitable ee 
part. The ink is transferred to the die or block roller by a roller moun’ 
at the back of the travelling bed, being brought in contact (by the travel 
of the bed) with the inking rollers, against which it revolves. The block 
roller is caused to pass across the face of the die with the to-and-fro motion 
of the bed which supports it. 

2967. Securine Storrers 1x Bortries, &., J. D. McBane.—Dated 2nd 
August, 1877. 6d. 

This consists in the employment of a spring clip, cap, or cover, formed 
of a disc or crown which covers the stopper, and a number of arms which 
fngage with the rim or lip provided on the exterior of the neck of the 

yttie. 

AXLE-BOXES AND PLUMMER-BLOCKS, &c., T. J. Smith.—Dated 2nd 
August, 1877. {A communication) 6d. 

This consists in forming one or more reservoirs at the sides or ends of 
axle-boxes or plummer-blocks into which a supply of oil may be 
in addition to a supply in a reservoir directly under or at the lower sides 
near the brasses, in order that the axle may be lubricated by suction 
from the lower reservoir when the vehicle is running in one direction, 
and from the side reservoir when running in an opposite direction. The 
reservoirs are connected by pipes or passages which lead to one or more 
spiral grooves arranged in the “ brass.” 

2972. Breecu-Loapinc Fire-arnMs AND CarRTRIDGES, J. H. Johnson.— 
Dated 3rd August, 1877.—(A communication.) 6d. 

This relates, first, to improvements in Manson, Chassepot, and other 
similar breech-loading guns, whereby paper cartridges may used 
instead of the metallic cartri ; secondly, to the construction of 
cartri to be employed therewith. With reference to the Manson gun, 
the cavity at present provided in the breech receiver to prevent the escay 
of Fn should the head of the metallic cartridge crack, burst, or tear off, 
is filled up by dovetailing and firmly soldering a piece of metal into the 
said bi receiver, the mt bevelled corners being first cut away to 
form dovetailed recesses . receive the piece of metal, and a ring is also 
fixed to the end of one barrel to fill w 


the space at present provided to 
receive the head of the metallic cartridge when it is inserted in the barrel 
e improvement in cartri 


Th sists in constru -tight paper 
cartridges, the eylindrical Shell ‘being cumponed a ies onlin 
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paper and the base or head of a number of discs, say, for example, six 
paper, one india-rubber, and two linen or silk discs. 
9074. APPARATUS FoR CuTTING CoaL, 7. Gidlow and J. Abbott.—Dated 
Srd August, 1877. 4d. 
consists in employing in combination a worm or endless screw, 
receiving motion from any convenient power to motion to a toothed 
wheel or disc; the toothed wheel or disc in its turn gives to-and-fro 
motion, by means of a crank pin and connecting rod, to a cutter bar 
working in guides. 
2083. Fare Reaisterinc Apparatus, H. Pottin.—Dated 4th August, 1877. 


6d, 
This consists of a registering apparatus containing a counter or dial 
and index actuated by a ivd, which also strikes a bell or gong, and of a 
fare ticket having adverti ts and attractive matter thereon. 
. MACHINERY FOR MANUFACTURING PRinTING Types, T. Mason.— 
Dated 4th August, 1877. 6d. 

This consists of a table having a slide in it, fitted to travel forwards 
and backwards; on the slide is fitted two files or other cutting sub- 
stances, with grooves or depressions made in them, said files being placed 
horizontally one over the other, with grooves — each other, the 
upper side of the under file being flush with the table. Levers are in- 
serted between the files, which, when acted on, raise the top file, and 
allow the assorted types to be pushed in between the bevels round the 
heads of the types, sliding in the grooves of the files. The t are 
guided through the files by two strips of steel; at the ends of these 
strips or guides is the “setter,” a small wheel with a notch filed in it, 
the rocking action of which ‘ sets” the types up ready for dressing. 
2989. Smoxe Consuminc Apparatus, II. C. B. Eggers and H. C. Kirch- 

mann.—Dated 4th August, 1877. 6d. 

This consists in dividing —— area by a vertical partition wall 
into two parts, one t is fu ed with fresh coal after the fuel upon 
the other has burned down to a clear coke fire. Two channels are 
vided which lead from the fire to the chimney, and these can be alter- 
nately shut by means of sheet iron flap or shutter valves. 


. Propuction or Sutpnuric Acip, J. Mason.—Dated 6th August, 
1877.—{ Void.) 2d. 

The By aes originally containing copper having been treated as 
deseril in provision: age sey dated 4th August, 1877, is burnt 
either in kilns or othorwise, so as to produce sulphurous acid to be em- 
ployed in the production of sulphuric acid. 


2004. Busks, J. P. Jalbert and J. F. Fénon.—Dated Tth August, 1877. 


6d, 
This consists in strengthening the main busk by a second superposed 
blade of same thickness, which is attached to the panne °9 it 
extremity by means of one or more rivets, and at its lower extremity by 
means of a slot and pin, so that at this extremity one blade can slide on 
the other, whilst the two remain constantly in contact, as well whilst 
they remain straight as when bent. 


. TREATMENT oF AmyLaceous Susstances, J. H. Johnaon.—Dated 
7th August, 1877.—(A communication. 1. 

The milk of starch or other substance is placed in a vessel, the sides of 
which are made of india-rubber or other elastic material, and surrounded 
by a removable frame of wood or other suitable material. The top or 
mouth of this vessel is open to the atmosphere whilst the lower end is 
closed by means of a conical or inclined bottom carried upon a hollow 
pivot connected to an air pump or other suitable ap; us for prod 
avacuum. In the interior of this vessel, there fitted a otal 
plate forming a false bottom to the vessel, which plate is provided in the 
eentre of its under side with a hollow boss. The plate E covered with 
a filtering cloth, and provided with eyes through which passes the boss 
for the purpose of connecting the cloth thereto. As is provided 
between the perforated plate and the conical bottom of the vessel, which 
space is caused to communicate either with the exhausting tus or 
with the atmosphere as required, by means of a cock or valve fitted in the 
hollow pivot upon which the conical bottom of the vessel is carried. A 
modification is shown. 

3001. REGULATING BY SELF-ACTION THE EXPANSION OR CONTRACTION OF 
Wires vsep ror Movine Ramway S1enats, W. Manston.—Dated 7th 
August, 1877. 6d. 

The wires pass over a pulley, terminating with weights which are suf- 
ficiently heavy to maintain a suitable strain on the wires. The weights 
work in a suitable rack, and in their normal state are free to rise or fall 
according to the requirements of the signal wire, thus allowing for con- 
traction and expansion due to variations of temperature or other causes. 
The weights also work in a frame, which frame works to and fro on a 
swivel, being connected with a hand lever by rods. 


acon BrickMakinc Macutnes, J. Partington.—Dated 7th August, 1877. 


Alongside the table on which the clay is divided is placed a receiving 
table, To this end the two tables are hinged or pivotted, so that they 
may be 'y rotated or turned over, and they are so arranged that 
their action when so rotated resembles the closing of an open book. This 
action is obtained by geared wheels fastened upon the projecting ends of 
the two rods forming the pivots or axles upon which the tables rotate 
and towhich they are fixed. The dividing table is provided with a rib 
which sustains the — of the bricks as the dividing table is rotated 
toa more or less vertical position, and rib is pivotted so as to 
facilitate the delivery of the bricks from one table to another, The upper 
surface of the carrying-off board forms a convex curve, so that when the 
wet bricks are deposited upon it the spaces left between them by the 
dividing wires are extended, thus preventing the bricks from adhering 
to each other whilst being carried away. 


3003. Gatteries ror Gas AND OTHER Lamp Guasses, G. Tabrar.—Dated 
7th August, 1877. 6d. 
This consists in making one or more of the arms telescopic or extensible, 
and applying thereto springs so as to cause them to spring back to or 
towards their normal position. Fach arm is provided with a claw. 


30% “enh TRANSMITTING Gratines, L. McBean.—Dated Tth August, 
877. 6d. 

The gratings are formed of east iron with openings to receive blocks of 
glass. These blocks are formed with two parallel projections on its 
under side, of such a form as to direct the light entering from above to 
the darkest part of the chamber in which the grating is placed. 


3007. Apparatus ror Raisinc AND Forcinc Water, &c., J. Shone.— 
Dated 7th August, 1877. 1s. 

This consists mainly of a close tank, which may be sunk into the 
liquid, or it may be fixed or placed in a *! situation below the level of 
the source from whence the liquid to be forced or raised may run b 
gravitation. To this tank is adapted a short supply pipe, vided with 
«a valve a inwards for admitting the liquid into the close tank, and 
a verti pipe ‘on the passage of the water therefrom. The expulsion of 
the water from the tank when the latter is full is effected by means of 

d tained in a reservoir above. The compressed air is 
conducted to the tank by a long tube provided at the lower end with a 
valve, and the pressure forces the water up the discharge pipe and 
delivers it into any receptacle. 


3008. Pranorortss, F. C. Tessereau.—Dated 7th August, 1877. 6d. 

The framing, sounding board, wrest plank, and other parts connected 
with the stringed part of the instrument are made in two sections, which 
(when in use) are connected together by means of sockets and dowels or 
map held in position by tie-rods. The instrument can be taken to pieces 
or convenience of packing and facility of transport. The tone is 
improved by adapting metal tubes to the interior of the framing which 
carries the sounding board and strings instead of the heavy wooden 
uprights usually employed. 














100-ton Guxs.—The Government have purchased four 100-ton 
caged from Sir William Armstrong and Co. They are intended to 
be used in the land defences, and they will probably be mounted 
in the fortifications at important stations either at home or in the 

editerranean. The Italians have five of these 100-ton guns, in- 
cluding the experimental one, and they paid Sir William Arm- 
strong more than £16,000 each for them. ‘The price at which the 
British Government has acquired the four now in hand is under- 
stood to be somewhat below that figure. The 80-ton guns made in 
the Royal Gun Factories in the Royal Arsenal at Woolwich cost 
between £9000 and £10,000. and a 100-ton gun, if manufac- 
tured at the Roval Arsenal on the Woolwich principle, has been 
estimated at £12,500, to which may be added the outlay on new 
machinery. In the trials which have been made the 80-ton n 
has proved rather the better of the two relatively—that is, it to 
given a greater energy Ait ton than its heavier rivals ; but as the 
100-ton gun throws a Ib. projectile with a powder charge of 
440 lb., and the 80-ton gun is limited to a shot of 1700 lb. with 
425 Ib. of hg Attar the actual striking power of the two guns 
is proportionately in favour of the larger weapon. The 80-ton 
gun is 27ft. long, 6ft. in diameter at the breech, 16in. in the bore, 
and chambered for the powder charge to a calibre of 18in, The 
100-ton gan is 32ft. long, 6ft. 6in, through the breech end, 173in. 
bore, and chambered 2in. larger. They are similar in construction, 


and will both be polygrooved in the rifling. 





THE IRON, GOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue sheet mills of nearly all kinds keep well employed. High 
class and ‘making-up” sheets are especially in demand. Galva- 
nising sheets are not in — request upon a week ago. 
Stamping sheets are obtainable at a little over £14 a ton, and 
Loc tere Root are abundant at £8. 

Boiler plates of a high class are in diminished inquiry upon the 
week, and the competition is severe. Makers adhere on open 
*Change to their quoted prices; but to-day in Birmingham as 
also in Wolverhampton yesterday it was clear that a good speci- 
fication would meet with favourable consideratlon, on terms not 
in all cases without the buyer getting the advantage of the 
bargaining. A good boiler plate was upon plentiful offer at £10. 
There were, however, higher prices quoted by some firms. An 
inferior quality was to be had at different prices according to 
quality down to £9. 

Medium plates required by the constructive engineers in gaso- 
meter work and girder making and the like were upon slightly 

r sale than boiler plates. New transactions were rarely 
reported, but the inquiries were fair for delivery in April and 
onward. Prices of plates of this class were kept down by the 
terms upon which bleveland plates are obtainable. Cleveland 
plates certain engineering firms hereabouts are just now buying 
somewhat freely. 

Angles are selling a trifle better alike in the larger and also 
the smaller sections. Prices are without alteration. 

High class bars are in tame demand. The iron for which 
£8 10s. per ton is sternly required by makers has but a limited 
market. The manufacturers, however, are few. Arsenal 
requirements provide the most work just now, though the current 
season activity among the smiths in the rural districts is improv- 
ing the business in flat bars made by the marked houses. 

Common bars are in much larger proportionate make. To-day 
they were to be had at as low a figure as £6 for minimum 
qualities. 

Hoops and strips and rods are not brisk. Nevertheless there 
was a little more doing this afternoon in nail rods, to be delivered 
next month. 

It is noteworthy that Messrs. E. P. and W. Baldwin have made 
arrangements for re-starting the tin-plate works in Wolver- 
hampton, which they have lately kept closed. 

There is now some reason to hope that the tin-plate works of 
the Osier Bed Company, in the same locality—Horsley Fields— 
may not, after all, be closed in April, some considerable orders 
having been recently bocked in the steel and plate department. 

Pig iron was sold to-day and yesterday in small lots to make 
up quantities in advance of future requirements. The local make 
is shghtly increasing in relation both to high-class and likewise 
medium iron, The Tame Iron Company, Bilston, who make all- 
mine iron of a superior quality both for forge and foundry pur- 
poses, are again blowing two furnaces. A few furnaces at which 
ess valuable iron is made are being prepared for relighting. 

Westbury hematite pigs are selling more freely than for some 
years past. Northampton pigs are plentiful, and may be had in 
some instances with deliveries extending to a twelvemonth hence. 

The prices of pig iron in positive transactions are without 
change upon those of a fortnight and three weeks ago, excepting 
in Cleveland sorts, which were again in a few instances down upon 
the week 3d. a ton in minimum forge and foundry qualities. 

The collieries are a little more active this week in the domestic 
branch. The temporary return of winter has occasioned quite a 
“spurt” at some of the pits where the best domestic coal is 
obtainable. Furnace coal likewise is a little less inactive. In all 
cases, however, the production is too great to lead to the 
strengthening of quotations, which remain upon the basis of 9s. 
per ton for furnace sorts. 

Messrs. Evans and Sons, of the Culwell Ironfoundry, Wolver- 
hampton, have given their men notice for the adoption of the ten 
hours’ system, with the alternative of reduced wages. The men 
offer to accept a 5 per cent. drop, but this has been refused. 
Depression in trade, foreign competition, and recent similar 
action by most of the engineering firms in the district, are Messrs. 
Evans’ reasons for the step they have taken. 

Leading hardware manufacturing firms in Birmingham and 
round about have up to now been kept fairly going on Govern- 
ment contracts for tin-ware, edge tools, illoes, tubes, and 
engineering work, and in making special preparations for the 
Paris Exhibition, but these causes of activity are now mostly 
at an end, and the ordinary mercantile orders are, as usual at 
the close of a quarter, curtailed. Consequently, no large 
— of firms are very busy ; still, there is not a great lack of 
wor! 

Government inquiries for hardwares are being received in dif- 
ferent parts of the district. The exceptional inquiries relate to 
the equipment of a few thousand of the horses which the Govern- 
ment have lately bought. Other orders there are of the routine 
sort, that usually come out at this season of the year. 

essrs. William Allday and Sons, Branston-street Works, 
Birmingham, have just received from the Admiralty another large 
pg ay their special pattern bellows, portable forges, anvils, and 

e like. 


The usual meeting for the lation of prices of the General 
Tronfounders’ and Hollow-ware Makers’ Association has been held 
in Birmingham, and it has been decided to make no alteration in 
quotations during the a uarter. 

The standing committee of the Mill and Forge Wages Board 
for this district have met in Birmingham, “To consider the 
action of certain hee: yet dog who are members of the board, in 
real the wages of some of their workmen below the amount 
awarded by Mr. Chamberlain, M.P.” The opinion was formally 
expressed that ‘‘Such a course of procedure was unjustifiable, 
and that no reduction beyond that awarded by the arbitrator 
should be enforced without first consulting the board. 

Through the Foreign-office, the Birmingham Chamber of Com- 
merce has received the reply of the Italian Government to the 
representations lately made against the proposed new tariff duty 
upon rails, and in favour of a distinction in the duties upon steel 
and iron goods.” The Italian Government state that the distinc- 
tion between iron and steel tools does not appear to be practicable. 
The duty of three lire on rails, it is remarked, is not levied with 
any protectionist designs, as Italy does not manufacture rails. 
It applies equally to iron and steel rails, and must, say the 
Italian Government, be accounted moderate relatively to the 
price of the article, estimated not on the basis of current quota- 
tions, which are exceptional, but on the average of a number of 


ears. 

* The Birmingham Chamber of Commerce has decided at a 
special meeting to petition Parliament in favour of the new 

kruptcy Law Bill, promoted by the Associated Chambers, in 
preference to that introduced by the Government. 

Mr. P. H. Muntz, M.P. for Birmingham, has been requested 
by the Chamber of Commerce of this town to become its presi- 
dent in the place of Mr. G. Dixon, resigned. 

It is of interest to note that of the £6700 raised in 1873, for the 
relief of the widows and orphans of the miners who lost their 
lives by the great Pelsall Hall Colliery Inundation, £3665 is still 
in the hands of the Relief Fund Committee, whose chief expendi- 
ture up to the present time has been £2535 ih weekly payments 
to the Scared 

A conference between the coalowners and their men in the 
Bedworth district of Warwickshire has resulted in the colliers 
agreeing to accept a drop of 84 per cent., which will leave pike- 
men’s wages at 3s. 8d. per day, instead of 4s,, and those of other 
men in proportion. The masters had asked for a drop of 5d, in 


pikemen’s wages, and the men had offered to accept 3d. drop. 





In North Staffordshire the finished ironworks continue to be 
mostly employed on home orders, but these are sufficient to keep 
the bar mills on usually about five turns a week. Orders for 
export are more encouraging than at the date of my last report. 
Plates, hoops, and rails are without improvement. No quotable 
alteration is to be noted in prices, which are generally firm, more 

cularly in the cases of firms of established reputation. Not 
alf the blast furnaces built are in operation, still stocks of pig 
iron do not decrease to = great extent. $ 

Negotiations were checked on Birmingham ’Change this after- 
noon by the intelligence of the depression upon the Stock 
Exchange and the rise in Bank rate. Much igi coed was 
expressed touching the collie a yesterday afternoon at 
Apedale Colliery, Hanley, North Staffordshire, whereby over 
twenty lives have been lost. e vein is burning, and the two 
shafts are being filled up by order of the Government Inspector. 
The pit was sunk about two years ago, and only half the usual 
number of hands has lately been my eee therein. Itissurmised 
merely that shot firing has led to the calamity. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is no very material change to notice in the iron trade of 
this district since my last report. The weekly meeting at Man- 
chester continues of a very languid character, and although 
moderately well attended, little or no business of importance is 
transacted, consumers requiring very little iron at present; and as 
they see no probability of any upward movement in prices for 
some time to come, they do not care to buy merely for stock. 

There is, however, one feature is connection with the present 
low price of iron which deserves some attention, that is, the 
encouragement which it is apparently giving to the greater 
Some ne of iron in the construction of the important new 
buildings which are now being erected, and it may be of special 
interest to founders to give in future reports new details respect- 
ing some of the large buildings in progress. 

ith regard to the general trade of the district, there is no 
improvement. Lancashire makers of pig iron still hold for late 
rates, and for the few small sales which ‘they effect, their quota- 
tions for delivery into the Manchester district remain at 51s. per 
ton for No. 3 foundry, and 50s. for No. 4 forge, less 24 per cent. 
Derbyshire iron is without material change, No. 3 foundry 
delivered here being quoted at about 50s. per ton, and 
49s. for No. 4 forge, with 1s. per ton more being asked 
for some of the best makes. Lincolnshire and Middles- 
brough brands are offered at very low figures, the former 
especially, which can now be bought, taking the discount into 
consideration, at even less than the Cleveland brands. For 
Lincolnshire iron delivered here the average quotations are now 
about 48s. 6d. to 49s. per ton for No. 3 foundry, and 47s. 6d. for 
No. 4 forge, less 25; g.m.b.’s are quoted at 48s. 3d. per ton for 
No. 3 foundry, 47s. 9d. for No. 4 foundry, and 47s. 3d. for No. 4 
forge, net cash, with 1s. per ton extra for named brands. 

The finished iron e continues extremely dull, and manu- 
facturers are pushing very keenly for orders, but with the 
exception that there has been a pretty fair demand for ship and 
girder plates, there is little or nothing doing, and many of the 
works are only running half time. Middlesbrough plates 
delivered into this district are quoted at £7 per ton, Staffordshire 
ditto at £8 7s. 6d., Lancashire and Middlesbrough bars at 
£6 2s. 6d. to £6 5s., and Staffordshire ditto at £6 7s. 6d. per ton. 

There is now every probability that the threatened strike in the 
finished iron trade next month will be averted. The masters 
have taken a very firm stand in insisting upon the further 
reduction of 24 per cent., and the men at one or two of the prin- 
cipal works have, I understand, decided to accept the reduction, 
and it is expected the others will follow. 

In the coal trade there is a continued falling off in the demand 
for all the better descriptions of fuel, and prices are easier. The 
winter demand for those classes of round coal suitable for house 
fire purposes is now practically over, and good Wigan Arley at 
the pit mouth can be bought at 9s. per ton, with common sorts 
ranging 1s. per ton less; Pemberton four feet at from 7s. 6d. to 
8s. 6d.; and common house coal, 6s. to 6s. 6d. per ton. Common 
coal for iron-making purposes is still a great drug in the market, 
and engine fuel at present meets with a very small inquiry. 
Steam and forge coal at the pit mouth is quoted at from 5s. 6d. 
to 6s., and burgy, 4s. 6d. to 5s. 3d. per ton. Slack, although 
there is a disposition to hold for fully late rates in anticipation of 
an improved trade as the summer advances, is still very plentiful 
in the market, and low in price, ordinary descriptions ranging 
from 2s, 6d. to 3s. 6d. per ton at the pit. 

For shipment there is still very little inquiry, either in coast- 
wise or export account, and prices at Liverpool are very low, 
common coal delivered at the high level being offered at 6s. 6d., 
and best coal at 11s. to 11s. 6d. per ton, with about 1s. per ton 
extra for delivery alongside. 

At the meeting of the Manchester Geological Society on Tues- 
day, an interesting discussion took place with regard to the epon- 
taneous combustion of coal on board vessels. Mr. Joseph Dickin- 
son, H. M. Senior Inspector of Mines, expressed the opinion that 
the outbreak of fire in coal cargoes was not so much due to the 
liability of the coal itself to spont. combustion, as to the 
careless manner in which it was loaded, and he recommended that 
the coal when placed in the vessel should be built up from the 
bottom, perry of being pitched into the hold from a great 
height, which of itself was very liable to produce spontaneous 
combustion in the coal after it had been battened down. Professor 
Boyd Dawkins suggested that the presence of iron pyrites in coal 
might account for the us combustion in some cases. 

ematites of all classes are in slow request, and were it not for 
the fact that steel has been reduced to a minimum cost, and the 
demand for this article consequently is greatly increased, it is 
certain that the industrial position of the Furness and Cumber- 
land district would not beso satisfactory, comparatively speaking, 
as it is. Bessemer iron is largely consumed for steel making 
purposes, but forge and other qualities are in slow request, an 
there are not the slightest indications of an improvement from 
any source. Only small cargoes of iron are finding their way to 
the Continent, but larger supplies are expected to go in this 
direction. The Midland and Yorkshire districts are taking the 
largest deliveries of iron at present on home account. There is 
not much business doing for forward delivery. Prices are steadily 
held at previous quotations: No. 1 Bessemer, 64s.; No. 2, 62s. 6d.; 
No. 3, 61s.; No. 3 forge, 61s.; and other qualities at the usual 
deviation of value. Stocks have not been uced, nor have they 
in any way accumulated, the output of the furnaces being amply 
sufficient to meet the orders for pig iron in hand, Two-thirds of 
the furnaces are still in employ. 12 : 

The steel trade remains in a satisfactory position. There is a 
liberal demand and a large production, but prices are low, £6 10s. 
being about the selling value of railway steel. The orders on 
eens 4 and the inquiry for future deliveries’ justify hopes of a good 
trade in steel during the summer, both in railway and merchant 
steel. 

Much interest is felt in the aspect of the steel trade at present, 
and the manner in which the industry is developing itself is a 
proof of the generally recognised fact that the steel age is 
advancing. Hitherto almost wholly confined to the west coast 
district, the steel trade has been open.d out at the east coast. 
Makers here are working chiefly from Spanish hematite ores, as 
they are at a great distance from the hematites of Furness and 
Cumberland. It is claimed that makers of steel on the east coast, 
if they have not the advantage of being close to the hematite iron 
deposits, they have fuel close at hand. On the west coast, up to 
the present time the coke for the smelting furnaces has been 
almost wholly obtained from the Northumberland and Durham 
ovens at a great cost of carriage, but now coke ovens have been built 
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at Flimby, in Cumberland, where native coal is being utilised 
and is it proposed to develope this industry to such an extent as to 
supply the whole of the ironworks in the district ; it is thought 
in the course of a few months the east and the west coasts will be 
dependent on their own resources for the cheap action of 
steel. With the coal and the necessary quality of iron on the 
west coast, it is argued makers will be able to hold their own 
in steel competition till such times as science reveals the ways 
and means of siting Diorelons iron for steel manufacture. By 
many practical men this is considered impossible. 

Iron shipbuilding is in a rather better position owing to the 
acceptance of a few new orders. The Barrow Shipbuilding Com- 
pany have to build two 4000 ton ocean steamers 
or the Antwerp and Philadelphia trade by October in the 
present year. Other orders have also been received. 

ngineers, ironfounders, and others engaged in the minor 
industries of the North West of England are indifferently 
employed. Iron ore is steady at late prices. Coal quiet.. Shipping 
in want of cargoes. 

The annual meeting of the North Lancashire and Cumberland 
Exchange was held on Monday, when a report was submitted, 
showing a credit balance of £250. The exchange has proved of 
great advantage to commercial men in the district, and in the 
course of time it is proposed to erect a permanent building for 
the Purpose, plans for which are already prepared. 

A valuable seam of iron ore has been Bolcroesd at Whinn Pit 
in the neighbourhood of Egremont, in Cumberland ; it is said to 
be 30ft. in thickness. 

The Solway Railway Company report a great decrease in 
_ — of hematite iron ore passing over their railway into 

t. 4 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE past week has not been productive of any news of 
particular importance in any special branch of trade, nor does it 
seem likely that there will be any ch: of moment in either 
direction until the political crisis shall have assumed a more 
definite phase. Under the existing condition of affairs, neither 
buyers nor sellers know what to do in order to secure their 
respective positions, so that it is not by any means surprisin 
to find that there is a deal of uncertainty in respect o' 
prices, and some hesitation on the part of vendors to commit 
themselves in too — a degree to forward engagements 
at current prices. sers of pig iron, on the other hand, are 
rather firmer in their tone, and appear to be fully confident that 
the demand is not by any means sufficient to exhaust the pro- 
ductive powers of the furnaces, in addition to which they point 
to the very large stocks held in all directions as the best possible 
argument in favour of the long continuance of low figures. Some- 
thing of the same sort of thing prevails in the finished iron and 
other collateral branches, in almost the whole of which the 
demand is et weaker than it has been within the past few 
weeks. At some of the merchant ironworks, indeed, there have 
again been partial stoppages of the machinery, although the 
extent of the suspensions has been greatly exaggerated by the 
—- press. 

ere is still a capital inquiry for wire, both of steel and iron, 
and at some of the larger establishments pretty full time is being 
made by the workmen. Rail ends are being largely used for 
Bessemer wire, and at least one ironworks is busily engaged in 
turning out special billets for iron wire. 

The rail mills are quite as well engaged as heretofore, two or 
three additional contracts having been entered into during the 
week. Prices still rule excessively low, however, and it was 
never more evident than it is now that steel rail rolling is an 
operation which is not now-a-days productive of profit. There 
cannot be much got out of contracts placed at £5 15s. per 
ton. 

For really reputable tires there is a steady call, and the mills of 
several of the leading manufactories are engaged thereon on 
account of some of the principal home railway companies. There 
are also a few Indian orders in course of execution, and the in- 
quiries currently received lead to the supposition that an extended 
amount of work in this respect will follow. 

The buffer and axle shops of two of the largest houses are 
moderately well engaged, but there is no pressure, and the 
requirements of the home railway companies are so limited that 
the business herein, as well as in springs, is likely to remain very 
quiet for a long period to come. There are now many spring- 
makers out of employment. 

Most of the cast steel works are reported to be rather busier, 
some on large castings, some on best tool steel or fine sheets, and 
others on sundry orders forthe generalrun of merchantable qualities. 
At more than one establishment there is more melting in progress 
than has been on hand for many months. ere is no especial 
change in prices, but the commoner qualities seem to be held on 
easier terms, in consequence of the closer and constantly growing 
competition of the Bessemer and Siemens materials. As I have 
remarked on several occasions of late, these newer steels are 
rapidly pushing their way to the forefront, and are being so 
greatly improved in the manufacturing processes that they will 
. a ym igf presently entirely replace all the ordinary classes 
of cast steel. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


YesTERDAY there was a large attendance on "Change at 
Middlesbrough. Business was slow and the prices were the same 
as those of last week, being based on No. 3 Cleveland pig selling 
at 40s. per ton. Since the combination of ironmasters was 
broken many thousands of tons of pig iron have been sold, and 
for some time to come there will be heavy deliveries. The stocks 
of makers are still large, and iron is being sent into Messrs. 
Connal’s warrant stores at Middlesbrough at the rate of about 
200 tons per day. . 

In the finished trade there is no improvement, although in- 

uiries are more numerous. The returns of Mr. Waterhouse, of 

ndon, the official accountant of the North of England manu- 

factured iron trade, show that plate making is now the staple 
industry. The day of iron rail making is not likely to return. 

Last week I explained’ that the question of the ironworkers’ 
wages was again under discussion, and that it was likely the 
matter would be settled by arbitration. Iam glad to find that 
on Wednesday, at a meeting held at Darlington, Mr. David Dale 
was unanimously selected as arbitrator. Mr. Dale’s vast expe- 
rience in iron and coal matters, and his previous connection with 
the Board of Arbitration, peculiarly fit him for the important 
position offered him, and both masters and men have the utmost 
confidence in his judgment and impartiality. 

Experiments with the Godfrey-Howson furnace have been 
made at the Erimus Ironworks, Middlesbrough, during the past 
few weeks, and no doubt something will be said about the results 
at the Iron and Steel Institute meeting, held in London this week. 
Great hopes are entertained of the success of this furnace. 

Engineers, shipbuilders, and founders are fairly busy. There 
have been several launches on the northern rivers lately, and 
the ogg have work in hand which will keep them going for 
months. 

The blast furnacemen in the North of England, whose notices 
of reduction have expired, have agreed to accept the masters’ 
terms. At some of the furnaces the notices have not yet 
terminated, but it is not anticipated that there will be any diffi- 
culty in arranging matters. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

_THE present state of the iron trade is, to speak plainly, most 
discouraging. To be sure, when the year opened, no very high 
expectations were entertained, but it was at least believed that 
the trade had about seen its worst, so that there was a prospect of 
some little amendment at an early date. We are now, however, 
in the last week of March, and matters are in almost every sense 
in a worse position than ever. The present net cash ave 
price of Pi iron (mixed numbers) per ton is 2s. 4d. below the 
average of the past year, 13s. 9d. below that of 1875, and 65s. 3d. 
lower than in 1873. In the last-mentioned year, prices were, of 
course, exceptionally high ; and while a comparison with it may 
therefore be deemed of no great effect, except to show how far quota- 
tions have fallen since, it is really to the purpose to observe that 
we must go back six-and-twenty years before the average price of 
pigs is found to have been lower than it is at this moment. It is 
true that in the month of January, 1871, pigs were 6d. a ton 
lower than they are now, but in the course of that year they rose 
until at its close they had improved to the extent of 19s. 6d. 
There are other two years, 1862 and 1865, in which the average of 
the month of March was rather less than it is at present; but the 
prices subsequently rose in those years, though not to such an 
extent as in 1871, yet further than there appears much prospect 
of attaining this year. Of course we may yet see arise in values, 
but appearances are just now the reverse of encouraging. 

In the course of the past week the market has been very languid 
in almost all departments. At some of the works additions are 
again being made to the stocks of pig iron on hand, which in 
several cases are heavy. The reserve in Messrs, Connal and Co.’s 
stores, which had been slightly on the decline for two weeks, has 
been augmented since the date of last letter by a few hundred 
tons, and now amounts to 170,547 tons. There is a falling off of 
nearly 1000 tons in the exports, but the arrivals from the North 
of England are rather heavier. The furnaces in blast number 87, 
as com with 115 at the same time last year. 

On Friday morning business was done in the warrant market 
at 51s. 1d. cash, and 51s. 2d. one month, and in the afternoon at 
51s. 1d. fourteen days, holders keeping comparatively steady 
throughout the day. Monday’s market was dull at a decline of 
1d. per ton, business being done in the forenoon at 51s. 1d. cash, 
and in the afternoon at 51s. 1d. one month. The tone was easier 
on Tuesday, with alimited number of transactions at 51s. 0}d. and 
5is. 1d. cash. The market was steady on Wednesday, with a 
fair business at 50s. 114d. to 50s. 11d. cash, and 51s. three weeks. 
To-day—Thursday—the tone was firmer, with sales up to 51s. 1}d. 
cash, and 51s. 2)d. one month. 

For makers’ iron the demand continues dull for the season of the 
year. Little business has been done in the course of the week, and 
prices are again reduced all round. Good mixed brands are 
selling at 3d. per ton less for both No. 1 and No. 3; Gartsherrie, 
No. 1, declined 6d.; Coltness, No. 1, 1s.; No. 3, 6d.; Summerlee, 
No. 3, 6d.; Langloan, No. 1, 6d.; Carnbroe, Nos. 1 and 3, 6d.; 
Monkland, No. 1, 6d.; Clyde, Nos. 1 and 3, 6d.; Govan, No. 1, 
6d.; Glengarnock, No. 3, 6d.; and Eglinton, Nos. 1 and 3, 6d.; 
the quotations being now as follow :—G.m.b., f.o.b. at Glasgow, 

r ton, No. 1, 52s.; No. 3, 50s. 6d.; Gartsherrie, No. 1, 58s. 6d.; 

o. 3, 54s.; Coltness, No. 1, 63s. 6d.; No. 3, 55s. 6d.; Summerlee, 
No. 1, 58s.; No. 3, 52s.; Langloan, No. 1, 61s. ; No. 3, 54s.; Carn- 
broe, No. 1, 54s.; No. 3, 52s.; Monkland, No. 1, 52s.; No. 3, 
50s. 9d.; Clyde, No. 1, 53s.; No. 3, 51s. 6d.; Govan, at 
Broomielaw, No. 1, 52s.; No. 3, 51s. 6d.; Calder, at Port 
Dundas, No. 1, 58s.; No. 3, 52s.; Glengarnock, at Ardrossan, 
No. 1, 57s. 6d.; No. 3, 53s.; Eglinton, No. 1, 52s. 6d.; No. 3, 
50s. 6d.; Dalmellington, No. 1, 53s.; No. 3, 51s. 6d.; Carron, at 
Grangemouth, No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 60s. 6d.; No. 3, 55s.; Kinneil, 
at Bo’ness, No. 1, 54s.; No. 3, 51s. 

The shipments of pig iron from Scotch ports during the past 
week have cmgacctel to 7728 tons, as compared with 9312 in the 
corresponding week of 1877 ; while the imports of Middlesbrough 
pigs at Grangemouth were 6660, against 4559 in the corresponding 
week of last year. 

This week there is really no change to note in connection with 
any of the branches of the manufactured iron trade. Founders, 
pipemakers, locomotive engineers, and makers of machinery for 
abroad are busy, but most other departments are slack. At the 
malleable works the trade does not improve so satisfactorily as 
was lately anticipated, the greater activity now existing in the 
shipbuilding trade not making its influence very widely felt. The 
strike at Mr. Spence’s Pheenix Ironworks, tbridge, continues. 
The shipments of iron manufactures from the Clyde have been more 
important. They embraced six locomotivesand tendersfor Bombay, 
four for Calcutta, and one fer China, the whole valued at £24,039 ; 
of machinery, £1600 worth; castings, chiefly pipes, £10,351 ; 
tubes, £1100; bars, £7300; wrought iron, ; and £1000 
miscellaneous articles. It is worthy of notice that in the course 
of the week there were imported to the Clyde 210 bags and casks 
of nails and four iron joists from age six packages of 
machinery from New York, sixty barrels of nails and 50 tons 
of pig iron from France, and twenty-five cases of iron manufac- 
tures from Dunkirk. 2 

All over the county, east as well as west, the coal trade is 
exceedingly dull, and in the Glasgow district prices have been 
pretty generally reduced to the extent of from 3d. to 6d. per ton 
since last week. Stocks are large and accumulating, and a great 
deal of short time is being worked at the collieries. 

The latest reduction of miners’ wages is meeting with a show of 
resistance. At amass meeting on Monday at Airdrie, attended 
by about 4000 men, it was resolved to strike, rather than submit 
to another reduction. The men unanimously agreed not to return 
to the pits till the amount of the last reduction is given back to 
them. At least one of the employers is inclined to give way, but 
in any case, it is not believed that the strike will be of long 
duration. : - 

At a meeting of the Royal Scottish Society of Arts, held in 
Edinburgh on Monday evening—Dr. R. M. Ferguson in the chair 
—Mr. Sang, C.E., read a paper by Lieut.-General Sir James E 
Alexander, C.B., ‘‘On an Outside Spiral Stair as a Fire-escape 
for Factories.” Mr. Wilkins, the superintendent of the Edin- 
burgh Fire Brigade, submitted a description of a scheme for 
constructing mills and factories so that life might be saved in the 
event of fire, and he exhibited a model of his plan. Discussion 
on the subject was postponed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Tue coal trade has fluctuated a great deal of late, and the 
+ buyer of small coal for patent fuel purposes—France—has 
fallen off considerably in purchases. This has also extended itself 
to large steam, and the Cardiff shippers and coalowners are 
uzzled at the small trade which is carried on. One of the con- 
Rdent beliefs amongst the Welsh coalowners has been that with 
the recovery of France from her prostration after the German 
conflict, the coal trade would be considerable ; but ty prices 
are as low as they were in 1846, the trade is limited to less than 
30,000 tons a week from the whole of South Wales. -The present 
average is about 15,000 from Cardiff, 8000 from Swansea, and 
2000—sometimes more—from Newport. 

The exports from all the Welsh ports last week amounted to 
102,788 tons, and, in the opinion of coalowners, this is what the 
total should be from Cardiff alone to make anything like a 
remunerative trade. " 

I have been favoured of late with an inspection of certain cost 
sheets, and though I cannot mention names and places, yet the 
statement weep "bs taken from me as authoritative, that many 

owners are now selling at less than cost price. The question 





has been propounded to me, whether or not the capital invested 
in coal mining figures in these cost sheets. My answer is, that in 
all cases brought under my notice it does not, The cost per ton 
paid to the men, dead-work, and incidental expenses, send up 
the figures to a point in many cases above that realised for the 
coal at port, capital being considered altogether in abeyance. 
The condition of things at present in South Wales will be under- 
stood when I say that a pit is sunk at an expense of £400,000, yet 
the return on the output after paying wages and dead-work leaves 
a margin of, in the best of cases, about 1s. per ton. 

One of the great industries of South Wales—tin-plate— 
is now in a worse condition than I have known it. The highest 
price realised for ordinary coke plate has been 42s. The 
now, after resting at 18s. for a long time, has fallen to 15s. 6d. 

In a conversation this week with one of the largest tin-plate 
manufacturers of the west district of Wales, he said that not onl 
was the price totally unremunerative, but, unless a change Gok 
pee, it must lead to the total suspension of the tin-plate manu- 
acture in South Wales. At no previous time, he remarked, has 
the trade been in such a deplorable condition. 

Best coke is in good demand, and Liwynypia, Dinas Main, 
Coedcae, and Great Western are much sought after, quantities 
going not only to the steel works of Dowlais and other Welsh 
works, but to Birmingham and also to Spain, where, I hear, a 
— is on foot by Welsh firms to put up furnaces. Best 

hondda No. 3 coke, good Bilbao ore, or Dunedin, and a small 
percentage of Welsh ore constitute the desiderata for steel 
works, and from a personal survey I think that the Welsh 
works can hold their own fairly in competition with any 
works in the produce of steel and manufacture of steel 
rails, I referred last week to the steel rails produced at 
the Rhymney Works. These works are constructed on the 
principle of those at Moss Bay, but in yield and quality 
they have distanced their model. As noticed last week, there 
was a brittle character about the rails at first, but I find that 
this was due not only to the newness of the works, but to the 
exceedingly severe tests applied, and that in all respects the 
Rhymney steel will now compare with the best produced in 
South Wales. As a proof of this, a crucial test was applied this 
week, and from an entirely disinterested source I learn that they 
bore it with marked success. The fact that Rhymney rails have 
been selected by the Metropolitan and the London and North- 
Western, and that though a young works, 800 tons have been 
turned out weekly, speaks highly for the energy and ability which 
Mr. Leybourne, the manager, Mr. Evans, and Mr. Trump have 
brought to bear. 

A statement is current that the well-known Gadlys Works are 
to be converted into a steel works. These works were famed 
some years ago for their ductile iron, and from them plates for 
armour purposes were sent in great quantities. The iron mine 
from the Gadlys workings is now in demand at g: prices, con- 
sidering the depreciation in this article. Quite a fleet of steamers 
came into Newport from Bilbao and Santander last week, laden 
with iron ore. The total of the cargoes was 11,064 tons. 

Dowlais Works have been busy with Mexican rails, and large 
consignments have also been sent to Gothenburg, with 300 iron 
wheels to Sydney. 

ret bay | sent last week 215 tons rails to Pernambuco and 580 
tons to Gefle. 

There has been a good deal of local discussion at Cardiff on the 
subject of Cefn-y-Wrach shoal, which is alleged to interfere con- 
siderably with the navigation, and on Saturday Mr. Plimsoll 
visited Cardiff to inspect it, in order to bring it under the notice 
of the House of Commons. 

J 7 total iron and steel exported last week amounted to 
776 tons., 

In the west of Wales the steel trade is sluggish and unprofitable. 
Notice has been issued at Landore Works ss follows :—‘‘ All con- 
tracts at present existing between the company and its agents and 
the workmen will terminate this day fortnight, Saturday, April 
6th. If work is continued after that date it will be from day to 
day, and may be determined at the close of any day.” It is toler- 
ably certain that the whole of the works will not be closed, as 
rumoured, but it is probable that a reduction will be insisted 
upon. Steel rails are now sold at even a lower re than £6. 

There has been some partial stoppage at one of the company’s 
collieries, the men objecting to a new arrangement. 

The Swansea tramways still afford ae for considerable ill- 
feeling and discussion. The connecting link between Morriston 
and Swansea is now at a standstill. 

The Garth Anchor, Chain, and Ironworks, situate at Taff’s 
Well, near Cardiff, which were offered for sale by auction, at the 
mart, London, on the 21st inst., by Messrs. Farebrother, Lye, 
and Palmer, were not sold in consequence of the reserve price not 
being reached. The auctioneers subsequently announced that the 
property might be treated for by private contract. 
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Epps’s Cocoa.—GRATEFUL AND Comrortine.— By a thorough 
knowledge of the natural laws which } yor the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Lg has provided our 
Preakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be gradually built u 
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of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourised frame.”—Civil Service Gazette.—Sold_ only in kets 
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THE THIRLMERE SCHEME. 
No. IL. 

Tux Select Committee appointed to consider what is 
known as the ‘l'hirlmere Scheme for supplying Man- 
chester with water, have pronounced the preamble of the bill 
proved, subject to the insertion of certain clauses in the 
pill for securing the rights of specified towns. The 
inquiry was interesting principally from the large number 
of engineering witnesses called by both the Faggian 
and the opponents of the scheme; but as will be seen 
presently, very little importance was attached to strictly 
engineering questions, and those who anticipated nice 
discussions on purely technical points were disappointed, 

The broad facts admit of being simply stated, and we 
shall give here before going further a synopsis of the 
case, which will enable our readers to grasp its meaning, 
filling in details subsequently. . ‘ 

Manchester, with a rapidly increasing population, wants 
water now, and will want it much more in a compara- 
tively short time. To supply the deficiency the Corpora- 
tion decided to construct new supply works, and after 
much consideration, it was resolved that the water 
required should be taken from Thirlmere, one of the most 
beautiful sheets of water in the whole lake district, and 
distant from Manchester 100 miles in round numbers ; 
the works will consist of an embankment, and an aqueduct 
capable of conveying 50,000,000 gallons a day. Only 
10,000,000 gallons will be taken at first, however, larger 
quantities being drawn off subsequently as the demand 
augments. 

This scheme was vigorously opposed, no fewer than 
thirty-three petitions being lod d against it. The 
grounds of opposition may be thus summarised :—(1) 
Thirlmere would be ed, (2) Manchester did not 
want the water. (3) If Manchester did want the water, 
it could be obtained more readily and cheaply from 
other sources. (4) Manchester had no right to take 
water which really belonged to districts much nearer to 
Thirlmere. (5) The necessary works would prove a 
constant source of danger. (6) The value of property 
near Thirlmere would be seriously depreciated. On 
the side of the promoters of the bill, it was urged 
(1) That Thirlmere would not be spoiled, but improved 
in appearance, g That Manchester did want the water 
very much. (3) That although water might perhaps be 
got elsewhere, it would be too hard to be suitable to 
Manchester industries. (4) That no danger would ensue 
from the aqueduct or embankment; and (5) that as 
regarded other matters, they were purely questions of 
compensation, to be dealt with in the usual way according 
to practice well understood by every one. 

Sir Edmund Beckett, Q.C., opened the case for the 
Corporation of Manchester on the 5th of March, the 
members of the committee present being Mr. Brassey, 
Mr. Bruce, Lord Eslington, Bir Ughtred Kay-Shuttle- 
worth, Mr. Knowles, Sir John Lubbock, Mr. Rodwell, 
Mr. Salt, and Dr. Lyon Playfair in the chair. Having 
explained the object of the bill sought for, he went on 
with the aid of a map and models, to tell the members 
of committee what Thirlmere is. The watershed rises 
at a place called Dunmail. Raise, one stream goes to 
Grasmere on the south, and several to Thirlmere on the 
north. The natural overflow from the lake is at the 
north end, but Manchester lying to the south, the pro- 
posed aqueduct must go out of the lake by the southern 
end. It appears that this is by no means the first time 
it has been proposed to tap Thirlmere. As long ago 
as 1868 a scheme was proposed for constructing an 
embankment 64ft. high to store water in Thirlmere for 
London. Manchester might, it had been suggested, have 
taken water from Ulleswater, but Sir Edmund Beckett 
explained that to have done this would entail very heavy 
engineering works. A tunnel eight miles long would 
have been required under the range known as Dunmail 
Raise, whereas a tunnel but three miles long and 
270ft. below the surface will suffice in the case of 
Thirlmere. At the head of the lake is a flat 
swampy district, possessing no beauty, and this will 
be covered with water when the embankment is com- 
pleted and the lake full. We need hardly add that 
the learned counsel maintained that the beauty of 
the lake would be enhanced rather than diminished. 
As regards the details of construction we cannot do 
better than employ Sir Edmund Beckett's own words : 
—‘Perhaps in connection with the tunnel I had 
better mention at this stage of the case how the work is 
proposed to be carried on, partly with a view to finance 
and partly supply. The tunnel is made once for all, and 
it is to o a round tunnel 7ft. in diameter, but the 
pipes need not be all laid at once; it is more convenient 
to have the pipes in several rows than to have one 
huge iron pipe 7ft. in diameter; and as the pipes 
have to be made in separate divisions, we shall 
not lay the whole of the pipes at once, but shall 
add pipes from time to time. Therefore all we spend to 
get 10,000,000 gallons of water a day—which will last a 
ong time—will be about £1,750,000. Each subsequent 
addition will cost'in round numbers £300,000. This 
damming up of the water will allow us to get—upon the 
calculations of rainfall and various other things which 
will not be disputed—50,000,000 gallons a day for the 
Manchester district, in addition to the 24,000,000 or 
25,000,000 which we can get at present from our existing 
reservoirs in the district called on yagi ae fore- 
going passage gives in comparatively few words a very 
accurate idea of the nature of the scheme which has 
caused so much discussion. 

The first point specially raised by Sir Edmund was the 
necessity for more water, and the ibility of getting it 
elsewhere than from Thirlmere. Dwellers in Manchester 
unfortunately know too well by bitter experience that 
water is wanted, whatever the rest of the world may think. 

here is a constant supply in Manchester—when it can be 
maintained. In 1868 it was stopped half a day, and 
more than half a day, throughout a period of eighty-one 
days. There are no house cisterns in the city, so the 





inconvenience thus caused may be imagined. In 1870, 
and again in 1874, nearly the same thing happened-—partly 
as a result of the scarcity in 1868. Thes was before 
the Longdendale works, of which we shall have more 
to say, were completed. The Longdendale works 
were pushed on, In the annals of hydraulic engi- 
beeing, it is difficult to find anything to compare 
with these. A watershed of 19,000 acres, in the dis- 
trict of Clitheroe, supplies a series of reservoirs 
embankments being thrown across the valley. Some of 
these dams are no less than 160ft. high, going no less 
than 100ft. below the bed of the river, in order that 
water-tight strata might be reached. The learned 
counsel might well say that the Thirlmere-dam 50ft. 
high was a “mere trifle” compared to these. 
The bill, empowering Manchester to construct the 
Longdendale works, was obtained as far back as 1847, and 
the works were in progress nearly thirty years. They 
supply about 25,000,000 gallons per day. It was argued 
that more water could be had by constructing. more 
embankments ; but this attack collapsed completely, 
because it was shown that the sites remaining in the dis- 
trict were all on ground so steep that extremely high 
dams could only store very moderate quantities of water. 
The experience of Manchester acquired in Longdendale is 
not of a character, it must be confessed, to encourage 
the Corporation to go there for more water. 

The population in the Manchester district to be 
supplied—if not actually supplied—with water is close 
br 1,950,000 people. The present rate of supply is 
about 25 gallons per head per day. A good deal of 
capital was made by the opponents of the scheme out of 
the fact that the Manchester Corporation sell water 
to millowners; and it was urged that if Manches- 
ter had water to sell it had water to spare, and 
that this sale should be stopped; and it was 
further urged that recourse was had to Thirlmere 
simply to get more water to sell as a speculation. To us 
there appears to be no force in this argument, because 
the millowners cannot do without water, and it was not 
proved that the Cee made any profit out of them 
in the strict sense of the word, but it was shown that b 
the sale of turbid water they did obtain a sum whic 
enabled them to ease the pockets of the ratepayers—appa- 
rently a very legitimate action on the part of a Corpora- 
tion. To this Sir Edmund Beckett made little allusion. 
His contention was that Manchester ought to have thirty 
gallons per head per day. He pointed out that it was 
probable the Committee would be told that the desires 
of Manchester savoured of extravagance, and that, for 
example, it would be shown that Sheffield did very well 
with much less than twenty-five gallons. But it 
so happens that most of the water required for 
manufacturing purposes is taken from the Don in 
Sheffield, so that no true comparison exists. A 
very large portion of Sir Edmund Beckett's speech con- 
sisted of a consideration of the arguments urged by 
the landowners in the lake district, on the ground that 
their property would be depreciated in value. With 
these questions it is not necessary for us to deal, as 
they possess no engineering importance whatever ; and 
matters of taste we must leave to be decided according 
to individual proclivities. We have given a sufficiently 
good idea, we believe, of those portions of the learned 
counsel’s speech most likely to interest our readers. 

The first witness called by the promoters of the bill 
was Mr. Charles Sydney Grundy, Mayor, and Sir Joseph 
Heron, town clerk, of Manchester. Mr. Grundy’s evidence 
went to confirm that statement made by the learned 
counsel as to the necessity felt in Manchester for more 
water. The water is now obtained from no fewer than 
thirteen reservoirs in the Longdendale district, the 
reservoirs and mains being spread over twenty-three 
miles of ground. The Corporation has to provide water 
for 370,000 souls under the terms of the existing Act, 
but besides this it supplies the district round Manchester, 
and it was urged by the opponents of the bill, as we 
have said, that it was because the Corporation did not 
confine itself to the discharge of its legitimate functions, 
but wanted more water to sell to the districts round 
Manchester, that the Thirlmere scheme was on foot. Sir 
Joseph Heron gave an interesting history of the water 
supply of Manchester. Before 1847 the supply of this 
city and the neighbourhood was in the hands of the 
Manchester and Salford Waterworks Company. But 
practically they had no water but ditch water, and 
not much of that. It was all obtained from 
drainage into the reservoirs at Gorton. As this 
state of affairs could not last, the Corporation 
bought up the water company under an arrangement 
that the works should remain for four or five years 
under the management of the company, until a supply 
could be got from Longdendale new works. The Corpo- 
ration gave £630,000 to the compan, and “got in 
return nothing but the old _ pipes.” The Act for the 
Longdendale works was obtained in 1847. It is worth 
notice that the old company being at their wits’ end for 
water, sunk a well and put up a very fine Cornish engine 
at Gorton, and they got a great deal of water for a time, 
but the supply was very uncertain and quickly fell off. 
In order to keep the water in the Longdendale district 
clear, the Corporation bought up and swept away mills 
and factories at a very great expense. ere is now a 
solitary chimney left standing in one of the reservoirs to 
show that there was something connected with trade 
once to be found in the district. The outlay on all this 
was enormous. From first to last the Longwendale works 
have cost Manchester no less than two and a-half millions 
sterling, including the purchase of land. The Corporation 
must give between 14,000,000 and 15,000,000 of gallons of 
water per day to millowners and others og Sard A let 
sation. More was given at one time, but £60,000 was 
accepted by the millowners, and the quantity reduced from 
75 cubic feet per second to 60 cubic feet. As so much 
importance was attached to the question of the sale 
of water by the Corporation, it may be well to reproduce 
here Sir J. Heron’s explanation of the matter in his own 





words. Being asked whether the Corporation had made 
a prcfit of the water hitherto, he replied, “ Certainly not; 
nor can we make a profit in the ordinary sense of the 
word, That we make a profit upon the water that we 
supply is a matter of course. We should be very 
unsatisfactory trustees for the ratepayers, who are 
involved in an expenditure upon our present works of 
£2,000,000 and upwards, if we did not seek to sell the 
water to those who are outside the city—and who are in 
no way responsible or liable to any risk or for any expen- 
diture—at a fair market price, and get from them a fair 
and reasonable profit upon that expenditure. It is an 
ordinary matter of business, but it is only in reference 
to the traders who are taking water voluntarily, either 
within the city or without, that we have any power over 
the amount charged. Within the city people pay 10d. in 
the pound for their water, outside and within our limits 
of supply they pay ls. so that to that extent the 
inhabitants get the advantage.” It is unnecessary to 
follow Sir Joseph Heron’s evidence minutely, for it pos- 
sessed little interest for engineers, turning as it did 
principally on the commercial relations existing between 
the Corporation and the ratepayers. One interesting 
fact we must put on record, however. It appears that 
house baths are highly valued in Manchester. Une gentle- 
man has recently built 300 or 400 small houses, rated at 
£20 per annum only, and let to weekly tenants. He 
charges 3d. to 6d. a week extra for houses with baths, 
and the Corporation charge him 8s. a year for the water 
and his houses are “notoriously preferred to others, an 
are hardly ever empty.” Here is a hint which might be 
taken by metropolitan builders. The Manchester Cor- 
poration have, according to Sir Joseph Heron, to supply 
thirty-five townships having an area of 54,565 acres, con- 
taining a population of 689,455, the area built upon being 
25°57 per cent. of the total area. 

Sir Joseph Heron was followed by Mr. Bateman, and 
as this gentleman is engineer to the Corporation for the 
Thirlmere scheme, his evidence possesses more interest 
than that of any of the other witnesses. Mr. Bateman 
prepared his first scheme for the water supply of Man- 
chester in 1845, and an Act was obtained in 1848 under 
which were constructed, at Longdendale, the Woodhead, the 
Torside,and the Rhodeswood reservoirs, and some others. 
There are two lower reservoirs ; the first has an embank- 
ment 56ft. high, the next embankment higher up is 65ft., the 
next is 80ft.; the Torside bank is 100ft., and the Woodside 
bank 90ft. in height. The valley is filled with reservoirs 
for a distance of about five miles. The Woodhead reser- 
voir supplies an example of the difficulty often met 
with in constructing hydraulic work. An apparently very 
favourable site was selected, but the embankment proved 
so leaky that the reservoir has never been filled. Another 
embankment was subsequently made lower down the 
valley, and no less than eight years were expended in 
making trial boringsto determine where a properfoundation 
could found; and after all this oe had been 
expended, it was found necessary to carry the embank- 
ment 160ft. deep through the rock, to get a water-tight 
foundation. The whole cutting was then filled up for 
a considerable height with hydraulic lime concrete, 
because it was considered that no puddle could with- 
stand the pressure. No expense was spared, and the 
reservoir was a success. The difficulty was due to the 
geological formation. Mr. Bateman pointed out that 
when the level of the water in a natural lake has to be 
varied, little difficulty is met with, because the strata 
are retentive, the existence of the lake demonstrating 
this truth. His experience is, that every valley is merely 
the largest of a number of dislocations. There are many 
lateral cracks which are not so large, and the denudation 
of the country has followed the greatest crack. He 
also made the remarkable statement—which we com- 
mend to the consideration of those who may have 
waterwork schemes in hand—that he never crossed 
a valley yet in which he did not find in the course 
of the valley, or close adjoining it, a dislocation, or 
fault, or crack. , Therefore, in all valleys there is 
the difficulty and danger of coming across one of these 
dislocations, and having to counteract, as the engi- 
neer best can, its tendency to let water run away. With 
natural hollows—which must not be confounded with 
valleys—no such trouble exists. Loch Katrine, for 
instance, which is only 363ft. above the mean sea level, 
is 800ft. deep. The bottom is therefore more than 400ft. 
below the level of the sea. Locn Ness fis 1200ft. deep, 
its bottom being 1000ft. below the level of the sea; 
such natural depressions are quite water-tight under 
enormous heads, and for this reason there will be no 
trouble in dealing with Thirlmere—a lake in a natural 
depression. It will thus be seen that we have the 
eminent authority of Mr. Bateman for stating that it is 
extremely injudicious to pty to store water by throw- 
ing an embankment acrossa valley to impound the water 
of a stream running down it, and that in all cases natural 
lakes are to be selected, even though the distance which 
the water has to be conveyed be augmented by the 
rejection of a valley in favour of a depression site. 








THE PARIS EXHIBITION. 
No. XIV. 


THE opening of the first of the restaurants secures t 
convenience to those engaged in the work of the ibi- 
tion, and the prices charged there furnish another proof 
of the fact that the Commission and, let us hope, the 

ublic of Paris, now understand that exorbitant ¢ arges 
Fefeat their own object. The doors were thrown open on 
the 16th instant, and the following are the prices charged 
for the principal articles :—Portions of meat, fish, &c. 
4d, to Thal; vin ordinaire, 9d. per bottle ; Bordeaux an 
Macon, 1s.; coffee and brandy, 4d.; beer, 3d. per glass ; 
in fact, according to the exchange, the charges are full $d. 
less in the 1s. than here given. 

It seems to be an established joke at the Exhibition to 


run up a house or a pavilion in a day or two, keeping 


promis merger ome 
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its erection secret till finished, and creating an 
amusing surprise. The newest instance of this is a neat 
little house, built in the Dutch section, a habitation for 
a family of workpeople; all the wood-work—many 
centuries old it is said—has been brought from the 
heart of Holland. It consists only of one room, the out- 
side is in the severe old Flemish style, the walls within 
are covered up to about 6ft. with paper, representing 
earthenware slabs and tiles, decorated with all kinds of 
subjects in blue and white. The cupboards have carved 
doors, and the mantelpiece has a large decorated cornice. 
The place is to be furnished in keeping, and within will 
be seen an old Dutchman with his family—in carton- 
pierre—and in the old style of dress. 

The Oriental element gets more and more important, 
the last arrival being three mandarins and twenty-six 
other persons from Cochin-China to establish the Annamite 
buildings and cc:’e*tions. 

The Chinese paviiion promises to be very remarkable, 
especially from the fact that the Commission at Pekin, 
determined that all should be truly Chinese, and not 


imitations produced in Paris or London, sent over its own | 


architect and workmen with all the essential parts of the 
structureready made. A curious departure from the habits 
of nations has been noticed with respect to the Chinese flag 
which flies proudly on the Trocadéro; it has the well- 
known imperial dragon, but instead of yellow the ground 
of the flag is white, and the border is blue and white. 
Perhaps the various departments of Government, like 
British Admirals, have different coloured flags. 

The marine aquarium is attracting considerable 
attention ; it is at‘about 40ft. from the quay wall on the 
Champ de Mars side, the construction being about 300ft. 
long, divided into twenty-five tanks, each containing 
30 cubic metres or tons of water, and of course glazed in 
front. The public will view the fish from a covered 
passage running the whole length. In addition to the 
above is a large tank 110m. cube, in which a wonderful 
learned seal is to be shown ; an artificial river, and several 
oyster parks. The quantity of water required at first 
will be 800 tons, and tanks constructed below those for 
the fish will contain as much more, and, in order to avoid 
unnecessary expense, a pump will be kept going con- 
tinually to raise the water from the reservoir to the 
tanks, from which it will run back to the former ; several 
flights of steps are being made from the agricultural 
section down though the quay wall, which has been pierced 
for the purpose, to the aquarium. 

The Association for the assistance of men of science 
and other bodies has arranged important meetings to 
take place in Paris during the continuance of the Exhibi- 
tion, but the Minister of Agriculture and Commerce has 
determined as far as possible to generalise and systematise 
such meetings in the interest of all, and has just issued a 
long arrété on the subject, in which, after dwelling upon 
the importance of getting all possible advantage out of 
the objects collected at the Exhibition, that every class 
should have its congress and conference, the Minister sets 
forth the object of each. In the conferences, he says, 
will be expounded the lessons to be learnt in each class, 
the history of each industry, the scientific progress made, 
the nature and the extent of the wants they supply, the 
state of society with which they correspond, the improve- 
ments of which they are capable, &c. 
will be devoted to the discussion of questions connected 
with industrial, scientific, and artistic legislation and 
doctrine, from the national and international points of 
view, with the view of substantiating sound views, 
clearing up doubtful and dispelling erroneous notions. 
In order to carry out his plan, the Minister has formed 
committees from existing commissions in his department— 
one for each of the groups of the Exhibition classification 
from 1 to 6, and one for the three groups of agriculture 
and horticulture. These committees will, under the 
presidency of the Minister and his under-Minister, draw 
up a plan, arrange and superintend the meetings, and 
print careful reports of all the proceedings ; and to ensure 
the success of the plan, the Government has agreed to a 
vote equivalent to £4000. Such a plan demands favour- 
able acceptance, if only from a free trade point of view, 
and it cannot fail to produce some effect. The con- 
ferences and congresses are to be held in the conference 
chambers—which will accommodate about 500 persons—in 
the smaller rooms adjoining, and when necessary, in the 
grand salle itself of the Palais des Fétes, which holds 
over 4000. 

The Minister of Fine Arts has demanded a supple- 
mentary vote equal to £4739, in order to furbish up the 


The congresses | 


‘Manufacture Royale des Meubles de la Couronne.’” 
The term Meubles de la Couronne applied until 1871 to 
the large repository of furniture, fittings, and decorative 
objects of all kinds which is now almost hidden from 
sight by the buildings of the agricultural section of the 
Exhibition on the Quai d'Orsay. The Gobelins manu- 
facture was placed under the superintendence of Colbert, 
and Lebrun, first painter to the king, was the first 
director. 

Originally the Gobelins was intended to produce not 
only tapestry and carpets, but all kinds of furniture, but 
the latter portion of the plan was given up before the 
| death of that monarch.. At Windsor may be seen. tapes- 
tries with the subjects of Esther and Jason and Medea, 
rresented to the King of England by Louis of France ; and 

ouis Philippe presented Queen Victoria with a tapestry 
of the Massacre of the Mamelukes, after the painting by 
Horace Vernet. 

The accession of the German artists to the Exhibition 
at the eleventh hour, while it is gratifying is also per- 
plexing. The French Commission had already appro- 
sriohed the only one of the fine-art sadons it could spare 
to the exhibition of the State jewels and some other 
remarkable objects, and there arranged the safe room 
described in our last for their security. This salon is 
now to be given up to the German artists, and conse- 
quently the jewels and other bijoux must find another 
place; perhaps they will occupy the position first 
assigned to ll namely, the central position in the 
Frenth half of the grand vestibule. It would be a 
fitting completion of the grand vestibule, the jewels and 
chefs Teuvre of France on the one hand, and those of 
India on the other—the East and the West in noble 
rivalry. 

One of the principal ironfounders of Paris is erecting 
a stand for artistic castings in the grand _vesti- 
bule under the dome on the French side, and Canada 
|muow occupies the extreme angle of. the vestibule 

where it touches the British machinery court, and is 
evidently intent on making a good display. This also 
seems to us a happy arrangement. 

The building on the Champ de Mars is beginning to 
shine within, in white and gold, and its dependencies 
are blooming in all tints ; the great pillars are decorated 

| outside with faience, and inside with plaster-casts, and 
the two fagades have just been crowned with a broad zinc 
band ornamented in reporssé with garlands, and scroll 
work, and, at given distances, the arms of the City of 
Paris, the old war-galley and mural crown. Within the 
grand vestibule the ceilings are blazing with gold, and 
the pilasters are hung with many-coloured shields, and 
painters and decorators are at work in every corner. The 
painting of the Exhibition is a gigantic work ; near the 
Ecole Militaire is the depét for the colour, which literally 
arrives by tons, and is stored in what more nearly resemble 
|mash-tubs than paint-pots. The painting of the chief 
| facade of the Exhibition building was contracted for at 
| the cost of £3200. The immense ranges of clerestory 
| windows of the two vestibules are being coloured by the 
| stencil process. As we have already stated, the glass is 
| arranged in geometrical figures, diamonds within squares ; 
| the effect promises to be good. 
The two transverse galleries which cross the French 
| side of the Exhibition are now being decorated in the 
| following manner :—At the foot of each pilaster is placed 
| an imitation red marble pedestal, to receive a statue or 
| other work of art ; the face of the iron pilaster is hidden 
| by two panels in carton-pierre or plaster, decorated in 
| the style Louis XVL, and above them, at the height of 
the frieze, is a large shield, with the letters “ R. F.” 
(Republique Frangaise) interlaced on a white ground, and 
over this, again, is to be placed a group of fiags; the 
pilasters are united by a large frieze and cornice, and in 
the middle of the frieze is the word “ groupe,” with its 
| number. Handsome red drapery and embroidered curtains 
| with fringe are to trim the lines above and the perpen- 
‘dicular edges of the pilasters. The decoration of the 
| two will cost £4000. 
| Another of the public establishments of Paris—the 
| Mint—has enrolled itself amongst the exhibitors. The 
| Mint is famous for its medals, and they are to be shown 
| in an annexe attached to the gallery of historical portraits 
in handsome glazed cases, which will allow of examination. 
| These cases alone will cost £200, as they are to be made 
to serve afterwards in the museum attached to the Mint. 
|This series of medals will have much interest, both 
| artisticand historical, for they will include some of the finest 














national establishments under his charge for the recep- | examples of die-sinking ever produced. In addition to the 
tion of the visitors this year, and to keep the annual | medals, the directors of the Mint have determined to 
exhibition of the works of living artists open one month | exhibit two stamping presses, one of which will produce 
longer than usual, in accordance with the demands of | a medal over 2in. in diameter, and the other a smaller 
many artists. The old chapel of the Augustins, in the | form of it. The medal is to have a representation of 
Ecole des Beaux Arts, is to be arranged for an exhibition | the Exhibition building on one side, and of the Palace of 
of casts from the works of the middle ages and the | the Trocadéro on the other. The cost of the dies is set 
renaissance, with the casts from the antique belonging to | down at £200, and the total expenses of the Mint exhibi- 
the schvol, and the reproductions of antique monuments | tion at £480. ‘ ; : 

made by pupils of the French school at Rome, which} _ As a precaution against fire, the boards in the reat 8 
form a highly interesting feature at almost every annual | department on the French side are being covered with 
exhibition. Similar exhibitions were made in 1855 | iron plate. 

and 1867, when previous International Exhibitions | i Di 
were held, and proved attractive. Several of the | tion. Its fagade is about 200ft. in length. Fifty work- 
galleries of the cone are to be repaired or re-| men are engaged on it, of whom the greater part are 
floored; the new sculpture gallery is to be decorated, | Belgian,as are the architect and the contractor. The 
the grand staircase completed, and many minor | style adopted is pure Flemish of the sixteenth century. 
improvements carried out. The last item in the | the whole of the marble, stone, and other materials and 
draft is the erection of the temporary wooden building | accessories being brought from Belgium, and themselves 
in which will be exhibited examples of the finest work of | forming part of the Exhibition. There are three kinds of 
the Gobelins from the establishment of the manufacture | stone employed—grey, white, and reddish—and, with 
to the present time, of which we have already spoken. | the introduction of fine ornamental bricks, and a 
The Gobelins building istwo centuries old,and without any | colonnade composed of two groups of such columns, 
important repairs having been made. The edict of Louis | each of coloured marble, and as many pilasters, also of 
XIV. bearing date November, 1667, says :—“ The manufac- | coloured marble, but varied, a very charming effect is 
ture of tapestry and other work is established in the hostel | produced. The upper floor is finished off with a balus- 
called the Gobelins and its dependencies, belonging to | trade of red marble. Over the portico is a block of black 
us, over the door of which hostel will be placed a slab of | marble weighing about a ton. and a-half, polished, and 
marble over our arms, and on which shall be written, | bearing the word “Belgique.” Over the centre of the 


The Belgian Commission is decidedly creating a sensa- | 





structure is a bell tower more than 100ft. high, and at 
each end two smaller campaniles with weather-cocks ; on 
the central tower are the arms and cypher of King 
Leopold. The interior is devoted, in part, to works 
and objects of art, and includes a salon for his Majesty, 
and another for the Prince President of the Commission. 
This fagade has cost, it is said, £6000 in construction, 
and including the materials it is valued at about £20,000, 
Amongst the exhibits which are being prepared is a 
model of large dimensions of the Palais de Justice now 
building at Brussels, the estimate for which amounts to 
£80,000. 

The European workmen are much interested with the 
methods and habits of the Orientals engaged at the 
Exhibition, and especially with the dexterity which they 
display with their generally simple tools, though it is 
hard to get more than a peep at them, for they have shut 
themselves in very snugly. Like the Danes, Swedes, 
and Norwegians, they can do almost all kinds of wood- 
work with a small hatchet which forms a hammer also, 
at least this is the chief Chinese tool ; their plane is much 
flatter than ours and has a double handle, which they say 
increases the workman’s force ; a simple drill, chisels, 
bradawls, and scrapers complete, with one exception, 
their stock of tools. The exception alluded to is the fret 
saw with which they produce their pierced work ; it is a 
mere brass wire with almost imperceptible teeth, and 
held in a small frame with curved ends ; the saw is held 
in one hand and the work with the pattern traced on it 
in the other, and in this way, and with no other help but 
the bench before them, they produce the most intricate 
piercing with the greatest accuracy. There is one thing 
to be noted, that they have admirable wood for the pur- 

ose, not exceedingly hard but tough, so that it is not 
iable to crack or break off. According to their universal 
habit, the party of Chinese is systematically organised; 
there is first the architect, secondly the contractor, one 
or more designers, sixteen or eighteen workmen, and six 
men who keep the house where they all live. One of 
these is the cook, and every day one of the coolies brings 
two big vessels, something between saucepans and can- 
teens, full of rice and some kind of meat cut small, and 
goes back later loaded with bits of wood and shavings. 
Certainly the Chinese, and we may add almost any other 
people, show the working classes of our own country an 
admirable example in social economy, they seem to have 
the happy secret of living well upon next to nothing. 
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Tue Institution of Mecuanica, Enorneers. —The next 
meeting of this Institution will be held at the Institution of Civil 
Engineers, 25, Great George-street, Westminster, on Thursday, 
April 11th, and Friday, April 12th. The chair will be taken by 
the president at 11 a.m. on each day. A resolution having been 
passed at the last anniversary meeting, referring back to the 
Council for further consideration a part of the annual report, the 
following resolution has been unanimously passed by the Council : 
—* That £3000 be voted from the funds of the Institution to Mr. 
William P. Marshall, in recognition of his valuable past services, 
subject to confirmation by the members in general meeting.” 
This resolution will be submitted to the meeting for confirmation. 
The following papers will be read and discussed at the meeting : 
—‘QOn the Appliances and Operations for Raising the Wreck 
Edith, at Holyhead,” by Mr. L. M. Kortright, of London ; ‘On 
a Floating Dock upon an Improved System, at the Victoria 
Graving Docks,” by Mr. Charles Elwin, communicated through 
Mr. Druitt Halpin, of London; ‘‘On Experiments Relative to 
Steel Boilers,” by Mr. William Boyd, of Newcastle-on-Tyne ; 
“On the Construction of Armour to Resist Shot and Shell,” by 
Capt. C. O. Browne, R.A., communicated through Mr. B. C. 
Browne, of Newcastle-on-l'yne; “On Drilling Machines for 
Boiler Work,” by Mr. W. S. Hall, of Nuneaton; ‘‘On the Cost 
of Working Different Descriptions of Railway Traffic,” by Mr. 
Francis R..Conder, communicated through Mr. Charles Douglas 


Fox, of London. 
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RAILWAY MATTERS. 
On the Manchester, Sheffield, and Lincolnshire Railway, all 


trains convey first, second, and ‘‘ Government” class passengers, 
the ordinary third class fares having been lately abolished. 

THE Creusot Works have contracted to supply the Eastern of 
France Railway Company with tires for five years at £11 12s. per 
ton; hitherto £13 12s. per ton had been regarded as the lowest 
possible minimum price. 


Tue Severn Bridge is now, our correspondent in South Wales 
states, fast approaching completion, as regards connection from 
one branch to the other. 

Wuen the new line from Bewdley to Kidderminster is opened. 
Birmingham will be placed in communication with the South and 
Mid-Wales 7 a ba two hours less than at present. The 
London and North-Western Company, having running powers, 
jing ne a portion of their traffic to and from South Wales over 
the line: 

LiGut iron girders, in sections weighing about 5 cwt. each, for 
the purpose of forming bridges in connection with the line cf 
railway purchased by the Government, are in course of delivery 
at the Royal Arsenal, Woolwich. Without reckoning the 
material supplied for trench rails, there is enough railway iron 
and sleepers deposited on the wharves at Woolwich to form a 
line twenty miles long. 

A STREET locomotive is said to be in course of construction at 
Pittsburg, U.S., the arrangement of which overcomes the diffi- 
culty in going round short curves on street corners. While pro- 
ceeding on a straight line the wheels of the locomotive are fast to 
the axle, but in going round a curve the outside wheel is allowed 
to revolve on the axle, thus avoiding any torsional strain on the 
axle, or forced slipping of the wheels on the rails. 


Tue Glasgow, Bothwell, Hamilton, and Coatbridge Railway, a 
new line traversing one of the richest mineral districts in Scot- 
land, was opened for traffic on Monday. It is estimated that the 
Bothwell coal-field through which the railway passes, and which 
is just being opened up by Messrs. William Baird and Co., 
Messrs. Addie, and Messrs. Hendrie and Beardmore, contains at 
least 500,000,000 tons of coal. But this is only one of a number 
of new fields, which the new railway will assist in developing. 

As to the prospects of railway enterprise in Russia, anything 
but hopeful views are encouraged by a report just issued by 
Consul Hertslet. He points out that the principal drawback to 
the success of a railway company in that country is the almost 
nominal freight at which goods are carried for immense distances, 
and that the lines generally have to fall back on the Government 
to pay the guaranteed interest, and replace or repair the rolling 
stock, the life of which, from the distances travelled, is but short. 


At New York sales of 7000 tons of steel rails took place 
at the end of March at 41 dols. per ton at the mill. Quotations 
are 41 dols. to 43 dols. for steel, and 33 dols. to 36 dols. per ton 
for iron rails at the mill. For old rails some small sales are 
noted at 19 dols. per ton. In Philadelphia steel rails are quoted 
at 41 dols. to 43 dols. and iron 33 dols. to 35 dols. per ton, with 
no sales of importance. Old rails are in some demand, bringing 
20 dols. to 21 dois. per ton. Nearly all the steel rail mills are now 
full of work with large orders on ome 

Ar a late meeting of the directors of the Madras Railway, Mr. 
Arthur M. Saunders, late assistant agent of the Scinde, Punjaub, 
and Delhi Railway, was appointed agent and manager of that 
railway, in the place of Mr. Elwin, who retires. Mr. Saunders 
is one of the sons of the late Mr. Charles Alexander Saunders, 
who for thirty years filled the post of secretary and general super- 
intendent of the Great Western Railway, and is cousin to the 
present secretary. He has been himecif’ a number of years in 
railway employment in Holland, England, Canada, and India, 
having been nine years in the latter country as assistant traffic 
manager and assistant agent on the Punjaub and Delhi Railway. 

A LANDSLIP of an falarming nature occurred recently on the 
railway line about three miles from Thurso. ‘The rails were 
shifted 3ft. or 4ft., and the train which leaves Thurso for 
Georgemas at 12.25 was severely jolted on coming back. The 
train was , and the ground examined, when it was found 
that the rails had been shifted clean off the substructure. 
There is a iy curve at this point, and it is thought the recent 
wet weather had softened the ground, and so made it slip. Had 
the train not been stopped, the consequences would have been 
very serious, as there is a steep brae of 50ft. leading down to the 
river, over which the train would have gone. A number of 
workmen were put on, and after fourteen hours’ delay, the 
damage was repaired, and traffic resumed. 


Tue Amalgamated Society of Railway Servants have issued 
a very interesting pamphlet, embodying an appeal to Parliament 
and the public in support of the recommendations contained in 
the enpert of the Royal Commission on Railway Accidents, 
especially that which relates to compensating railway servants 
for injuries sustained. e main recommendations of the Com- 
mission were to give the Board of Trade power to enforce the 
extension of stations and sidings, to enforce the adoption of 
the block and interlocking systems, to restrict the speed of 
trains, to require the construction of continuous footboards, to 
impose certain conditions on companies opening new lines, to 
require companies to provide foot-bridges or subways at stations, 
and to require a 1] to be maintained at public crossings. 
Other recommendations related to provision for compensating 
railway servants, but on this matter the society have drafted a 
bill, whieh they hope to introduce into Parliament, in order to 
‘extend and regulate the liability of railway companies to make 
compensation for personal injuries sustained by persons in their 
service.” The pamphlet contains much matter of interest to the 
travelling public, as well as to railway servants. 


A PUBLIC trial of a new tramway locomotive embodying some 
improvements took place at Portsmouth on the 27th ult. The 
engine is fitted with a new arrangement of fan of a very simple 
form driven direct from the crank shaft, through which all the 
products of combustion are drawn and delivered at the rear of 
he engine and under the tramway car, whether the engine is 
gunning with chimney or tender foremost. Though a chimney is 
provided, it is not necessary, except for getting up steam in the 
yard. A newly arranged condenser is fitted to the engine, carry- 
ing sufficient water to condense all the steam during a run of at 
least two hours. The steam passes through a series of pipes in 
& number of contiguous water compartments, and the BS ~ seth 
steam es 4 into the boiler. Both these arrangements 
worked exceedingly satisfactorily during the run of one and a-half 
hours, in which time the water level was lowered less than half an 
inch, only the condensed steam being used for feed, and the fire, 
of coke, was neither fed nor stoked. e steam at starting was 
blowing off at 140 lb., it fell in the first 300 or 400 yards to 95 1b., 
and then rose up to 1251b. to 1301b. This pressure was main- 
tained, except occasionally ; when extra steam was used it fell to 
110 lb., the run being finished at 110]b. pressure. There was 
then at least enough fire for another fifteen or twenty minutes, 
and the condensing water was sufficiently cool to have lasted for 
another hour. During one journey General Hutchinson rode on 
the top of the engine cover or car, and looked down the chimney 
for a great part of the run. Neither smoke, steam, nor fumes 
were perceptible either at the top or bottom of the engine, which 
proved to be practically noiseless. One gentleman asked the tram- 
way manager during a previous day’s run if it went with springs. 
In ordinary work it may be assumed that the engine will run without 
requiring any attention to the fire for an hour, and thatthe condensing 
water will last quite two hours. The engine has been built for 
the Bilbao tramways by Mr. Lewin, at the Poole Ironworks, 
from the designs of Mr. J. Welman, and Mr. Lewin has, we 
understand, several more tramway engines of a similar design in 
course of construetion, 








NOTES AND MEMORANDA. 


THE ew degree of Doctor of Medicine has been conferred 
oe M. Raoul Pictet by the University of Jena, in recognition 
of the importance of his achievements in the liquefaction of gases. 

Two steel plates for an Italian “ steelclad” vessel, weighing 
nearly twenty-three and thirty-one tons respectively, were 
recently despatched by special train from the great Creusot works. 


Tue King of Italy has granted four annual prizes of 5000 lire 
each, for the best productions in art, science, and literature. The 
Academia dei Lincei, at Rome, is charged with the annual award 
and distribution of these prizes, 

M. TisseranD, the director of the Toulouse Observatory, and 
recently the second astronomer of the Japan mission for the 
transit of Venus observations, was elected on the 18th ult., by 
the Academie des Sciences, as successor to M. Leverrier, as 
member of the section of astronomy. 

_It may not be generally known that the founder of modern 
histology, the author of the cell theory, is still teaching as a 
Professor of Physiol in the Belgian University, and the 
fortieth year of Theodore Schwarm’s professorship is soon to be 
celebrated by a festival at Litge. 


M. G. PLANTE has made some experiments upon distilled water 
with an electric current of high tension, by joining twenty 
secondary batteries, of forty couples each, producing a current 
about equivalent to 1200 Bunsen elements. He thus produces a 
number of beautiful luminous effects, constituting ‘‘ a true electric 
kaleidoscope ;” imitates the phenomena which resu!t from the fall 
of liquid drops on a plain surface, and shows that, with a suffi- 
cient quantity and tension of electricity, we can obtain not only 
electrified liquid globules, but even the electric spark itself in 
globular form. 


M. Dopz of Paris, the well-known discoverer of the platinum- 
mirrors, has invented and patented a process for coating iron with 
platinum. The iron first receives a coating composed of lead and 
copper, and then the platinum is applied. The first coating is 
prepared by mixing 22 parts of borate of lead and 44 parts of 
cupric oxide in oil of turpentine, and is applied by means of a fine 
brush, The platinum coating is pre call y converting ten parts 
of platinum into chloride and mixed with five parts of ether and 
permitted to evaporate in theair. The residuum is mixed with a 
viscid combination of 20 parts borate of lead, 11 parts red lead, 
and some oil of lavender, and 50 parts of amylalcuhol added to 
the whole. In this mixture the object to be platinised is dipped, 
allowed to dry in the air, and then heated to a moderate tem- 
perature. 

Tue method of coincidences has, says Nature, recently been 
applied by M. Szathmari, to determine the velocity of sound in 
free air, as follows:—A pendulum, whose rate was accurately 
known, closed, at each passage through the vertical position, a 
battery circuit, the line of which was 220m. long, and included 
two electric bells. When both bells are placed before the 
observer, he hears them simultaneously. If one be moved a little 
way off this simultaneity ceases; and if the bell be moved still 
further a point is reached, at which both bells are heard simul- 
taneously again. The distance is that through which the sound 
moves in the interval between two successive ringings of the bells. 
The pendulum, in the present case, had a period of 0°2961 
jn ; the distances at which the sounds of the two bells were 
heard at once were directly measured, and the average value— 
from thirty measurements—was 99°25m. From this the velocity 
of sound in free air = 335°19m. Reducing the value to that for 
dry air at zero the number obtained is 331°57m. This lies about 
midway between Regnault’s value—330°7—and that of Moll and 
Van Beck—332°26. 


Some researches on the magnetic properties of nickel were 
recently made by the well-known physicist M. H. Wild, and are 
published in the Bulletin of the Imperial Academy of Sciences 
of St. Petersburg. M. Wild arrives at the following conclusions : 
(1) Pure nickel can become permanently magnetic to a consider- 
able degree, thus differing materially from pure (soft) iron. The 
maximum quantity of permanent magnetism which pure nickel 
can retain is, however, only between one-half and one-third of that 
quantity which hard steel can permanently retain. (2) Magnetism 
is less permanent in nickel than in well-hardened steel, after the 
magnetising force has ceased to act ; the slow loss of magnetism 
in course of time, as well as by heating and cooling, is compara- 
tively greater in nickel than in steel ; and this is the case even if 
the nickel has, like hard steel, by repeated heating and cooling, 
been brought to a certain state of permanent capacity. (3) The 
temperature coefficient of nickel magnets in the latter state is a 
little larger than that of properly hardened steel. (4) The 
temporary magnetism which pure nickel can retain is about double 
its permanent quantity, or about one-half of the temporary 
magnetism which hard steel, and about one-quarter of that whic 
soft iron can retain. In its magnetic properties nickel is, there- 
fore, very inferior to iron and steel. 

MM. E. Fremy and Fem. have been very successful in producing 
alumina crystals, especially rubies and sapphires, in masses suffi- 
cient to be used for clocks, and cut by 5 are Bag They have 
often operated on 20 or 30 kilogrammes of materials at a time, 
which were subjected to an intense temperature, without inter- 
ruption, for twenty days. They begin by forming a fusible 
aluminate, and heating it to a bright red, with some silicious 
substance, when the aluminum slowly separates from its saline 
combination, in presence of the flux, and crystallises. Their 
paper mentions four different causes of crystallisation ; their best 
results, however, have been obtained with aluminate of lead. 
They describe the method of a for white corundum 
crystals. For rubies, they add 2 to 3 per cent. of bichromate of 
potash ; for sapphires, a small quantity of oxyde of cobalt, mixed 
with a trace of bichromate of potash. eir rubies scratch quartz 
and topaz; their density is 4 to 4°1 ; like natural rubies, they lose 
colour under intense heat, and resume it upon cooling ; lapidaries 
have often found them even harder than natural rubies ; they 
rapidly wear out the best prinding wheels of tempered steel. By 
oatuiiling to a red heat, for many hours, equal weights of silex 
and of aluminum fluoride, they obtain, says the Journal of the 
Franklin Institute, a fluoride of stlicium and a crystallised body 
resembling dysthéne, or silicate of aluminum. 

Ar the last meeting of the Royal Society, Professor Frankland 
presented a communication from Mr. G. Bischof on “ putrescent 
organic matter in potable water,” in which were described some 
of the effects of spongy iron on organic matter. Last year ex- 

riments were made es water to filter through spongy 
iron on to meat, and it has been found that after six weeks the 
meat remained fresh. Another test was made by preparing a hay 
infusion, which was kept till it showed abundance of organic life. 
The infusion was filtered through spongy iron with layers of 
pyrolusite sand and gravel, and then was kept in contact with 
meat for many weeks. The meat showed no signs of putrescence. 
In some of the experiments filtered air was supplied, which Mr. 
Bischof pointed out proves sesesively that bacteria or their 
germs are not revived when supplied with oxygen after the filtra- 
tion, and he urged that this is a result of importance, as it 
demonstrates that by filtration through spongy iron putrefaction 
of organic matter is not only suspended for a time but that it 
ceases entirely until reinstated by some putrefactive agent foreign 
to the water, The peculiar action of spongy iron is believed to 
be thus explained. If a rod be inserted into a body of spongy 
iron which has been in contact with water for some time gas 
bubbles are seen to escape. These are found to contain carbon 
and hydrogen, and experiments lead to the conclusion that the 
carbon is due to the decomposition of organic matter. The im- 

rtance of the demonstration that “living ferments ” are absent 
rom polluted water after filtration through spongy iron was 
referred to in connection with water supply. 





MISCELLANEA. 


Ir is worthy of notice in these dull times that in the course of 
the month of March twenty-seven vessels, with an aggregate 
tonnage of 27,850, were launched on the Clyde, as compared 
with twenty vessels and 15,450 tons in the same month of 1877. 


M. Jamin has published an elaborate article on electric lighting 
in the last number of the Revue des Deux Mondes. Lighting by 
electricity is becoming very common in Paris. The Lontain 
system is now working daily at the Lyons railway terminus at 

e expense of the company. 

Tue Pictet Artificial Ice Company report that they are now 
building and erecting machines of a capacity of 50 tons ice per 

in blocks 12in. thick by 20in. wide and 30in. long, in the cities 
of ye er Cincinnati, Nashville, Louisville, and Houston, 
Texas, and will shortly have others in operation in New York, 
Baltimore, and Washington. 


TxHE winter has been so mild that the New York Superinten- 
dent of Public Works hopes to have the Erie Canal open for 
navigation on or befere April 10th, a month earlier than usual. 
The canal bed is said to be in excellent condition. The lakes 
being already open, there will probably be ‘oes for the canal 
boats in Buffalo, however early the canal may be open. 


TuovuGH artificial supplies of ice are largely resorted to in 
America, many people still look upon an open winter with any- 
thing but pleasure. It was feared that little ice would 
obtained this winter, but it is stated that ‘‘ all doubts of a full 
crop of ice on the Hudson are dispelled, and the harvest will be 
excellent. Up toa late date, over 1,000,000 tons had been housed, 
and 500,000 more tons would, it was thought, finish the harvest. 
A cold wave had settled in the Hudson River valley, and thoa- 
sands of men and boys were gathering ice at the rate of 100,000 
tons every day.” 

TuovuGH much has been said in anticipation of the exhaustion 
of the celebrated four-feet steam coal, the discoveries which have 
recently been made will go far to counterbalance this. A short 
time siuce at Harris’ Navigation Colliery, near Quaker’s Yard, the 
Castle Wimar seam of the ec a coal had been struck, and it 
proves to be nearly 3ft. in thickness. This, however, will not 
at present be worked. A depth of 470 yards has been reached, and 
the sinking will go on until the four-feet seam is reached. The coal- 
field in which this colliery is situated is an entirely new one, and 
is 3000 acres in extent. 


AN international exhibition of the whole paper and sta- 
tionery industry is to be held at Berlin, from July 16th 
to August 31st. The object of this exhibition is to give as 
clear and general a picture as possible of all manufactures con- 
nected with the paper and stationary industry of Germany and 
all other countries. All manufactures belonging to the paper 
and stationery trade or connected therewith are admitted as well 
as the raw materials, apparatus, tools, and machinery used in 
their production. The list of groups furnished contain most of 
the objects suitable for the exhibition. The managers in unison 
with the committee decide in doubtful cases if the goods are to be 
admitted. The exhibition is to take place in a Government 
building in the Karlsstrasse, at Berlin. Application for space to 
be made to Herr Martin Schlesinger, 109, Friedrich Strasse, 
Berlin, N. 

An exhibition of the Gramme electric light wasgiven at the Rose- 
hill Bridewell, Liverpool, on the 28th ult., for the information of 
the Watch Committee and other members of the Town Council. 
The invention was shown by Messrs. Hartley and Talbot, the local 
agents for the manufacturers. The light was exhibited in the large 
parade-room in the presence of anumber of gentlemen. The machine 
used on the occasion gave a light equal to 6000 candles or 600 gas 
burners. The cost of working it, as explained by Mr. Hartley, 
is 2}d. per hour without power, and 44d. per hour including the 
requisite engine power. It has been used in some of the Liver- 
pool docks with satisfactory results. The experiment fully 
illustrated the mr ee se of the new light; and the impression on 
those present was that the electric illuminator would, provided the 
cost were moderate, be advantageously employed in lighting the 
pattie buildings and thoroughfares. The invention will probably 

e further tested in Liverpool. 


On the morning of the 27th ult. the rather delicate operation of 
moving the ponderous staging erected in one piece at the new 
works at Lime-street Station, Liverpool, was successfully per- 
formed without hitch. This massive piece of framework weighs 
540 tons and is 201ft. long by some 30ft. broad, and about 60ft. 
high. It serves as tke scaffolding or platform for the workmen 
engaged in erecting the iron girders for the roof of the new 
station, and has been made by Mr. E. W. Ives, the contractor. 
Nineteen large parallel girders in all have to be put up, and by 
means of the staging two are placed in position at atime. The 
staging is then moved on to the space that will be occupied by 
the next two spans, leaving those finished to stand alone, and so 
on till the nineteen are all in place. The base of the structure 
rests on grooved wheels running on rails. With twenty-seven 
men using pinch bars or levers to the wheels the staging was 
moved 33ft. in the space of thirty-eight minutes, leaving clear 
the two first spans. Extra precautions against accident had been 
taken by the use of shoring braces for the girders, and other 
measures suggesting themselves to Mr. Ives. 


In the event of the possible failure of a tariff bill in the House, 
an attempt will be made, says the American Manufacturer, in the 
Senate to secure a revision of the tariff by a resolution providi 
for the representation of every prominent industry of the country. 
Senator Eaton has for some time been maturing.a plan which . 
thinks will result in a tariff revision satisfactory to manufacturers 
and advantageous to the Government. Mr. Eaton proposes that 
the President, by and with the consent of the ate, shall 
a a commission of seven members, to sit in the city of New 

ork for six months or a year, and take the testimony and receive 
the opinions of men interested in all of the productive branches 
of industry of the United States on the subject of the tariff. 
Each of the six most prominent industries of the country are to 
be represented on the commission by six men who are practicall 
informed on the subjects which they represent. The sevent 
member and chairman of the commission is to be a man of experi- 
ence in finance, political economy, &c. Mr. Eaton will secure 
the introduction in the House of the resolution embodying his 
views if it should become evident that a tariff bill will not be 
passed by that body. 


Writtne to the Daily News with reference to the loss of the 
Eurydice, Sir George Airy sends some useful information as to 
the meterology of the Sunday on which the lamentable accident 
took place:—On Sunday, March 24th, between 1h. 30m. and 
3h. Om., the wind, which had previously been almost imper- 
ceptible, had four times risen to a pressure of 14 Ib. per square 
foot; but from 3h. 0m. to about 3h. 55m. it was nearly calm, ths 
panes scarcely exceeding } lb. per square foot. During the 


‘ormer of these two periods the direction of the wind had been ‘ 


fluctuating on both sides of west, but during the latter it was for 
the most part west-south-west. At 3h. 56m. nearly the direction 
changed very suddenly to north-north-west, and the force changed 
with most unusual suddenness to 41b., from which it rose at 
4h. 3m. to 9 Ib. per square foot. It declined for a time, but rose 
at 4h. 40m. to 101b. It fell and rose once more, and finally sank 
at 5h. 30m. to almost perfect calm. The fluctuations of the 
barometer were very inconsiderable. At 2h. 30m. it stood at 
29°35in.; at 3h. 56m. it was 29°28in.; and at 5h. 30m. was again 
29°33in. The temperature about 2h. Om. had been as high as 
49 deg., diminishing with fluctuations (probably produced by 
clouds) to 45 deg. just before the squall. With the squall it sank 


most rapidly to 38 deg., and continued to fall, till at 5h. Om. it 
was about 32 deg. 
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Tue principle of thesé improvements, invented by Mr. | drops anchor, or otherwise comes to rest in dangerous waters. 


Frew, of Dudley, which may be arranged in union with 
beam and cone apparatus, is as follows:—(1) Mr. Frew 
covers the basin B* over with four malleable plates bolted | 
together with angle iron at A; an aperture is made in each | 
plate of sufficient area to admit of furnace barrows being 
emptied into the basin B*; these apertures are covered with 
malleable lids D hinged at C; the lids are connected with 
chains from S to H H, hanging and oscillating on beam 
centre C; there is also a gland or cover G G on top of cone 
cover made in two halves, so that it may be easily taken off 
if required. The use of cover GG is simply to prevent the 
gas from escaping through the oblong holes necessary for the 
movement given to the connecting rod by the beam. 

When the cone is shut close to its seat A S, the lids D may 
be standing at an angle of 85 deg. or so from their seats, so 
that the lids of their own weight will immediately shut when 
the cone is being lowered into the furnace. Thelids D should 
be all shut when the cone is lowered about Qin. from its seat 
AS, thus preventing the escape of gas when charging with 
cone apparatus ; the lids D will begin to rise when the cone 
comes back to within Yin. from its seat AS; thus it will be 
easily seen that the lids remain close from the time the cone 
reached 9in. from its seat AS and returns back to the same 
point, 9in. from seat AS. The benefits to be derived from 
such an arrangement are claimed to be that — 

(1) The cost is not likely to exceed that of malleable 
furnace tops now in use, which serve no other purpose than 
to save the attendants from accidents when the furnace is 
being charged; also this covering gives greater safety to the 
men, on account of the furnace top being totally covered when 
charging, thus saving all the gas that probably can be saved ; 
hence it remuneratés its own cost. 

(2) It incurs no extra labour on the attendants, from the 
fact of the lids D receiving their motion from the beam already 
used. Also if so much coal can be saved by keeping a furnace 
close so many hours, a fraction more will be saved by keeping 
it longer close ; the time saved is the time taken to discharge 
the minerals into said furnace. 
ra = prevents the injurious effects derived from the burn- 

when charging on the cone and connections. Mr. 
Yee d aims that no other arrangement so efficiently reduces 
the defects mentioned, for suppose two or three furnaces to 
be connected by a main gas tube, and a check valve placed in 
each outlet from furnace to main tube, it follows that each 
furnace loses and burns its own gas when charging, thus we 
see the check valve only serves to prevent the gas returning 
from main tube to furnace when charging. 

(4) Should the attendant lower away the cone before the 
furnace is ready to receive its charge, the probability is that | 
he can neither get the cone up nor down, thus allowing the 
gas’ to burn on all connections until the furnace relieves the | 
charge from the cone ; this is possible to happen without fault | 
of the attendant, as his test rod when ered may indicate the 
necessity of charging when the furnace may not be ready to | 
receive it; but this danger is all over as soon as the cone | 
moves Yin. from its seat A S, that is, the cone will not be | 
ex to the burning of gas in the arrangement explained. 

tly, this arrangement will produce a steady flame in | 
both heaters and boilers, or wherever the gas may be required | 
to aan, thus effecting a considerable saving with less labour. | 








TORPEDO ARMOUR. | 


ew illustrate herewith an arrangement of defensive armour, | 
jally intended to guard against the attack of fish torpedoes 

p servo bre from steam launches. It will be seen that the 
delaiaire armour consists of a chain curtain running the 
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whole length of a ship at each side, and so carried by lifting 
davits, that it can be raised the moment a ship has to be 
moved, and lowered with yet more rapidity when the ship 
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An enlarged view of the chain armour is given in the second 
cut. The principal cut is a broken cross section of the 
Inflexible. We have dealt so fully with the whole matter at 
page 239 that little remains to be said here. 

he chain curtain would, it may be urged, be inoperative in 
a heavy sea, but so would be both launch and torpedo ; a sea 
indeed which would make an ironclad at anchor only move 
gently, would render it impossible for a launch to take any 
aim. The curtain can always be kept out from the ship’s side 
by a slight alteration, viz., carrying the davit beyond the 
curtain outward and running down a guy from this prolonga- 
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VERTICAL SECTION 


With the form used for bicycles and carriages the a aa 
Mr. J. C. Thompson, of King-street, Tower Hill—sup 
card giving the distance travelled according to the es of 
revolutions indicated, or, when preferred, the diameter of 
wheel being given, the counter is made to show miles and yards 
instead of revolutions, It is simple in construction, weighs 
but a few ounces, and cannot very well get out of order. It will 
correctly register the highest velocities, and the case is imper- 
vious to wet or dust. 

The counters for engine purposes are, as seen by the 
machinery illustrated, larger than for bicyles, the size 


in a measure depending on the number of thousands or 
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tion to the foot of the curtain. A convenient distance at 
which to suspend the chain curtain from the ship’s side may 
be taken as 10ft. to 12ft., and at this distance there is reason 
to believe that no charge of dynamite or gun-cotton which | 
small fish torpedoes could carry, would be capable of bursting 
in the double bottom of a man-of-war. | 
} 








THOMPSON’S CYCLOMETER. 

HerewiTH is illustrated a very simple arrangement of | 
mechanism for counting revolutions, adapted to the construc- 
tion of clyclometers for various purposes. Below is seen an 
exterior view of the counter, as arranged for attachment to 
a bicycle wheel ; and by the annexed sketch the arrangement 
| of the gearing, as used in a counter for registering the revolu- 
tions of an engine or any piece of machinery. The spindle 
occupying the centre of figure of the whole counter, carries the 





framework, the lower part of which is made rather thicker 
than the upper part, and forms a pendulous weight. Upon 
this spindle, which is fixed at its end in the outer case, is 
fixed a small pinion into which one of the surrounding series 
gears. The whole of the machinery being thus hung and free 
to move in the exterior case—not seen in the large figure—it 
will be understood that when the case revolves the recording 
machinery for working the hands is set in motion, because the 

ndent weight of the frame prevents, merely by its weight, 





millions of revolutions it is designed to indicate. The general 
internal construction of the smaller counter is, however, 
similar to that illustrated, except that the weight, instead of 
constituting part of the framework, is separate. There is, of 
course, the possibility of the whole of the machinery, frame, 
and weight making a revolution with the case, and so counting 





a revolution too few, but from an examination of the larger 
counter—and the larger sizes are those required for the most 
accurate work—we believe that this is very unlikely to take 
place even in a heavy sea if applied to marine engines or on 
a rough road if used on locomotives. The simplicity of the 
instrument is in itself sufficient recommendation. 








COMPOUND ENGINE AT MESSRS. BREARLEY 
AND SONS’ CLOTH MILLS, BATLEY. 

On page 238 will be found the side elevation of a compound 
engine, recently erected at the above works. In our next 
impression we shall give further illustrations, and shall, at the 
same time, describe the engine, which in some respects departs 








its own revolution. 


advantageously from common practice. 
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IRON PERMANENT WAY. 
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STATISTICS RESPECTING THE PRODUCTION 
AND DEPRECIATION OF RAILS, AND NOTES 
ON THE APPLICATION OF WROUGHT IRON 
AND STEEL TO PERMANENT WAYS, WITH A 
DESCRIPTION OF A NEW KIND OF RAILWAY 
SLEEPER AND CLIP CHAIR.* 

By Mr. CHARLES Woop. 

From that excellent official report upon the Vienna Exhibition 
by Messrs. Maw and Dredge, the editors of “ Engineering,” from 
‘* Bradshaw’s Railway Manual,” with the kind assistance of Mr. 
Robert T. Pool, the editor; and from ‘‘ Herapath’s Railway 
and Commercial Journal,” I have been enabled to collect the 
following statistics. The length of railway lines opened in the 
entire world in 1850 was 18,000 miles; in 1860, 63,600 miles ; in 
1870, 127,000 miles; and in 1875, 176,400 miles. We thus see 
that during the last-mentioned period the increase has been at the 
rate of 10,000 miles per annum. If we take the same rate of 
increase from that date we find at the beginning of 1878 the 
er will be 206,000 miles, 17,000 miles of which are in the 
Uni Kingdom alone. I have dealt with these rr umes £ 
ea they are mostly double lines, and laid with heavy 
rails, 

Miles. 





Total mileage of the world .. .. .. 2. 1...  .. 206,000 
Deduct for the United Kingdom .. .. .. .. .. «. 17,000 
To which add for sidings, stations, and double lines, 

Ce UY Ee eer © 
Total miles outside the United Kingdom .. .. .. .. 288,000 


The 17,000 miles of railway in the United Kingdon are taken 
as being double. Many are, I admit, single lines, but there are 
others having four lines, which, with the additions for stations 
and sidings, it is estimated will bring up the total to that of a 
double line throughout, or equal to about 34,000 miles of single 
road, Collieries, mines, and private lines make also an addition 
of 124 per cent. more. And if we take the average weight of the 
rails at 118 tons per mile, we find the total weight of rails to be 
about 4,500,000 tons now in use in the United Kingdom. Taking 
the 238,000 miles above quoted at 108 tons per mile we get the 
total tonnage of rails in the world as under :— 





Tons. 
Outside the United Kingdom 25,704,000 
Within the United Kingdom 4,500,000 
30,204,000 
The average life of a rail is calculated at ten years. 
Tons. 
We require then for replacement each year .. .. .. 3,020,400 
For the 10,000 miles of new railway laid down each , 
year, as before shown, at 108 tons per mile 1,080,000 
For private lines, mines, collieries .. - 10,000 
Total annual requirements . . . 4,110,400 


The make of iron and steel rails in all countries, as far as I 
have been able to ascertain, is as follows :— 





Tons. 

URr denies. seo agotien Bt ed aye yp eFeeoe 
jum ee eee T ee OD o Oieh ey 80C,000 
Great Britain, exports .. .. 6... 6. ce ee ee ~~ 586,000 
*” for replacement .. .. .. «. .. +. 450,000 

os SE on: 20.08 oa: hon d.as.ive 80,000 
WRU Ss ce ty ae ce ta ae ts 500,000 
Total annual make .. + 2,745,000 


I have shown, then, that the real healthy demand under 
ordinary conditions ought to be something like 4,110,000 tons per 


* Tron and Steel Institute. 








) annum ; and that the total make of rails in all count-ies is only | faction, and will, in my opinion, in its turn replace the bull-head, 
about 2,745,000 tons per annum. There is, therefore, a deficiency Turning now to the question of permanent ways, the Vienna 
in the demand, or, in other words orders are kept back equal to | report, before-mentioned, says that, ‘Of the 250 millions of 
1,365,000 tons per annum. I have endeavoured in the foregoing | sleepers, forming the timber portion of the railways of the world 
figures rather to underestimate than otherwise, but should they —in 1871—about 36 millions become useless every year,” but this 
in the main be correct, it shows this very important and very seems to be based upon a life of only six years. ‘Taking the life 
interesting fact, that orders are not coming forward as they should | at an average of eight years, and allowing for the large increase 
do, chiefly, I suppose, because during times of depression railway | of mileage since that date, we find that about 45 millions of 
companies withhold renewals as much and as long as possible, | sleepers will be the annual requirements. We must, however, 
and, consequently, sooner or later there must be a general rush 2 a 
into the market. This being the case, it is evidently the true B 
| policy of every railway company to purchase whilst rails can be 
| Rad at a favourable price. The obvious result from such a course 

















| would be that trade would be stimulated during a universal A # 
| depression, and would relieve the demand, with all its evil conse- | A E B 
| quences, when the rush comes. ‘_ _ 
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| make a deduction of about five millions, on account of many rail- 
| ways being laid with cast and wrought iron sleepers, so that we 
| may fairly take 40 millions as being the yearly destruction now 
| going on. These contain on an average about 25 cubic feet of 
| timber, in each sleeper, or about 100 millions of cubic feet, and 
if they are estimated at the moderate sum of 1s. 3d. per enbic 
foot, we arrive at the enormous sum of £6,250,000 annually spent 
| on this one item of railway economy alone. Taking these figures 
| in conjunction with the constant increase of new railways, it 
seems to me only natural to look forward to a great increase in 
the price of timber in the course of a very few years, I hope to 
be able to prove, in the following remarks, that by the adoption 
of wrought iron or steel in the place of wood, the annual saving, 
inclusive of transport, re-laying, and other expenses, would be 
over £3,001,000 per annum ; whilst for a few years, if this chan 
actually did take place, the demand upon our rolling mills would 
| be equal to about three millions of tons per year. But suppose 
Before passing on to the question of permanent ways, I would | that only 10 per cent. of this quantity were employed, we have 
like to say a few words as to the merits of flat-bottomed and | still sufficient to set the whole of our idle mills and destitute 
double-headed rails. The double-headed rail is the one which, a | hands on full work again for years. I should feel glad if my 
few years ago, almost universally found favour in England, | remarks in any way conduce to so desirable an end by calling 
because when one head was worn out it could be turned, but | the attention of railway companies to these very important 
English engineers seem to have lost entire confidence in this turn- | points. 3 ‘ 3 : 
ing property, and the most important railways in the kingdom | _ Before proceeding with the question of wrought iron sleepers, 
are now Taid with what are known as bull-headed rails—as shown | I will endeavour to place before you a few facts as to the 
at Fig. 1. Having thus departed from the equal or double-headed | durability and cost of wooden railway sleepers, as upon these I 
rail, 1 am unable to appreciate the form of bull-heads, unless it | have based many of my calculations. Mr. Harrison, the well- 
be that the chair and wooden keys which engineers have been so known engineer of the North-Eastern Railway, has said that on 
long accustomed to, have given such great satisfaction that they | the main line creosoted sleepers have stood for twenty years, and 
do not like to abandon them. When we e into account the | are then fit for many years’ service in sidings and colliery roads. 
angle of stability of the flat-bottom rails, as also shown at | I have since ascertained that these sleepers were of Scotch fir, a 
Fig. 2, in comparison with that of the double-head, the lightness | timber well-known for its durability, but at the same time a mate- 
of weight, an at area of bearing surface in the flat foot, it | rial—of the sizes required—which cannot now be purchased, except 
must be admitted that it offers many advantages ; and the very | at very high prices, the present price in the market being, for 
fact that many thousands of miles of railway are laid with this | a sleeper 9ft. by 10in. by 5in., about 6s., whilst _the same size in 
rail without a chair to hold it down, speaks much in its favour. 
Give it, then, a good fastening, and it will give yet greater satis- 
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Baltic timber will cost above 3s. 10d. each. I am informed by 
the chief inspector of the Stockton and Darlington Railway that 
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the ordinary Baltic sleepers now used will not last more than 
eight to ten years, even when well creosoted, and I can give 
plenty of other evidence to the same effect; whilst Mr. Gilkes 
assures me that the creosoted sleepers laid on the approaches of 
either end of the Tay Bridge had all te be replaced after five 
years and three quarters service. I have also evidence to show 
that in tropical climates wooden sleepers will not average so 
much as this, even when carefully pickled ; and if exposed to the 
climate, either at the depéts or on the line before being finally 
covered up, or from the ballast wearing or blowing away, the 
timber cracks, the water then gets into the - , and they 
split and decay rapidly. It isno uncommon t ing tt nae to 
become quite useless after five or six years from the time of their 
shipment, whilst the hard wood native sleepers of India will not 
stand so much as this. Most of the wooden sleepers now being 
employed in India are shipped from England. 

he various systems of iron sleepers for permanent ways may 
in a few words be classified as under :—Firstly, the bowl, pot, or 
oval sleeper, whether in wrought or cast ironyor steel, these being 
all connected with tie-bars ; Secondly, the longitudinal wrought 
iron sleeper; Thirdly, the wrought iron transverse or cross 
sleeper. Jith regard to the cast, wrought iron, or steel bowl, or 
dish sleepers laid ow in India or elsewhere, I do not for one 
moment wish to depreciate the valuable services of their inventors. 
These sleepers have done good work for many years, but they 
have their defects. I have taken the liberty to draw many of the 
following remarks from a most interesting paper read last year 
before the Institution of Engineers and Shipbuilders at Glasgow, 
by Mr. Ernest Benedict, C.E., many years resident engineer upon 
the Goulunds Extension of the Eastern Bengal Railways. There 
seems to be little doubt as to the durability of the cast iron bowls 
with tie-rods, on the Madras Railway. The cost of maintenance, 
as compared with jungle wood, was found in five years to be as 
3 to 1in favour of the metal sleepers, or as, 1500 to 500. The 
disadvantages of cast iron bowls in foreign countries, when used 
in the original construction of most lines, are théir great prime 
cost, and the time it takes for the saving in maintenance to cover 
the interest on the extra outlay i . The breakages in 
transit must also enhance the prime cost. Their weight is greater 
than that of wooden ones, and thus has a serious effect on the cost 
of inland carriage over country or over no roads at all. 
Cast iron bowls were laid on the line between Middlesbrough 
and Guisbrough on one line of rails, and have been down twenty- 
four years, so that as far as durability is concerned, they have 
answered pretty well. The great trouble has been through the 
constant settling in the ballast, chiefly, I am informed, from the 
want of bearing surface; and I am told by those in charge that 
the labour for keeping the line level was just double that of the 
ordinary sleeper ae laid side by side on the same line. Mr. 
Cudworth, the engineer of this line, has informed me that they 
also cause trouble by canting, and thus twisting the rail. When 
a length was uncovered the rails were twisted all ways and the 
tie-bars bent ; where the curves were heavy the tie-bars were 
rusted nearly through in the centre from the constant springing 
between the rails. But the chief fault, which is the same in all 
classes of iron bowls, is that a tie-bar once put in can never be 
removed ; they almost immediately become corroded fast in the 
chairs. So much is this the case that if single chair or tie-bar 
becomes useless, it necessitates the destruction of the pair of 
bowls, tie-bars, keys, and cottars. Thisisa serious consideration. 
It will be also noticed that if the rails get out of gauge they could 
not be adjus But I would have it aduieeed. that, after 
twenty-four years’ service, the corrosion of both the tie-bars and 
bowls has been but little; and that the tie-bars, except in the 
middle or centre between the rails, are little the worse. These 
bowls were chiefly laid in breeze ballast, and Mr. Cudworth and 
many others inform me that, so far as elasticity of sleepers is 
concerned, they never could tell when they were running on the 
cast iron bowls or on the wooden sleepers. This seems then to 
set at rest two important points—viz., corrosion and elasticity. 

With regard to the constant attention necessary where bowls 
are laid down in India, Mr. Benedict says that it requires a 
European inspector to trolly over his length of twenty-one miles 
every day, and that he, as chief, did the same thing once a month 
over his whole section. This, with five gangs of platelayers to 
every eight miles of single road, seems to me a considerable draw- 
back to the bow] sleeper system. It is also mentioned as an 
objection that when a train is passing over a line laid with the 
bowl sleeper during the hot weather the dust is very great; 
each bowl sending a puff of dust up through the packing hole on 
the a This blows directly upon the axles, and causes con- 
siderable damage to the rolling stock. In India, where the 
transport is so heavy upon the cast iron bowl, to have to destroy 
a pair of bowls, tie-bars, keys, and cottars, through a slight defect 
in either one or the other. becomes an item of serious importance. 
Mereover, the breakage and weight in inland transit by bandy 
carts is also a matter of consideration. 

With all these disadvantages, however, Mr. Benedict shows us, 
as before-mentioned, that the cost for maintenance of sleepers 
is in favour of cast iron bowls over wooden ones, as 3 to 1, and he 
puts their life down at fifty years. 

The longitudinal sleeper system comes next under review, but 
as this system has not found favour in this country, although it 
has often been tried, I shall confine my remarks to the system 
introduced by Mr. Hilf, the chief engineer on the Austrian rail- 
ways, and to the application of this system in general to tropical 
climates and to countries where there is a heavy rainfall. We 
are informed by Mr. C. Muller, of Middlesbrough, that Hilf has 
1000 miles of railway upon his plan laid down on the Continent. 
The section is shown in the cut, Fig.3. This is a sufficient 

rantee that the system is in practical use, and when once laid 
own and bolted up properly to gauge it no doubt makes a very 
good road. But on looking at the section we shall see the impos- 
sibility of curving these sleepers along with the rails when going 
round curves. It, therefore, happens that sleepers have to go in a 
series of straight pieces, and that the rail lies in a curved form 
upon the top. We are informed, also, that the sleeper and ties 
have to be submitted to differential punched holes, according as 
pf are — on curves, or otherwise necessitating the use of 
eight different graduated gauges. This makes it n y to 
have constantly in stock no fewer than thirty-three different 
types, so as to allow of promptrepairs. ‘The consequence is that 
experienced workmen only are employed, and these must have 
shops and tools at their command, and any mistake in forward- 
ing a wrong section may have serious consequences in case of a 
breakdown. We are also told that it requires nearly twenty 
separate pieces of iron per yard of single line, without counting 
the rails. With all these complications and defects I would ask: 
Is it possible that this system can find favour with engineers, 
more especially in India, where men cannot be educated to the 
difference of plan of laying down a line? Knowing how neces- 
sary simplicity is, I, personally, would not like to undertake it. 
Longitudinal sleepers are not so able to suit tropical climates, 
where the rain often falls at the rate of lin. in the hour, and thus 
continues often for hours together ; the total fall during a mon- 
soon commonly reaches the enormous quantity of 5ft. in depth. 
I have often seen newly-made roads and embankments, a no 
mean height, greatly damaged with a single night’s fall of rain. 
It will be at once apparent to Lye engineers that in laying 
a deep longitudinal sleeper, with the rail upon the top, upon a 
sharp curve or an incline, and with the outside rail elevated to 
the curve, the water would be thrown upon the inside sleeper, 
and a renga | action at once commence, completely undermining 
the inside rail, and thus rendering the travelling in such weather 
extremely dangerous—an hour or two in a rocky, mountainous 
coun ing quite sufficient to cause this effect. The water 
upon the cross-sleeper system has quite a different effect. The 
water courses over the tops of the seegecn, each sleeper checking 
or retaining the ballast, and the water finding full vent under 





under the permanent way. In this respect the pot or bowl 
system has considerable Sdvidoah over the longitudinal. This 
fact will be fully appreciated by all engineers acquainted with 
India or other countries where the rainfall is heavy. 

We will next pass on to that now almost universally-adopted 
=: the cross-sleeper, and I think I may with confidence state 

at, go where we will, engineers always come back to this as the 
safest and most reliable. How many hundreds of schemes have 
been brought out to be replaced by the cross-sleeper ? And when 
we consider the question in a mechanical point of view, what 

ju ent can we come to? We have, for example, an 

enormous weight resting upon two rails, each rail being placed, 
perhaps, on the two outside edges of an embankment, with a load 
rolling and vibrating, always knocking or trying to force the two 
rails Any poor mechanic, if asked how to keep these two 
rails together, and to distribute the weight of the train over the 
top of the embankment, would tell you to put a girder between 
the two rails, and fasten the rails down upon them; the rails and 
sleepers at once become girders, and we have thus the weight of 
the train distributed equally over the top of the embankment. 
Whilst, by the longitudinal system, the weight is only on the 
rails, which being without proper support, on soft soil, settle or 
get out of gauge. The pot, or bowl system, has many advantages 
over the longitudinal sleeper; but I have never yet conversed 
with an engi acquainted with the two systems who has not 
admitted that in every respect both systems are inferior to the 
wooden cross-sleeper as usually employed. There cannot, 
fore, be adoubt that the cross-sleeper is the proper mechanical form 
for a permanent way; but timber is not always to be obtained, 
except at a heavy cost, or in tropical climates, for the reasons 
already explained, cannot be economically employed. We there- 
fore come at once to the idea that we want a substitute for the 
wooden cross-sleeper. Cast iron has two great advantages. 
Firstly, it can advantageously be made into any convenient form ; 
and, Secondly, it is the cheapest article in metal. But there are 
two equally 5 3 objections to its use. These are its great 
weight and its brittleness. We thus come to consider the desira- 
“— of poy pad es iron rd steel. P dec 

‘igs. 7 and 8 represent i ‘or a new wrought iron r 
and clip-chairs, adapted for ‘both flat-footed or double-headed 
rails, which I have lately brought out, and which, without excep- 
tion, is the most simple yet constructed, It consists of an inve' 
trough, not unlike the old half round wooden sleeper with the 
round side upwards. Through square holes punched in this 
trough is slipped from the under side a clip-chair of rolled wrought 
iron or cast steel. This clip-chair is of horseshoe shape, one side 
forming a hook, not unlike the head of a spike for fastening flat- 
bottomed rails upon wooden sleepers, about 2}in. wide, and the 
other side is like one jaw of an ordi railway chair for taking 
a wooden railway key. It will be readily seen that the wooden 
railway key at once fastens the rail tightly upon the sleeper as 
well as holding the clip-chair in its place. It will be noticed that 
the chair is to a certain extent expansive, the wooden key taking 
up any little irregularity in width of jaw, and forcing always the 
rail accurately to the gauge of the way, which cannot possibly vary. 
A sleeper, with these two clip-chairs, and the two wooden rail- 
way keys, making in all five pieces, form this most simple yet 
perfect tie between two rails. The advantages are obvious. Any 
uneducated hand can at once lay the rails perfect to gauge, 
because they cannot put it wrongly together. There are no bolts, 
nuts, washers, cottars, split-pins, or gibs, tie-bars, spikes, trenails, 
or rivets; no trusting to your men to keep the gauge right; no 
complication of hextronel washers, or differenti itch of holes 
to get the gauge right, or, as it would be with niggers, to get the 
gauge wrong. There is the same area of bearing surface as in a 
wooden sleeper, whilst compared with the bow] or longitudinal 
sleeper there is 30 per cent. more. It is easily packed, and 
is equally easily lifted, as the wooden sleeper when levelling 
up the road, a rail can be quickly taken out and put in 
again, or, if necessary, by knocking out two or three keys, 
and by springing in the rail, a single chair can be taken 
out without disturbing any of the sleepers. In the hands 
of strange men, therefore, a new can put down 
very rapidly, as everything being made to template requires 
ampy putting together, the only tool required being a hammer 
to drive up the wooden key. ese sleepers, if in iron, would 
weigh about 66 Ib. each, or, if in steel, about 50 Ib. each, for the 
3ft. 6in. gauge or about 12 per cent. lighter than a creosoted 

tic sleeper. They pack one inside the other, they will not 
break in transit, and exposure to the sun has not the slightest 
effect upon them, except, perhaps, a trifle in the length, whilst 
their value, as I shall presently show, after from forty to fifty 
years’ wear, will be nearly half their original cost, having out- 
lived between three and four wooden ones, which, in their decayed 
state, are only a nuisance. 

I now come to the question of durability of wrought iron as a 
material for sleepers, when laid in the ground. have placed 
upon the table two tie-rods, taken from the Guisbrough Railway 
out of the pot or bow] sleepers laid on that line, as before-men- 
tioned. ey have been in use twenty-four years, under very 
heavy traffic indeed. One was taken out of cinder ballast and 
the other from gravel, from two different parts of the line. With 
the exception of the centre of the bars, where the was 
heaviest and where there would be continual I think you 
will all agree that there is another twenty ing’ work in them. 
A third bar about 4in. thick has, within the few weeks, been 
taken up out of the works of Messrs. Cochrane and Co., Middles- 
brough, and has been in work sixteen years. This was also laid 
in ash and sand ballast, and I cannot see that it has depreciated 
in thickness inany way. Laid down as these have been in our 
damp Cleveland climate, it must be admitted that this has been 
a severe trial, and a far severer test than rails laid down and in 
constant use, which ate constantly quoted as rarely suffering from 
corrosion. At the discussion upon Mr. Benedict’s paper in Glas- 
gow, Mr. Wilson says that on the Oude and Rohilcund Railway, 
wrought iron saddle sleepers had been employed for eight years, 
and that they did not suffer from corrosion, Mr. Weymers, of 
Brussels, in his paper read before the Institute last year, says 
that when the is in constant use the sleepers remain free 
from rust. And there is a specimen on the table of a Barlow 
rail and sleeper combined, as seen on Diagram I. Fig. 1, which 
has been in use something like twenty years in — Large 
quantities -have lately been discharged in the Middlesbrough 
local and although the head of the rail is completely worn out, 
the flange or sleeper portion has ‘not suffered in any way from 
corrosion. It seems to be generally t common 
wrought iron does not suffer so much from corrosion as mild steel 
or very pure iron. Some very valuable facts have been given by 
Captain Aynsley and others before this Institute to that effect. 
Whilst, if we examine the common iron tie-bars and Barlow rail 
on the table, these facts seem to be confirmed; on the other 
hand, I have been informed by one or two inspectors, that in 
some of the tunnels near London the steel rails have suffered so 
much from corrosion that they have not lasted oe hsm. like so 
long as the iron rails formerly used. In fact, this rapid corro- 
sion of steel rails in damp tunnels is quite a new feature, and one 
as yet, without explanation. With all this evidence before us, I 
think I shall not be far wrong when I put down the life of a 
wrought iron sleeper at forty-five years in European or damp 
climates ; whilst in tropical or dry climates it will exceed this. 
And if Professor Berit protons for preventing corrosion can only 
be allowed to leave the laboratory of its very scientific inventor, 
and pass into the atmosphere of practice, 1 have not the least 
hesitation in saying that, so far as corrosion is concerned, they 
will last much longer than this. It has been objected that in a 
country like India, when wrought iron sleepers are worn out they 
cannot be made use of again, whilst for cast iron there is always 
a demand at a good price. I have shown Lang 4 clearly, from 
experience, that wrought iron will stand forty to fifty years. But 





thg rails between each sleeper, The hallast thus remains intact ' we will suppose that, after that time the Government should have 





a large meee | of these worn-out wrought iron sleepers in stock. 
My advice to them would be to convert them on the spot into 
merchant bars. The quality must necessarily be pretty 1, and 
re-heating, hammering, and rolling out would convert them into 
first-class merchant bars. This can be done in India for a sum 
under 30s. per ton. Whilst I was engaged many years ago in 
the employment of the Kast Indian Tron Company we rolled large 
quantities of merchant iron, The re-heating onl rolling caused 
but little trouble ; it was the cost of the wood fuel and the diffi- 
culties connected with the puddling that failed commercially. 
The demand for merchant iron in India is always good, whilst 
the railway companies themselves will use constiitoalage more than 
the old sleepers could give after forty or fifty years’ work. 

Tn connection with the employment of wrought iron, steel, or 
cast iron sleepers or bowls, an important question has come into 
mn 4 I say play, because I shall be able to show that there is 
really nothing in it practically, although it is spoken of by many 
as if it were a necessity, whereas on the main lines in England it 
seems to be perfectly ignored even on the sharpest curves. I 
refer to the widening of the gauge or the distance between the 
rails going round curves. Mr. Benedict says in the paper before 
quoted, ‘* With almost all the bowls that have come under my 
notice the gauge once fixed cannot be altered or widened as it 
should be on curves and in station yards.” Whilst the Vienna 
Exhibition Report upon Hilf’s system has the following: ‘‘ The 

widening of gauge for the curves, the distance between 
the sleepers, and the various length of pieces, are marked on the 
engraving.” (This has been done most scientifically, and elabo- 
rately, but seems to me not of the slightest practical value.) 
Again, Mr. J. LL. Weymers, in his paperlast spring—vide ‘* Journal” 
of this Institute, Nov. 1877—ap to place great importance 
upon a hexagonal excentrie washer, by which he says he is 
enabled to vary the width of the two rails as much as 1}in., so as 
to suit all widths of rails in going round curves. He also men- 
tioned a fact worth noting, viz., that Hilf’s system requires no 
less than eight different gauges for the various curves. Some 
explanation may be found to this question of width and variation 
of gauge by the models exhibited, which show that the longitu- 
dinal system does require adjustment—see also Hig. 12. 
A A A shows the longitudinal sleepers, with holes punched at 
equal distances for the tie-bars to go through. e-bars are 
marked B BB. In going round a curve, therefore, the outside 
radius being larger than the inside, the inside rail or sleeper will 
reach further than the outside. The tie-bars, therefore, lose their 
proper radial position; and this would bring the rails closer 
together, as shown at B E, the proper distance being shown by 
the dotted line at BF, which thus accounts for many of these 
complicated adjustments, ali of which are totally unnecessary in 
the cross sleeper system. 

I have pointed out these opinions peolicly expressed, because 
of the supposed importance attached by some to the necessity of 
widening the gauge upon curves, and also because they are totally 
against my own practice even upon curves of a radius of from 
three to four chains, and carrying a traffic of over 700,000 tons 
perannum. I have even gone further than this. I have person- 
ally seen several of the head platelayers on some of the most 
extensive lines in England, and also the chief inspector upon the 
Stockton and Darlington Railway, and they all assure me that 
they use but one gauge either for curves or for the straight way. 
At my request, the gauge was tried on many sharp curves, carry- 
ing the whole of the heavy traffic of the Cleveland district, over 
which the six-wheel locomotives often travel at from forty to fifty 
miles per hour, and it was found that on the sharpest curve, 
where the rails had been down several years, there was practically 
no difference in the width between the rails. In one or two 
instances only we found the rails worn about jin. wide. In fact, 
the keeping of the rails to the gauge on some of the heaviest 
curves is considered of so much importance, that in addition to 
the heavy railway chairs which are held down on to the wooden 
sleeper with four iron spikes, lugs are cast upon the inside jaws 
of the chairs to take a heavy iron tie-bar to age the chairs 
spreading out. When the inside of the head of the rail becomes 
worn, the rails are lifted out and changed from one side of the 
line to the other ; such a question as drawing the spikes out of a 
sleeper to bring the rails to gauge very rarely happens, except on 
very a aad where the chairs aes ittle base and sleepers are 
very light. 

Thope I have said sufficient to dispel the idea that adjustment 
of gauge on curves is necessary, and that whatever the theory 
may be, in practice—in England, at least as far as I can learn— 
it is never carried out, one gauge only being It seems to 
me, therefore, that any extra parts, any complication for adjust- 
ment of rails or sleepers, are refinements, totally unnecessary in 
a properly-constructed permanent way, and only become neces- 

when the system is inherently wanting, or where the method 
of fastening the rails upon the sleepers is insufficient, in practical 
working, to prevent the rails or sleepers from spreading out wide, 
or the tie-bars radial. 

This spreading out is especially troublesome upon those systems 
when the flat-footed rail is pose. fy spiked down upon the wooden 
sleepers with dog spikes without chairs; more especially upon 
the curves in the narrow or 3ft. Gin. gauge, where the short wheel 
base of the small coupled engines throws a great strain upon the 
outer rails; and it is under these circumstances that the cross 
sleeper and clip-chair will be found most valuable. It will allow 
any amount of outward thrust, and will always remain perfectly 
true to the gauge, has ample bearing surface, has few parts, and 
is quickly laid down. 

n foreign or tropical climates, a system that cannot be laid 
wrong, and one, as before pointed out, requiring no special 
gauges or tools, having no bolts, keys, cottars, or pins, requiring 
no adjustment, is one that I am sure will ily commend itsel 
to those who have such uneducated labour to deal with as is 
generally found in those countries; whilst a resident engineer 
will be saved a great amount of anxiety in respect of maintenance 
of gauge and the general condition of the line, having also at the 
same time secured the whole of the good properties of the well- 
known and long-tried wooden cross-sleeper system, combination 
with a cheap, a far more durable, and a stronger material 
with fewness of parts, ease of packing, and lightness anc 
facility of transport. Fig. 2 is a section of the well-known 
“Barlow” combined sleeper and rail. It consists of a hollow 
trough rail, with the flange much extended to form the base on 
which the bearing is taken continuously throughout ite length, 
and resting on the ballast, without either sleeper or chair. As 
far as I am aware this was the first wrought iron sleeper brought 
into general use, and it is, without exception, the most simple 
permanent way ever introduced. ‘Twenty poms ao. large quan- 
tities were made in different parts of England. hen properly 
packed they answered very well, although they were said to be 
rather hard to run upon, and were also weak at the joints; but 
the great Sates: was that when a rail became worn, rail, 
sleeper, and all had to be thrown away. There was also some 
difficulty in adjustment round curves. All, however, must 
admire its extreme simplicity. Fig. 3 is a section of Hilf’s longi- 
tudinal system, much adopted in Austria and other parts of the 
Continent ; and although it seems to answer its very 
well when once laid, the first cost, the large number of pleces, the 
complication of adjustment round curves before explained, must 
be a great drawback to its general adoption. Fig. 4 is a section 
of Hoenegger’s plan, which, with the exception of the sleeper 
being of a different, but of a more simple but weaker section than 
the last described, seems to me to have just as ey oo and 
just as many drawbacks. Fig. 5is a system by M, Thomnen, 
which appears to have many points of originality. The rail has 
only one head, but with a rather deep flat web; the rail is sus- 
pended a, the head upon the vertical webs of the longitudinal 
sleeper, which is in two parts, the web of the rail being oy in 
a similar manner to a fish-plate, and secured by bolts, Fig. 6 is 
a section of Messrs, De Serres and Battigs’ system, lately brought 
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into prominent notice in Belgium, and seems to me to be an im- 
provement upon that last described. You will notice that the 
rail is suspended by the head, the web passing between the verti- 
cal webs of the sleeper in a very similar way to that last described. 
The novelty, however, is that the rail is not fastened down, but 
is simply held by the mechanical nipping, or vice-like action, 
holding tightest when the weight comes upon the rail; and the 
sleeper being unable to spread out at the top, in consequence of a 
notch in the tie-bar and keys, it has a tendency to spread out at 
the bottom, acting in a similar way to a pair of smith’s tongs, 
supposing the rivet was taken out and a hoop slipped over, ‘The 
sleepers run about 15ft. Gin. long, and each half sleeper is made 
to break joint with the other ; the sleepers are held together by 
heavy tie-bars, which pass completely through the sleeper under 
both rails ; the strain against the nipping action is taken by a 
series of keys assisted by the tie-bars; the keys are placed about 
2ft. apart, and the tie-bars about 8ft. apart. Both the keys and tie- 
bars are rolled from one section of bar, the tie-bars having deep 
notches cut into each end, and the keys also one notch in the 
centre, into which the vertical web of the nav drops, the notch 
completely retaining the sleeper at the neck, thus taking the 
whole of the strain, 

These tie-bars are about —. deep, and weigh about 70 Ib. 
each, and the keys about 10)1lb.; they thus form a considerable 
item in the weight of the system. ‘This extra heavy weight does 
not assist in any way to carry the load or the pf Beene sete 
surface, and therefore to a certain extent is useless. There is 
also at the foot of the sleeper a considerable increase of metal, 
rendered necessary on account of the sleeper being cut almost in 
halves for the insertion of the tie-bars and keys. Considering 
these all weaknesses inherent to the system, and although the rail 
is lighter, through having only one head, as in Thomnen’s, there 
is an excess of metal in other parts which should not be required, 
and which does not in any way assist in the stability of the road. 
Beyond this I must say the system is ingenious—has few parts, 
no bolts or nuts, and will go together very well; but there must 
be difficulty in adapting the system staan | sharp curves, and IT am 
not sure that an English engineer would be quite satisfied with a 
rail under heavy traffic being held down simply by two split pins, 
one at each end of a long rail. I am afraid if there should be a 
settlement of the sleeper the rail would be likely to get out of 
its place. Fig. 7 and 8 is my own system of cross-sleeper, with 
its simple but secure fastening every 2ft. 9in. or 3ft.; but, as I 
have already fully described these before I will pass on, men- 
tioning only the fact that they are as easily packed and lifted as 
an ordinary wooden sleeper. Fig. 9 is Potel’s plan, and which 
was fully described in an interesting paper read in this hall last 
year. The sleeper is all right, but the jaw-bone chair has, in my 
opinion, many objections, 

Fig. 10 is a section of the ordinary pot or bowl sleeper. This 
type is perhaps the most extensive iron permanent way in use 
and has found great favour with engineers in hot countries. i 
have, however, already pointed out some of its defects. Fig. 11 
shows M‘Lellan’s steel or wrought iron plate sleeper. You will 
see that it is a kind of square corrugated bowl, and possesses 
many points of merit. It is said to beelastic, very light, strong, and 
when of sufficient thickness, packs very well for transport, and 
will not break. They are tied together in the same way with a 
tie-bar, gibs, and cottars, as in the cast iron bowls; they are 
easily lifted when levelling the line, and no trouble is found in 
the packing ; there are, however, a good many separate small 
Peng to look after, and must accordingly be rather expensive. I 

ave, in the following table, given a list of the number of sepa- 
rate pieces to each yard of railway, the rails not being included. 
Calculating that the sleepers are placed one yard apart, centre to 
centre, those engineers accustomed to prepare a permanent way 
to send abroad, will well appreciate the small number of parts to 
be ordered, and which their skilled inspectors have so carefully to 
watch; and any system of permanent way, which being complete 
in itself, with on: 7 two pieces of iron, of different forms, to be 
contracted for and inspected, and without bolts, nuts, keys, pins, 
&c., must bring it under most favourable notice. Number of 
separate pieces per yard on the various systems noticed in this 


paper :— 
Barlow's .. .. «, «+ «+ «+ +, About 8 piecos per yard. 
ge eee kev as | 9 
Wrought iron bowls vo || Gaetacciae a 
Cast iron bowls .. ,. es 9 » *” 
pare ae eee » i ” ” 
De Serres and Battigs’.. .. .. .. ves = ” 
WOMEN Ts | c¢.0c...90 bee ae ee os 8 9» - 
Wood’s crass sleeper ,. .. » § » ” 


In conclusion, I must again express my t if, in collecting 
the numerous facts placed before you, I haye said anything 
in my paper which may be considered otherwise than a fair 
criticism, I know that I have touched upon some tried and 
well-worked systems, I know, also, that there are many 
systems of irony permanent ways which I have taken no notice 
of, This has been with no intention on my part to overlook 
them, but rather, that by picking out one or two examples of 
< known type, I might the better explain my own views mare 
ully, 








LETTERS TO THE EDITOR. 
We do not hold oursel the opini 
(We do no ourselves a ‘a opinions of our 





STEAM TRACTION ON TRAMWAYS, 

Sir,—In your article of the 8th ult, you seem to take 
exception to my paper on steam traction, because, although 
— out in detail the weak points of the road and machinery, 

did not, you consider, contribute much information to the 
public, since I did not show how they were to be remedied. You 
f° further, and because, naturally enough, you cannot off-hand see 

ow they are to be met, you dub them Sepa an 

In a few days, however, my patents will be completed, and then 
I shall be happy to show how all the points enumerated can be 
met in the simplest fashion. That the grooved rail, which is the 
béte noir of the tramway system, both as regards the carriage- 
ane ron and also its ee, can, even in the most 
crow‘led thoroughfares, be dispensed with — ; as also its 
satellite—the partial stone pavement—which is equally obnoxious, 
and fast being superseded in all first-class streets. A double line 
of tramway, partially paved, has no less than ten longitudinal 
joints in its surface for the admission of wet, &c. &c. 

I will also show how unlimited adhesion in the muddiest street 
may be obtained without the use of connecting rods, and how—as 
suggested by Mr. Scott Russell in the discussion, and led up to 
by all my remarks—the weight of the boiler shall be practically dis- 
connected from its mpyerene wheels and axles, in so far that the 
shocks generated in the one shall be confined, and not influence 
the other. 

‘Two important facts, which were proved by our unique experi- 
ence, you take someon to ontheoretical grounds. (1) The low side 
doors did admit cold air currents into the fire-box on to one corner 
of the tube "pon and without exception they were consequently 
buckled and spoilt ; while with high up-end fire-doors the currents 
were evenly distributed, and with the usual good results. (2) 
The adhesion on a tramway we found to be greater than on a 
railway, as also was the load resist averages about two and 
a-half times as much as on railway. 

The latter you agree to, but the former you question ; when it 
must be self-evident that the rail, being the same in both cases, 
one must always be proportionate to the other, and that what is 
sauce for the goose is also applicable to the gander. Hence the 

t, which impedes the carriage, affords natural sanding to the 
ocomotive. In fact, our tram engines rarely skidded more than 
a turn or two before they got a bite, and, provided we only had 
enough steam, did not stick on a grade of 1 in 25 for 800 yards— 
weight of engine 34 tons, and load 7 tons. 








Besides all the well-known objections to coupling rods, we 
found that on sharp curves they so increased the grind that an 
uncoupled engine could pull more than a coupled one ; and in one 
instance the coupled engine could neither start nor move itself 
on a curve laid a trifle too tight. In fact, on a grooved tramwa 
rail, unless the tractive wheels are quite free, their value is 
destroyed. 

Experiments with an engine where the tread of the wheel was 
much worn, and the depth of the flanges consequently increased 
to nearly ye eae ull of such engines, especially on curves, 
was much diminished becauge of the friction of the same on the 
side of the rail. 


and though the shortness of my paper forbad my giving all the 
facts which gave them birth, yet experienced men might read 
between the lines, and divine why such rules were necessary, and 
not to be lightly taken exception to or deemed impracticable, 
simply because railway experience could not assimilate them. 

67, Strand, W.C, J. L. Happan. 





THE SCARCITY OF GOOD WORKMEN. 

Sir,—In your paper of the 22nd ult. ‘‘ A Mechanic ” admitsmany 
faults which we as workmen cannot deny, and I can corroborate 
from my own personal experience of workmen that some men 
will do anything to save trouble and get a lot of work to show; 
but ‘‘slim’d” work never pays, and many workmen will not “‘slim” 
their work for the foreman without giving vent to their feelings. 
As regards inferior workmen, the generality of foremen would 
rather employ inferior workmen fan good workmen, because 
inferior workmen are more dependent on the foreman, and there- 
fore must submit to what is said and done to them. It is a prac- 
tice in many shops to stand drink for the foreman, and there are 
many other ways of currying favour which the incompetent work- 
men make use of. The competent and respectable workman will 
not do these things, but desires to do his work properly, and has 
not only the most difficult jobs to do, but has to ook after and 
help the others out with their work. What do the competent 
workmen get for this? They get the same rate of wages gene- 
rally, and the blame, if anything occurs through the incompetent 
man’s work ; and when he will not stand treat, is often goaded 
until he either leaves the trade or country. 

If masters would watch their foremen, take more notice of 
their men, and speak to them, never let tales be told without 
hearing both sides, and see that the steady men get an equal 
share of the good things as well asthe bad, we should have better 
workmen, better masters, and comfortable shops. 

There are two things which masters ought to stop in shops, that 
is, swearing and racing ; swearing is so common that some men 
think nothing of it, and when a man objects to it he only gets 
more of it. orse racing is discussed in all shops, and many 
hours are spent in talking over the various merits of different 
horses ; this is mostly carried on by incompetent workmen. 
There are many things carried on in various works which would 
make masters stare and disbelieve, but I hope what I have said 
may lead masters to take more notice of their workmen and fore- 
men, for I know from my own observations that employers lose 
more money through their foremen than should pay competent 
workmen good wages, and still compete with other nations. 

A MECHANIC. 





THE PLUMBERS’ UNION. 

Sir,—In your impression of March 1st you have an article 
upon ‘ Plumbers’ Bae and Apprentices,” to which my atten- 
tion has been called, and which, in my humble opinion, is not 
= to yb a trade, but unjust to us as a body; and I 
shall be greatly obliged to you for a small space in your next for 
a few remarks upon the same. In the first place, we are accused 
of the absence of common intelligence and obstinate stupidity as 
workmen, and then, throughout the remainder of the article, you 
characterise the endeavours of a section who are endeavouring to 
improve themselves as tyrannical, because they oppose the aggres- 
sions of a few, who would, if they could rule, very quickly have 
us as a trade in the deplorable condition of imbecillty with 
regard to our work you mention, 

must flatly deny your remarks, as I consider the journeymen 
plumbers, as a body, not only understand, but carry out “ their 
mysterious craft,” as you term it, as well, and far better than some 
branches connected with the building trade; for you must not lose 
sight of the fact that there is no trade where defective workmanship 
is so readily detected as ours, it always having to be water-tight 
or air-tight, and no one has to perform his craft in such out-of-the- 
way corners and places as a plumber, as well as having little or 
no machine work to improve its appearance, 

With regard to our union, it is only the other day, March 16th, 
one of your leading Conservative contemporaries had a yeageph 
alluding to us, headed ‘A Real rhe omg | Society.” So much for 
opinion. But aa lose sight of the fact altogether that the 

ottingham } em: are only a section of the operative 
plumbers of the three kingdoms, and that it is only in this 
particular town where they are so stringent with regard to 
apprentices; and as I have worked there a long way in the 
teens of years in one of the t establishments, I know 
a little of the trade’s bye-laws and customs, and I can tell you 
I am only very sorry there are not more towns like them. 
They have done more towards elevating the trade this last five 
years than any six towns in the country put ther ; and 
although they only allow one apprentice to two men, Nottingham 
turns out by far more journeymen plumbers out of their fifty 
apprentices than any town who has two hundred in the three 

ngdoms. Why is this? Because, where there are two and 
three, and often more lads to one man employed ; it is impossible 
for them to learn anything practical when there are not men to 
teach them ; and when their time is up, they hardly make good 
labourers, and thus two-thirds drift away from the trade 
altogether ; whereas, if the Nottingham law was carried out, 
and every youth bound apprentice for at least six years, they 
get a chance of coming out as good workmen. And if.employers, 
especially in the building trade, had only have continued to 
be the honourable men they were forty years ago, some of 
our strongest trades unions would not now have been in 
existence, and even now three-fifths of our disputes arise 
in the shops of those who seldom employ above one man 
and an army of boys, and I can say we have rarely any 
trouble with the real employers of our labour, and in the 
case of Nottingham there are not thirty men in the trade who 
have not been ten years and over in the shops they are employed 
at—showing at once there is not much misunderstanding. 

The two cases in one that youquote, Mr. Hardisty and Mr. R. 
Mowbray, with whom I have been personally acquainted for years; 
they are simply exposing themselves to the ridicule of their towns- 
men; they are like a man who, when doing wrong, has a good 
idea that he may be caught and punished for it, for neither of these 
two gentlemen can plead ignorance of the trade customs, as the 
rules have been hung up in every establishment for years; and in 
Mowbray’s case, he was one of the very committee who drew up 
these rules, and thus, according to his own showing, he is simply 
a biter bitten. 

Edinburgh, March 27th. Cc. 8. 





THE INFLUENCE OF INERTIA ON THE PERFORMANCE OF 
STEAM ENGINES. 

Srr,—In the interesting article on the above-named important 
subject, in your number for March 15th, there are some points 
on which further elucidation seems desirable. The author proves 
manifestly that, at the commencement of the stroke, the inertia 
of the piston and of its reciprocating appendages acts as a buffer 
— between the pressure of the steam and the crank pin, 
absor’ ing, so to speak, a considerable effort in the act of accelera- 
tion, which effort, consequently, does not reach the crank. The 





strains, therefore, “‘to which the crank shafts of non-compound 
engines are supposed to be submitted at the dead points may 
have no existence, provided only the a parts are heavy 
enough, or are run fast enough, or both.” This is evident if we 
consider only the commencement of the stroke; but if the reci- 
procating masses take up work in being moved, and thus prevent 
the effort of the steam from acting upon the crank at the begin- 
ning of the stroke—or say, as in the example given, in the first 
9 deg. of the crank’s half revolution—at the end of the stroke, or, 
in the example, in the last 9 deg. of the half revolution, they 
must be brought to rest; the self-same amount of work must be 


| abstracted from them ; and unless the steam be admitted consi- 
The various rules laid down were all founded on experience, | 


derably in advance of the end of the stroke, the crank and shaft 
must, of necessity, suffer the identical strain from which they 
were relieved by the inertia at the commencement of the same 
stroke. 

In a double-acting engine the direction of the effort exerted by 
the piston clearly must change at each stroke. Whatever, then, 
may be the initial pressure in relation to the inertia of the reci- 
procating organs, it is impossible that the bearings should be 
‘*kept home to their places ” during the whole revolution ; and 
as the fitting cannot be perfect, a knock must necessarily take 
place at each reciprocation. If the rate of running or ‘the 
arrangement of the steam distribution is such that the change of 
surfaces in contact happens in a very short interval, the collision 
is severe, and the engine technically “‘ knocks.” If, on the con- 
trary, through cushioning by compression, &c., the change of the 
acting surfaces is brought about more gradually—is spread over a 
greater time—the collision is less intense ; the effort is in great 
part expended on the expulsion of the unguent, and the engine 
works smoothly. 

Greater weight in the reciprocating pieces, or greater velocity, 
may prevent knocking by giving more time for the change of the 
bearing surfaces ; but I believe it follows from the reasoning of 
the author of the paper in question, that increase of weight and 
of velocity—in fact, of momentum—although it saves the crank 
and shaft from strain at the commencement of the stroke, 
must occasion a real increase of strain if we consider the whole 
stroke of the piston or semi-revolution of the crank. 

Delia, Sicily, March 25th, Ropert GILL. 


Srr,—The writer of the article in your last number, “‘ The 
Influence of Inertia and Momentum on the Performance of 
Steam Engines,” disputes Mr. Rigg’s method of calculating the 
pressure required to overcome the inertia of the reciprocating 
masses, and adopts another one, which is yet far more open to 
objection than Mr. Rigg’s; the result arrived at being incorrect, 
proves the method applied to be the same. I will take the 
same practical example, but select another basis for my calcula- 
tion, say an angle of 5 deg. or 7; part of the whole path described 
by the crank pin in one revolution. If we proceed just in the 
same way as “ X.” we arrive at quite a different result forf ; 

Ff = 25,537 Ib., i.e, every new basis 
E will provide us with another amount 
of steam pressure required to over- 
come the same inertia of the reci- 
procating masses under the same 
~ conditions. 

If it is objectionable to treat the 
problem as one of centrifugal force, 
it is decidedly more incorrect to sup- 

se the movement of the piston to 
G one of uniformly accelerated 
speed, as ‘‘X.” has done in a - 
ceedings. Let us try athird method, 
which, if it has not the advantage of simplicity, is the correct 
way to arrive at Mr. Rigg’s formula. Starting from the same 
point, the piston moves a distance equal to C F = x, whilst_the 
crank pin travels from C to E in turning through an angle w. Then 
x=r (1—cos. w). 

To get now the relation between the speed of the piston and 





the crank pin, we have to take the differential oe of the function, 


r dae P dw 
V = = = a 2 — 
di rsin, w di 


dw _ 
hut > Pes E ‘ 
the angular velocity which is constant in our case. Substituting 


¢ for “ we have V=r E sin, w, V being the speed of the piston. 


Taking now from this function the differential . we have the 


accelerating force 
o r Ecos m4 
dt ai 


= rE? cos. w. 
Now to get the amount of pressure required at every point 


p= 


of the ue e, we have yet to multiply p hy the reciprocating 
= a i 
—= 2 
P= a r E 2 cos, w. 

At the beginning of the stroke w= o and cos, a°= 1, and 
therefore, P=f= ‘os 
being the pressure of steam required. If we substitute 

aos 

Ae 
we have 


f= WR? r. 0°00034, 
which is the same as the formula given by Mr. Rigg. W is the 
weight of the reciprocating masses in pounds, 7 the radius in feet, 
0°00034 a constant, and R the number of revolutions per minute, 
and not per second as giv n in the article. G. G. 








TRIAL OF SHELLS.—Some trials of shell penetration have lately 
been conducted at Shoeburyness under the direction of a com- 
mittee appointed for the purpose. The most eminent firms in 
England and on the Continent were invited to supply six shells 
each for a 9in. Woolwich gun, the only restriction being that 
they were all to be of the same exterior and interior dimensions, 
the material and mode of manufacture being left to the discretion 
of the makers. Five English and four foreign firms entered into 
the competition, and three varieties of projectile were sent from 
Woolwich—an ordinary Palliser chilled iron shell, an improved 
chilled iron shell, and a shell made from the much-extolled Gre- 
zorini iron from Italy. The gun used was an ordinary Qin. 
Woolwich, with a charge of 651b. of powder, giving a striking 
velocity of 1500ft. per second. The plates fired at were made by 
Brown and Co., of Sheffield, and were 12in. thick. Each of them 
was divided into pieces 4ft. s:juare, and each competitor had a 
separate piece to fire each shell at. Each competitor fired two 
shells, and the general result was that both the steel shells su 
plied by Sir Joseph Whitworth and Co. passed aonnieneey 
through the plate, and were left practically uninjured. All the 
others, especially those supplied by Herr Krupp and Herr Grusen, 
were broken to pieces by the impact, except the shells of the 
French Terre Noir Company, which sseeed to be so soft that 
they —— and consequently retained so little penetrating power 

the back of the plate was but little damaged. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
831, Beekman-street. 








TO OORRESPONDENTS. 


*.* In order to avoid trouble and conjusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGIneer, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

C. 8.—Letters for this correspondent lie in our publishing department. 

E. J. H.—We have heard nothing concerning the result of the competition 
to which you refer. 

C.—You will sind full particulars concerning the Iris in Toe ENGINEER for 
December 28th, 1877. 

R. H. E.—ahe arrangement is very ingenious, but your photograph is so 
indistinct that we could not make an engraving from it. Can you not send 
something better? 

J. M. G.— We cannot undertake to tell you how to design a locomotive, but we 
can refer you to our Portfolio of Working Drawings, in which you will find 
examples of the best practice of the best designers. The tables given by 
Molesworth are satisfactory as far as they go. 

A. C. M.—Certainly not. The reply to “ C. M." had reference to the manu- 
facture in this country of articles covered by a French patent and the subse- 
quent export of such articles to France. For the benett of “C, M.” and 
woursels we give the text of the French law, The law of 5th July, 1844, as 
modified by the law of 31st May, 1856, contains under the herd of “ Des 
Nullités et Déchéances,” par. 32, the following :—*‘ Sera déchu de tous ses 
dyoits, »« . . . (3) Le breveté qui aura introduit en France des objets 

Sabriqués en pays etranger et semblables a ceux qui sont garantis par son 
brevet. Neamoins, le ministre de Uagriculture, du commerce et des travaux 
publics, pourra antoriser Uintroduction (1) des modéles de machines ; 
(2) des objets fabriqués a U'étranger, destinés a des expositions publiques ov. 
a des exsais Suits avec U'assentiment du Gouvernement.” 








DARLINGTON ROCK DRILL 
(To the Editor of The Engineer.) 


Sir,—Can any reader tell me where to get a “‘ Darlington ” rock drill? 
Northwich, April 2nd. G. C. 





RALATA AND BALATA GUM. 
(To the Editor of The Engineer.) 


Sir,—We should be obliged if any of your correspondents could give us 
the name and address of any one who can supply the above gums, 
referred to in your impression of the 8th March last? B, anv C. 





STEAM JET LAUNCH. 
(To the Bditor of The Enguneer.) 
Sir,—Can any of your readers give me the present address of the Swiss 
gentleman who early last year successfully experimented in the South 
of England with a steam launch driven by a steam jet’ Cc. R. 8 





RIPPING IN BOILER PLATES. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any one who is capable of explaining 


the cause—and suggesting a remedy—why the boilers in my charge are to 


beginning to rip or crack in or about the centre of the plates in the fire- 
boxes? tne boilers are ordinary Lancashire double-flued boilers. I have 
ten of them in my —— and they are fired to stand at 301b. all day, 
and are fired pretty h and rather unequally, as the steam is wanted more 
at one time than at another; they are in a large concern, and the steam 
is wanted to boil vessels for dyeing purposes. Within the last two or 
three months four or five out of ten boilers have ripped or cracked in the 
fire-box plates, and all in a similar way. I am at a loss to account for 
the cause. I have had the water analysed. The plates have no deposit 
upon them; they are all made of the Bowling Iron Company's best 
iron, and overheating seems to me to be out of the question. The 
rip or crack generally occurs in the second or third plate of the fire-box, 
and where the rip occurs the te bulges outw , or is convex; the 
rip is always lengthways of the plate. Iam quite familiar with seam 
ripping which starts from the rivets, but why the plates are ripping in 
the centre, or thereabouts, Iam at a loss to explain. The analysis of 
the water used, made by our borough analyist, is 19 grains per ion of 
solid matter, consisting of 4°8 grains of organic matter, and 14°2 grains 
of carbonate and sulphate of lime and oxide of iron. It also contains a 
large quantity of sedimentary matter. Our analyist says that he cannot 
see how the water used for these boilers can possibly produce the 
deleterious consequences on the iron boiler plates which we have 
described to him. If any reader can throw any light on the cause, or 
remedy, I shall be much obliged. ORLANDO CLIFF. 
Bradford, April 2nd. 
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Tue Enorneer can be had, by order, from any newsagent in town or country 
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from the office, on the following terms (paid in advance) :— 
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Yearly (including two double numbers). . - £1 98. Od. 
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Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line ae eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
f+ aetanghs Bo go + wend ere rane Mr. George ad Riche; all 

letters to be addressed to the Editor of Tux ENGInrer, 163. Strand. 








MEETINGS NEXT WEEK. 
Tae Institution oF Crvi ENGINEERS.—Tuesday, April 9th, at 8 p.m.: 
“The Embankments of the River Thames,” by Mr. Edward Bagalgette, 
pts M E Thursday, April 11th, and 
NSTITUTION OF MECHANICAL ENGINEERS.— 1 
Friday, April 12th. ’ F 
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TORPEDO ATTACK AND DEFENCE. 

Ir would be useless to deny that the progress which 
has been recently made in the art of torpedo attack is 
regarded with grave misgivings by those who have 
hitherto pinned their faith on ironclads and guns. 
Communications which deserve attention have recently 
appeared in more than one of our daily contemporaries, 
pointing out that our fleets in Turkish waters are in no 
small peril ; and it has been argued with force and 
ingenuity that our ships should be at once withdrawn to 
safe quarters at sea. To assert that the arguments used 
are not sound, and that there is no cause for alarm, is an 
easy way of disposing of a difficulty, which by no means 
commends itself to those who are competent to grasp the 

uestions involved. We believe that we shall be able to 
show presently that although danger exists, it may be set 
at defiance, and that the most efficient torpedoes which 
it is ssible to use may be rendered harmless against 
ironclads. But we are not the less ready to urge on the 
Admiralty the necessity for looking the matter straight 
in the face, and taking without delay such measures 
as will, perhaps, render our fleets secure against torpedo 
attack in the Dardanelles, or anywhere else. 

Torpedoes may be classed under four heads. We have, 
first, the submarine mine, which is exploded by contact 
or by electricity ; secondly, the floating, towed, torpedo, 
best represented by Harvey’s system ; thirdly, the spar 
torpedo, carried by a fast steam launch ; and lastly, the 
Whitehead or fish torpedo. As regards the first, it is 
obvious that unless ships go to the torpedo the latter can 
do them no harm ; the system is strictly one of defence, 
not of offence, and our ships might lie in Turkish waters 
for ever, perfectly safe from Russian foes, if their destruc- 
tion depended on the submarine mine. As regards the 
Harvey torpedo, there is nu doubt but that under certain 
conditions it might prove a powerful means of attack; 
but its range of utility is limited, owing to conditions 
well understood by naval men, and which we need not 
stop to explain. As regards the spar torpedo launch, we 
have recently found no reason to iter the views we have 
always expressed concerning it as a weapon of offence. 
If proper soning are taken, it is all but certain 
that such launches can do no harm to a ship of 
war, because it is possible to maintain a pro- 
tected barrier round a ship which no_ torpedo 
launch would be able to cross. From none of 
these forms of torpedo is much to be dreaded. 
But when we come to the ‘fish torpedo all the 
conditions are altered, and they assume their most 
malignant aspect when the fish torpedo is discharged 
from a steam launch. ' Herein lies the true danger. Ifa 
set of five or six launches armed with small itehead 
rpedoes attacked one or two ironclads, the latter 
would find it difficult, even in broad daylight, to injure 
the launches if they kept off 500 or 600 yards. From this 
distance, however, the launches could discharge small 
fish torpedoes at their antagonists, which would move 
straight as a bullet to the mark and at a high velocity. 
It would be quite impossible to strike the torpedo or 
blow it up. It would set at defiance grape, shrapnel, and 
the mitrailleuse. Its deadly course would be marked only 
by the rising of a few air bubbles to the surface. In 
a word, the steam launch from a comparatively safe dis- 
tance of 500 or even 1000 yards could extend an invisible 
arm and hand, which would crush in the bottom of the 
ironclad attacked. This, then, is the development of 
torpedo attack which imperatively demands the attention 
of every naval Power. Tt is not easy to exaggerate its 
importance or the risk to which ships of war may be 
exposed ; and it may be worth while to consider for one 
moment the pleas which are being urged for doing 
nothing to meet this danger. The first is, that perhaps it 
is not true that any launches exist which could fire 
torpedoes. The second is that the torpedo cannot be 
ay oe on to go straight; the third, that if a good 
look-out is kept the torpedo boats could not come out to 
attack without the knowledge of the commanders of the 
ships, who could at once steam out of harm’s way. The 
last to which we shall allude, is that pechepe the danger is 
not so great as is supposed, and that whether it be or not, 
ironclads must take their chance, because nothing can 
be done to protect them. All this is entirely 
unworthy of the naval men of a great nation. We 
can assure our readers that remarkable efficiency has been 
imparted to the Whitehead torpedo by our own Govern- 
ment; and it would be unwise to assume that other 
Governments have been less successful. In competent 
hands, it has become a weapon combining both range 
and accuracy to a noteworthy degree; and no officer 
who has had gee of its power will dispute 
this statement. o put this in other words, it is 
admitted that a Whitehead torpedo may be fired 
from a distance of 500 yards at an ironclad, in anything 
like moderately still water, with absolute certainty that 
the torpedo will strike the ship, and explode on striking. 
If this be granted, then all the rest follows. Either 
we must rest content to see the British fleet ignominiously 
steaming away from a fleet of tiny steam launches, or be 

repared with measures which will set torpedo attacks at 

efiance. Before leaving this section of our subject, we 
would ask those who are in authority if they have realised 
to themselves the nature of the danger to which our ships 
are exposed, and if they can suggest any practical scheme 
for averting the peril? 

Before it is possible to design any method of defence, 
it is necessary carefully to consider the characteristics of 
the attack. ct er at oan from analogies. We 
know, for example, that a spar torpedo launch could be 
fought in two or three ways without firing a shot at 
her. For — if a sufficiently heavy boom be rigged 
out parallel to the ship’s side, and floated in the water, 





the launch could do her no harm, as it could not pass the 
boom. If the boom were so light that it could be cut in 
two by the launch, then it would be necessary to carry it 
just so far out of the water that it would break off the 
torpedo spar. in, if a raft of loose logs chained 
together were suffered to float round an ironclad, the 
launch could not make her way through, although each 
log alone offered a trifling obstruction. A few stout 
fishing nets floating in the water fifty or a hundred 
yards from a ship would so hamper and impede 
a launch by clinging round her bows and fouling her 
screw, that she would fall an easy prey to an enemy, 
But these statements are true only because the launch 
floats. If she were entirely submerged—swimming, say, 
18ft. or 20ft. under the surface—then it is evident the 
floating booms would not stop her progress, for she 
would pass under them. But the Whitehead torpedo is 
a submerged craft, and against it booms are useless. 
Certain measures remain open for adoption which may 
be thus defined. First, we may es the fish torpedo 
before it can reach the ship and explode it; secondly, 
we may turn it out of its course, and once this is done 
effectually, it will proceed on its new track without any 
attempt to return to its original path; and, lastly, we 
may treat it like a fish and catch it alive. The roughest 
and readiest expedient for protecting an ironclad 
lying at anchor is to place one or more heavy 
seines round her. It is to be remembered that 
there are two kinds of fish torpedo—one big, the other 
little. The last only can be handled on board sieam 
launches. These are neither so fast, so heavy, or of such 
long range as the larger torpedoes discharged from iron- 
clads. Even though the torpedo were armed with a 
cutting head, it would find great difficulty in forcing its 
way through the meshes of a tough net which would yield 
slowly to it as it pushed its way forward. But even if it 
got through the net it would certainly not get through 
with its head in the original direction, and it is as likely 
as not that it would turn round and go back nearly 
whence it came; as has occurred ere now. Again, is it 
likely that the weapon could get through without having its 
screw fouled? and a comparative trifle will stop the minia- 
ture screws of these little weapons. We repeat that we see 
no reason to doubt that it is perfectly practicable to stop or 
divert any torpedo which a steam launch can discharge by 
strong seines surrounding the ship to be attacked at a 
good distance. To put a rope net at a distance of 
10ft. or so from a ship’s side, as has been done for experi- 
ment at Chatham and elsewhere, is useless, for if the 
torpedo does not cut its way through the net, it will push 
it on before it until it reaches the ship, and no time will 
be allowed fortherunning down of the torpedo mechanism, 
or space for the deflection of the weapon on a new line of 
advance. The net should be at least 100ft. from the 
ship’s side, and any fisherman could devise means for 
anchoring it and stopping it vertically up and down. 
Nothing can be easier than to decide whether we are 
right or not. There are an abundance of torpedoes in 
the Government stores ; let one be discharged at a stout 
floating net at 500 yards range, and note the result. If one 
net will not suffice let two be used, one behind the other. 

But nets must in any case regarded only as 
temporary expedients—things rough and ready, which 
might often be used, and sometimes could not be used at 
all. In another page will be found a cross section of an 
ironclad ship, showing how the same idea may be 
modified. The arrangement consists in hang:ng along 
each side of the ship, and at a distance of some 10ft. from 
her, a chain wall, which can be raised and lowered by 
means of swinging davits. When raised the chain would 
have what sailors calla “bight” in the middle. Landsmen 
would say that it was doubled. Thus, a chain curtain 
18ft. deep might hang a couple of feet clear out of the 
water when raised, and yet not reach the rail of such 
ships as the Monarch. The details of the apparatus for 
raising and lowering the derricks or davits would have to 
be arranged for each ship. A few fair leads and a couple 
of capstans or steam winches wouldrepresentall that would 
be required, and no extraordinary amount of engineering 
skill would be required to arrange them so that they could 
be kept out of the way. It may be said that nets 
have been used in much this way before without success. 
To which we reply, that the net has been totally inade- 
quate to the purpose required. The principle involved 
was right, and it failed only because it was wrongly 
applied. Instead of being made of hemp, the net 
should be made of inch round iron bars, each mesh 
being a foot square. No difficulty whatever would 
be encountered in making such a net lie flat, by twist- 
ing the corners of each mesh. The curtain would 
be made in mn, of, say, 20ft. or thereabouts for conve- 
nience of handling. It would weigh 701b. to the square 
yard, A curtain 100 yards long and 6 yards deep would 
weigh about 19 tons : and the whole weight of each chain 
curtain for a ship 300ft. long—the curtain reaching 18ft. 
below water—davits, lifting gear, &c., should not exceed 
25 or 26 tons. 

It would be impossible, within the space at our disposal, 
to go into any details of the arrangement we have sug- 
gested, but before quitting the subject for the present, we 
may say a word as regards the action of the chain curtain in 
stopping a fish torpedo. Eitherof twothings would happen 
when a torpedo came in contact with the chain ; firstly, 
it might be exploded, when all further danger would be 
at an end as far as that particular torpedo was concerned ; 
or, secondly, and more probably, it would run its nose 
into a mesh of the chain, and being caught, could be 
dealt with afterwards. The efficacy of the chain would 
depend on its inertia. A torpedo moving at fifteen miles 
an hour would strike an obstacle with the same force as 
though it fell 7°5ft. Even though the torpedo weighed a 
ton, this would be quite inadequate to break a bar in the 
curtain, nor is it likely that the curtain could be pushed in 
sufficiently far to let the torpedo come in contact with 
the ship’s side. It will be said that such a device would 


seriously interfere with a ship’s speed. Granted, but 
when a ship was steaming, the curtain could be raised 
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out of the water, unless under exceptional circumstances. 
All sorts of objections can be raised to the proposal, 
which may concentrate themselves in the form of a state- 
ment that nothing of the kind was ever used on board a 
ship of w* before. Those who use torpedoes will be 
assuredly obliged to our Government if they see fit to 
attach importance to this weighty argument. 


OFFICIAL GAS TESTING. 


THE progress of amalgamation among the London gas 
companies appears to have put the law out of joint in 
one matter on which the gas consumer is particularly 
sensitive. The law which regulates the gas supply 
throughout the greater part of the metropolitan area 
provides that, if on any day the gas supplied by the 
company from any station is of less illummating power 
than it ought to be, according to the statute, the company 
shall be liable to a forfeiture of forty shillings for the 
first half candle of defective power. This, of course, 
would be a mere nominal infliction, just sufficient to draw 
attention tothe default, and it would require an elaborate 
calculation to make the penalty operate in reduction of 
dividend, as required by the Act. But it is further 
provided that for the first and every subsequent candle 
of defective power the company shall be liable 
to a forfeiture at the rate of twenty shillings for every 
half candle of defective power on every 100,000 eubic 
feet, or any fractional part of that quantity, delivered 
from the station on the day of default. For the purpose 
of giving effect to the lew, certain gas-testing places 
have been erected, intended to ascertain the quality of 
the gas as it passes out from the gasworks into the district. 
By the legislation which took place on this subject in 
1868 and 1869, it was set forth that these places should 
in each case be situated at a distance of a thousand yards 
from the works, or as nearly at that distance as might be 
practicable, providing the interval was not less, By the 
Act passed in 1876, it is left to the gas referees to prescribe 
and certify the situation and number of the testing 
places, so that the law with regard to the distance of a 
thousand yards is thus repealed. But the old places 
have not been disturbed, and with regard to any 
new ones there has been doubtless a regard for 
the prevailing notion that gas may sometimes lose a 
portion of its lighting power in travelling the first thou- 
sand yards. On the state of the gas as examined at these 
several testing stations, one for each gasworks, the com- 
pany is judged to be in default or otherwise. The state 
of things existing ten years ago made a law of this kind 
perfectly practicable. Each testing place or station was 
a check upon the gas flowing out from the adjacent 
works, and there was no apparent difficulty in ascertain- 
ing how much gas of a given lighting power passed out 
of any given gasworks during the day. But the situa- 
tion is now materially altered. There has been a re- 
settlement of the gas map of London, which has been 
altered out of recognition. A string of companies have 
been swallowed up in the Chartered, and the consequent 
disappearance of old boundary lines has seriously affected 
the position and functions of the testing places. The vigi- 
lant gas examiner at one of these statutory watch-towers 
may detect a deficiency in the lighting power of the gas 
which he is testing, and the Metropolitan Board may resolve 
to sue for penalties. But the amount of the penalty 
depends ‘on two elements—the quantity of candle- 
atte deficient, and the quantity of gas which is thus 

efective. The estimate of lighting power is settled 
without practical difficulty, but in respect to the quantity 





of gas, the only legal guide is that afforded by the books 
of the company, showing how much gas was sent out | 
from the works on the day in question, There was a | 
time when the result thus obtained was sufficient for 


the purpose, and it may be so still in some cases, but a | 
disturbing element has been introduced which renders | 


the issue doubtful. 

We will suppose that at the gasworks A there is a 
delivery of gas to the extent of half a million cubic feet 
on a day of default. As a matter of fact this would have 
a lighting power of 14 candles. At the gasworks 
B, some distance off, but belonging to the same company, 
there is a delivery on the same day to the same extent as 
at A, namely, half a million of cubic feet ; but in this 
case the lighting power is 16 candles. There is a testing 
place, which we will call No. 1, at a certain distance from 
A, and another which we will call No. 2, at a certain 
distance from B. The gas from B flows unmixed to 
testing place No. 2, and is there registered as 16-candle 

, complying therefore with the terms of the Act of 
Parlisment A few years back the gas made at A would 
flow unmixed to testing place No. 1, and wouldthere appear 
as 14-candle gas, or two candles under the lighting power 
required by the Act. By the present law this would involve 
a penalty of £4 for every 100,000 cubic feet, and therefore 
of £20 on the half. million. But such is the existing 
complication of the mains, that it is no longer certain 
that the gas will flow from A to No.1 without inter- 
mixture. It is quite possible that the main from B may 
be in communication with the main from A, at a point 
between A and No. 1. If so, there may be a commingling 
of the two gases in equal volumes, bringing up the light- 
ing power of the gas at No.1 to 15 candles. This will 
involve a penalty of £2 on every 100,000ft., or only £10 
instead of £20 on the delivery at A. But there is another 
aspect of the case, more serious than this, The main from 
B intersects the main from A at a point which we will call 
X. Between A and X a quantity of 14-candle gas goes off by 
branch mains, and lights a whole district. So far as official 
inspection goes, there is no such thing as 14-candle gas 
anywhere about, whereas in fact one-half the gas made 
at A mayescape No. 1 altogether and go off to the con- 
sumer in its original depravity as 14-candle gas. This 
oO has the effect of economising the 16-candle gas 
which flows from B, for it will no longer be necessary to 
draw off half a million cubic feet from the B main in order 
to make the combined gas appear with a lighting power 
of fifteen candles at testing place No. 1. A quarter of 





a million of cubic feet will now answer the purpose, 


and the quarter of a million thus saved may go through 
another main'conveying gas of low lighting power coming 
from another gasworks C. 

If we are told that the directors of gas companies and 
their chief officials are not rogues, we reply that such a 
statement is perfectly true, and it is not our intention to 
insinuate anything to the contrary. But why have a 
law at all, if the element of personal honesty and 
respectability is to settle the whole question?! Why not 
trust the company at once to supply 16-candle gas of a 
given degree of purity, without looking after the gas in 
any shape or way whatever! We must either give up 
the testing entirely, or make it efficient. It is often 
asserted in certain quarters that the gas testing is all a 
sham. To meet such assertions it is well to provide 
that there shall be no avoidable sources of delusion. If 
it be suspected, and still worse, if it be absolutely known, 
that a large portion of the gas made at any particular 
works can travel off into a district without being tested, 
then the object for which the law was introduced is 
not attained. If the gas from one gasworks can enter 
the mains of another before the gas in the latter reaches 
its proper testing station, then the operations at that 
testing station are vitiated, and are rendered illusory. It 
may be said that in some instances the complication 
would damage good gas and tell against the company. 
We will admit this, for we desire to be just on either 
side. But if there be any danger of such damage 
accruing, there isa very strong reason why the company, 
as well as the Metropolitan Board, should make an effort 
to introduce a better system. 

The Metropolitan Board of Works have taken this 
matter under consideration. Adopting the advice of 
their Superintending Gas Examiner, Mr. Keates, they 
have proposed that instead of attempting to levy a fine 
for deficient candle-power pari passu with the bulk of 
gas, there should be an absolute penalty per diem 
according to the degree of deficiency of lighting 
power, irrespective of bulk. Thus for each deficient 
candle there would be a penalty of £25 per diem, 
irrespective of the quantity of gas sent out. Probably 
no better plan can be devised, so tar as it goes, and 
if accomplished, it would effect a great improvement. 
But in addition to this, something seems requisite in 
respect to the situation of the testing-places, if it be 
possible by any means to circumvent these irrepressible 
gas-mains. In the absence of any other change beyond 
that now contemplated, it will be seen that in the case we 
have taken by way of illustration the penalty would be 
based ona deficiency of one candle hearth at No.1 
testing-place, although the real deficiency from A would be 
two candles, so that the penalty ought to be £50, whereas it 
would be only £25. The proposal for an absolute penalty 
is nevertheless founded on a right principle, and agrees 
with those provisions of the law which deal with the 
impurities of gas. The Metropolitan Board have endea- 
voured to obtain an immediate alteration of the law on 
the plan thus proposed, and have asked the Board of 
Trade to introduce a bill for the purpose. To do this in 
the present session involves a suspension of the standing 
orders; and this again necessitates a general consent. 
But the gas companies, namely, the Chartered, the South 
Metropolitan, and the Commercial, required that the 
penalty should be set forth as “not exceeding” £25 per 
candle, thereby giving the magistrate a discretionary 
ower to reduce the penalty. To this the Metropolitan 

ard would not consent, and consequently the law 
remains for the present in the cininanty unsatisfactory 
state which we have described. No doubt notice will be 
given in due time for introducing a remedial measure in 
the next session of Parliament, and in the interval we 
can only regret that the virtues of metropolitan gas- 
testing are so much prejudiced by the mysterious ramifi- 
cations of the sialetgeliton gas mains. 

MEETING FOREIGN COMPETITION, 

THERE is no falling off in the enterprise of foreign producers 
of metals and metal wares by which it is sought to gain for 
these products, markets hitherto supplied almost wholly by 
British manufacturers. Nor is the movement invariably 
without success, Nevertheless the late successive reductions 
in the quotations of English houses have done much to prevent 
that success from becoming more conspicuous, and there are 
indications that by the employment of improved machinery, 
foreign enterprise will be yet more effectually met. Our 
competitors must, moreover, be much more careful of the 
get up of some of their products, if they are not to wreck 
themselves. An examination of certain tools obtained by a 
Midland hardware mechant from an American firm to the 
order of certain Australian customers, has convinced us that 
they would have been sent out by no tool-making firm in this 
country having other than the very lowest trade standing ; 
they would most certainly not have been issued by our 
leading tool makers. It could hardly have been with goods of 
this quality that the Americans succeeded in getting the 

sition in the ev ean markets which led to the preference 
indicated in the order. We must assume that the quality of 
the United States products is more unequal than the quality 
of those made here. In the matter of price, there is not now 
much scope for the American metal goods upon which the 
minimum of labour is expended. Plain builders’ castings, 
which lately were being imported into England under our 
prices, can now be undersold by Midland ironfounders. Cast 
iron brackets and branches made to imitate bronze have just 
been introduced by the Americans, and they are received with 
favour. English firms can produce copies and offer them upon 
American terms; but in their delicate intricacies the castings 
made here do not come out so sharp in outline. But we 
speak of the first efforts of British founders in relation 
to the specific product under review. American locks 
are being pushed; but an English lock-making firm will 
soon have completed arrangements whereby machinery 
of the American type will produce locks much more 
acceptable in the English market, yet at no advance 
on United States lists. Our lockmakers will have, how- 
ever, to keep a eye upon Germany, whence locks 
are being sent into London at nearly 25 per cent. under some 
of the aan rices. Their cheapness, and not 





and 


unfreguently their excellence, is forcing the wire nails of 


ium into the English . How long this 





is to continue is doubtful, for we have information that what 
is being done in respect of the American competition in locks, 
is being done likewise in respect of the French and Belgian 
competition in wire nails, Still Sheftield was never so much 
in earnest as now to meet all opponents, whether as producers 
of steel or of steel goods. 


THE SHEFFIELD SURVEYORSHIP. 

THe appointment of a borough surveyor for Sheffield is still 
exciting considerable interest in professional circles. Mr, 
Coghlan’s dismissal has been sought to be justified on various 
grounds ; but the broad facts remain that Mr, Coghlan was 
condemned without being heard, and that the only charges 
brought against him were in respect of work which he did by 
command of his committee and in opposition to his own better 
judgment. It is more interesting now to turn to what the 
Corporation are doing in the way of finding a successor to 
Mr. Coghlan, After adopting the curious, and certainly not 
dignified course of advertising for a borough engineer who 
was ‘‘to state salary required,” the Corporation delegated 
to their highway committee the business of receiving and 
deciding upon the applicants, who numbered seventy-five, 
That number was reduced to twelve, and afterwards to eight, 
and then to four, and these four will be recommended to the 
council, who will select the candidate who has managed to 
make the most favourable impression. The twelve gentlemen 
who remained after the seventy-five had been “weeded” were 
from nearly all parts of the kingdom, including Halifax, 
Crewe, Montgomery, Ramsgate, Blackburn, Rotherham, New- 
castle-on-T'yne, Darlington, Middlesbrough, Sheffield, and 
London, ‘The salaries asked ranged from £400 to £1000, the 
Sheffield applicant naming the larger sum, and finding himself 
the only one also who had the courage to do so. There were 
several droll applications among the 75. One gentleman 
wrote that after careful consideration of the requirements 
of so large and important a borough as Sheffield, he 
was afraid ‘‘he could not see his way to undertake the 
onerous duties and vast responsibilities for a salary of less 
than £3 a week.” That gentleman is not of the twelve. 
Another desired to know if £6 a week would be considered 
unreasonable, Imagine thoroughly-trained professional men 
being asked to come into competition with the self-deprecating 
candidate of £3 a week! Of the dozen who remained before 
the list was further reduced, one asked £400, four £500, 
four £600, one £700, one £750, and one £1000. ‘The latter 
gentleman has been asked to ‘‘ amend his offer,” which means 
that he is asking too much, and that his prospects of appoint- 
ment would be brighter if he takes a hundred or two off. But 
if the local applicant is permitted to ‘‘amend his offer,” why 
not those who are not local? The £750 man might knock off 
the odd £50; the £700 man, instead of £700, might take his 
pen, like the people in the parable, and write down quickly 
£650, and so on. The Corporation are now pretty generally 
agreed that they made a mistake in asking candidates to state 
their salaries; and if the work was to be done over again, they 
would name a salary and simply request candidates to apply. 
There is an idea that they have not been offered the services 
of gentlemen who would have been very likely to give satis- 
faction, and all through a glaring disregard of professional 
etiquette and gentlemanly delicacy. 


REVIEWS. 


A System of Volumetric Analysis, By Dr, 
Translated by M. M. Pattison Muir, F.R.S.E. 
and Co, 1877. 

Le Chalumeau Analyses Qualitatives et Quantitatives, Tradue- 
tion libre du Traité de B. Kerl. Suivie d’un Appendice 
spécial pour les Applications Minéralogiques, par E. 
Jannettay D. Se. Rothschild, Paris. 1877. 

Ir will be seen that both these works are of German 

origin, the former having been thought worthy of an English, 

the latter of a French, dress. It is siesteler that there 
should not exist any elementary handbook fit for students’ 
use in English upon blow-pipe work, and that previous 
to this translation of Mr. Muir we had but one fairly 
reliable work on volumetric analysis—viz., that of Mr. 

Sutton. Analysis, as is well known, divides itself into 

two great branches, the one dealing solely with, What is 

there! the other with, How much? or technically into 
qualitative and quantitative. “In qualitative analysis 
attention may be paid to the behaviour of different sub- 
stances towards reagents in aqueous solutions, or to the 
behaviour of substances when exposed to the action of 
reagents in the solid state at high temperature ; in other 
words, qualitative analysis divides itself into analysis in 
the wet way and analysis in the dry way or pyro-chemical 
analysis.” v, Fleischer introduction. The author goes on 
to state that analysis in the wet way has been carried to 
reat perfection, whilst not till the publication of 

Sunsen’s “ Memoirs ” was much done by the dry method. 

Quantitative analysis, which answers the question, How 
much? may also be carried on in two ways, the one 
partly chemical and partly physical, the other chemical ; 
thus the substances may * obtained and weighed, or 
made to combine chemically with known quantities of 
other substances. In either case we obtain the answer 
required. Till recently the physical method was almost 
wholly employed, but volumetric methods have gradually 
gained more and more attention, till they seem destined 
to take an equal if not a superior rank, 

It is unnecessary to discuss seriatim the methods given 
by Dr. Fleischer ; they are such as must commend them- 
selves to every chemist. The book is divided into three 
parts, the first dealing with the volumetric method, the 
second with preliminary operations, and the third with 
the quantitative analysis of substances which are of 
technical importance. The translator has in several 
instances added valuable methods, tables, and notes, but 
we wish, notwithstanding Dr. Fleischer’s idiosyneracy, he 
had restricted his equations to either the old or the new 
notation. We would advise chemists to meet in confer- 
ence, and decide a number of questions of this kind once 
for all. It is an unnecessary waste of labour for the 
student to have to learn that. one man. symbolises zincic 
sulphate, for example by ZnSO, ; another by ZnOSO, ; 
another by S8O, ZnO,” and so on. Of course these all 
come to the same thing, but the beginner has to learn 
why it should be thus written; and as “life is short,” 
we see no reason why useless labour should not be 
avoided. In the book before us the old nomenclature is 


“mil Fleischer 
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altogether out of place. With this exception, Mr. Muir 
has performed his work in an excellent manner. 

e have left ourselves but little space to speak of the 
second work named above. The information it contains 
js not new, but it is given in a very clear and concise 
manner, and will be found extremely valuable to the 
student. The translator has greatly added to the useful- 
ness of the work by his arrangement of the contents, and 
by the addition of an appendix; and while we should 
like to see the whole in an English dress, we think the 
table given at the end summarising the methods of 
analysis by the blow pipe is deserving of being published 
in the form of a sheet and in large t for class pur- 
poses. This work is divided into three parts. e 
first is the most important, as it is the most complete, 
and deals with instruments, methods, and qualitative 
analysis. The second part treats of quantitative analysis, 
while the third consists of an appendix and table spe- 
cially added by Dr. Jannettay. 








THE IRON AND STEEL INSTITUTE. 

BeFore the discussion which followed Mr. Bell’s paper on 
the ‘‘Separation of Phosphorus from Pig Iron”—which was 
published in our last impression—the author made some 
additional remarks, in the course of which he said that the 
most complete admixture of the fluid iron and fluid oxide or 
cinder that could be obtained with the lowest possible tem- 

sratures was the most important point for attainment. 
Deeatianse he had melted the iron in a cupola, but generally 
it came direct from the blast furnace. Messrs, Godfrey and 
Howson’s revolving furnace had been used, but the largest 
they had made was not large enough to effect the purification 
conveniently and in large quantities, in consequence of which 
he had ha peters. another form of apparatus. This 
consisted of a trough of boiler plate closed at the ends and 
covered at the top by means of a brick arch, The bottom 
and sides were lined with purple ore. Attached to the bottom 
on the outside is a strong gudgeon, upon which it rested and 
upon which it could be made to vibrate like the beam of a 
steam engine, One end was provided with a tapping hole, 
and the brick arch was pierced with three apertures to permit 
the escape of the gases which were given off during the opera- 
tion. Roughly, its dimensions outside were 12ft. in length, 
3ft. in width, and about the same in height. The interior was 
heated red hot, and the oxide was introduced either melted 
or sufficiently heated to melt when the iron was run in. 
Motion was then given by means of a steam engine, so as to 
cause the cinder and iron to flow from one end of the vessel to 
the other. In about ten minutes they had done this from 
sixty to eighty times, travelling thus in contact over a dis- 
tance of from 720ft. to 960ft. They were then tapped into 
moulds, when the iron and cinder separated precisely in the 
manner they did when run out of a refinery. 

In the discussion, Professor Williamson referred to the high 
value of the paper, and said that the part to be played by the 
oxide of iron was to supply oxygen to the phosphorus, and to 
combine with and car! off the phosphoric acid while it was 
itself partly conve’ into metallic iron, He thought that 
according to earlier papers of Mr. Bell’s, a smaller quantity of 
oxide than 10 cwt. per ton of pig would be sufficient to remove 
its phosphorus, and suggested the diminution of this quantity 
by replacing that part of it which had not to give up oxygen, 
but which had merely to act as a base—either by lime or some 
other base of comparatively little value, Any base strong 
enough at the temperature at which the operation is performec 
would serve to hold the phosphoric acid when formed, and if, 
instead of having chiefly one base present in their cinder or 
slag, several were used—perhaps with one or the other bases 
in addition to oxide of iron—the fluidity of the mass would 
be increased. Salts of silica containing a good many bases 
are, as a rule, more fusible, and require a lower temperature 
in order to be made liquid than silicates of one base or few 
bases. This suggestion by Professor Williamson is undoubtedly 
one of much importance, but it is one which has been occupy- 
ing the minds of metallurgists for some time. Several years 
since Mr. Snelus put it into practice in one form, and suc- 
ceeded in reducing phosphorus in Cleveland pig iron down to 
under 0°] per cent. by using limestone as the lining of his 
furnace, and Dr. Siemens attempted to use the same material 
in his revolving furnace, but there was a difficulty in using it, 
which resulted from the impossibility with the means at hand 
of obtaining a sufficiently high temperature, and frem the 
lime disintegrating and falling into the ball of iron. Mr. 
Snelus referred to the patent No. 908, 1872, which he had 
taken out for using lime or magnesia, or mixtures of these, for 
lining cupolas and the beds of reverberatory and other furnaces. 
According to his specification, in which different modes of 
applying these materials are described, ‘ well-burnt lime or 
magnesia, or a mixture of these substances, with or without 
oxide of iron or coke dust, is rapidly crushed and kept hot 
enough to prevent it absorbing moisture. It is then rammed 
in between the core and the iron casing of the vessel to be 
lined, which may be a cupola, revolving furnace, Bessemer 
converter, or iron box to form the bed of a reverberatory 
furnace. If bricks are used in the reverberatory furnace, and in 
other cases where bricks are used, the above lining should be 
separated from the brickwork by a mixture of lime and coke 
dust, gradually increasing the coke dust and decreasing the 
lime as the separating material approaches the brickwork.” 
There are many practical difficulties to be overcome before 
these materials can be successfully used, but Mr. Snelus 
believes he shall beforelong beable toemploy them. It was 
by Mr. Riley that a definite opinion should be sought as to the 
maximum quantity of phosphorus which could be allowed to 
remain in steel for the production of good steel rails. He 
said that several years since he had several rails on the Great 
Northern | Railway tested which contained as much as 0°74 
per cent. of phosphorus, and he believed that these rails were 
still in position, and if so they had been down six years, which 
supported his belief that steel with 0°300 per cent. A phoophbaus 
could be used for rails, The quantity of phosphorus found by 
the molybdate method of analysis is usually as much as from 
20 to 26 per cent. less than that found by the magnesia 
method, especially when dealing with small quantities, and 
Mr. Riley considers the determinations by the latter method 
the more correct. Considering the amount of phosphorus 
found in some cinder, the suggestion made by Mir. . Fox 
that it should be treated as a residuum of some value, and so 

ar a portion of the cost of its own elimination, is one that 
will probably bear consideration. 

Referring to the experiments detailed by Mr. Bell, which 
showed that he had reduced the phosphorus to below 0°10 per 
cent., with a slag showing 0°60 per cent. of phosphoric acid, 
Dr. Siemens compared these results with the figures obtained 
in treating the same subject in a different way during his 





experiments with a revolving furnace at Towcaster, from which 
the slag was found to contain from 0°60 to 0°80 per cent. of 
phosphoric acid, while the ge st was almost wholly 
eliminated from the iron. The question of the relative merits 
of the two modes—his own jod Mr. Bell’s-—is, he considers, 
one of expense, on which point more information is required. 
Mr. Bell gave certain data, commencing with Cleveland pig 
metal, which he subjected to a refining process, and in the 
operation he used 10 ewt. of oxide of iron. Dr. Siemens thinks 
that Mr. Bell has to modify the process, as the employment 
of 10 ewt. of rich oxide of iron forms an item of expense 
out of proportion to what is now practically admissible. 
Ten cwt. cannot be valued at much less than 10s., and addin 
to that the cost of the operation itself, there is but a ma | 
margin in favour of using the cheaper Cleveland metal as com- 
pared with the dearer Cumberland metal. 

Referring further to the effects of phosphorus on the 
mechanical qualities of steel, Dr. Siemens said that there was 
no difticulty in converting old iron rails into steel rails of such 
quality as might satisfy all the mechanical tests which engi- 
neers insisted upon. The limit which he would assign to 
phosphorus in such material was 0°25 per cent.; beyond this 
there is a great danger of making the steel brittle and of 
making it fail under the test of a falling weight. On a hot 
day such a rail might resist the test, but on a cold day it 
would not. Another essential condition is that the steel rail 
containing 0°25 per cent. of phosphorus should contain 
sptbeiaaly Toes than 0°20 per cent. of carbon, and considerably 
less to withstand the falling weight test, and therefore it 
must contain a considerable percentage, exceeding 0°70 per 
cent. of manganese. Such metal would stand almost any 
ordinary mechanical test; and referring to some remarks by 
Mr. Price as to steel made at Woolwich, he said that he could 
quite believe that he had —— a metal containing 0°20 
per cent. of phosphorus, and 0°20 per cent. of carbon that would 
stand the Admiralty test in the form of a bar or a plate, but 
he could not agree with Mr. Price further that such metal 
should ever be used for forgings. Manganese Dr. Siemens 
considers a very dangerous element in steel. Good mild steel, 
such as could be safely recommended to the boilermaker, 
should contain only some traces of manganese; 0°10 per cent. 
of manganese, he considered, such steel could carry without 
the risk of failure, when that material had to undergo certain 
operations in order to put it into its definite shape. During 
the discussion reference had been made to the lability of mild 
steel to corrode, and some results which had lately come to 
light seemed to throw great doubt upon the desirability of 
using mild steel, especially in the navy; the tendency to 
corrode was attributed to the excess of manganese, and Dr. 
Siemens said that experiments which he had made certainly 
confirmed the view, that, as the manganese in mild steel 
is increased, so is its liability to corrosion. 

Mr. Bell, in replying to the discussion, said he had 
substituted oxide of iron by lime to a certain extent, but. his 
experiments are not sufficiently advanced to enable him to 
communicate results. Referring to the experiments and the 
patent of Mr. Snelus, Mr. Bell reminded his hearers that many 
years ago—at least twenty-three years—the entire fettling of 
the puddling furnaces at the Walker Ironworks was performed 
exclusively with limestone. Its application to Bessemer con- 
verters, he said, was new to him, but it is very well known 
that the use of limestone for fettling was at one time very 
general. Referring to the cost of the oxide, he said that half 
the material he had used was made of cinder worth about 
3s, 6d. per ton, and he still believed that good rails might yet 
be pen with a pe naa of phosphorus if the 
quantity of carbon were reduced, 

In the discussion which followed the reading of Mr. Ireland’s 
paper, which we published last week, little was elicited of 
note, and the same may be said of Mr. Michael Scott’s paper 
on ‘‘ Steel Casting A) tus,” which we shall publish in our 
next impression. On riday Mr. Charles Wood read the paper 
which will be found on: another of this impression. 
In the discussion which followed it, it was evident that those 
who had any experience in railway matters failed to see any 
novelty in the sleeper described, but our readers will have 
time to consider that, as well as the same point in connection 
with the clip or mode of fastening the rail. Some speakers 
seemed to think that there is insufficient bearing surface on the 
sleeper for the rail, and that rapid wear will consequently take 
placeat those points ; this objection, however, doesnot seem to be 
sustainable, except with the double-headed rail. Itis generally 
admitted that the destruction of iron sleepers by corrosion 
is very slow, indeed hardly appreciable, but it was stated that 
corrosion takes place much more rapidly in tunnels than else- 
where. The suspended fish joint came in for severe criticism 
by one or two speakers, who think that rails should be sup- 
ported at the ends. Some discussion took place on the com- 
parative wear of rails under high and low-speed trains of the 
same weight. One speaker whose name was, as was many 
times the case during the meeting, very indistinctly given, 
maintained that the — speeds were more productive of 
wear, while Mr. Martin held that low-speed trains destroyed 
the rails equally fast. Mr. Price Williams referred to the 
unequal wear of the up and down lines on a gradient of 1 in 
200, with which he is familiar, and upon which the wear is 
very much greater on the down hill line. This is contrary to 
what he would expect, but one speaker tried to account 
for it by the application of the brakes going down hill, 
and by the increased oscillation and pitching of the engine and 
carriages. With reference to therelative amounts of wear under 
high and low speeds, it may certainly be assumed that Mr. 
Martin is in the right; for wear under a rolling load is a pro- 
cess in which the element of time is a most important factor. 
Baron von Weber has shown that on many of the continental 
lines, if not on others, the permanent way would be wholly 
ineapable of pupposting its load were it not that the speed 
with which the load is put on and taken off is so great that 
sufficient time is not given for any movement to take place in 
the road. In the same way, time is necessary to effect a 
given amount of deformation of a rail under any pressure, so 
that, taken of itself, the higher speed should certainly be 
attended with least wear of rails. Reference was made to 
the Barlow rails in the most favourable terms, one speaker 
calling attention to the fact that many of these rails are still, 
though over twenty-eight years old, used on branch and 
siding lines on the Great Western Railway. With the 
improved appliances now available it would seem that rollin 
these rails without their old defects, and at a low price, shoul 
be a useful subject for the consideration of the ironmaster. 

Mr. Holland's ron ‘ Steel and Steel Rails, as 
made at the Works of Messrs. Brown, Bayley, and Dixon, 
Sheffield,” elicited very high praise of the methods of manu- 
facture adopted and of the management of the works, from 
those who had personally visited the works. Mr. Williams 
spoke highly in favour of the practice of rolling the ingot as 
cast, in place of the wasteful practice of allowing the ingot to 
become cold and then re-heating it. Not only is there no 


advantage gained by this second ow, but a good deal of 
the disfavour in which steel rails. were held was due to the 
effects of the over-heating of ingots in the re-heating, when 
the outside often became burned before the inside was suffi- 
ciently heated. This wasteful practice was discarded at 
Messrs. Brown, Bayley, and Dixon’s works, as it-might be in 
all similar steel works, and much of the re-heating of faggotted 
slabs in ironworks, which are always allowed to grow cold, 
is equally unnecessary. The price at which steel rails must 
now be made not only enforces economy in works, as 
excellently arranged as those of Messrs. Browm, Bayley, 
and Co., but it demands that old customs without reason 
should be abolished, and that old and useless plant should be 
replaced by that which will secure low cost of production. 
At most rail mills the plant is the same as it was forty years 
since, and the arrangements are such as wholly to preclude 

rofits at existing prices, but proprietors must accept the 
inevitable and turn out that old plant which has become effete 
before the revolution of the steel age. With reference to 
rolling ingots as cast, Mr. Bessemer reminde? the meeting 
that the ingots, as thus ready heated, wereinth best possible 
condition for working up, namely, hottest at the centre. 
Mr. Williams said further economy might be obtained by 
greater uniformity in the weight of the ingots, and for this 
object a machine should be made upon which the ingot 
should be weighed as cast, uniformity thus being secured. 
Mr. Snelus attributed some of the economic efficiency 
ot the cupolas, with which about one ton of pig is melted 
with about 14 ewt. of coke, to the use of a blowing 
engine in place of a blower. During the discussion, the effect of 
the proportion of manganese in the steel was again referred to 
as clleative in determining the rapidity of corrosion, and Mr. 
Crampton gave the results of some experiments which tended 
to show that the higher the quality of the metal the greater 
the corrosion, the lower qualities of iron being more resisting 
than the higher qualities, and the same holding good with 
reference to steel. Mr. Bessemer gave as the results of some 
experiments with pieces of iron and steel, attached to a bar of 
wood and Sores into a mixture of water and 6 per cent. of 
sulphurie acid for about forty hours, that the poorest iron 
corroded two and a-quarter times as fast as steel. 

Dr. Percy submitted some interesting specimens of cemented 
steel presenting numerous blister-like excrescences, which he 
explained were caused by the presence of iron slag, such iron 
never having been subjected to a proper state of actual fusion. 
He said it could, therefore, be inferred that if a bar of iron 
were first melted and then afterwards subjected ts the opera- 
tion of cementation, no blistering would occur. He explained 
the formation of the beautiful red oxide on Japanese copper, 
and showed that it was due to the method of casting the 
copper, highly heated, into moulds consisting simply of canvas 
han ing trough-like festoons in water. 

Mr. Halcomb read a paper describing the rail joint of Mr. 
A. J. Acaster, of Sheffield, of which the accompanying sketch 
shows the section and elevation, as applied on the Midland 
Railway, and as about to be applied elsewhere. The fastening 











ACASTER’S RAIL JOINTS. - 
is very strong and simple, and we may expect to hear more 
of the results of the trials at an early future date. 
At the meeting, on Friday, Kennedy’s spiral 
exhibited and described, by reference to the tables given 
below of trials made with it at the locomotive works, Crewe, 
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by Mr. F. W. Webb. From these it will be seen 
that the tensile strength of the steel boiler plates of 
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KENNEDY'S SPIRAL PUNCH. 


the form shown in the annexed sketch, but with only 
one hole in the centre, was 38,579 lb. when punched 
by the ordinary punch, and 63,9291b. when punched by the 
new spiral punch of the form shown above. Another set of 
experiments were made with eight plates punched with two 
hadi as shown in the sketch, one with the ordinary and the 
other with the new punch, but the plates broke in every case 
at the hole punched in the ordinary way, showing how much 
less the material is injuriously affected by the shearing or 
cutting action of the new punch, which moreover requires 
less power to make a hole of a given size. 

London and North-Western Railway.—Ezxperiments with “ Old” 
and “* Spiral” Punches. 

















s | 

8¢ Br - yee Elongation on | Area 

23 Piste. | im. of length | plate | = pomarks. 
SS | totak jibe peri Sores under 

= | pounds. sq. inch.| , “| 

*885 | 45,350 | 63,752 | *11 5°5 | *T114 

— | 45,000 | 60,318 | °23 | 11°5 | “7461 | 

*895 | 42,400 | 57,495 | *14 7:0 | °7375 

“89 37,050 51,287 | 03 lo | “fo Poems with “old 
— 42,800 | 60,692 | -06 3°0 | °705¢ . 

90 | 45,150 | 61,047 | *07 35 | “7396 | 

*895 | 89,000 | 55,465 | -09 4°5 | -7082 | 
Mean... | 42,303 | 58,579 | *10¢ | 5°2 | -7286 | 

“885 | 45,850 | 63,285 | -27 | 18°5 7245 | 

"88 | 48,000 | 67,672 | +25 | 12-5 | “7098 

— | 46,200 | 63,584 | 23 11°5 | -7266 | f 
ag | 44,250 61,254 12 60 | °7294 Pe 
— | 45,6 4 26 13:0 | °7 . 

“305 | 47, 66,084] °27 | 18°5 | 7203 | 

"885 | 45,600 | 61,476 | *59 4°5 | “7418. | 
Mean :.| 46,143 | 63,929 | 21 10°6 | “7220 | 














These punches are being introduced by Messrs. Thomson, 
Sterne, and Co., of Victoria-chambers, Westminster. 
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BESSEMER PLANT aT MESSRS. BROWN, BAYLEY, AND DIXON’S WORKS, SHEFFIELD. 








ON THE MANUFACTURE OF BESSEMER STEEL | 


AND STEEL RAILS AT THE WORKS OF 
MESSRS. BROWN, BAYLEY, AND DIXON 
(LIMITED), SHEFFIELD.* 

By Mr. C. B. Hoiianp. 

Tr is natural to su that any person giving a description of 
the manufacture of enue icine that the process 
which he employs is the best. This, however, it is not my 
intention to claim, nor is it, so far as I can see, the wish of the 
Society which I have now the honour of addressing. The object 
of our meeting, as I understand it, is the diffusion of that know- 
1 which is so desirable and so necessary for the benefit of all, 

it is on this account that I venture to lay before youa 


description of the manufacture of Bessemer steel and of Bessemer | 
steel rails, as conducted at the works which I represent. There | 
are many things which we claim, and which we derive benefit | 


from ; there are others which, from our position, we feel we are 
unable to remedy. At the same time, I have pleasure in placing 
the particulars of our processes before you, and shall be very 
pleased if the di ion on the subject which follows gives rise to 
anything of a general benefit. 

On the Manufacture of Bessemer Steel.—The Bessemer plant at the 
above worksisshownin Figs. 1to5. It consists of two pits, each pit 
and its appliances including four cupolas for melting pig iron,and two 
forspiegeleisen; a pair of 8-ton converters with hot Piast stoves; an 
ingot pit with centre ladle-lift ; a pair of 5-ton hydrauliccranes, and 
a pair of 1-ton hydrauliccranes. The cupolas for melting pig iron 
are of a diameter of 7ft. inside the casing, and of a total height 
of 37ft. There are two rows of tuyeres, one about a foot above 
the others ; three tuyeres of an inside diameter of 5}in. in each 
row ; the bottom row is placed 5ft. above the tapping hole (and 
the bottom of the charging hole is 15ft. above this bottom row of 
tuyeres, or 20ft. above the tapping hole). The lining of the 
tapping hole to about 4ft. above the top row of tuyeres is of the 
most silicious ganister stone that we can procure, the dried 
sample containing about 93 or 94 per cent. of silica, and 3 or 4 per 
cent. alumina. From this point (4ft. above top tuyeres) upwards 
the lining is of fire-brick. e inside diameters of the linings are 
as follows:—At the bottom (tapping hole level) 5ft., tapering 
inwards to 4ft. at bottom tuyeres: this diameter is preserved for 
about 5ft., or to the top of stone work, from which point it tapers 
outwards to 4ft. 6in. at the charging hole, which dimension is 
maintained to top of cupola. The cupolas for melting spiegeleisen 
are of similar construction, but proportionately smaller. The 
converters, placed in the usual E lish ition with respect to 
the pit (i.¢., they turn down whee each other), have a diameter 
of 8ft. 4in. at the trunnions inside the casing, or 6ft. 10in. inside 
the lining, the thickness of which is 9in.: they are tipped by 
vertical hydraulic cylinders placed in the masonry ilem, the 
trunnions of such a length as will allow the vessel to rotate nearly 
seven-eighths of a revolution : by this means, at the end of each 
blow, all the slag is effectually turned out, and the converter may 
be placed in almost any position for repairs. The pinions on the 
trunnion ends and the racks which gear into the pinions are of 
steel, the teeth being slotted out of the forged bar. The tuyere 
bl are removable from the vessel bottoms, and consist of a 
bottom plate, 3in. thick, containing 15 holes through which 
the tuyeres (each 22in. long, pierced with 133 holes) are 
placed; the space between is rammed up with ganister in 
the usual way ; they are dried very gradually in stoves for about 
eighty hours, and when required to be used are lowered into the 
vessel bottom as hot as possible by means of an overhead crane, 
the vessel being placed in a vertical position bottom upwards. 
After being secured by means of set screws, the vessel is turned 
round, and the annular space of from 2in. to 3in. round the block 
is filled up with “slurry,” a liquid mixture of ister and 





water. The operation of Gonaae Wet takes about half an | 


hour, and they require about five hours to dry ; but as they in- 
variably run six or seven, and often as many as eight or nine 
“*blows,” and as our rate of working has never exceeded fourteen 
“blows” in the twelve hours, the vessel with the new block is 
dry and ready for use by the time the other vessel requires a new 
one. The hot-blast stoves in connection with the converters are 


situated on the outside of the blowing stacks or chimneys, which | 


usually carry the flame away from the converter mouth to the 
atmosphere. The arrangement is clearly delineated on the draw- 
ings. The flame or hot gases discharged from the converter 
mouth rise and become diffused in the blowing-stack (covered 
over to prevent their escape upwards), and enter the first of the 
two chambers of the stove through a doorway in the side of the 
stack, the passage of the hot gases being regulated by two 
dampers, one placed on the top of the second chamber at the end 
nearest the stack, and the other on the top of the blowing-stack 
itself. The pipes are sixteen in number (eight in each chamber), 


and 16ft. long, of the ordinary U pattern, and give a heating | 
surface of 1712 square feet. Stoves of a similar description are | 


attached to each of the four converters, and the valves, pipes, 
and mains are arranged in such a way that the cold-blast can be 
passed through either one or other of the stoves on its way from 
the blast-engine to the cupolas. The ingot pit is semicircular, 


* Tron and Steel Institute. 
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| of 17ft. Gin. radius, and 4ft. deep. The ladle-lift, which is moved | bottom on which the moulds are placed consists of a slab or plate 
round by hand-power, has a lift of 6ft. The ladles (four in | of cast iron, 13ft. long and 3ft. wide, formed to suit the curve of 
| number) are lined with ganister of the same composition as that | the pit, with a recess 6in. uare, and 3in. deep in the middle for 
used for the vessels. The ingots for rails are 11}in. square, and | a centre brick, over which the guit is secured, and from which on 
for the most part are cast upwards in groups of sixteen. The | each side run lengthways to within 6in. of each end of the bottom 
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main channels, containing fire-brick runners, communicating with 
sixteen branches, the hole in the end of each branch looking 
upwards, over which hole the moulds are placed, forming a 
double row of four on each side of the centre-piece and guit. 
here are two such groups in each pit, one under each crane, and 
the ingots are cast in them alternately. The two 5-ton ingot 
cranes, having a lift of 8ft. and gibs 20ft. long, are placed on each 
side of the pit in such a position that half of its edge is swept by 
each of them, ‘I'he two 1-ton loading cranes are placed on the 
wall, one in front of each of the 5-ton cranes, arranged in such a 
way that they can pick up ingots, &c., deposited by the two 
former; they have a lift of 6ft. and the gibs are 12ft. long. The 
ram-tops are mats by overhead bearings attached to the 
wall, to which they themselves are secured ; by this means the 
bottom gland used inthe 5-ton cranes (where there is no overhead 
bearing) is dispensed with. I should strongly recommend those 
people who are inclined to convert their ironworks into steelworks 
to adopt the American plan of three cranes instead of two for 
the pits, so as to enable them to clear the ap sooner than we 
can. ‘The blast for all the cupolas is supplied by a et ae uy a 
horizontal blowing engine with a steam cylinder of 36in. dia- 
meter, an air cylinder of 80in. diameter, and a stroke of 7ft. 
The blowing engines are vertical, and were constructed by 
Messrs. John Galloway and Sons, Manchester ; they have a pair 
of steam cylinders of 40in. diameter, a pair of blast cylinders 
54in. diameter, and a stroke of 5ft. The hydraulic pressure for 
the Bessemer machinery is produced by a large horizontal pump- 
ing engine, made by Messrs. Walker, Eaton, and Co., having a 
steam cylinder of 46in. diameter, and a stroke of 8ft. e 
pumps are placed one at each end of the - steam cylinder, 
and the diameter of the piston rod, the ends of which form the 
plungers for the pumps, is 9in. The steam valve for the large 
cylinder is moved by a smaller steam cylinder, the valve of which 
is actuated by a “‘tappet” or double-ended lever, deriving its 
motion from a roller fixed in a crosshead on the end of a small 
rod attached to the piston of the large cylinder. A smaller 
pumping engine, of the same type, with 5in. rams and 4ft. stroke, 
and a pair of donkey pumps by Messrs. Galloway, of Manchester, 
act as auxiliaries, and two accumulators, one with a ram 24in. 
diameter and a lift of 14ft., the other with a ram 18in. diameter 
and a lift of 10ft., weighted to give a pressure of 450lb. per 
square inch, comprise the hydraulic power of the plant. The 
inode of working is as follows :—One cupola for melting pig iron 
is used at a time ; this is filled up with cokes to the level of the 
tuyeres, and the charging is then conducted in the following pro- 
»ortions :—First fifteen pigs, then three baskets of coke—from 
} } to 3 cwt.—then another fifteen pigs, and another three baskets 
of coke, and so on until the cupola has received three entire 
heats, or 24 tons, after which the charges are increased to twenty- 
five pigs and three baskets of coke alternately, and this propor- 
tion is maintained until the cupola is blown out, a sufficient 
quantity of limestone being added with each charge to give a 
uid slag. The blast is heated to a temperature of from 
400 to 500 deg. Fah. with the waste heat from the converters 
in the stoves already described. To gauge the size of the 
heats, slag holes are used, placed at such a height from the 
bottom of the cupola that the well jist holds the requisite charge. 
From this hole the slag is drawn off, and as soon as the metal 
appears, the “‘ heat ” is tapped out into the converter, and after 
being blown, and the spiegeleisen added in the usual way, it is 
soured into the ladle, and cast into ingots in the group. The 
5-ton cranes are used for clearing the pit of all rubbish, for 
adjusting the ingot moulds on the bottoms, for removing the same 
after casting, and for lifting the ingots out of the pit, two at a 
time, and placing them within reach of the 1-ton cranes, by 
which they are loaded singly while still red hot, on hand bogies 
for charging direct into the rail mill furnaces. Since we have 
used hot Plast exclusively—i.e., from the commencement of 
the present year—in melting our pig iron, the average quantity 
of coke consumed per ton of pig iron charged has n under 
lewt. 1lqr. 15lb. During the week ending the 23rd of 
February, in one pit 10794 tons of pig iron were melted 
with 70 tons of coke, 1 cwt. 1 qr. 5k Ib. per ton of pig iron 
charged; and during the week ending the 16th of March, in 
' two pits, 2187 tons of pig iron were melted with 144 tons 
of coke, or 1 cwt. 1 qr. 74 Yb. per ton of Dig cha ed. These 
figures include all coke used in petting up cupolas. Jith respect 
to the time required to bring the charge down, a heat of 8 tons 
has been melted frequently in half an hour ; but as this is very 
much quicker than is necessary for our requirements in the pit, 
we preler to work the cupolas slower. In our usual practice the 
time occupied in melting, from the es up of the tapping 
hole until the metal appears at the slag hole, is about forty 
minutes. The cupolas will melt from 600 to 800 tons before the 
lining gives way, so that two are required each week ; the second 
one, however, is often patched, and serves for half of the week 
succeeding. The converters usually run from 2500 to 3000 heats 
yer pair without odining ; as many as 1800 have been blown 
aol, one lining. The ladles require lining after every twenty- 
five heats. In one pit, from one pair of converters, the largest 
single turn’s work has been 108 tons 14 cwt.; the largest week’s 
work, 1023 tons 6 cwt. In both pits, from two pairs of converters, 
the largest week’s work has been 2020 tons 9cwt. lqr. The 
form of bottom for casting ingots, and the arrangement described, 
has now been in use at the works for nearly three years, and the 
results therefrom have been very satisfactory in every respect. 
On the Manufacture of Steel Rails.—The rail mill plant consists 
of the ordinary heating furnaces, a three-high roughing train, and 
a two-high reversing finishing train; the centres of rolls are 
244in. apart. The roughing train is driven by a large horizontal 
engine, having a pair of steam cylinders, each 36in. diameter and 
48in. stroke, and a fly-wheel 25ft. diameter and weighing about 
30 tons. It is connected to the pinions by means of a pair of 
steel couplings or ‘‘ crabs,” the fast one, or the one keyed on to 
the shaft of the engine, being secured to the loose one, or the 
one that receives the spindle end, by eight 2hin. turned bolts. 
The spindle and box between engine and pinions are also of 
steel. The pinions are of steel, having a width of tooth of 24in. 
and a pitch of 6in. The apna between the pinions and the 
rolls are of steel, and the boxes of cast iron. e middle roll 
made of steel always runs in the same line as centre of engine 
shaft, and the top and bottom rolls—ths former of cast iron and 
the latter of steel—are adjustable to it. The housings are of cast 
iron, but the chocks, guides, guards, and cramp bars are of steel. 
The brasses are deep-sided, so that side-chocks are dispensed with. 
The roughing rolls are 7ft. long in the body, and are arranged for 
ten passes in such a way that one set of rolls will suit all sections 
of rails. They are never changed except when they uire 
reducing or trimming up, or in case of breakage. In front of the 
rolls is a revolving roller drawn by means of friction gearing, 
and under the control of one of the men, by which the ingots 
are carried into the bottom grooves. Behind the rolls is a 
table 24ft. long and 10ft. wide, supported at the back, on the 
same level as top of the middle roll, y a pair of links ; a second 
pair of links attach the front end of the table to the housin, 
in such a way that the table, in lifting, isdrawn forward to the 
rolls radially from the fixed centres of these links, and for the first 
three or four passes the ingot is actually thrown into the to; 
grooves without any assistance from the workmen. The lifting is 
effected by a 10in. steam cylinder bolted to the sides of one of the 
housings, transmitting its power to the front end of the table 
through levers on a rocking shaft. The finishing train placed at 
the end of the roughing train, at a distance of about 2ft. from it, 
is driven by a pair of Ramsbottom’s reversing engines, made by 
Messrs. Galloway and Sons, and have a pair of steam cylinders, 
each 36in. diameter and 54in. stroke; the power is transmitted 
from the engine shaft to the shaft Bar ay ni the rolls by 
teeth of Gin. pitch and 2lin. wide; the 
as 1 to 2h. e couplings or crabs, 


steel gearing havi 


wheels are xes 


and spindles, are exact duplicates of those used in the roughing 





train. The finishing rolls are 4ft. 6in. long, and are arranged for 
five passes, the working position of these holes being 1ft. above 
the floor line. Loose rollers running on the floor are 
used on both sides of the train for carrying the rails back- 
wards and forwards to it, and a series of fixed rollers placed 
about 10ft. apart, driven by power, carry the finished rolled rail 
down to the saw under the loose rollers. The hot saw, 3ft. Gin. 
diameter, making 700 revolutions per minute, is placed at a dis- 
tance of 66ft. from the rolls, but as the cutting Sieel is on the 
mill floor, and the rolling level a foot above this, the rolling and 
sawing are carried on simultaneously. There are two hot banks, 
one on each side of the saw, which are fitted alternately ; by this 
means the rails are well hot-straightened before they are taken to 
the machines. The straightening, punching, and snipping ma- 
chines are by De Bergue and Co.; Tannet, Walker, and Co.; and 
Buckton and Co., of their usual types; and these, with a cold 
saw and rail-ending machine by the latter maker, and six drilling 
machines by Buck Son, of Bolton, each arranged for drilling 
two holes at once, complete our rail-making plant. 

The mode of working is as follows :—The ingots loaded on 
to the mill bogies in the Bessemer shops, red hot, are trans- 
ferred as quickly as possible to the rail mill furnaces, and 
after being heated are rolled off direct into rails, the number 
of lengths varying according to the length of rail required. Our 
usual practice is, three lengths for 20ft. rails and ler, and two 
lengths for all above, up to 30ft. The furnaces will take seven 
ingots in a charge, and turn out five charges per turn. The rails, 
after being rolled, are carried down from the rollers on the rollers 
described, straightened as far as possible on hot bank, and after- 
wards finished in the usual manner. Our output from the mill 
varies according to the lineal weight of rail. ‘The largest —_ 
turn’s work, 104 hours, has been 196 tons 11 cwt. 1°20 qrs.; the 
largest double turn’s work, 21 hours, has been 386 tons 14 ewt. 


2°25 qrs.; the largest week’s work 1571 tons 5 cwt. 2°0 qrs.; of 
these tons were flanged, 664 Ib. per yard ; 270} tons were 


flanged, 54 lb. per yard; 7124 tons were bull-head 
yard. And during this week the finishing rolls were changed four 
times. ‘The number of rails rolled was 6154. The total number of 
hours worked was 105, but as six hours were occupied in changing 
rolls, the mills were only running ninety-nine hours. e rate of 
rolling, therefore, was as follows :—586 rails per turn of ten 
hours, or 62 rails per hour, or 214 rails more than one rail in every 
minute that the machinery was in motion. I now beg to say 
that what we may claim is, that we have succeeded in making 
bottom castings a success. The advantages of this plan are, that 
the ingot moulds will last considerably lec. than by the process 
of casting from the top, and that the weights arrived at, for each 
ingot, are nearer to the weight of the rail required, thereby 
effecting a saving in the cross ends. We may also congratulate 
ourselves on the process employed of heating the blast, which 
saved us at least 2 cwt. of coke per ton. Diagrams of this I have 
laid before you. With regard to our employing athree-high mill for 
roughing and cogging, and a reverse mill for finishing, consider 
that it gives the following advantages, viz., that we take the ingot 
direct, and rough and cog it in one mill, which mill is so adap 
that it will suit any section of rail, and is so placed that the 
ed bloom can be over to the finishing-mill without being 

vented. If you employ a reverse mill for roughing and gs 
there must be a loss of time and of steam. For example, take an 
ingot of 4ft. Gin. to 5ft. long, weighing 13 cwt. to 14 cwt.; b 
employing a reverse mill for ing, of 3ft. diameter, one half- 
turn of the rolls should accomplish the labour; but making every 

owance, one turn, at all events, of the rolls should suffice to 
bring it down to the requisite length for the next hole. This by 
a three-high mill is obviated, and the amount of power used is 
not greater than is required. The disadvantage of a reverse mill 
of course disappears when the bloom is turned out of the cogging- 
mill a considerable length. 


, 80 lb. per 








TENDERS. 


DROITWICH WATER AND SEWERAGE WORKS. 


Mr. E. Pritrcuarp, C.E., Engineer, 27, Great George-street, 
Westminster, S.W., and Warwick; quantities by . E. J. 
Purnell, Coventry. 

Contract No. 2, 


Cast Iron Pipes and Special Castings. 


£ 
Hopkins, Gilkes, and Co., Middlesbroug! 1527 
Haley, E. and W. H., Bradford .. .. as 1448 
Read and Co., Malton, York .. .. .. .. «- 1343 
Mr. Platts, Clay Cross Co., Edgware-road, W. .. 1274 


Cochrane and Co,., Westminster 


= 
3 
ecoooscouces 


The Horsley Co. (Limited), Tipton, _ ch 
Mr. Frimstone, C.E., Stourbridge .. .. .. .. 1225 
Roberts, J. and 8., West Bromwich (accepted) .. 1217 
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Richards and Glaskin, Newport, Mon. .. 


Contract No. 3. 
Steam Engines, Boilers, d&c.—Under Consideration. 


Conrract No, 4. 
Construction of Reservoir, Pumping Station, Tanks, Outfall 


Works, Laying and Jointing Sewage and Water Pipes. 


Krauss, A., Bristol .. .. .. 19,100 0 0 
Bush, J., Ulverstone.. .. oe + 15,000 0 0 
Miles Barber, Chesterfield . « 14,509 0 0 
Bourne, H., Birmingham .. .. .. .. «. 13,816 0 0 
Hilton and Co., Kidderminster .. .. .. .. 13,400 0 0 
OU, F<, I 8c Sa we ce es 12,100 0 0 
Meats Bros., Birmingham .. .. 11,137 12 0 
Law, G., Kidderminster (accepted) 10,777 0 0 








THE PATENT LAWS. 


As the Government have decided not to introduce any measure 
for the amendment of the Patent Laws, Messrs. Anderson, 
Mundella, Dalrymple, and Brown have brought in a Bill for 
the amendment of the Patent Laws, of which the following is 
the text :— 

‘* Whereas letters patent for inventions are now granted under 
the following Acts: 15 and 16 Vic., c. 83; 16 and 17 Vic., c. 5; 
and 16 and 17 Vic., c. 115; and it is desirable to amend these, 
particularly as regards duration and costs of patents : 

** Be it enacted by the Queen’s most excellent Majesty, by and 
with the advice and consent of the Lords spiritual and temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows :— 

(1) This Act shall come into operation on the 1st January, 

1879. 
**(2) Letters patent for inventions shall be ted for the 
period of twenty-one years from the date of application, subject 
to a payment at the end of the seventh and at the end of the 
fourteenth years respectively, as prescribed in the schedule 
appended to this Act. ‘ 

(3) Letters patent for inventions granted prior to the com- 
mencement of this Act, and then in force, shall be exempted 
from the payments formerly prescribed at the end of the third 

ear and at the end of the seventh year so far as these payments 
ne not become due at the commencement of this Act, and 
shall thereafter be liable only to the payments prescribed in the 
schedule 4 spec to this Act, and at the end of the fourteenth 
year may extended to twenty-one years, on payment of the 
sum prescribed in said schedule. 

**(4) There shall be paid to and for the use of the Crown on 
the several instruments described in the appended schedule the 
duties mentioned in that schedule, and no others. 





‘*(5) The short title of this Act shall be the Patents for In- 
ventions Act, 1878. 
ScHEDULE or Stamp DuTtEs. 


On petition for — of letters patent ... ...£210 0 
On certificate of record of notice to proceed ... 210 0 
On warrant of law officer for letters patent ... 210 0 
On the sealing of letters patent ... aime Oe 
On'the specification ww a 210 0 
On letters patent at the end of seven years ... 25 0 0 
On letters patent at the end of fourteen years 50 0 0 
On certificate of record of notice of objections 2 0 0 
On certificate of every search and inspection... 0 1 0 
On certificate of entry of assignment or licence 0 5 0 
On certificate of assignment or licence... ... 0 5 0 
On application for disclaimer on tee gah, oe 
On caveat against disclaimer .. .. .. .. 26 0 
On office copies of documents for every 90 words 0 0 2 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 





[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the paye of ‘THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0 ota to those pages and finding the numbers of the Specifi- 
cation. 


Grants and Dates of Provisional Protection for Six Months. 

4390. A new or improved Woot Mat or Rua, Thomas Ogden and John 
Edward Thomas, Halifax, Yorkshire.—22nd November, 1877. 

4792. Improvements in Suips or Vesseis, Archibald Henry Hamilton, 
Cavan, Ireland.—17th December, 1877. 

4862. Improvements in or. applicable to Paper CuTTiInc MACHINERY, 
William Crosland, Manchester.—2l1st D. » 1877. 

72. Improvements in RENDERING CONCRETE, ARTIFICIAL or NATURAL 
Stone Waterproor and Arr-ricHT, William Smith, Waterloo-road, 
Dublin.—ith January, 1878. 

92. Improvements in the TREATMENT of S—EwaGE and other Waters for 
the purpose of purifying the same, Walter East, Kingston-on-Thames, 
Surrey.—7th January, 1878. 

364. Improvements in the manufacture of Tin and TeRNe Puate, 
Edmund Morewood, Llanelly, Caermarthen.—28th January, 1878. 

556. An improved apparatus for Currine and Siicinc Breap and other 
substances, James Oxley, Garden-street, Sheffield, and John Bate, 
Dutton-street Works, Manchester.—9th February, 1878. 

572. Improvements in Heatinc or Warminc Stoves, George Edward 
Swallow, Swansea, Glamorganshire.—A communication from Messrs. 
D. Moore and Company, Hamilton, Canada.—1l2th February, 1878. 

598. Improvements in the manufacture of StaBLe and Loose-Box 
Firminos, Fred Silvester, Newcastle-under-Lyne. 

602. An improved method of Unirrnc Stabs or Biocks of Woop for the 
formation of parquet flooring, William Tighe Hamilton, Rathmines, 
Ireland.—13th February, 1878. 

702. Improvements in machinery or apparatus for Currinc, SPLITTING, or 
Croppinc Woop, Topacco, Cuarr, or any kind of food for cattle, and 
other things, John Edwards, City-road, London.—20th Feln uary, 1878. 

763. Improvements in the means for Lockine or Securinc the Nuts or 
Heaps of Screw Botts, Henry Simon, St. Peter’s-square, Manchester. 
—A communication from Herman Borgsmiiller and Gottlieb Ludwig 
Briickmann, Dortmund, Germany. 

778. Improved SusPENDED FLoats to be used for preventing the sinking 
or foundering of ships or other vessels, Alexander Nicol, St. Donatt's- 
road, Lewisham, Kent.—25th February, 1878. 

788. Improvements in the making of Paint Brush HANDLEs and in 

fastening the bristles to the same, Carl Eduard Flemming, Schanheide, 
Saxony.—26th February, 1878. 

863. An improved process for Osrarninc ImiTaTION MARBLE on paper, 
oil-cloth, and other fabrics, Reinhart Lowén, Coleman-street, London.— 
fr a yaad from George Grossheim, Elberfeld, Germany.—2nd 

larch, 1878. rs 

877. Improvements in apparatus connected with the Raisinc, LoweRinc, 
CoNTROLLING, and Stoppine Cuarn CaBLes IN-BOARD SHIPS or VESSELS, 
Edmund Walker, Leadenhall-strect, London. 

78. Imp its in the facture of CELLULOID and of articles 
formed of the same and anal positions or pounds, and in 
apparatus or machinery therefor, William Robert Lake, Southampton- 
buildings, London.—A communication from the Celluloid Manufactur- 
ing Company, New York, U.8.—4th March, 1878. 

894. Improvements in or appertaining to InpicaTinG or DispLayrine the 
Times of CoLLection of Postat Boxes and other periodical announce- 
ments, and in’apparatus therefor, Thomas Ollis, Islington, Liverpool.— 
5th March, 1878. 

915. An improved method of and apparatus for TRANSMITTING PowER by 
ype currents, Henry Curtis Spalding, Royal Hotel, Blackfriars, 

ndon. 

916. Improvements in STRAINING Paper Pup, and in the mechanism or 
ap) tus connected therewith, Robert Watson, Linwood, Renfrew, 

and Daniel Macneill Watson, Glasgow.—tith March, 1878. 

920. Improvements in REEFING and FuRLING Sa1xs, and in the apparatus 
snplegee therefor, Thomas Byas, Glasgow. 

922. Improvements in REPEATING Frre-arMs, John Henry Johnson, 

i ’s-inn-fields, London.—A communication from Paul Mauser, 

Oberndorf, Germany. 4 

926. Improvements in the method of Arracninc Tires to RarLway 
WHEELS, ik Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from Adam Brenzinger, Carlsruhe, Germany. 

928. A new orimproved Sky.icut adapted forships, houses, and buildings 
of all kinds, George Penny, Southampton. 

930. Improvements in the construction and arrangement of SUBMARINE or 
Supaqueous GunBoats, and in the guns and projectiles employed 
therein, Thomas Horsfall Watson and Samuel Joseph Woothotes, 
Leeds, Yorkshire. 

936. Improvements in DouBLE QUILTING SHuTtLe Sewinc Macuives for 
quilting kid and leather gloves and gloves of any fabrics, Carl Necker, 
Berlin.—7th March, 1878. 

938. Improvements in THRAsHING Macutnes, Charles McFadzean, Cross- 
hill, Ayr, N.B. 

942. Improvements in Gas Enornes, Charles Linford, Leicester. 

946. An improvement in Contrnvovs Brakes for railway trains, Thomas 
Gething Clayton, Derby. 

950. Improvements in BREECH-LOADING Frre-aRMs, Lionel Gye, Saint 
James’-street, London. 

952. Improvements in and relating to Sprine and other Rotiers for 
Wixpow Butxps, William Robert Lake, Southampton - buildings, 
London.—A communication from John Christopher Lake, Camden, 
U.8.—8th March, 1878. 

956. Improvements in Lamps, especially applicable to railway, ships, 
fa exposed lamps, Albert Murcius Silber, Whitecross-street, 

mdon. 

958. Improvements in machinery for making Bricks, John Atkinson, 
Bolton, Lancashire. 

960. Improvements in Hyprovarson Cookine Stoves, David Pitcairn 
Wright, Birmingham. 

964. Improvements in BREECH-LOADING SMALL-ARMS, George Hackett, 
Birmingham.—9th March, 1877. 

968. Improvements in mechanism for Faciuitatine the ReveRsAt of the 
Boxts of Mortice and Rim Locks and Lartcues, John Green, Wolver- 
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pton. 

970. Improvements in Monkey WRENCHES or ADJUSTING SPANNERS 
Wilhelm Junge, Brenscheid, Westphalia. 

972. Improvements in the construction of THROSTLES 
cotton or other fibrous bst. . Ferdi d Hi 
chester. 

974. Imp’ ts in the facture of Buttons, William Robert Lake, 
Southampton - buildings, London. — A communication from Jean 
Moreteau, Lyons, France. 

978. Improvements in i, nemrong for Brxpine and Securine Cur Crops 
into SHeaves, Charles Thomas Burgess, Brentwood, Essex. 

980. Improvements in Dry Asu or Earta CLosets, John Ward Jameson, 
Hexham, Northumberland.—1lth March, 1878. 

986. Improvements in the construction of apparatus for Dryinc REFvsE, 
William Hailwood, Rochdale, Lancashire. 

990. Improvements in apparatus for Conveyinc Coxe from the coke 
ovens and loading it into trucks, Thomas Hugh Bell, Middlesbrough, 
Be erg oe Harle, and Robert Clough, South Brancepeth 
Colliery, x 

992. An improved method of Propucinc Patrerns or DesiGNs upon 
Guazep or UNcLazep Bricks, Tices, or other forms, Henry Noble, 


used for spinni 
enry Ziffer, md 








994. Improvements in machinery nage ae for WeLpinc, HaMMER- 
Soc: — Samson Fox, Forge Company, Leeds.—12th 
March, 1878. 
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997. An improved CyLinpeR FLure on the old system of fingering with- 
2 Sg the upper C, Henry Carter, St. Matthew’s-street, Ipswich, 
Suffolk. 

999. Improvements in BracELETs or ARMLETs, William Henry Peake, 
Gerrard-street, Soho, London. 

1000. Improvements in Cocks, Taps, and Vatves for water and other 
fluids, George William Garrood, Twickenham, Middlesex. 

1001. Improvements in Surps’ Compasses, and in apparatus for Seating 
the deviations thereof, William Francis Reynolds, Commercial- 
East, Middlesex. 

1002. mee in Pires for smoking, Edward Wolf, Fore-street, 
London. 

1003. Improvements in Snaps or Fastenrnes for neck chains, necklaces, 
neck ribbons or bands, bracelets, and other like articles, Frederic 
Mantle, Birmingham. 

1004. Improvements in Brescu-Loapinc SMALL-ARMs, John Deeley, 
Birmingham, Warwickshire, and James Simeon Edge, jun., Yardley, 
Worcestershire. 

1005. Improvements in apparatus for AppLytNG RatLway BRrakEés and con- 
— the passage of trains along railways, George Baker, Aldershot, 

am b 


1007. Improvements in Sewrnc Macutnes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Jesse Edward 
Folk, Brooklyn, New York. 

1009. ~ pe means of Preservinc Butter in Casks and Boxes, 
Richard Mahony, Waterford, Ireland. 

1010. Improvements in Bepsreaps or Covuc#es, chairs and exercising 
—— for the use of invalids and others, John Carter, New Caven- 

ish-street, London.—13th March, 1878. 

1011. Improvements in FILTERING Apparatus, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Anthony Van 
Haagen, Philadelphia, U.S. 

1012. Improvements in UNDER-cLoTHING, and in the method of and 
a for buttoning or securing the same, Habib John Gazale, Man- 

ester. 

1013. Improvements in Prorectine the [ron or Steer, material of Steam 
Boriers from the corrosive action of salt or acid or other agent in the 
water, John Harrop, Sheffield, and James Howden, Glasgow. 


1015. vements in apparatus for WorKINc Punkaus by means of com- 
on air, Richard Clere Parsons, Connaught-place, London, and 
Sdward Palliser, Charleville-road, Kensington, London. 


1016.. Improvements in the Srayrmvc of Fire-poxes and other 8 of 
boilers, and in the manufacture of plates therefor, John Stephenson, 
East Mount-road, York. 

1017. Improvements in the Dresstnc of Tarn LeatHers and material for 
that purpose, John Imray, Southampton-buildings, Londen.—A com- 
munication from Pierre Jacques, Heming, France, and Alfred Sauval, 
Strasburg, Alsace. 

1018. Improvements in the construction of Surps’ Prope.ters and other 
like — with helical surfaces, Robert Henry Armit, Craven-street, 
London. 

1019. Improvements in KiLys for Burnie Bricks, Tries, and Lime, John 
Ewart, Pontefract, Yorkshire. 

1020. Improvements in Furyaces for TREATING MetTats and Orgs, 
Herbert John Haddan, Strand, London.—A communication from 
Samuel Thomas Owens and William McNair, Allegheny, Pennsylvania, 
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1021. Improvements in the Treatment of Curreovus Pyrires, Henry 
Hills, Blackheath, Kent, and Charles Henry Hills, Tynemouth, North- 
umberland. 

1022, Improvements in the construction of Roorinc, which improvements 
are also applicable to the construction of Wats or SHIELDING, Thomas 
Robert Shelley, Swansea, Glamorganshire. 

1023. Improvements in the Propuction of Movtprinc Piates used in 
making moulds for casting metals, John Whitehouse, Birmingham. 

1026. Ce improvements in Looms for Weaviyc, Robert Hall and 
James Hobson, Bury, Lancashire. 

1027. An improved portable apparatus for Hotprnc the Knives of Mowrxc 
and Reapinc Macurves whilst being sharpened, John Bramall, South- 


ampton. 

1028. SR cpbiebsete in Tents and Furntrure for Mitrrary and other use, 
James Moss, New-cross, London. 

1029. Improvements in Steam Tramway and Roap Locomorive ENGINEs, 
Edward Antoine Sacré, Parliament-street, Westminster, London.—l4th 
March, 1878. 

1030. Improvements in the construction of Krins for Drytyc and Bury- 
tc Bricks, TrLes, and other similar articles, Richard Veevers, Fulwood, 
near Preston, Lancashire. 

1031. Improvements in ApsustiIne Metatiic Packine Rines of Steam 
and other Motrve-powER Escrves so as to maintain the required pres- 
sure, in indicating the presence of leakage, and in facilitating the repair 
and renewal of certain parts, David John Morgan, Cardiff, Glamorgan- 

hire. 


shire. 

1033. Improvements in Fvrnaces applicable for H&atinc Steam Borters 
and Gas Rerorts, and for other like purposes, William Robert Lake, 
Southampton-buildings, London.—A communication from Charles 
William Kriens, Gladbach, Germany. 

1034. Improvements in machinery for Preparinc, Spmnninc, and 
Dovettxc, Richard Curtis, William Henry Rhodes, and John Wain, 
Manchester. 

1035. Improvements connected with ALarms for Wrxpows, Doors, and 
such like purposes, Thomas Redman Kenyon, York-buildings, Dale- 
street, Liverpool. 

1037. Improvements in the mode of and apparatus for MeasuriNG Liquips 
in and by the act of drawing them from their receptacles, Caroline Anne 
Bourn, Euston-square, London. 

1038. Improvements applicable to machines for Puncutne, DRILLine, or 
SETTING-OUT MLER and other Prares, Bars, Rats, CYLINDER 
FLANcEs, and other work in which a series of. holes, perforations, or 
markings are required at accurately measured distances apart, James 
Cuthbert Scott, Manchester. 

1039. Improvements in Looms for Weavinc, John Almond, Blackburn, 
Lancashire.—15th March, 1878. 

1043. Improvements in ApsvstaBLe Cuarrs, George Wilson, jun., Wilson- 
street, Finsbury, London.—A communication from George Wilson, 
Brooklyn, New York. 

1045. Improvements in Compounp Enarves, Arthur Charles Henderson, 
Southampton-buildings, London.—A communication from Alphonse 
Demenge, Brussels, Belgium. 

1046. Improvements in the Propuction of ORNAMENTAL PATTERNS or 
other devices upon the surfaces of glass or other materials, James 
Couper, jun., Glasgow. 

1047. Improvements in Brakes for Ratrway Tratns, Joseph Clark, 
Kensington, London. 

1048. Improvements in apparatus for HeatTixe Water, known as econo- 
misers, Joshua Brunton, Alfred Armitage, and Whitaker Taylor, 
Huddersfield, Yorkshire. 

1050. Improvements in TreMpies for Looms, and in apparatus or 
mechanism connected therewith, Edward Griffith Brewer, Chancery. 

lane, London.—A communication from Jean Baptiste Ernest Brul¢, 


Paris. 

1051. Improvements in Cooxtxe Stoves and Urensits, Amelia Louisa 
Freund, Regent's Park, London. A 

1052. Improvements in Toois and apeoemins or CHISEL-POLNTING NAILs, 
Spikes, and other articles, John Wakefield und George Horatio Wake 
field, Birmingham. , 

1053. Improvements in Trunk and Box Fasreyinos, Cornelius Thomas 
Remmett, Wolverhampton. 

1054. An improved process for Coatrne Merat with Trx, Edward Parry, 
New Bridge-street, London.—A communication from Ignaz Neuburg, 
Josef Neuburg, and Moritz Bohn, Vienna. 

1056. Improvements in Semsninc, Dovsiinc, and TwisTinc MACHINEs, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Julien Désiré Ryo, Alphonse Marie Ryo, and Hector Ryo, 
Roubaix, France.-——l6th March, 1878. ’ 

1058. Improvements in Sewrsc Macutnes, William Fairweather, Man- 
chester. 

1061. Improvements in apparatus for Poxcatnc Two or More Hoves in 
Meta with one adjustment of the work, Thomas Walmsley and John 
Thompson, Bolton-le-Moors, Lancashire. 

1063. An apparatus to RecuLaTe and Moprrate the Sreep of Steam and 
Hypravic Enoines of every system, John Landale Hall and Edwin 
Wells Windsor, Rouen, France. 

1064. Improvements in Looms for Weavixe and in apparatus connected 
—- Charles Brigg and Thomas Hargreaves Brigg, Bradford, 
Yorkshire. 

1066. Improvements in instruments for Taxive and InpicaTinc LEveLs 
and perpendiculars for building and other purposes, John Ryan, 
Battersea, Surrey. 

1067. Improvements in the construction of HovsrHoLp Fursiture, John 
Taylor, Birchington, Isle of Thanet. : 
1069. A combined Burren and Courtine for railway purposes, Friedrich 

Hermann Felix Engel, Hamburgh, Germany.—A communication from 
Julius Kuntze and Heinrich Pollack, Hamburgh, Germany. 
1070. Improvements in Catt or TaBLe Berts, Edmund Tonks, Birming- 


1071. Improvements in DerracHaBLE CANDLE-HOLDERS or Sockets for 
CaNDLEesTIcks, William Henry English, Redditch, Worcest 
communication from Augustin Aubert Poujade, Paris. ae 

1072. Improvements in the PermaNeyt Way of Rattways, William 
Robert South ton-buildings, London.—A communication 

Prague, Austria. 





e.—-2 





e. = 
from John Polivka and John Paylis, 


1073. An improved Leve.tinc and Surveyinc INSTRUMENT, John 
Townsend Trench, Kenmare, Ireland, and George Charles Ferdinand 
Barnardo, Dublin. 


1074. Improvements in Nut Locks, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Frank B. Davis, Johnstown, 
Pennsylvania, and James Cartright, Youngstown, U.S. 

1075. The manufacture of certain new MeETaLLic ALLoys, Alexander 
Melville Clark, Chancery-lane, London.—A communication from 
Thomas Meiffren and Co., Marseilles, France.—18th March, 1878. 

1076. An improved apparatus for ConrroLLinc and ReoisTeRina the 
Issuz of Cuecks or Tickers for admission to public entertainments 
and other places where a check on the sale or issue of such tickets is 
desirable, Edward de Jong, Manchester. : 

1077. Improvements in apparatus used in the manufacture of Gas, 
George Waller and Frederick Colyer, Holland-street, * Southwark, 

urrey. 


Hoohi 





1080. Imp ts in or ap to Sewmc Macuines, Thomas 
—— and Thomas Sugden, Wellington Works, Oldham, Lanca- 
shire. 

1081. Improvements in connection with ILLuMiNatTinc or Devicine 
Booxsinpers’ and like CLorn for book covers, Phillips Lonsdale 

Deighton, Leighton-road, Middlesex. 

1082. . Heabl 
su 





for 


to Steam Spray Propucers 
ee ert ca 
’ , 


in or app 
cal and other purposes, Jonathan H d 





1083. Improvements in Wasuino and Wrinorne Macuines, John Smith, 
Reese and Joseph Smith, Corporation-street, Wigan, Lanca- 
shire. 

1084. Improvements in the manufacture of SuLpHuric Acip, William 
John Blinkhorn, St. Helen's, Lancashire. 

1085. Improvements in and relating to BREECH-LOADING F1IRE-ARMS, 
William Ri Live! 


rr 





1086. Iny ts in y for Rotuine and SHaprxa Iron and 
Sreet, Thomas Williamson and Alexander Younger, Newton, Lanark- 
8 , N.B. 

1088. Improvements in Vapour Burners, William Richard Middlemore 
Thomson, Buchanan-street, Glasgow.—A communication from Frederick 
Augustus wn, Newton, Edward Clark Brown, Brooklyn, and 
Nicholas Richard Conner, New York, U.S. 

1089. Improvements in BREECH-LOADING SMALL-aRMs, Samuel Mills, 
Birmingham 


ng! " 

1090. Improvements in machinery for Smooruine and Po.isuine the 
Eyes of Neepies, the thread holes of shuttles, and other parts of 
sewing machines, and the barbs of hooks used therewith, and of 
crochet hooks, William Heath, Crabb’s Cross, near Redditch, Wor- 
cestershire. 

1091. Improvements in the construction of Turnip Turxners, Percival 
Everitt, Great Ryburgh, Norfolk. 

1093. Improved means of and appar*tus for Counreractine and CouNTER- 
BALANCING the Return Weicut of Hyprautic Coat Tips, George 
Parfit, Cardiff, Glamorganshire. 

1094. Improvements in and relating to apparatus for. Uriiistvc MINERAL 
Ons for lighting purposes, Benjamin Pryor Stockman, Poet's Corner, 
Westminster. 

1095. Improvements in Rerricrrators for preserving food and other 
perishable substances, William Robert Lake, Southampton-buildings 
London.—A communication from Nathaniel Wheeler, Bridgeport, 
Connecticut, U.S. 

1096. Improved apparatus to be connected with the Stop Cocksof Gas Pipes 
for opening and closing the same, William Robert Lake, Southampton- 
buildings, London.—A communication from Eugene Tourné, New 
Orleans, U.S. 

1097. New or improved Pyeumatic ARRANGEMENTS for facilitating the 
uncapping or exposing and capping or shutting the lenses used in 
apparatus for depicting persons or objects by photographic means, 
James William Thomas Cadett, Camberwell-grove, Surrey. 

1099. An improved Rerriceratinc and Heatinc Apparatus, Carl 
Fae S Dresden.— A communication from Dr. Albrecht Drache, Erfurt, 


1100. Improvements in Sappies, Thomas Huckvale, Huntingdon-street, 
Barnsbury, London, 

1101. Improvements in the manufacture of Ikon and STEEL, James Noad, 
Plaistow, Essex. 

1102. Improvements in UMBRELLAs, William Robert Lake, Southamptun- 
buildings, Loncéon.—A communication from Casimir Faure, Paris.—19th 
March, 1878. 

1106. Improvements in the Frrrine or Hanotno of Gates and Doors, 
Robert William Pound, Appuldurcombe, Isle of Wight. 

1108. Improvements in RaiLway Brakes, Astley Paston Price, Lincoln’s- 
inn-fields, London.—A communication from John Hardy and John 
George Hardy, Vienna. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1115. Improvements in the manufacture of ENAMELLED IRONWARE, 
William Robert Lake, South ton-buildi ,» London.—A communi- 
cation from Frederick Niedringhaus and William Frederick Niedring- 
haus, Missouri, U.S.—20th March, 1878. 

1163. Improved Screw Fervute Jomt for Connectinc Hose or other 
such like pipes, Robert Watkinson, Salford, Lancashire.—23rd March, 
1878. 

1188. Improvements in Prerartne and Preservine Fisn and other 
articles of food, Sydney Pitt, Sutton, Surrey.—A communication from 
Shebnah Rich, Boston, U.8.—26th March, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

1100. Stipe Vatves, Robert Fawcett and John Edwin Firth, Leeds.— 
26th March, 1875. 

1102. Sewrnc Macutves, Henry Gardner, Fleet-street, London. 
March, 1875. 

1247. BREECH-LOADING SMALL-ARMs, John Williams, Liverpool.—6th April, 
1875. 

1114. Curtina Jacquarp Carps, James’ Nuttall and Thomas Nuttall, 
Ramsbottom, Lancashire.—27th March, 1875. 

1124. Knirtinc MAcuiNery, Joseph Dalton, Pilcher-gate, Nottingham.— 
27th March, 1875. 

=. o—_ Richard Boot Oswin, Campbell -street, 

pril, 1875. 

1143. Wixpina Yarns, William Haslam and John Riley, Bolton, Lanca- 
shire.—30th March, 1875. 

1202. MeasurinG Piece Goops, Henry William Grace Child, College-hill, 
London.—2nd April, 1875. 

1220. Priyters’ Leaps, James Francis Richard Wood, Newcastle-strect, 
London.—3rd Apri!, 1875. 

1262. Firrmnes of Houser Sinks, Henry Saxon Snell, Southampton-build- 
ings, London.—7th April, 1875. 

1132. Reatstertna the Numprr of Games Pravep at Binuiarps, &c., 
John Lea, Peel-street, Liver pool.—29th March, 1875. 

1144. Hypro- extractors, Thomas Broadbent, Huddersfield. — 20th 
March, 1875. 

1193. Scuurinc Wueat, &c., James Higginbottom and Edward Hutchin- 
son, Liverpool.—2vnd April, 1875. 

1497. Desicninc, &c., Stipe Vatves, William Cooper, North Shields, 
Northumberland.—23rd Apri/, 1875. 





25th 


Leicester. — let 













Patents on which the Stamp Duty of £100 has been Paid. 

830. Stakine, &c., LEATHER, James Staniland Stocks and Benjamin 
Stocks, Buslingthorpe, Leeds.—28th March, 1871. 

838. Direct-actine Steam Pumpine Enoines, William Robert Lake, 
Southampton-buildings, London.—29th March, 1871. 

852. ScREW PRopeLLER Enotnes, David John Dunlop, Port Glasgow, N.B. 
—30th March, 1871. 

854. BorLers, Edwin Lumby, Halifax.—30th March, 1871. 

906. Motive Power Enotnes, John Henry Johnson, Lincoln’s-inn-fields, 
London.—5th April, 1871. 

858. Rermsinc Pararrine, &c., John Fordred, Blackheath, Kent.—30th 
March, 1871. 

870. Preventine, &c., Incrustation in Steam BorLers, Edward, Field, 
Chandos-chambers, Adelphi, London.—lst April, 1871. 6 

usr Bry Isaac Watt Boulton, Ashton-under-Lyne, Lancashire,—lst 

ipru, i. 

877. Turina, &c., Macutnery,, Hamilton Ela Towle, Newgate-street, 

London.—lst April, 1871. 








Notices of Intention to Proceed with Patents. 


4262. FLoortna of Riptna Scuoots, &c., Joseph Norris, South-street, 
Park-lane, London.—14th November, 1877. 

4363. Mowine and Reaptnc Macnines, William McIntyre Cranston, 
Worship-street, Finsbury, London.—A communication from Walter 
Abbott Wood. 

4371. Mititary Equipments, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Edmond Séches. 

4383. PREPARATION of WASH-LEATHER, Thomas Sutton Evans, Sawston, 
Cambridgeshire.—A communication from Richard Lazenby.—2lst 
November, 1877. 

4399, WasHING S7anp, William John Hinde, Euston-road, London.—22nd 
November, 1877. 

4410. Reavtarinac Dampers of Steam Boiters, John Robinson and 
Stephen Robinson, Westbromwich, 

4412. Erecrric Lamps, Ferdinand Henry Ziffer, Manchester. 

4415. Foo Sionats, Thomas James Smith, Fleet-street, London.—A com- 
munica' from George Sweanor. 

4420. Puriryrsc Coat Gas, John Frederick Gustav K h 


| 


4450. Renpertna Doors, &c., CLose Firrine, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from Bernard Gléckner, 
4452. Licurmnc Apparatus, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Jean Alfred Fouchet.—26th 
November, 1877. 

4458. Door Locks, Martin Lowenstein, Birmingham. 

4460. Puncrurinc Cicar Enps, Herbert John Haddan, Strand, London, 
—A communication from Wendes and Company. 

4461. Sappies, Gerard Wenzeslaus von Nawrecki, Borlin, Germany.—A 
communication from Frederich Sperling. 

4470. Cook1ne Stoves, Frederick Eggar, Aldershot, Hampshire, 

4471. Horseshoes, Henry Geering, Whitton, Middlesex.—27th November, 
1 


877. 

4478. PREVENTING CoLLIsions between Trains on Raitways, Luigi 
Isodoro Guano fu Giovanni Battista, Genoa. 

4480. E.astic Beps, Amédé Lefebvre, Paris. 

4481. Cart, &c., WHEELS, Peter Brown, Old Kent-road, London. 

4484. Sarery Pixs, Purches Miles, Brooklyn, U.S. 

4485. Perroratinc Macuines, James Murdoch York-road, 
Lambeth, London. 

4487. Castinc Merat Pipes, Joseph Elisha Hunt, Newport, Monmouth- 
shire.—28th November, 1877. 

4493. CoRN-SILOs, Carl Pieper, Dresden, Saxony.—A communication from 
August Nagel and Reinhold Kaemp. 

4494. Utitisine the Heat of Cement Kin Gases, Carl Pieper, Dresden, 
Saxony.—A communication from Fritz Schott, August Nagel, and 
Reinhold Kaemp. 

4499. Heatinc Furnaces, David Campbell and James Summerhill, 
Motherwell, Lanarkshire.—29th November, 1877. 

4516. Merauiic Sueetr Roorrmc, David Campbell and Isaac Summerhill, 
Motherwell, Lanarkshire. 

4522. Fasrenrnas for Trunks, John Marston, Wolverhampton. 

523. Tramways, Charles Allarton Edge, Birmingham. 

4529. Evevators,' William Eddington and Sylvanus Eddington, Chelms- 
ford, Essex.—s0th November, 1877. 

4550. DentaL Apparatus, Franz Oehlecker, Hamburgh, Germany. 

4553. DREDGING Macuines, John Keith Rennie and George Banks Rennie, 
Holland-street, Blackfriars, London. 

4559. Oreninc, &c., WINDOW SasueEs, Thomas Jones, Aberavon, Glamor- 
ganshire.—1lst December, 1877. 

4561. Hack ine Fiax, &c., George Horner, Belfast. 

4565. Drivinc Licut Macuines, Sigmund Louis, Newgute-street, London. 
~e communication from Camille Dognin, Louis Isaac, and Simon 

aas. 

4576. Gas, Mathew Hilton, 
December, 1877. 

4592. NeepLe-Bars of Srwinc Macurnes, William Cook and Samuel Hill, 
Redditch, Worcestershire. 

4594. Auromatic Gas Stove, James Platt, St. Martin's-lane, London. 

4596. Rattway Siecnars, William Frankland, Chatburn, Lancashire.—4th 
December, 1877. 

4606. LroninG MACHINES, Oswold Barnsdale, Nottingham. 

4615. Lace, William Booth, Nottingham.—5th December, 1877. 

4643. Recucatine the Surry of Liquips, William Davies, Liverpool.—7th 
December, 1877. 

4654. VentiLatinGc Grass Suapes, Martin Benson, Southampton-build- 
ings, London.—A communication from Semon J. Pardessus. 

4676, Powroons, Robert Turnbull, South Shields, Durham.—s8th December 
1877. 

4727. Prorectinc the Huis of Vesseis from Torrepors, Alexander 
Melville Clark, Chancery-lane, London.—A communication from John 
Harmanns Fisher.—12th December, 1877. 

4769. Treatment of Hyprocarpons, Charles Denton Abel, Southampton- 
buildings, London.—A communication from Charles Friedel and James 
Mason Crafts.—15th December, 1877. 

4805. Couptinos for Pipes, James Gresham, Salford, Lancashire,—18th 
December, 1877. 

4867. Hoermsa Iupcement, Samuel Cleland Davidson, Belfast. 

4874. Formine Desicns on WooLLeN Faprics, Thomas Boyd, Leeds.—22nd 
December, 1878. 

4922. Drawine Hemp, &c., Alexander Sinclair McPherson, Leeds.—28th 
December, 1878. 

ll. Prerartnae Woot, &c., Daniel Smith, Keighley, 
January, 1878. 

112. Bracevets and Neck.aces, Clotilde Hubert, Brussels.— 9th January, 
1877. 

123. Hypravtic Presses, John Napier, Greenside-road, Edinburgh.—10th 
January, 1878. 

364. Tox and Terne Pate, Edmund Morewood, Lianclly.—28th Jenuary, 

78. 

541. Granucatine, &c., Wueat, &c., Atigtistus Bryant Childs, Fenchurch- 
street, London.—A communication from Friedrich Wegmann.—9th 
February, 1878. 

689. CONSERVATORIES, 
February, 1878. 

720. Mintnc»Lamps, George William Smith, Glasgow, Lanarkshire.—2lst 
February, 1878. 

768. Locxna, &c., the Nuts of Screw Botts, Henry Simon, St. Peter’s- 
square, Manchester.—A_ x ication from Hermann Borgsmiiller 
and Gottlieb Ludwig Briichmann.—25th February, 1878. 

803. Fastentnc for Umpren.ias, Thomas Rickett, Northfield, Worcester- 
shire.—27th February, 1878. 

858. Suurrers, &c., Dyer Stead Musgrave and Thomas Humphreys, 
Liverpool..—4th March, 1878. 

915, TrRansmittine Power, Henry Curtis Spalding, Royal Hotel, London. 
—tth March, 1878. 

930. SunMARINE, &c., GuNRoATS, Thomas Horsfall Watson and Samuel 
Joseph Woodhouse, Leeds.—Tth March, 1878. 

937. CooLtne or Rerriceratine, William Young, Clippins, Renfrewshire, 


Napier, 








Parkside, Prestwich, Lancashire. — 3rd 


Yorkshire.—1lst 


James Lewis, Stamford-hill, Middlesex.—19¢h 





N.B. 

939. Motive Power, Thomas Bridges Heathorn, Wilton-place, Knights- 
bridge, London. 

046. Continvous Brakes, Thomas Geething Clayton, Derby. 

952. Sprinc Roiiers, William Robert Lake, Southampton-baildings, 
London.—A communication from John Christopher Lake. —8th 
March, 1878. 

963. Sueciinc, &c., Rice, Hunter Henry Murdoch, Staple-inn, London,— 
A communication from Emile Barrault.—9th March, 1878. 

990. Conveyine Coke from Coke Ovens, Thomas Hugh Bell, Middles- 
brough, and William Harle and Robert Clough, Durham. 

995. Rartway Crossines, Joseph Stokes Williams, Southampton-build- 
ings, London,—12th March, 1878. a 

1000. Cocks, Taps, &c., George William Garrood, Twickenham, Middle- 
scx. 

1007. Sewinc Macutnes, William Robert Lake, Southampton-buildings, 
London.—A communication from Jesse Edward Folk.—13th March, 
1878. . 

1013. Prorrctine the Iron of Steam Bor_ers from the Corrosive Action 
of Saut, John Hatrop, Sheffield, and James Howden, Glasgow. 

1016. Svayrnc of Frre-poxes, &c., John Stephenson, East Mount-road, 
York. 

1020, Furnaces, Herbert John Haddan, Strand, London,—A communica- 
tion from Samuel Thomas Owens and William McNair. 

1021, TREATMENT of Cupreous Pyrires, Henry Hills, Blackheath, Kent, 
and Charles Henry Hills, Tynemouth, Northumberland. 

1029. Steam Tramway, &c., Encrne, Edward Antoine Sacré, Parliament- 
street, London.—14th March, 1878. 

1076. Conrro.itne, &c., Issur of Curcks, &c., Edward de Jong, Man- 
chester.—19th March, 1878. 

1115. ENAMELLED Lronware, William Kobert Lake, Southampton-build- 
ngs, London.—A communication from Frederick Gottlieb Niedring- 
haus and William Frederick Niedringhaus.—20th March, 1878. 

All persons having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 





i f ifications published during the week ending 
wonton x8 30th March, 1878.” 


3000, 6d.; 8008, 6d.; 3106, 6d; 


2786, 6d.; 2981, 6d.; 8071, 6d.; 3076, 6d.; 
; et " Gd.:° 3136, 6d.; 3150, 6d.; 8152, 6d.; 


8110, 6d.j 8118, 6d.; 3124, 6d.; 3128, 6d.; 
















8158, 8d.; 3155, 4d.; 3156, 6d.; 3159, 6d.; 3162, 6d.; 3163, 6d.; 3165, 8d.; 
3166, 6d.; 3169, 6d.; 3172, 8d.; 3176, 4d.; 3178, 6d.; 3182, 6d.; 3184, 6d.; 
3189, 6d.; 3190, Sd.; 8191, 6d.; 3192, 10d.; 8194, 6d.; 3196, 6d.; 3202, 6d.; 
3205, 6d.; 3206, 4d.; 8210, 6d.; 3213, 6d.; 8214, 4d.; 3224, 8d.; 3225, 6d.; 
3297, G6d.; 3228, 2d.; 8229, 2d.; 3233, Qd.; 3284, 2d.; 8235, 4d.; 3236, 6d.; 
3237, 6d.; 3239, 6d.; 8241, 6d.; 3242, 4d.; 8243, 2d.; 8244, 2d.; 3249, 2d.; 
8251, 2d.; $254, 6d.; 3255, 4d.; 3257, 2d.; 3259, 6d.; 3260, [6d.; 3262, 2d.; 
3266. 6d.; 3268, 4d.; 3269, 2d.; 3272, 2d.; 3273, 2d.; 3274, 2d.; 3277, 2d.; 
8279, 2d.; 3280, 2d.; 3282, 2d.; 3284, 2d.; 3288, 2d.; 3200, 2d.; 3204, 4d.; 
$296, 2d.; 8297, 6d.; 8299 300, 2d.; 3301, 2d.; 3304, 2d.; 8305, 2d.; 
$310, 2d,; 3818, 6d.; 3316 17, 2d.; 3320, 2d.; 8322, 2d.; 3323, 4d.; 
$325, 2d.; 8881, 4d.; 3333, 4d.; 8335, 2d.; 3386, 2d.; 8887, 4d.; 

» 2 $42, Gd.; 8848, 2d.; 8846, 6d.; 3350, 4d.; 


wid 
; 3354, 6d.; 3432, 4d.; 3442, 6d.; 3582, 6d.; 4549, 6d.; 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price aad saya Sums exceeding 1s. must be 
itt ie payal 





oJ 


Walthamstow, Essex.—23rd November, 1877. 





4444. Bowpins, Andrew Reid, Dundee, N.B. 


d by Post-office Order, m: ble at the Post-office, 5, High 





Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane. London. 








Aprit 5, 1878. 
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ABSTRACTS OF SPECIFICATIONS, 


wed by ourselves expressly for THE ENGINEER at the office of 
Aer 5 Her Majesty's Commissioners of Patents. 


9371. Sorr Merat Tunes on Pires, W, R. Lake.-—Dated 18th June, 1877.— 
(A communication,)—(Complete.) 8d. 

The molten metal is fed from a reservoir to the die by means of a 
piston com ing the air between it and the head of metal, thus 
driving the metal forward, The core of the die is formed with a central 
pertinee so that water being, introduced on one side flows over the 

p of the partition and down the other side, thus keeping the core cool 
and solidifying the metal. The die is formed with a circular chamber at 
the top, also made with a partition, the said chamber being. in connection 
with a blower which causes a continual current of air through the dic, 
which thus helps to cool the metal. The die is made adjustable so that 
more metal may be allowed to pass on one side than on the other, thus 
causing the pipe to curve up or down as required, 

2846. Treatine Street Reruse, W. EF. Bovill.—Dated 26th July, 1877.— 
(Not proceeded with.) 2d. 

A network of wire is placed across the bottom of the mud cart, and 
serves to seeps a layer of felt. A suction pump is placed beneath the 
network and serves to draw the liquid part of the mud through the felt, 
the solid portion remaining in the upper part of the cart, to be removed 
in the usual manner. 

2982. Evecrric, Lamps, &c., A. M. Clark.—Dated 8rd August, 1877.—(A 
communication.) 8d, 

The rheophores are rotary, and are inclined at an engin to each other, 
each being supported (together with the mechanism for rotating it) in 
the forked arms of pillars attached to the base plate. The bringing 
together and ee weno | the rheophores is automatically effected by the 
combined opposing actions of springs and of a solenoid. The rheoy 
are pivotted to the arms of the pillars, and one of them is connected by a 
rod to a lever fitted with a screw working on an insulated stud. By 
means of this screw the rheophores are brought in contact. A solenoid 
is attached to the base pate between the pillars, and is fitted with a 
cylinder of soft iron sliding within and almost in contact with the 
solenoid, This cylinder is connected by links to the other rheophore, 
and when the circuit is established raises and separates the rheophores. 


8009. Sewinc Macuines, G. Moss, W. R. Stirling, and F, W. Thonson.— 
Dated 7th August, 1877. 8d. 

The ordinary shuttle is dispensed with, and in lieu thereof a thread 
case or its equivalent is employed for containing the bottom or under 
thread. This thread case is placed between a number of conical or other 
conveniently shaped rollers, carried on bearings underneath the slot 
plate. The pressure foot is caused to feed the work along, whilst the 
needle is in the work. The needle bar, which is made in-one piece, is 
arranged to slide in a socket pivotted at its lower end, its ne aren | 
motion is obtained by means of a crank, crank disc, or other mechani 
device, and the presser foot, which is pivotted to a connection with the 
needle bar socket, is driven by means of acam. In combination with the 
thread case, or its equivalent, is a cop wound spirally with the successive 
layers, or series of coils, alternately right and left-handed, and also of a 

»itch greater than the thickness or diameter of the thread. Another 
eature ists in ding a clip or other equivalent spring in the 
thread case or its e uivalent, which contains the cop spool, bobbin, or 
tube of thread, so that immediately the needle thread has passed over 
the front of such case, or its equivalent, the spring will have sufficient 
play to permit such needle thread to pass over the body of the case. 
Another feature consists in the application of the ‘ sun-and-planet” 
motion for driving sewing machines. 

3011. Syruon Pump, H. Conradi.—Dated 8th August, 1877.—(A communi- 

tion.) 8d. 

A vertical U-shaped pipe having one arm longer than the other is fitted 
at the top of the longer arm with a valve opening into the pipe, anda 
second valve opening into a reservoir placed above it. To this reservoir 
the water is lifted, escaping through a pipe attached thereto. The reser- 
voir and tube being filled with water cause a float titted to the shorter 
arm to rise and open the communication with the steam pipe, the steam 
from which forces the water up the long arm and through the valve into 
the reservoir. The condenser is placed inside the reservoir, and the float 
in its descent opens a communication between the steam pipe and the 
condenser. 

3013. Braces, Waist Betts, Straps, &., W. Crawford.—Dated 8th 
August, 877. bd. 

A spiral coil of metal wire is used in place of the ordinary web em- 
ployed for braces, &c., such coils being either used singly or coupled 
together by a thin metallic coupling. 

3015. Piatrorm Weicninc Macuine, H. Pooley, jun.—Dated sth August, 
1877. 6d. 

A suitable box or frame (mounted on wheels) an arrang 
of levers wapeding the platform. The frame carries a suitable pillar 
provided with a steelyard and hinged so as to lay ina horizontal position 
when not in use, where it is securely held by a bolt attached to the frame, 
taking into a jaw on the pillar, and fastened by a thumb nut. The con- 
necting rod between the weighing levers and the steelyard is made 
adjustable in its length. 

16. ArpaRATUs FoR VENTILATING Rooms, &c., D. Crossley.—Dated 8th 
Auguat, 1877. 6d. 

The first part is an apparatus that can be applied as an inlet for fresh 
air, and consists of a casing or box to be fixed in or against an opening 
formed in the wall, communicating with the external air. or with the 
hall or passage. When fixed against the wall the top is fitted with a lid 
to open and close by hand; the inside at or near the top is fitted with 
plates of perforated zinc or wire gauze. The second _— relates to im- 
provements in the outlet ventilating apparatus described in provisional 
specification, No. 323, dated January 25th, 1877, and consists in applying 
alight flexible screen to act in conjunction with the valve, door, or flap 
described in before-named specification. The third rad relates to 
terminal outlets, suitable for the top of a smoke flue, chimney top, an 
air flue, or the roof of a building. The terminal or ventilator is made 
of metal or terra-cotta; the top end is expanded or bell-mouthed, and is 
arranged with louvers carved in such a manner that the external current 
of air blowing into the louvers, will be so divided in its course that it 
will take an upward direction. 

8017. APppaRATUs FoR REFRIGERATING, EVAPORATING, AND DesiccaTING, 
A. G, Southhby.— Dated 8th August, 1877. . 

The vapour produced by removing the atmospheric pressure from water 
passes through the pump used to produce the necessary vacuum, where it 
is partially compressed and pated to a second = complete the com- 
pression, care being taken to keep the parts with which the vapour comes 
in contact, above the temperature at which the vapour condensed, When 
the vapour is compressed to the density of the atmosphere it is allowed 
to escape, 

3019. Fiurentwa AND Separatinc Souip Matrers From Liquips, F. 
A. Bonnefin.—Dated 8th August, 1877. . 

Longitudinal slits are ieonea in the sides of the filtering chamber, 
extending from the top to the bottom and bordered with india-rubber. 
Fabrics of a sufficient thickness to be compressed by the india-rubber 
are placed in the slits, and by causing a vacuum in a chamber formed 
beneath the filtering chamber, the liquid part of the substance is caused 
to enter the lower chamber by means of the capillary attraction of the 
fabrics, 

3021. Ratstnc, Lowertna, aNp Fixinc Venetian Buitnps, J. Evererd.— 
Dated 8th Auguat, 1877. 6d. 

A frame is attached to the top rail of the blind and is divided into two 
compartments, each of which receives a lever arm working on a common 
centre pivot, The inner-end of each arm is vertical and carries a pulley 
over which cords from the blind pass, and continuing under the frame, 
pass downwards over a pulley on the outer end of the lever, which is hori- 
vontal. The weight of the blind pulling on the inner rollers grips the 
cords between the levers and the cross of the frame ; upon the cords 
being pulled the pressure on the outer rollers releases the cords and the 
blind roller is raised. In order to lower the blind the outer ends of the 
lever arms are attached to a rod, which, on being pulled dow: ds, 








tat + 





83028. APPARATUS ror MEASURING HEIGHTS, S. Pitt.—Dated 9th August, 
1877,—(A communication.) 8d. 

A reservoir is filled with a liquid and connected by a flexible tube toa 
pressure gauge, so that upon the reservoir being taken to different heights 
will indicate the same on the scale of the pressure gauge. 

8029. Bicycie WHEELS, P. Duerre.—Dated 9th August, 1877.—(Void.) 2d. 

The nave is made with a number of short arms projecting radially from 
it, which arms are bored and tapped to receive the ends of the wire 
spokes, and by means of a revolving cutter the exterior of each of the 
me 9 is turned to a cylindrical form, concentric in each case with the wire 

ole, 
3030. MEANs oF PREVENTING ALTERATIONS OF VALUE IN CHEQUES, BILLS, 
&e., H. Pottin,—Dated 9th August, 1877. 6d. 

This consists in making the documents with numerals of successive 
d inations, and p ing holes at or near the numerals expressing 
the amount the document represents. 

3032. Nuvuiryine THE Destructive AcTION or Torrepogs, &c., D. Mc J. 
Campbell.—Dated 9th August, 1877. 6d. 

This consists in applying to driven sosige aclose-fitting cover or “Wo 

acataes ts 


of india-rubber formed with e 

repelling force, such cover being formed in strips and passed under the 

vessel, the ends being attached to braces by which they are pulled 

upwards firmly against the sides. 

3083. MouLps ror THE MANUFACTURE oF GLass BottLes, P. A. Cahue.— 
Dated 9th August, 1877. 4d. 

This consists in a metallic mould furnished with a cover, and turning 
by means of a suitable arrangement of gearing. At the bottom of the 
mould is a fixed metallic cavity, in which is placed a hollow bottom of 
any suitable material, being a non-conductor of heat. This fixed part of 
the mould rests on a support, in the interior of which passes a rod moved 
by a treadle, the object of which is to raise up the bottom of the bottle. 
30386. Lanp CuLtivatTinc AnD Harrowine Macuine, J. Davis.—Dated 

9th August, 1877. a 
* Curved revolving tines or prongs are arranged in seta of four or six, 
and are actuated by toothed wheels on the axle of the driving wheel. 
Each tine is cleared of the weeds it collects by means of a clearer formed 
with a slot, through which the tine passes, the other end of the clearer 
turning on a pin carried by the preceding tine. This end of the clearer 
is also fitted with a crank arm coupled by a link to a corresponding crank 
arm on the opposite tine. As each tine enters the earth the clearer rests 
on the surface, and causes the clearer which works with the oppesite tine 
to pass along its whole length and clear it of weeds. 


3088. Sewer Traps, G@. L. Scott, jun.—Dated 9th August, 1877. 
is ists i it of sewer trap in which there is a 


in an arrang' 
for the sett] t of mud separate from that through which 

the water flows away, the drainage being conducted in the first instance 
to the said chamber. To the grid is attached a spout which extends 
downwards into a chamber which is surrounded by an outer casing, and 
from this a trapped exit for the water extends. At the lower part of the 
central chamber is a false bottom or plate, which may be drawn up, and 
with it the sedi t, by any suitable instrument inserted at the top. 
8089. Rartway Wueets, R. Williams.—Dated 9th August, 1877. 4d. 

This relates to :ailway wheels which are composed of metal and wood. 
The boss is cast with tapered fins or ribs which extend from the boss to 
the outside of the flange, radiating from the centre, and one-sixteenth of 
an inch under the thickness of the timber, so that it can always be 
drawn tightly together between the outside plate and the flange of the 
boss. The timber is fitted between the fins or ribs. 
3041. Screw Bouts, Sckew Spinpies, AXues, &c., T. J. Smith.—Dated 

9th Auguat, 1877.—(A communication.) 6d. 
This consists of forming an external thread on the nut of a diff tt 








4d. 





hy h 








turns in a sliding frame to which it is attached, and which has two 
friction rollers actuated by acam on the fly-wheel shaft. The back of 
the slide valve has the same form as the face and works against a concave 
plate, the edges of which suit the cylinder ports, and are perforated so 
that steam may enter to the k and hold it and the slide valve in 
equilibrium. ‘The slide valve is ly rotated by lever connections to a 
sleeve sliding on a feather on the spindle, and is actuated by a cam 
sleeve on the fly-wheel shaft. The governor causes the cam sleeve 
to slide on the shaft, thus altering the expansion, according to the power 
required 

3064. Braces, SPANNERS, AND Screw Wrencues, 7. Palmer and W. 

Jones, jun.--Dated 10th August, 1877. 8d. 

A tool holder rotates in a box-like support or case to which the handle 
of the-brace is pivotted at right angles to the tool holder. The end of the 
handle within the case is convex, the curvature being excentric to the pin 
on which it turns. When the handle is turned upon its pivot in one 
direction, its end bears tight against the tool holder and carries it round 
with it; but when turned in the opposite direction, the curved end leaves 
the holder, which thus remains stationary during the return stroke. A 
spring acts on the end of the lever and presses it tight against the holder. 
Spanners and screw wrenches are similarly formed, the tool holder in the 
brace being replaced by a grip with a recess to receive the nut to be 
screwed. 


3066. RerriceRator Cars, &c., W. Morgan-Brown.—Dated 10th August, 
1877.—(A communication.) 6d. 

The interior is used for preserving meat during transportation. The 
ice ptacl a bottom interiorly and convex exterior, which 
collects the vapours and discharges them into a gutter having a disc e 
pipe supplying into a trough. A platform is construc within the 
receptacle for the support of ice above the bottom of the receptacle. A 
chamber is formed below the platform for the collection of brine. The 
ice receptacle is supported in the car by a series of trusses. The casing 
of the car is composed of an outside shell secured to the sill and timbers 
and ay or studding, the studding having longitudinal pieces 
morticed into them, to which is attached a sheet of felt having a facing 
of paper, between which and the shell an air space is left; an inner she’ 
of wood faced with paper is also provided. 


3068. Manuracture or Cotron Corps, J. Mellodew and J. Hardy.— 
Dated With August, 1877. Gd. 

The binding pick and two face picks are employed alternately, but 
instead of causing the binding warp threads to pass alternately over two 
and then under two weft threads, a varied arrangement of the warp 
threads is employed so as to bind the face and back of the cloth more 
firmly together. The threads of warp that form the niche or roots of the 
cords are subjected to a greater tension than the rest of the warp threads 
forming the back of the cloth, so as to produce a curling, cockling, or undu- 
lating surface. 
ee ee 8. Simmons,—Dated 11th August, 1877.—{Not proceeded 

with.) 2d, 

This relates to improvements on patent No. 4284, dated 6th November, 
1876, and consists in forming the runner with a spring ring to catch into 
a notch ‘in the stick when the umbrella is opened, the ring being de- 
pressed by means of a button in order to close the umbrella. 

3070. Oster Peetinc Macuinery, J. C. Fell.—Dated llth Auguat, 1877 
-—(A communication.)—{ Not proceeded with.) 2d. 

This consists of a “‘bruiser” and a “stripping cylinder,” with the 
necessary geared wheels for drawing the osiers through the bruiser and 
stripping cyiinder, 

3072. Cuatrs, S. Schwarz and C. Boettcher.—Dated 11th August, 1877. 6d. 

To the top part of each back leg is pivotted an upright rod, such rods 








itch to the thread within the nut, and screwing thereon a second nut, 
yy which means the first nut is prevented from turning back after 
it has been tightened up and the second nut tightened up upon it. 

3045. Portas_e Music Stanps, J. F. Walters.—Dated 10th August, 1877. 
6d. 

The legs are connected by links with a runner sliding on the standard 
and operating after the manner of an umbrella The runner is 
secured by a set screw, The rack or table is formed of hinged bars and 
closes like a double parallel rule. A sliding piece on the standard serves 
to adjust the height of the table which is attached to it. . 

3048. Currinc Screw Tureaps ON Tunes AND CuTtinGc-orr LENGTHS 
THEREOF, G. W. von Nawrocki.—Dated 10th August, 1877.—(A com- 
munication.) 6d. 

Two dies are ci go ay of elliptical form, one of which is fixed by screws 
in a curved slot jaw, and has a handle screwed to its outer end for 
turning the instrument. The other die fits with a dovetailed projection 
into a slide that is moved up and down an arm on one side of the jaw by 
means of a screw screwing through the end of the arm. The slide is 
hollow, and in it is a cutting blade for cutting-off the tube, for which 
purpose it is protruded through the slide and through a hole in the 
screw die thereon by means of a screw working through the end of the 
slide. 

3050. Recervine LystRUMENTS AND ReLays ror ELecTric TELEGRAPHS, 
R. W. H. Higgs.—Dated 10th Aug ust, 1877. le 

When an electric current is transmitted through a conductor pressed 
against a moistened absorbent surface which is in motion the friction of 
the conductor on the surface is much diminished. This effect may be 
utilised in receiving instruments and relays for electric telegraphs b’ 
covering adisc with a suitable absorbent material and moistening it wii 
water or a saline solution, such disc being caused to revolve. A metallic 
disc is placed on the former and kept stationary by a torsion -wire or 
spring, both discs being connected in the circuit of a telegraph line. 

onen ee a pel 4 friction causes the Meprnrwe be to be 

d partly round, but when a current passes the metallic disc 

spring back. A tongue attached to this disc is thus caused to oscillate by 

intermissions of electric currents, and may be utilised in any known 
manner to produce audible or visible signals, or as a relay, by shaking 
and breaking contact for a local circuit. 

3051. Gasauiers, &c., C. H. Richardin.—Dated 10th August, 1877. 6d. 

The suspending portion consists of three parts, folding one within the 
other from top to bottom and vice versd ; the upper is composed of 
four square and hollow tubes connected by so! mike them above and 
below to cross pieces ; the upper pieces, hollow like the lower, communi- 
cate one with the other by a connecting piece, by which the gas is 
supplied. The lower cross ene unites with the second part of the 
pay oye which is formed of two hollow tubes of the same dimensions 
as the former; this junction is effected by cocks. The third, or last part, 
formed like the preceding one, of two tubes, is articulated to the former, 
and so rendered solid with it, turning, as desired, in any direction. The 
lower ends of these tubes are fixed to a branch piece, forming the support 
to the gas or other globe and burner. 

8054. Vuccanisine or TREATING CaouTCHoUC, R. Dorendorff.—Dated 10th 
August, 1877.(A communication.) 6d. 

During the vulcanising operation the itch is subjected to the 
action of superheated steam of a com tively low pressure. Two 
bers in a cast metal base, in 


co} ng vessels extend downwards into c! 
which Steam is generated in one vessel, iat passing 
orm: 





lamps are placed. 
through a tube near the top, enters the second vessel which 
with a double. shell, and is superheated. The steam, on en 
second vessel, travels down between the two shells, and then upwards 
through openings in the bottom of the inner shell. Any water arising 
from condensation flows down, and is rapidly reconverted into steam. 
3057. Meruop or Securinc ToorHep WIRE IN THE PERIPHERY OF 
CARDING OR WASTE OPENING CYLINDERS FoRMED oF METAL, J. H. 
Leather.—Dated 10th August, 1877. 6d. 

This consists in the construction of carding or opening cylinders having 
every alternate thread or coil of teeth secured in an artificial groove 
formed between the teeth that are inserted in the grooves or threads cut 
in the ci f of the cylinder. 

3059. Looms, J. Leeming.—Dated 10th August, 1877. 10d. 

This relates, first, to mechanism for operating the picking apparatus 

intermittent] id. ti ly, and com; a boss keyed or secured 








releases the cord and allows the blind to descend by its own weight. 
8024. Gas Enorines, &. C. Mills and H. Haley.—Dated 8th August, 1877. 
8d. ‘ 

A cylinder, piston, and crank are employed, but no fly-wheel. The 
cylinder is provided with valves at each end, which, when the piston has 
moved a certain distance, and when an explosive charge has been drawn 
in, receives a sudden motion for cutting off the supply, and at the same 
time injecting the igniting flame alternately at each end of the cylinder. 
The motions are effected by a cam acting upon suitable rods and spring 
connections, There is an exhaust valve at each ‘end of the cylinder. 
The motion of the piston and connected parts is controlled at certain 
times by an effort required to drive water or other fluid thro an 
orifice, which may be in area. A cam or other such aj nce 
is — on the crank shaft, which, when the piston is starting from the 
cylinder end, pushes a roller, which can © eld according to the flow 
of liquid from a small cylinder provided with a piston, and therefore by 
adjusting the aperture of egress, the speed of the main piston during a 
part of its stroke can be governed. 

3027. Sroprerinc Borries, Jars, &e., J. and J. E. Carter.—Dated 9th 
August, 1877. 6d. 

Into the top portion of the stopper proper is fixed a piece of wire, 
which is ed through a hole in a lever at its bottom or 0; ite end to 
that in which it is connected to the ; the fulcrum of the lever is 
obtained by working in a pin, which is fixed to one or more side 
which are secu permanent position by means of wire securely fasten: 
to the neck of the bottle, flask, or jar. 








an y 
to the picking shaft, and having a projecting fi or “lock piece.” 
Secondly, .to the weft fork tole: A series of forks are employed, 
opera’ by the rise and fall of the boxes (in case of drop boxes), 
such forks acting upon other forks for raising and depressing 
the weft. Lage to the mechanism for opera circular boxes. 
The ordinary rack levers are employed, and a pinion on the axis 
of the boxes, the racks being put in gear as required by the pattern 
mechanism. Upon the tappet or other shaft is a strap excentric, the 
strap of which is connected with and gives positive and continuous 
motion to a lever and draw pin. Above the latter, faller levers are 
suspended, cranked at one end, so as to en with the draw pin when 
permitted to fall; the other end of each lever is connected to one of a 
series of hooked-shaped cams. 

3060. Heatina Feep Water or Steam Borers, 7. Jones.—Dated 10th 

August, 1877. 6d. 

A vessel supplied with water is heated’by the products of busti 
as they pass to or along the flues. This vessel is fitted with two pipes, 
one entering it near the bottom and the other at the top.. The outer ends 
of these two pipes enter the under side of an open vessel arran: 
above the former vessel, thus causing a constant circulation of hot 
water. 

8068. Vartante Expansion Gear, G. W. von Nawrocki.—Dated 10th 
August, 1877.—(4 communication.) 6d. 

The expansion is varied automatically vy the action of the governor. 

The ports are inclined at an angle of 45 deg. with the horizontal slide 





spindle. The slide valve is circular and is fixed on its spindle, which 





being ted together by bands of webbing or india-rubber or other 
suitable material, at the top and bottom. To these bands a number of 
slips or laths of wood are fixed. 


3073. SparK EXTINGUISHING APPARATUS FOR Locomorives, ‘Farm 
Enaines, &c., F. Wirth.—Dated 11th August, 1877.—(A communication.) 
6d. 


The exhaust tube and blast tube are directed with their outlet down- 
ward, and lead the exhaust steam and the direct blast steam toa mov- 
able funnel-like apparatus fitted in the bottom of the chimney, with its 
apex extending downward into the smoke-box ; this apparatus in conse- 
quence of its conical form leads the steam towards the chimney. 


3074. Dress Suspenpers, H. Halladay.—Dated 11th August, 1877. 6d. 

Two levers cross each other and are jointed together near one end like 
a pair of forceps, the portion of the dress to be suspended being gripped 
between the ends of the short arms of the levers. A slide is fitted to the 
long arms of the levers and, by drawing them together, gives a gripping 
action to the short arms. 

3075. Macainery ror BEVELLING THE ENDs OF LappInc BoARDS FOR 
Winpine Lace, &€., AND ALSO FOR DOWELLING, J. Smith.—Dated 13th 
Auguat, 1877.—(Not proceeded with.) 2d. 

Two knives are mounted in a carrier with their cutting edges set at an 
angle of 45 deg. to the line of motion, the carrier being made to revipro- 
cate by means of a crank and connecting rod. The board to be bevelled 
is placed on an adjustable bracket and pushed in contact with the knives 


3077. Looms, W. Stead and J. Conlong.—Dated 13th August, 1877. 6d. 

This relates to apparatus for effecting the changes in the relative i+ 
tions of jthe drop-box. Tappets or cams are employed to raise the lever 
connected with the drop-box, and the motion is given to the cams by 
means of rim wheels or stud wheels which actuate star wheels connected 
with the cams. The rim wheels are arranged to slide to and fro upon a 
stud or axis, or upon axes of motion. 


3078. Sprine Piston, W. Lockwood.—Dated 13th August, 1877. 6d. 

The spring, for distending the piston rings is made of steel or other 
suitable material coiled so as to present a series of tig icirel 
in plan, and a single semicircle in the end view. The spring thus formed 
is bent to a cire shape and the ends attached together, when it is 
placed within a recess formed in the piston. 


yg WEAVING TWILLED Fasrics, C. H. Hooper.—Dated 13th August, 
1 6d. 


In order to uce a twilled coating in two colours arranged in lines 
diagonally, whilst still retaining a handsome warp twill face, a double 
warp is employed, one warp on each of the colours, and the two wefts 
are also employed of the same two colours, and they are shot alternately. 


3080. Raitways anp Tramways, J. C. Russel.—Dated 13th August, 1877. 


8 

The rails are fitted upon or embedded in grooves made in a continuous 
surface formed with composite blocks or sleepers manufactured as 
described in patent No. 845, dated 2nd March, 1877. The blocks are 
formed with grooves corresponding on one side to the outline of the rail 
section, the inner side being e to receive a key driven in between 
it and the rail, and having one side formed to the shape of the rail and 
the other to that of the groove. 

3081. Macuives ror Dryine, &c., H. W. Kelly and J. G. McEntagart.— 
Dated 13th August, 1877. 6d. 

This consists, first, in the employment of tube-plates formed with 
tapering or bell-shaped holes or apertures ; secondly, in the employment 
of a fan made in the form of an archimedian screw blade in the chamber 
or pipe into which the arm is conducted after its passage through the 
heating tubes; thirdly, in providing the inner surface of a pipe above 
that containing the fan with a wedge-sha' block or deflector, so that 
the inflowing current of air is split or divided. 


3082. MaNnuracTuRE oF CausTIC ALKALIES AND THEIR CARBONATES AND 
CHLORINE AND VARIOUS SuB-PpRopucts, W. R. Lake.—Dated 13th 
August, 1877.—(A communication.) 4d. 

Seventy-four to seventy-six parts of chloride of sodium is mixed with 
thirty parts of litharge and four or five times its weight in water, the 
whole being placed in a crushing machine heated to 80 deg. or 90 deg. 
Centigrade. The crushing operation is continued for upwards of an hour 
and a-half, and produces a white paste which is drained and cooled 
and afterwards placed in cloths, and submitted to hydraulic pressure, by 
which means 95 per cent. of the caustic liquor is extracted, leaving a hard 
cake of chloride of lead. This is pounded and mixed with water again, 
then filtered and pressed, the last traces of lead being precipitated by 
carbonate of soda, and the operation completed in the usual manner. 
8083. ManvuractureE or Wire, W. RB. Lake.—Dated 13th August, 1877.— 

(A commumeation.) 6d. 

This consists of a set of three grooved rollers arranged at an angle of 
120 deg. to each other, or a set of four grooved rollers arranged at an 
angle of 90 deg. to each other, and in combination with such set of rollers 
a die is arranged, so that jthe wire after passing through the rollers 
forced through the die. The rollers may be poured ether in any suitabl 
manner. 


as 51 Heck1ine Frax, &c., 4. D. Robertson,—Dated 13th August, 1877. 








+, 
Ss 


Both ends of stricks of flax or hemp are heckled at one continuous 
operation by means of an a igen placed between a pair of heckling 
machines, by means of which the stricks as they leave the first 
machine are turned over with their holders,’and then shifted length- 
wise in the holders, and when shifted are secured in their new 
position and delivered to the action of the second machine. The 
troughs of the two machines are connected by rails so as to form a con- 
tinuous channel for the flax holders, and between these rails is pivotted 
a turn-over box open at one end to receive the flax holders in succession. 
The clamping nuts are then slackened, and the flax drawn forward by a 
- of nipping jaws, when the nuts are tightened and the holders 
lelivered to the second machine. 
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AND EMPTYING VESSELS CONTAINING 
Shepherd.—Dated lath August, 1877.— 
(Not proceeded with.) 2d. 


This consists in tilting vessels by means of an open spiral spring, the 
coils of which are wound side by side, one end of which spring is fast to 
or abuts against a fixed substance, and the other is fast to or abuts 
against a lever, pulley, or wheel which is connected to the vessel by 
means of a rod, rack, chain, cord, or other flexible material. 

3087. Foop Preparations, C. Morjit.—Dated 14th August, 1877. 4d. 

The fruit or vegetables are cooked, and then sufficient gelatine is added 
to form the pulp into a jellified mass on cooling, when it is desiccated to 
hardness. Flesh, fowl, or fish after having the skin, fat, and bones 
removed, are cooked under cover until the requisite smoothness and 

istency are obtained. Then gelatine is added and desiccation (after 
the manner usual in drying gelatine) proceeded with. 
3088. Exvevators, J. 8. Taylor.—Dated 14th August, 877. 6d. 

This consists of a platform preferably mounted on two or more pair of 
wheels, one pair being so by means of a lever or levers the 
said pair of wheels may be readily turned into a position which will 
allow of the rail or back end of the platform descending to the ground, 
and thus forming an inclined plane, up which the material or crop is 
urged by ropes or bands. 

3091. Ecco Wuisks or Bearers, L. Collier.—Dated 14th August, 1877.— 
(Not proceeded with.) 2d. 

The machine is fitted with a table capable of sliding up and down, and 
serving to hold the vessel containin, e eggs. When the whisking is 
completed the table is lowered, and with it the vessel. Another vessel 
is then put in its place, and the operation repeated. 

Macuivery For Spiittinc Stone, &c., G. W. 
Dated 14th August, IST7T—(A communication.) 6d. 

The machine is made in a form similar to a steam hammer. The 
hammer head or block is fastened to the piston rod and has a long stroke; 
it falls by its weight only, no steam being applied to the upper surface of 
the piston. The block has below a prismatic steel edge, and the anvil 
has an exactly corresponding prismatic steel edge, so that both edges 
meet and are parallel. 

3093. Harpentne or TouGHEntne Grass, 7. Bock.—Dated 14th August, 
1877.—{A communication.) 6d. 

The article when removed from the glassblower’s pipe is placed in a 
heated metal stand on a smooth plate and cove’ with a metal shell, 
soas to exclude the air. The shell is lined with a non-conducting 
material or wire netting, in order that the glass shall not touch the 
heated metal shell or the stand, but shall be surrounded by an intervening 
air space, which protects it whilst cooling. 

3004. Boxes or Cases ror Fancy Articies, 7. B. Bates.—Dated 14th 
August, 1877.—{Not proceeded with.) 

A number of photographs or pictures are mounted on a band and con- 
nected at either end to a roller fitted into the lid of the box or case. By 
turning either roller the pictures will be seen in succession through an 
aperture left in the lid. 

3096. MaNUFACTURE OF AGENTS FOR THE PuRIFICATION OF SEWAGE, &c. 
G. Fournier.—Dated 14th August, 1877. 4d. 

Aluminous schists are lixiviated with water, and the resulting lixivia- 
tion is boiled for about forty-eight hours in contact withiron. The boiled 
liquor on cooling deposits crystals of sulphate of iron. The mother 
liquors remaining after the crystallisation of the sulphate of iron are 
mixed with a sufficient quantity of chloride of sodium (common salt), and 
the mixture is submitted to the action of cold, when the sulphate of soda 
is formed and precipitated, and a solution of chloride of iron and chloride 
of aluminum remains. 

3097. Sprsninc, J. Bottomley.—Dated 14th August, 1877. 6d. 

A recess is formed in both the top and bottom flanges of the bobbins in 
order to prevent the strong hairs or “‘kemps” in mohair or other yarns 
becoming entangled with the spun thread. 

3009. Presrrvinc Woop, J. N. Sears.—Dated 14th August, 1877.—(A 
communication.}—{ Not proceeded with.) 2d. 

Green wood is heated under atmospheric or gaseous pressure until the 
natural fluid becomes fixed with the fibre; the temperature is increased 
simultaneously with the pressure within the closed vessel containing the 
wood, until the required heat and pressure are attained to complete the 
operation. 

3100. Rearinc axp Mowrne Macuines, J. £. Phillips.—Dated 14th 
Avguat, 1877. ld. 

Two separate guides are fitted toa self-raking reaper, in order to con- 
trol the rakes as they rotate ; one guide is fitted with a movable switch 
actuated by.a foot treadle near the driver's seat, and is so that 
when in one position the rakes clear the cut crops from the platform, 
whilst when the switch is in the vther position the rakes pass above it 
and the platform is not cleared. The other guide serves to control the 
rakes which are not employed to clear the platform, and it directs them 
so as to gather the crop towards the cutters, and then to rise, missing the 
sheaf on the platform. The rake arms are fitted with rollers bearing 
upon the guides, and can be set on either guide, and as many rakes as 
desired may be placed under the control of the switch. 
$101. Workixc Rattway Brakes, W. Cooke.—Dated 15th August, 1877. 

—{A communication.) 6d. 

A converting pipe projects into the fire-box through a gland. The pipe 
is fitted with a cover in order to charge it with charcoal for deoxidising 
the steam. Steam is admitted from the boiler to the converti ipe, 
and the gases resulting from the decomposed steam are oannnel ya 
small pipe to a reservoir, where it is stored until required to operate the 
brakes. 

3102. Fireproor CEeILincs AnD FLoors, J. Moore.—Dated 1ith August, 
1877. 4d. 

The ordinary wood joists are fitted with triangular or other suitably- 
shaped fillets of wood nailed, or otherwise secured to them, in order to 
project and support and maintain the fireproof material in position. 
3108. AppLiances ror BuiLprne tn Concrete, C. H. Simmonds.—Dated 

15th August, 1877.—{ Not proceeded with.) 2d. 

Standards are erected at the four corners of the building to be erected, 
and panels extend from one to the other, such panels being fitted with 
bolts taking into holes in the standards. Two panels are pi in posi- 
tion, and the space between them is filled in with concrete. When this 
is quite set the panels are unbolted and raised up to the height of the 
next course, again bolted to the standards, and the process repeated till 
the desired height is attained. 

3104. Macuivery ror Curtinc Articles or Giass, 7. E. Seago and 
F. C. Kloz.—Dated 15th August, 1877. 8d. 

The glass article to be ornamented is sup 
which a forward and backward motion may be given so as to the 
glass article against the rotating mill, grindstone, or cutter, the said 
guide rod being provided with a helical or other groove or slot which 
takes upon a key or feather in the interior of a barrel working in a tubu- 
lar bearing, and the latter being connected to a swivelling or oscillating 
axis. The mechanism for making a number of equivalent cuttings on the 
glass article carried by the guide rod consists of a dividing plate moved 
through the desired angle after each cutting by the guide rod, the position 
of the dividing plate being fixed by a spring sliding bolt taking in succes- 
sion into a circle of holes opposite to which the said spring bolt is 
adjusted. 

3107. Deessrxc Bacs, Portmanteavs, &c., G., G. W. and J. Betjemann. 
—Dated 15th August, 1877. 6d. 

This consists in mounting on an axis, coincident or nearly so with the 
axis of the cover, or of one or both parts of the cover, where the latter is 
divided into two parts, a flap or receptacle, which as the cover or part of 
cover is being turned during a part of its motion, on opening the article, 
remains in its lower or normal position, but after such cover or part of 
cover has traversed a certain portion of its motion it acts by suitable con- 


S086. Apparatus FoR TILTING 
Liquips, J. W. Lister and A. B. 





von Nawrocki.— 


2d. . 


rted upon a guide rod to 


3115. Manuracrure or Tartaric Acip, &c., FROM THE RESIDUES OF 

Wine, F. Wirth.—Dated 15th August, 1877.—(A yore age 4d. 
This consists in heating the residues of wine to a temperature of about 

140 to 170 aeg. Centigrade, in closed or unclosed vessels, by fire, hot water, 

steam, or other suitable means. 

3116. Manuracrure or BREAD, A. Clark.—Dated 16th August, 1877.— 
(Not i with.) 2d. 

After the dough has been mixed to the proper consistency in an ordi- 

nary dough mixing machine it is conve: into a flat sheet by passing it 

through rollers, after which it is passed under a frame carrying a number 

of square or oblong cutters, where it is cut in pieces of about 1 or 2 Ib. 

weight. The pieces of dough are then folded into any desired shape and 

baked in a travelling or stationary oven. 

3117. Foon ror Carte, F. Jrwin.—Dated 16th August, 1877. 4d. 

This relates to the employment of the residues produced in the employ- 
ment of Indian corn, and rice forthe manufacture of corn flour, starch, &c. 
This residue consists in wet maize or rice extract, which is mixed with 
bran and with the sweepings of corn flour mills. A proportion of treacle 
or other substance containing saccharine matter may be mixed therewith. 
The substances being first ground are mixed into a paste, which is moulded 
into cakes and baked. 
$119. VentTILatiInG APPARATUS FOR WATER-CLOsETS, D. Gill.—Dated 16th 

August, 1877. 6d. 

This consists, first, in the use of an inlet pipe by which air is carried 
into an “ effluvia chamber,” and thence to the upper portion of the pan 
of a water-closet ; secondly, in the use of an inlet pipe by which the air 
is allowed to enter an air-box furnished with an automatically acting flap 
or lid, and thence through the riser of the seat of the closet to an exit 
pipe provided with a valve. 








DEATH OF THE CHIEF Constructor or Devonport Dockyarr. 
—By the death of Mr. Alexander Moore, Chief Constructor ot 
Devonport Yard, on Monday last, the dockyard has lost an 
able professional head and the service one of its ablest and most 
zealous public servants. Mr. Moore had been upwards of thirteen 
years chief of the shipbuilding work at Devonport, having been 
appoinied in January, 1865, to the office, and ed Master Ship- 
wright. Mr. Moore was what would be styled a shipbuilder of 
the old type. He was one who thoroughly understood the prin- 
ciples and practice of both iron and wood shipbuilding, the 
management of large bodies of workmen, and possessed a business 
capacity of a very high order. Besides being a member of local 
a institutions, he was a member of Council of the 

nstitution of Naval Architects from its foundation to the time 
of his death. He was very much respected b who came in 
contact with him; his sound judgment in all business matters 
was much relied on, and his loss will be much felt by all who 
knew him. 

SHIPBUILDING IN 1877.—The Board of Trade has issued a 
return, showing the number and tonnage of ships built in the 
United Kingdom during the past twelve months, from which it 
appears that the tonnage amounts to the large total of nearly 
580,000 tons, and of these 405 were steamers and 724 sailing ships. 
The Newcastle district, as it has now done for some years, takes 
the precedence both in the number of vessels built, their aggregate 
tonnage, and in the average size of steamers. Next in order 
come the Clyde ports, but at some distance behind, and it is 
worthy of note that the strike there has affected the output less 
than might have been expected. The figures for the Newcastle 
and the Glasgow districts respectively are given below. The 
Newcastle district includes the Wear and the Tees; and the 
Glasgow district includes Port Glasgow, Greenock, Dumbarton, 
and Ayr :— 

P Newcastle District, 


Gross tonnage. Average size. 
198 steamers 4% -. 281,704 1,170 steamer 
40 sailing ships 38,470 962 ship 
238 270,174 
Glasgow District 
Gross tonnage. Average size. 
118 steamers on 81,738 693 steamer 
67 sailing ships 71,162 1,062 ship 
185 152,900 


Untversity CoLiece, Lonpox.—The council of University 
College, Gower-street, have resolved to establish in connection 
with the engineering department an engineering laboratory on a 
plan which may thus be described :—The work of the laboratory 
will be roughly divisible into two main branches. The first 
will include such experiments as are required for ascertaining the 
physical properties upon which the characteristic engineering 
a and proper use of various materials depend, and for study- 
ing the physical laws which determine the nature of the problems 
with which engineers have to deal. For example, there will be 
experiments on the general laws of elasticity ; experiments on the 
mechanical properties of gases and vapours, and upon the way in 
which they are infil d by changes of temperature ; experi- 
ments on the general laws p | heat and electricity, and on the 
thermal and electrical properties of particular substances. ese 
and many other operations which may be conducted in the 
engineering vase aig 3 Dea closely resemble much of the ordinary 
work of a physical laboratory, and it would probably be impos- 
sible to make an absolute separation between experiments which 
would be appropriate in either laboratory ; but as a rule it may 
be said that this of the work of the engineering laboratory 
will differ from similar work done in the physical laboratory by 
the experiments being on a larger scale, and by the conditions 
being chosen with more direct reference to those occcurring in 
practice. General experiments of the kind that have been indi- 
cated may lead up to others of a more specifically engineering 
character, which would form the second main branch of the 
work of the laboratory. While the first class of experiments 
will relate to general properties of the materials employed by the 
engineer, and to the general laws of the physical agents with 
which he has to deal, those of the second class will be concerned 
with concrete engineering problems, selected so astoafford examples 
of the determination of the mostimportant classes of practical data. 
The following are some of the chief heads under which the opera- 
tions included in this branch of work may be classified :—Investi- 

tions into the properties of materials when employed in the 
orms given to them in engineering structures and when subject 
to stresses of the same amount, and applied in the same way as 
those which occur in actual practice; tests of the efficiency of 








nections upon the flap or receptacle to raise it from the horizontal to a 
vertical position or thereabouts, and thus expose all the contents of the 
bag or other article. 
3109. Po.isHixc Macutne, P. Jensen.— Dated 15th August, 1877.—(A com- 
munication.)—(Not proceeded with.) 2d. 

This consists in a table, below which is fitted a treadle for working a 
crank shaft with fiy-wheel, whence motion is transmitted to a small 
quickly revolving spindle. To the spindle is fixed in continuation a 


; experiments on the action of such agents as heat and 
electricity in producing the special results to which they are 
applied by the engineer. The plant and apparatus uired for 
the.equipment of the laboratory will iackale 1) some of the chief 
instruments used in purely physical researches, such as instru- 
ments for accurate measurements of length, time, and mass, 
together with the apparatus required for studying the thermal 





short india-rubber cylinder, to which is fixed in continuation a flat iron 

blade, on which a circular wire brush may be loosely fitted, such brush 

having a loose ferule for taking hold of by the hand, while the brush 

revolves loosely therein. 

3111. Compressinc anp Packine Hay, Corton, &., M. Lahaussois.— 
Dated 15th August, 1877. 6d. 

The hay passes upon endless bands between two steel cylinders, andis thus 
compressed, when it is pushed forward into a collector divided into 
compartments by sheets of iron. The collector receives an intermittent 
upward motion so as to present the compartments in succession to the 
opening between the cylinders. The bale thus formed of superposed 
layers is then bound with wire, and the sheets of iron are removed. 
3114. Parer-currinc Macuines, J. Salmon and R. C. Ross.—Dated 15th 

August, 1877. 6d. 

This consists in the machinery for actuating the cutting knife of paper- 
cutting machines, and in the application thereto of an under knife. e 
cutting knife is fixed to a knife-holder, which is actuated by two cranks, 
one of which fits in a hole at one end of the holder, and the other fits 
in a block sliding in a slot at the other end of the holder. The cranks are 
fixed to two shafts, which are turned round by worms on a cross shaft. 
One of these worms is fixed on the cross shaft, and the other is connected 
to it by a clutch or other equivalent. By this means the relative posi- 
tions of the cranks can be varied. 





Pp presented by the steam engine or other heat engines, 
and the electrical phenomena connected with telegraphy ; (2) 
ap tus of a more specifically engineering character, includin 
a few machine tools which would serve both for experimen 

urposes and for making and repairing apparatus ; (3) mazhines 
Pa experiments on elasticity and the strength of materials ; (4) a 
steam engine (of not too small power) specially arranged so as to 
be capable of being worked in various way, and so that measure- 
ments of all the quantities concerned in the working can be made ; 
(5) a collection of tested specimens, engineering materials, models 
of mechanical combinations, models for instruction in machine 
drawing and designing, &c. The total cost will be about £23,000. 
An application was made to the Royal Commissioners of 1851 for 
funds to assist in carrying it out. e Royal Commissioners have 
as yet taken no action in the matter, and the council of the college 
has resolved not to wait longer for the sake of making a start on 
a large scale, but to commence at once on such a e as their 
means will allow, assisted by such external aid as they can obtain. 
The laboratory, it is intended, will be ready for work at the 
commencement of the next session in 1878. It will be under the 
charge of Mr, Kennedy, professor of engineering. 





THE IRON, COAL, 
OF BIRMINGHAM 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE preparations for war are impeding business. There is 
much less disposition to buy iron now than a fortnight ago, 
whether raw or manufactured. 

Quotations are without change, nor would leading firms admit 
upon ’Change in Wolverhampton — or Birmingham to-day 
—Thursday—that there is any probability of an alteration in rates 
at the quarterly meetings next week. 

High-class boiler plates are in better request this week than 
last ; indeed, there are firms which are able to report a larger 
business in this denomination at the er of April than 
distinguished the beginning of January. But their experience is 
the exception, new plate orders being rare, and running mostly 
upon girder and similar low qualities. There is no improvement 
to report in the sheet trade, which is gradually quieting, though it 
is still the department in which most business is being done. 
Prices cannot be reported as hardening. An addition has been 
made to the sheet-making concerns of this district by the erection 
at Smethwick of sheet iron rolling mills for Messrs. Morewood 
and Co., a well-known firm of galvanisers at Birmingham. In 
addition to rolling and corrugating of the sheets at the new 
works, it is expected that Messrs. Morewood will there on 
ord also. At one time Messrs. Morewood had mills at 

ilston. 

Small angle bars are in steady request ; and small rounds and 
flats likewise, of a common quality, are in large proportionate 
output, though new orders are somewhat scarce. An improved 
business is being done in nail rods, mainly for export. 

Pig iron is more freely offered this week than last, and in other 
than high-class sorts may be got on terms a shade in favour of 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


buyers. 
Coke has of late given way sensibly. To-day washed coke 
from the ovens in South Wales 


was upon plentiful offer at 
14s. 6d., and there is reason de that tr cti 
Pb ye heavy quantities are taking place at 1s. per ton under 
that re. 

Coal is in better demand at the domestic collieries, but in 
manufacturing sorts the trade rules dull. High-class forge coal 
is realising 9s. per ton in a few instances, but the bulk of the 
forge coal is selling at 7s. 6d. Furnace qualities are priced upon 
the basis of 9s. per ton. 

A search for coal at Lower Gornal has resulted in the ten-yard 
seam being found at a depth of only sixty yards, contrary to the 
expectations of many ex adenine mining engineers who held 
that the district contained no valuable minerals in consequence 
of the vicinity of the Silurian measures. It is estimated that 
the discovery will add about 200 acres of coal and ironstone 
= Lo estate of the Earl of Dudley adjacent to his Himley 

Yolliery. 

At a meeting of the Mines Drainage Commissioners in Wol- 
verhampton on Wednesday, it was reported that, with the excep- 
tion of one clause, the new bill had passed through the Lords in 
the same shape as it had been submitted, and that there was 
practically little or no opposition to it in the Commons. 

Mr. Wm. North, mining engineer, whois the Mayor of Dudley, 
was on Monday made the new president of the Dudley Mining 
Institute. In his address, he complained in strong terms of 
the operation of the Mines Drainage Act, saying that it had 
cost two firms with which he was connected £1700, yet they 
had received ‘‘ not a farthing benefit.” 

The state of trade at the engineering yards and the heavy iron- 
foundries is less inactive than it was at the close of last year. 

The engineers at the Cullwell Ironfoundry in Wolverhampton 
of Messrs. Evans have accepted a 74 per cent. drop in their wages 
rather than work an extra hour per day. 

Birmingham edge-tool firms report that the Australian demand 
exhibits a little improvement, and that in the markets of South 
Africa and South and Central America, English-made hoes, 
hatchets, and miners’ picks fairly hold their own against American 
competition. 

A drop of 10s. per ton has been declared in cut nails, and 
current quotations are the lowest which have ruled for many 
years. the reduction is intended to bring the quotations of 
Staffordshire firms below those of the Leeds makers in certain of 
the markets. Nail sheets are selling at from £6 15s. to £7 10s. 





r ton. 

There is no official alteration in the quotations for nickel this 
month, but prices have a downward tendency. 

is week’s advices from South America are more valuable 
than for some time past ; from a few of the markets in that part 
of the world some excellent orders have come. 

A stimulus will be given to the pre tions by American firms 
to make aes by the discovery of the United States Customs’ 
authorities that for four years they have been passing tin-plates 
as ‘tin in sheets,” instead of as ‘‘galvanised iron and _ tin 
plates.” The latter class of goods pay nearly double the duty 
collected on the former. 

The Mill and Forge Managers’ Association, at the annual meet- 
ing which has just been held, have di the question of the 
employment of ‘‘ young persons” at the ironworks. The theme 
was the subject of the address of Mr. Ww. Farnworth, of Swindon, 
an ex-president. The association condemned the recent legisla- 
tion affecting the question, which they said worked largely to the 
prejudice of the trade—of men and masters alike. An extension 
of the age from thirteen to fourteen years as the limit for boys 
should be stoutly opposed by everyone. 

The North Staffordshire iron trade is this week marked by a 
quieter tone. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is no material change, and certainly no improvement, 
to report in the iron trade of this district, some of the merchants 
complaining that if anything matters are worse. The mow oe | 
market at Manchester continues to be moderately well attended, 
but the amount of business done is very small. 

The position of Lancashire makers of pig iron continues much 
the same as I have reported for weeks past. A moderate amount 
of local iron has been sold since the commencement of the year, 
but the demand has recently fallen to very small a. 
Although producers might be open to good offers from old 
customers at slight concessions, they declare that already they 
are losing so heavily upon present prices that there is very little 
disposition to make further reductions. For local hematites 
there is also only a very small inquiry, and the limited amount 
of business doing is competed for keenly 2 Cumberland makers, 
who are offering in this district at extreme y low figures. one 
of the causes of the present limited demand for this class of iron, 
apart from the general slackness of trade, I may mention that 
during the period of oreeny high prices consumers tried 
mixtures of other irons, which in many cases they have since 
carried out with success, and are led to resort chiefly to 
low-class irons. 

Derbyshire iron continues tolerably steady in price. Lincoln- 
shire iron isa drug in this market, and Middlesbrough brands are 
also offered at as low figures as ever. 

The finished iron trade is very dull, and what little business 
there is to be done is in many cases being held in suspense until 
after the Staffordshire quarterly meeting. Prices nominally are 
about the same as last week. 3 

Finished iron works, foundries, engineering and machine- 
making establishments all continue very short of orders and in 
the majority of cases have been put on short time. 

The coal trade continues very dull. 
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Many of the gas companies are now coming into the market 
with inquiries for contracts, but such long forward deliveries are 
being asked for in some cases that colliery proprietors as a rule 
do not care to entertain them at the present. low prices and 
very few will quote for contracts extending over more than 
twelve months. 

The quiet tone frequently spoken of as characterising the 
hematite district of Furness Cumberland must again be 
reported, re isno movement either in one direction or another, 
and the demand though quiet is very steady, for makers are 
enabled to dispose of the iron they manufacture without accumu- 
lating any greater stocks than at present exist. Inthe Furness 
district two-thirds of the furnaces are in blast, but in Cumberland 
only twenty-four out of forty-six furnaces are at present producin, 
pig iron. e output of these furnaces is great, however, an 
represents a large tonnage of iron. The industrial position of the 
district is good, when compared with the trade doing elsewhere. 
A fair tonnage of iron is being shipped to the Continent, and this 
will probably increase with the opening of the shipping season. 
Prices were quo’ on ’Change at Barrow on Monday to be 
unmoved at the following rates: No. 1 Bessemer, 64s. at makers’ 
works ; and No. 3 forge, 61s.; other qualities being at propor- 
tionate values. Stocks of iron remain as large as they have been 
for some months, but they do not increase. 

The steel trade occupies an active position, the demand being 

large and inquiries on home and foreign account such as to induce 
the belief that a good trade will be done during the season, 
although prices have been reduced to such a low point. The 
activity is observable both in the railway and merchant mills. 
One day this week an interesting experiment was made in No. 2 
shed of the Barrow Steel Works with a view of testing the pro- 
ducing power of the machinery, when the following unparalleled 
result was attained :—In the Bessemer de ment three pits were 
working with six vessels or converters. uring the twenty-four 
hours there were seventy-seven blows, giving the total weight of 
ingots made at 479 tons 14 cwt. 3 qr. No. 2 cogging mill 
received its supply of ingots from seven heating furnaces, there 
being 56} heats, and the weight of blooms made was 469 tons 
16 ewt. r. 8lb. It is known, of course, that the cogging 
mill in steel works now takes the eo of steam hammers in most 
establishments. No. 2 rail mill was engaged on the Grand 
Trunk section of rail, and in twenty-four hours there were pro- 
duced here 1405 rails, varying in length from 24ft. to 26ft. 3in., 
the total length rolled being 11,694 yards or 68 miles. The rail 
mill was ee by six furnaces, in which there were 70} heats. 
The Grand Trunk section of rail weighs 65 1b. per yard, and if 
the mill had been engaged on Midland or Great Eastern sections, 
an equal length would have been rolled, and the weight of out- 
mut would have been much larger, inasmuch as it takes quite as 
ong to roll a light as a heavy rail. The result is considered 
highly satisfactory, and is said not to have a parallel in the 
history of the British steel trade. The work was done under the 
superintendence of Mr. J. Smith, ize works manager; Mr. E. 
Lones, assistant works manager; Mr. E. Fitzsimonds, who has 
charge of the Bessemer department; and Mr. J. Nichols, the 
mills manager. 

Tron shipbuilders have secured a few new orders, and it is 
likely that some activity will exist during the summer. A new 
steam ferry boat will be placed on Walney Channel to communi- 
cate between the main land and Walney Island in the course of a 
few weeks. The steamer, which has been built by the Barrow 
Shipbuildin, Ve pay will work by means of an endless chai 

A newly fitted up furnace, with modern appliances, has been 
blown in by the Lemulets Tron Company, itehaven, and 
another furnace has been blown out to make similar alterations. 
The company have three furnaces in blast. 

The Lowther Hematite Iron Company have blown in another 
furnace. 

‘The iron ore miners at Cleator Moor are in a distressed con- 
dition, work being very scarce. numbers of the men are 
idle, and it is said that some tradesmen have been obliged to close 
their establishments. 

Extensions are being made at the Moss Bay Steel Works, and 
the po ag will shortly be increased. A third converter is to be 
put down, 

Tron ore is in fair request at 13s. 3d. to 14s. for best qualities, 
and 10s, to 12s. for second qualities. 

The le remains exceedingly quiet, and old prices are 
still ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In several districts the reduction of wages, as agreed to by the 
South Yorkshire Miners’ Union, and confirmed by the employers 
at a general meeting called for the purpose, has not been very 
pleasantly received. The men were averse to any reduction 
exceeding 34 per cent., being a little under one half of what the 
=e emanded, and they were, in some cases, dis: to 
quarrel with their representatives for offering to concede more. 

n the whole, however, the compromise has been fairly received. 
The price of coal, for household as well.as manufacturing purposes, 
remains unaltered. It is rather singular that the effect of these 
reductions has been invariably mis-stated. The fact is that the 
miners’ are now precisely as they were in 1868 in the matter of 
wages, but as provisions and other necessaries have greatly risen 
in value during the last ten years, they are, poem much worse 
off than they were at that date. It would scarcely be too much 
to say that the colliers’ wages in South Yorkshire and North 
Derbyshire are from 1s. to 1s. 6d. per day less in 1878 than they 
were in 1868. Trade remains very dull, although in one or two 
quarters an improved call for steam fuel is reported. 

The heavy trades inue in a stagnant state in spite of the 
war rumours. Our iron manufacturers do not seem able to 
meet the competition of foreign firms. They have got wages 
down to an almost unprecedented level, yet they are not able to 
find increased employment for their men. It was confidently 
expected that after the last reduction the ironworkers would find 
compensation for their reduced wages in more regular ae, 
and the hope was held out to them that by making the conces- 
sions they did, they would enable local firms to defy Ln am 
competition. As yet that hope ‘has not been realised. Work is 
perhaps a shade more plentiful, owing to one or two exceptional 
contracts ; but in girders the Belgian makers have still the run 
of the good work. The pile of buildings, consisting of central 
schools, board offices, and the Firth University, at present in 
course of erection in Sheffield, will have very little local iron 
employed in their erection. I was over the works this week, and 
was assured by the contractor that he was using ian girders 
exclusively because he could have them delivered at 20 per cent. 
less money than those made by our local manufacturers, 

Steel is in a satisf state. Sheffield seems to have 
recovered all the ground which appeared two years ago to have 
been lost. The almost universal substitution of steel for iron in 
the speciality of rails has had a most encouraging effect on this 
branch, and the re wo ner of the uses of steel in other ways 
has also favourably influenced the trade. Cast steel -has shared 
in the general fall in prices, and cutlery manufacturers who were 

med to use Bessemer “ middles” at £6 odd per ton are 

now tempted by cast steel at £8 10s. per ton, to take the latter. 
Competition in cast steel is very keen, and there are complaints 
that several local houses are forcing the trade by rates which are 
er unremunerative. The railway spring trade is very 


id. 
In the manufacture of armour-plates there is some activity. 
essrs. Charles Cammell and Co. are actively employed on con- 
tracts for the British, Austrian, and vernments. 





Generally, however, the armour-plate mills will not be fully 
occupied till the question of steel and iron in the manufacture of 
the plate has been decided. The Atlas plate has failed to stand 





the test, and I am informed that the Government is prepared to 
give Mr. rr a er Sg ie: the agp isle ra od 
opportunity of testing his patent, the speciali 
is the use of iron with the steel in the backing of the 
plate. The Cyclops Company have been engaged for several 
months in experiments upon a new projectile, from which 
great things are anticipated. The ordinary shell is made 
of chilled cast iron. Sir Joseph Whitworth abandoned 
this principle in favour of steel, but in ing his 
followed the method adopted in the production of big guns—his 
shell had to be forged. The Cyclops Company have succeeded in 
casting their shell in a mould, the advantage of which needs no 
explanation. They have forwarded to the Government specimens 
of these shells which are shortly to be subjected to official trials. 
The leading manufacturer of sheep shears informs me that 
the orders for this season are bees light. The trade 
ought to be at its full, but it is unusually low and languid. 
utlery is not called for so largely as is e in April. The 
head of one of the leading houses in Sheffield showed me the 
other day the advices. received from their agents in the United 
States and in Canada. The Western merchants have been to the 


stores, and gone away, it is said, without doing any business. 
From Canada the accounts are similar. The tariffs rearrange- 


ments and the Silver Bill cause uncertainty, and a reduction in 
rices being expected, customers naturally hold back from buying. 
Eatadero, spear, and howie-pointed knives are again being called 
for from Spain; and in the hope of a speedy settlement of the 
Eastern Question, arrangements are being made for a resumption 
of activity in the Levant trade. 
e Government contract for the supply of files for her 
Majesty’s dockyard establishments has been secured by Messrs. 
Charles Cammell and Co., Limited, Cyclops Works. They are 
generally successful in obtainin, this contract, which is a tas 4 
important one, and keeps their whole body of. file smiths at wor 
for several months. 

The engineering branches are dull. Masters have not as yet 
succeeded in getting rid of the nine hours’ system, and the men 
have up till now successfully resisted the more important reduc- 
tions demanded from them. Two houses report a fair trade, but 
others have been obliged to get rid of a number of old hands for 
whom they have failed to -find employment. 

The annual meetings of Messrs. Wm. Jessop and Sons, Limited, 
Brightside Steel Works, and Messrs. Charles Cammell and Co., 
Limited, Cyclops Works, have recently been held. essrs. 
Jessop and Sons have paid 5 per cent., and Messrs. Cammell and 
Co. 74 per cent., the former being the same as last year, and the 
latter 24 per cent. less. Jessops make no secret of their profit 
for the year, which is close on £30,000. Cammell’s people keep 
theirs as quiet as possible ; but I believe I shall not be found far 
wrong when I say that they have earned a profit during the 
twelve months of between £70,000 and £80,000, which is not at all 
bad for dull times. 

War is expected in commercial circles, and the feeling is that 
though its outbreak would postpone commercial prosperity for 
two years, even war would be preferable to the present state of 
anxiety and uncertainty. 

The Paris Exhibition is exciting much interest in Sheffield. I 
have seen nearly all the exhibits which have been forwarded. 
They make a brave show. At the Philadelphia Exhibition 
Messrs. Henry Disston and Sons exhibited the largest circular 
steel plate in the world. The same firm are exhibi at Paris, 
but there they will be confronted by Messrs. Wm. Jessop and 
Sons, Limited, Brightside Steel Works, who have produced a 

late of mammoth proportions. It isso big that a special truck 
Rad to be built for its conveyance. I am not at liberty to give 
the dimensions, lest some rival firm should attempt a bigger. 
Cutlery will be shown by. Messrs. Joseph Rodgers and Sons, files 
by Messrs. Spencer and Son, steel—showing the whole process of 
its manufacture—by Messrs. Jonas, Meyer, and Colver, of the 
Continental Steel Works, and by other firms. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a numerous attendance on ’Change at Middles- 
borough on Tuesday, but business was again flat and prices were 
based on No. 3 Cleveland pig selling at 40s. per ton less 1 - 
cent. Sales are slower, merchants hanging off in the hope that 
they will be able to buy at 39s. per ton. They incline to this 
belief because the masters are now producing iron at a less cost 
than they were a fortnight ago, chiefly owing to the low price of 
fuel and the fact that the blast men have accepted 
the 10 per cent. reduction in their wages. The masters will make 
a struggle before they offer to sell at lower quotations than their 

resent lists. It cannot be denied that some of the pig makers 
=e lost money during the past few months, and will now be 
able to make cate ating profit. 

Trade in all branches is miserably bad, with the exception of 
shipbuilding and engineering, and people on’ seem to con- 
tent themselves with merely making inquiries, and hoping for an 
early improvement. 

The Cleveland ironmasters’ returns for the month of March will 
be issued in a day or two. It.is expected'that they will show a 
slight reduction in the make, but not a very great change in 
the stocks, At Middlesbrough, Messrs. Connal and Co. have in 
their warrant storés 58,900 tons of pig iron, and they are receiving 
a considerable quantity daily. 

In the finished trade there is the same dulness which has 
characterised it for many long months. 

Mr. David Dale, of Darlington, who has just been elected 
president of the British Iron Trade Association, has consented to 
act as sole arbitrator in the question of the ironworkers’ wages in 
the North of England. Mr. Dale was the first president of the 
— of arbitration, and has the entire confidence of both masters 
and men. 

The mechanics in the Cleveland district have had their wages 
reduced 10 per cent. At Messrs. Bolckow, Vaughan and Co.’s 
works, a large number of men who refused to accept the reduc- 
tion have been paid off. 

With the many well-known advantages possessed by Messrs. 
Bolckow, Vaughan, and Co., the owners of mines, collieries, 
lands, ships, blast furnaces, iron, and steel works, and engineering 
establishments, it is not surprising that they paid 6 per cent., 
in spite of the depression last year. 

ngineers and shipbuilders continue fairly busy; there is, 
however, nothing at present calling a” gas mention, 

The coal and coke trades are unal A 

On Tuesday next the quarterly meeting of the North of 
England Iron Trade will be held at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THouGH not quite so depressed as it was in the preceding 
week, the iron trade is yet exceedingly dull. In‘the course of 
the week there have been several “ung >, to revive speculation 
in warrants, which, notwithstandin e depressing nature of 
the political news, had the effect of inducing a slight rise in 

rices; but the increase is not warranted by the extent of the 
ain Bote business, and is not likely in the meantime to be 
maintained. Lately makers’ iron has. been much pressed upon 
shippers, with the result of still further decreasing the prices; 
but Recto last week the oe inquiry was rather better, so 
that rates are at the moment.of writing not quite so low as. they 
were aday or two ago. Several brands are, however, somewhat 
cheaper than they were at the date of last-year. There is a 
falling off in the quantity of pigs imported from the North of 
England. Since last week about 80 tons of pig iron have been 
wit wn from: Messrs. Connal and Co.’s stores, where the 





reserve now amounts to 170,467 tons. There is no change in the 
number of furnaces in blast—87 as against 115 at the same time 
last year. On Friday the warrant market was comparatively 

» with a slight advance on the prices of the preceding day. 
On Wednesday the market was quiet and dull day, with a 
small business at 51s. 1d. cash. T’o-day—Thursday—is a religious 
holiday, and the market is therefore ¢ iB 

General founders, pipe-makers, and firms eng: in the con- 
struction of machinery for abroad and of iron for use in shi 
building are all well employed. The pipe-making branch is 
exceptionally fortunate, and there are many fresh contracts in 
the market. Locomotive builders are also busy, but the other 
departments of the manufactured iron trade and the several 
branches of engineering as a rule continue slack. Last week’s 
shipments of iron manufactures from the Clyde embraced £13,000 
worth of castings, chiefly pipes for Rio de Janeiro and Bombay ; 
£2000 machinery, £3000 sewing machines, and £2500 miscel~ 
laneous articles. 

Messrs. Neilson and Co., of the Mossend Ironworks, have, in 
accordance with the decision of the North of England Arbitration 
Board, reduced the wages of their puddlers 9d. per ton, and those 
of millmen, forgemen, and others engaged in the manufacture of 
finished iron, to the extent of 74 a cent. At the Dalziel Iron- 
works, Motherwell, belonging to Mr. Colville, a reduction of 10 

r cent. has been made in the wages of mechanics. Despite these 
acts the strike at the Phoenix Ironworks, Coatbridge, still con- 
tinues, but it is not expected that the men will hold out much 
longer. The reduction made in their case by the Messrs. Spencer 
was 10 per cent. The depression is still felt in most of the mal- 
leable works of Lanarkshire. It is stated, however, that the 
large works at Coats, lately owned by Colonel Jackson, are on 
the eve of being put in operation by an influential Glasgow firm. 

There is a rather better inquiry for coals for domestic con- 
sumption, but the trade as a whole has not improved. The 
shipping department is comparatively slack, and prices continue 
very low. 

An influential meeting of coalmasters has been held in the 
Glasgow Coal Exchange with the view of adopting measures for 
effecting a reduction in the railway dues for the coal traffic, the 
prices of coal being at present so low the charges are heavily felt, 
and it appears that some of the railway companies are more 
exacting than others. A committee has been appoin to 
obtain information as to the charges on the differentrailways and 
branches, and to report to a future meeting. The prospect of 
the companies reducing the dues is not very hopeful. 

e coal miners of the Airdrie district, co the number of about 
4000, are on strike against the last reduction of wages. They have 
been encouraged to expect success by the fact of one of the coal- 
masters intimating his willingness to return the amount of the 
reduction if all the mineowners agree to do the same. Great 
distress prevails among the families of the men, who are utterly 
without funds to carry on a contest like that upon which they 
have just entered. 

Two interesting launches have been made this week from Clyde 
shipbuilding yards. On Monday, Messrs. T. Wingate and Co. 
launched the Fairlight, a paddle steamer of 430 tons, built 
entirely of steel, for the Port Jackson Steamboat Company, of 
Sydney. She has a rudder fore and aft, is to be employed in 
river traffic, engines of 135-horse power, and is expected to be a 
very swift boat. The other notable launch was that of H.M.S. 
Comus, the first of six steel corvettes of 2200 tons each, and 2300 
indicated horse-power, which Messrs. John Elder and Co. are 
constructing for the Admiralty. The Comus was successfully 
launched on Wednesday, in presence of a large number of spec- 
tators. The other five vessels are being pushed forward with all 
possible expedition. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE are rumours afloat in Cardiff of substantial Government 
orders being on the market, and this has im a good deal of 
briskness to the coal trade, and vessels are being eagerly sought 
after to charter for the Mediterranean. But these orders are not 
held in much repute by the old-established coalowners, their chief 
merit being that they are safe; which is more than can be said for 
a great deal of the floating trade at present. 

he prospects of the coal trade during the present week-are 
good, i, Judging from the vessels now in port, and if they are 
oaded, with anything like briskness, the total exports from 
Cardiff alone this week will trench closely on 100,000 tons. 
Last week the total from the whole of Wales sent foreign did 
not amount to more than 95,000 tons, and the result was a degree 
of slackness at most of the collieries, many only being at work 
three days out of the six. Iam glad to report an improvement 
in the coke trade. Not only are Howlais, Cade and Ebbw 
Vale good customers, but large trains now go to the North, and 
amongst the shipments last week was some to Nantes, and also 
to Bombay. Both at Swansea and’ Newport the coal trade has 
taken a better course, and though: prices have not moved, the 
demand is well sustained. Last week Swansea exported 3000 tons 
more than it did in the previous week, and the list of shipments 
included substantial cargoes sent from the Rhondda Valley to 
Lisbon. and to France by the Cwmamman Company. If the 
outlet from the Rhondda Valley had been carried through, it 
would have materially benefited the port of Swansea, but now 
this is virtually abandoned. 

The Yarcand, a fine sailing ship belonging to Bates and Co., 
has arrived at Newport to load with rails for Bombay. The 
business done in rails last week included 250 tons for uglas 
from the Landore Steel Company, 775 tons to Gefle by the 
Rhymney, and to Gothenburg 566 tons by Dowlais. In bars 
little was done, Llynvi sending 800 tons to Bombay, and 45 tons 
going to the same place from the Dowlais Iron Company. 

Notices of a cessation of contract to all except colliers have 
been issued this week at Dowlais and Ebbw Vale. It is not 
expected that any stoppage of works, or even a portion is 
intended, but that a reduction is inevitable. 

In the Swansea district the demand for patent fuel has fallen 
off, only about 500 tons having been sent to Franee. Things are 
a little r at Cardiff. 

Considerable falling off has taken place in the importof foreign 
ore during the-week, but this is due, I apprehend, not to any 
slackening of demand, but to the fact thatof Tate the ore ships have 
come in as a fleet, and that instead of small weekly totals, large 
monthly consignments will be received. A v good ore is 
stated to be in the Cornish district, but the difficulty of cleaning 
it makes it more expensive to work than that of Bilbao. 

The plate trade at Swansea is brisk, but prices are still at the 
low figure I have recorded. Generally the tin-plate works are by 
no means working at their full strength. 

A project is on foot to restart the Ynyscedwin steel, ironworks, 
and collieries, of £60,000 in shares of £10 each. 

I see by the report of the general superintendent of the Swansea 
Harbour, that the trade of Swansea exhibits a tolerably good 
condition. The average size of steamers coming in to that port 
is steadily increasing, and the harbour receipts, after expenditure 
for interest, working maintenance, &c., show a surplus for the 
six months’ trade of over ‘ 

Coal, iron, and steel quotations remain fairly stationary. 

Rumours reached me, just prior to sending off my despatch, of 
Mr. Crawshay being in a precarious state. . 

Quotations for tin-plates at 16s. to 17s. are obtainable, but in 
some cases they have been sold, ordinary coked plate, at 15s. 














Tue Royat AgricunturaL Socrery or ENGLAND, — The 
Bristol meeting of the Royal Agricultural Society will be held 
on the 10th, 11th, 12th, 13th, and 14th of July next. The entries 
for implements close on May Ist, and for stock on June Ist. 
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PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 

Readers 


prices. should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
ScorLanp— £s. d. £s. d. 
G.m.b.—No. 1:. .. 212 0/ Glengarnock—No. 1 217 6 
_* “ee 210 6 No. 3 213 0 
Gartsherrie—No. 1 218 6; Eglinton—No. 2 212 6 
No. 3 214 0} No. 210 6 
Coltness—No. - es 3 3 6! Dalmellington— Ne. 1.. 212 6 
No. . 215 6/ No.3... 211 0 
SummerieeNo. 1 218 0} At Ardrossan. 
No. 3 212 0; Carron—No.1.. .. .. 3 5 0 
= . « 3 0 6} - No 3.. 8 | 0 
Yo. 3 213 6! Do,, specially selected ©: 3 10 
Carnbroe—No. 1 214 0} At ort 
= eee 211 6) git N . 
Monkland—No. 1 |. 212 9| Shotte—No.1. - 3.9 ° 
No. 8 .. 210 9| aay #2: 
Chapelhall—No. 1 oo San ® - 
No.3... ~. 0 0 0| Kinneil—No. 1 214 0 
Quarter Clyde—No. 1 |) 213 0 No. 3 ll 0 
No.3 .. 211 6] At Bo'ness. 
The above at Glasgow, | CLEV; ELAND—Prices at works— 
deliverable alongside. | Nol... . ‘ 23 6 
Govan—No. 1. 212 | Pes oi) 6o ‘en 216 
No. 3 211 8 oe eepergey, & 
At * ad lg No. 4, foundry .. .. 119 6 
No. 4 Fag os ee 
Calder—No. 1. = -- 218 0 Mottled 119 0 
No. 212 0 ae -- 118 6 
At Port Dundas. } Thornaby, No. 3 24 0 
MonMOUTHSHIRE—Tredegar No, 3 tin-plate pig iron, 628. 6d. at works, 
less 2} per cent. runt. 
. Tredegar No. 3 foundry pig iron, 52s. 6d. do. 
£s.da. £58. 4. 
Wa.es—No. 2, f.0.b., Newport .. = - 27 6t00 0 0 
Forge, at works .. eo = 25 0te21 0 
Common pig, at works. . 20 0to0 0 0 
Best native ore, at works 215 0t0o0 0 0 
Both, Davenport, delivered in Aberdare. 
DeERBYSHIRE—No. “4 at Sheffield ° 25 0to2 7 6 
No. 20 0to2 5 0 
LANCASHIRE, delivered i in Manchester—No.3 2 ll 0t0c0 0 0 
” a No.4 210 0t00 0 0 
K. H. Messelmoun + © 0 O0Ot0o5 10 0 


Messrs. WaHITWELL and Co.'s Stockton net prices (on trucks) are—No. 1, 
oss No. 3, £2 ls. 6d.; No. 4 forge, £2 0s. 6d.; “‘ Thornaby” No. 4 
, £2 15s. 0d. net cash. 
EMATITE, at works, 2} dis. for digas cash. 


Bessemer ”—No. 1 37 6 
No.2 .. ee 8 5 0 
No. 3 an 336 
Ordinary No. 3 3 16 
No. 4 $16 
No. 5 316 
Mottled .. es 300 
White . 300 
Maryport Hematite—No. 1 sv 6 
No. 2 350 
No. 3 3 2 6 
No. 4 3.3°¢ 
No. 5 3 26 
oe -~ white > 326 
— No. 2 oe 376 
No.2 .. 35 0 
No.3 .. 326 
Puddled Bar— 
Wa ves—-Rail quality, at works 20 .. £3 5 Oto 310 0 
CLEVELAND 5 0t. 476 
Fox, Heap, and Co., iéin., plate quality, 
per to: 0 0t. 000 
Scpeeainann- Beamon: and Knowles Coal and 
Tron Co. .. oe - 417 6to 500 
MANUFACTURED IRON. 
Ship Plates 
Pearson & KxNow es Co., <9. 2} dis. for cash 815 0 
Gtasoow, f.o.b. bis £7 Oto 8 00 
Wares—At works, ‘net . RY on -- 610 Oto 000 
Mrpp.essro’, at works .. 65 0t 67 6 
Fox, Heap, & Co., at works, cash less + 
— or bridge plates (A) 4 610 0 
mrs eS dinate 
Boiler Plates— 
Wrtse os 706 
Pearson and KNowLes, ‘to 5 ewt. each h plate ee se ee 
Do. best best . oe - 105 0 
Do. treble best .. * 12 5 0 


2} per cent. discount for cash. The a a Knowles Co.'s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
Warrington, in lots of not less than 2 tons, or free alenguidie at Liverpool 
in lots of 10 tons and upwards. 

Sxeane Ironworks Co., Limited, re. Per ton— 


Ship and girder plates, Crown .. ‘ - 610 0 
Ditto Best 3 700 
on Best best... a a4 a 2 
Ditto Treble best se be - WW 0 

Puddled bars 400 


the Law Moor Co. iat London at 10s.; Ar de 7s. 6d.; 


and Hull, 5s. per ton extra. £34. 
Under 2} cwt. each me bs x" re oginaes 140 
2} ewt. and under 3 cwt. se i ale : - 150 
3 cwt. “i + cwt. . tee 
3} cwt. » 4 ewt. “ier 
4 cwt. ” 5 cwt. ey A. 
5 ewt. » 6 cwt. . 110 
6 cwt. o” 7 owt. - 11380 
7 cwt. and upwards 2 3.0 


Plates exceeding 6ft. wide, 2s. per ewt. extra. All plates exceeding 8ft. 
wide subject to special quotation. All plates differing from a square 
form or regular taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 

Tayior Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 
** Monmoor ” (E. T. Wricut and Sons). Best, to 5 cwt., 


to 4ft. 6in. wide, and to 32 es feet, ud ton +10 0 0 

a works ; =e 
Best best os “< at + oa = 2 
Best best best, tod ewt. .. ‘ = ss oe ae 
Special, to 3 cwt 1610 0 


Usual extras for overweight, sketches, &e. 
Barrows and Sons— 


B.B.H. Bloomfield plates .. o> M - -- 1010 0 
Ps. Best plates .. “ ‘- bie i -- 1110 @ 
. Best best plates we ss oi 5 -. 1310 0 
CLEVELAND . £8 Os. to 8 5 0 
Fox, Heap, and Co., at works, cash less 24 
Boiler shell plates ( _* t 710 0 
BOILER 
- on os oo, BMS 
Flangi y » 
Ns. sate i) 
Do., special quality ae ive oy - Se) 8. 
GLascow, fa. .. > o -- £7108. to 810 0 
Angie Iron— 
Bow ine and Low Moor, terms as above. per cwt. 
Land T iron, not exceeding ten united inches .. ry 40 
For each additional inch extra per cwt., 1s. 
Pearson and Know.es—less 24 per cent. for cash— 7i0 0 
from 1 by 1 by } to 34 by 3}, per ton . : as 
Best boiler do., per ten - Bee 
WuitwE and Co. less he. discount, sea ton 6 5 0 
Best 75 0 
Best best ‘boiler 815 0 
“*Monmoor,” at _ works, up to eight united inches.. 810 0 
Best 910 0 
Best best - 1010 0 
T-iron, as above, 10s. extraf 
Angle and‘T bars, 8in. to 9in., 10s. extra. 
ms »»  9in. to 10in., 20s. extra 
CLEVELAND £6 Os.to 6 5 0 
Wetse —“ Best best” angles from 1}x1}x5-16 to 3in... 6 5 


Also T-iron, f.0.b. less 2} and 1 per cent.J 








Guascow, f.0.b. .. 
ABERDARE. . 


Bar Iron— 


Bow tne and Low Moor, and Tar.Lor Bros., terms as one 


Fiat, Sey or eyeare, ese gHt. 
Do., 3} to ma 
Do., 5 by be u pwards ‘ 
Flats—l}in. by jin, and upwards.. 

» under jin. thick to }in. 

» under jin. to jin. .. 

a under jin. 


For each jin. less than lin. wide, extra, 10s. move ‘ton. 


uares—}in. and upwards 
4 -16in 


4 in. and 5-16in. 
in. 


Rounds—fin. and upwards — 
~ 9-16in. and }in. 
ah 7-16in. and jin. 
5-16in. 


se WtimesE os, otk erent gill at be 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per cwt. 
““Monmoor — (E. T. Wricut and Sons), at the 
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THE THIRLMERE SCHEME. 
No. Il. 


WE resume our analysis of the evidence adduced in this 
matter. Mr. Bateman averred that it was impossible to 
suggest out of the lake district another site than Thirlmere 
which was available, part of the ground which appeared at 
first sight to be stiitable being occupied by such towns as 
Lancaster, while a great deal of it lies less than 500ft. above 
the level of the sea, and forthis reason could not be utilised 
for Manchester... it does not appear that this point was 
much pressed during Mr. Bateman’s examination; but a 
great deal was said about pumping from the sandstone 
in the neighbourhood of Manchester. Mr. Bateman spoke 
very explicitly on this subject. We have already alluded 
to the fact that the old Manchester Water Company put 
down a well in the Ashton district. Many millions of 
gallons were expected from this well, but Mr. Bateman 
stated that the largest quantity got in a day did not 
exceed 800,000 galions of water, and that it was quite 
unsuitable for manufacturing purposes, being intensely 
hard ; and it is a curious fact that the ip conveying 
the water became coated with thousands of mussels, and 
at last became choked with their shells. It thus 
appears that in the first place water cannot be got in 
sufficent quantity from the sandstone; and that in the 
second place, even if it could, although it would answer 
for Birmingham, or towns having a large hardware or 
iron trade, it would not do for a city with large cotton, 
print, and dye works like Manchester. 

Driven to the lake district for water, there were 
several lakes to choose from, the generai position of 
which will be gathered from an inspection of any 
“large” map of the district. Thirlmere was selected, 
because, in the first place, it is the highest lake 
but one. Haweswater is higher, but there are only 
three lakes in the district sufficiently elevated above 
Manchester to be available. It was found, in the second 
place, that the required quantity of water could be 
obtained from Thirlmere for about £170,000 less than it 
could be obtained from Ullswater. That was by keeping 
the aqueduct so low that Ullswater could be subsequently 
drawn on if necessary ; but as on subsequent examina- 
tion it was found that as only 50,000,000 gallons per day 
could be conveyed by the proposed works, and 
that Thirlmere could supply this quantity, it was 
decided to keep the aqueduct higher. Excavations 
and tunnels were thus made of less depth and 


length, and a further saving of about £200,000 
effected, so that the advantage to Manchester by taking 
Thirlmere instead of Ullswater, should amount to 
£370,000. a there are lead works at Glenridding 
which injure Ullswater, washings from lead ore polluting 
the lake to some extent. Another reason is that the 
residences on the shores of Ullswater are very valuable, 
while at Thirlmere there are few of any importance. 
The rainfall of the district is very large, and the follow- 
ing table shows the extent to which the lake will be 
lowered by the withdrawal of various quantities of water 
daily in case of drought :— 
































Quantity 
drawn for | Length of drought. 
Manchester. Time it 
7 7 ; would take 
2 .im te -|2 .Jm ..im Ar .| to lower 
Bol si ci lb Zz 3| S| lake to its 
Gallons per |S 2 £}3 8 ee Ee Be Eee present 
day. SSE Sab S52 256\25 b\e4b\Sae level. 
t= foal =| “s al foal =] ley iad] a 
| | | | 
ft. in.|ft. in./ft. in.|ft. in,|ft. in./ft. in.'ft. in.) Days. 
10,000,000 |210|/8 4/3 6|4 2/4 815 8|510] 676 
20,000,000 | 4 25 4/6 al7 5}s elo 6ho 9 369 
| | | 
80,000,000 \° 2/7 8/9 2/1010 }12 6|14 3 1s 10 253 
40,000,000 hi 2|10 2/12 4 4 7|16 9/19 1/21 7] 193 
] 
} ! 
50,000,000 [10 012 9/15 8/18 4 \21 4 (24 6197 8| 157 
Thus it would require more than a whole year of dry 
weather to lower the lake to its present pra and bear- 


ing in mind how great the rainfall is in the lake district, 
there is no reason, we think, to doubt that the reservoir 
will undergo very moderate fluctuations in depth. Indeed 
10,000 acres of watershed at Thirlmere will give as much. 
water as 24,000 acres at Longdendale. 

The whole length of the proposed aqueduct is 102 
miles, of which some thirty old miles will be pipes. Of 
tunnel, properly so called, there will be fourteen miles; 
of cut-and-covered conduit, thirty-nine miles; and of cast 
iron syphon pipes, about thirty-three miles ; while the 
pipes for conveying the water from the end of the aque- 
duct proper to the reservoirs at Prestwich which supply 
the city, will be about nine miles long, and Pie bt 
pipe from the same place to Denton will be about seven- 
teen miles and a-half. Mr, Bateman’s detailed estimate 
of the cost and quantities is set forth in the accompany- 
ing table :-— 





Manchester Corporation Waterworks.—Supply of Water from Thirlmere, 31st Dec., 1877. Summary of Parliamentary Estimate. 




































































ae ae it oP leek beck bell tock Le 
54 | re} g | $ Su = Pa 
5a ai | £2 | ssb2 | Bed. | 82%, | 522, | fee, | S-2, Seaas 
= 8 oi Ze si] be | Z8e8 [S82R | sR ag°e | og te “goa |8a5 
EE Description of work. 78: oe! £22 | gp3F | sage 38 gs 34 gy | 388" | Sees oie 
aes 2" As & | “Soh A | | | as 
a5 aa 3° | 25 | 2582 | $238| ¢228| 9225 | 224 | 3352 eta: 
ge 4 =e | E/E g% |98F [588 [o S85 |ORR leer eg 
“SE b | = 4 = = = 4 
TES Uey Oe URS Ve | bod 
Mis. chs. |Yards} Tons./£ 8. d.| &£ £& £ £ £ £ 
1, 2, 3} Works at Lake: Embankments.. _ - _ — | a 25,782 _- ~ _ _ 25,782 
6, 7,8 ie Me 58 on ee . «| 8..74°50 115,719) — — | —- 88,312 _— es pee Sin: 38,312 
9\Forebay or entrance to aqueduct =~ —_ — — | _ 2,000 _- — — _ 2,000 
9) Aqueduct: Tunnels unlined 7. 14,185, — |10 0 0 £17,600 141,850 - _ -- _ 141,850 
per mile. 
Do. do., lined .. 14.. 8°59 | 10,644) — {14 0 0) £24,640 149,016 - - ~ _~ 149,016 
per mile. 
Do., cut and covered conduit ../ 39. .21°64 |69,116) — 8 0 0| £14,080 552,928 _ = _ _ 55,928 
per mile. 
Do., extra cutting on same - -- - - £8 18s. Od. 21,500 _- — —_ _ 21,500 
per lin. yd., 
or £15,226 
per mile. 
Do., bridges,culverts,&c., on same —_ - - -— 22,750 - a a 22,750 
Do., cast iron syphon pipes, 40in.| 32..77°77 |58,081]39,381| 411 6 264,068 | 264,068} 264,068} 264,068] 264,068} 1,820,340 
pr.l. yd.| £5 17s. 2d. 
Do., wells on do. ° _- - _ per lin. yd., 35,400 8,850 8,850 8,850 8,850 70,800 
Do., overflowson do. .. -- _ - or £10,310 9,900 — -_ pts wi 9,900 
Do., bridges on do. 2 as - _ - per mile. 26,625 9,051 11,051 11,051 9,051 66,829 
Do., extra cutting on trenc ‘ — _ - 2,000 2,000 2,000 2,000 2,000 10,000 
10) Pipe to Prestwich, 36in. diameter} 9 34 | 16,588] 9,439) 64,491 64,491 64,491 _ _— 193,473 
Do., extra cutting, bridges, &c.. os _ - 9,650 2,950 2,950 _ - 15,550 
11| Reservoir at Prestwich o4 = _ —_ 19,280 _ ms _ — 19,280 
12)Pipe to Denton, 33in. diameter. .| 17. .37°80 | 30,745) 19,583) _ —- _ 129,649} 129,649] 259,298 
Do., extra cutting, bridges, &.. _ — — _ _ _ 8,341 5,225 13,566 
4, 5|\Diversions of Shouthwaite and 
Mill pana we &e. sete ‘ y 2,.64°22 | 4,933) — _ -_ _— -_ 33,069 33,069 
Contingencies ; On pipes, 5p. ct. ie «t 
On works, 10 per cent... § aoa 124,885 21,471 21,671 25,886 25,374} 219,287 
1,510,437 372,881 376,081 449,845 477,286 | 3,185,530 
Land: Drainage area & wayleave] .. .. on 230,000 —_ — 9,000 — 239,000 
1,740,437 | 1,740,487 | 2,118,318] 458,845 
2,113,318 | 2,488,399 | 2,488,399 | 2,947,244 
2,947,244 | 3,424,530 | 3,424,530 








The amount is, it will be seen, £3,424,530, but only | 


£1,740,437 will be expended in the first instance. to 


supply 10,000,000 gallons of water. The embankment, | 


tunnels, and conduit will be made once for all, and the 
pipes will be added as the demand for water increases, 
each additional pipe—about 40in. diameter—giving 
10,000,000 gallons more per day. 

A very few words suffice to describe the aqueduct. It 
will, as we have said, be partly in tunnel, and therefore 
quite out of sight; another portion will be built in 
hydraulic mortar in excavations cut in the hill side 
and will be invisible when the earth has been replace 
over it and levelled. Again, in some places it will be 
embanked—if we may use the word—against hill sides, 
while other lengths of the works will’ be built on the 
surface, the conduit — covered over with an embank- 
ment from 7ft. to 9ft. high. Streams will be crossed by 
ornamental bridges where necessary. In other cases 
plain girder bridges wide enough to take five parallel 
rows of cast iron pipes will be used. In no case will the 
masonry conduit carry water under pressure. In other 
words, it will be simply a gravitation channel never 
running quite full. 

A considerable district undermined by collieries has to 
be traversed, and Mr. Bateman was very properly asked 
how he proposed to carry his conduit through a region in 


which the ground frequently subsided, in a way certain 
| to fracture a structure not ing some elasticity. 
Mr. Bateman explained that he would deal with such 
difficulties as he had done already with others of a similar 
nature in the Wolverhampton district. He pro to 
use cast iron pipes with flexible joints caulked with india- 
rubber, which expedient has proved perfectly successful. 

An immense amount of time was taken up in the 
examination and cross-examination of witnesses, who 
were called either to prove or disprove the statements 
which had been advanced as to the ruin of Thirlmere’s 
beauty by the proposed works. It would be little more 
than waste of space even to indicate what was said here 
on either one side or the other, and we may therefore 
confine ourselves to more interesting matter. 

A point obviously of the utmost importance is the 
purity of the water about to be obtained at so large a 
cost, and concerning this, it is satisfactory to learn that 
no doubt exists. According to Professor , the 
water of Thirlmere is superior in quality even to that 
of Loch Katrine. The results of careful analyses are set 
forth in Table A, while the constituents of the present 
water eupply are set forth in Table B, which gives the 
mean of three analyses. 





Professor Roscoe’s evidence went to show further that 
from his knowledge of the manufacturing processes 


carried on in Manchester, it would be useless to obtain a 
supply of water from the sandstone, as it would prove far 
too hard. To substantiate his views concerning the quality 
of water obtained from wells in the Manchester district, 
he handed in a table giving analyses of samples of water 
taken from eight wells, of which the following is a 
summary :—Crown Brewery, Hulme, total solids per 
llon, 26°5 grains ; permanent hardness, 3deg. Lime- 
iln-lane ; total soli s, 51 grains per gallon ; hardness, 
9deg. Brewery-street, Strangeways; total solids, 56°5 
ins per gallon ; hardness, 15 deg. Gray-street, Stock- 
ord-road ; solids, 33°5 per gallon; hardness, 28 deg. 
Manchester Shipping Offices; solids, 25°5 ins per 
gallon ; hardness, 16 deg. Mayfield Print Works ; soli 
25'5 grains per gallon ; hardness, 12 deg.; this water con- 
tained over 6 grains of iron per gallon. Greengate Mills, 
Salford ; total solids, 30°5 grain per gallon; hardness, 
75. deg. Ordsal-lane, Salford ; solids, 162°5 grains per 
gallon, principally common salt ; hardness, 16 deg. These 
figures were certainly not encouraging to those who hoped 
that it could be shown that the strata on which Manches- 
ter stands contains all the water it can need. 
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Dr. Pole was examined at some length. The most 
interesting part of his evidence concerned the place 
where the embankment is proposed to be made. The 
site, he explained, presented no difficulties whatever. 
“There has been no doubt at one time a natural dam 
across, and I noticed particularly the fact that thereare three 
different levels at which the lake has run off at different 
times. In the first place there is a point at the highest 
level, where the appearance of the ground showed there 
had been an outlet at one time. More to the east in the 
middle of the natural dam there has been another outlet; 
subsequently the lake left that outlet, and for some 
reason or another, taking advantage probably of some 
crack, made an outlet close to the east corner, which is 
the present outlet, so that we have the first outlet closed 
to the west, the second outlet at_the middle, and the 
third, the present outlet, at the east. It is only 
nece to dam up the present outlet, which is very 
near to the middle outlet, to raise the lake to its original 
level. It is proposed to make an overflow on the site of 
the first outlet, which Mr. Bateman has taken advan 
of, there being a little depression in the lake barrier, in 
order to take his overflow and throw it down the 
channel.” In other words, it will be seen that by the 
construction of the embankment the lake will be restored 
to its second level. The works will be so small, and will 
be so irregular in outline, following as they do what may 
be termed the crooked line of the original natural dam, 
that the appearance of an artificial embankment will be 
avoided. The new works may be planted, and according 
to Dr. Pole in a very few years no one need know that 
any artificial embankment exists. 

We have now placed before our readers a summary of 
the arguments employed on the side of the promoters of 
the bill. We have next to consider what was urged_on 
the opposite side. A great deal of time was occupied in 
per the claims of the landowners who, not 
unnaturally, objected to the construction of the requisite 
works across their land. But, as we have already stated, 
these arguments all resolved themselves after all into 

uestions of compensation. The Corporation of Man- 
chester do not propose to buy the properties, but only to 
acquire what is technically known as an “easement.” 
That is to say they intend, for example, when cut and 
covered work is to be done, to enter on the land, construct 
the conduit with due diligence, and restore the surface 
of the ground as nearly as possible to its original appear- 
ance; and for permission to do this they will pay the 
landowner sums to be subsequen<ly arranged. on prin- 
ciples well understood. Whether the opponents of 
the bill liked this or not, they had in the end 
to submit, the committee ruling against them. 
Only one point of much interest in an engineering sense 
was re in this special connection. Much of the 
ground to be traversed by the conduit is a loose open 
shale, and it was argued that it would be almost impossible 
to construct a conduit in such soil at a shallow depth 
in a hill side in such a way that the conduit would not be 
carried away bodily down the hill in heavy rains, the 
resulting discharge of water ruining the land. The 
owners of property stoutly maintained that for such 
risk no compensation could be awarded. We venture 





to think that Mr. Bateman passed this point over far too 
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lightly. We are not aware whether anything more than 
a general plan of operation has yet been prepared, and 
we are quite in ignorance as to the method which Mr. 
Bateman proposes to adopt to render the conduit secure. 
To make this matter—which is one of much importance 
—clearer, we must explain that in some places the con- 
duit will be carried along the sides of hills, the surface 
of which inclines at the natural angle of sliding of a ve 
friable strata. Into this the conduit will be sunk to a dept 
of let us sup 12ft. The conduit will then constitute an 
impervious barrier to water, which now, falling on the 
hill sinks into the shale, and running down, escapes at 
the foot of the hill, possibly never sinking to a greater 
depth than afoot ortwo. But all the water coming down 
in this way from above will be stopped by the conduit. 
The strata above will then become saturated, and a land- 
slipmay take place, uprooting and destroying theaqueduct. 
To guard against this it has been suggested that drains 
shall be made which shall run down the hillside under the 
conduit, and carry off the water. But one witness, well 
acquainted with the district, asserted that such an ex- 
pedient would be inapplicable, because, in the first place, 
the great volume of water which frequently descends 
could not ssibly be carried off by any reasonable 
system of fg and because, in the second place, this 
water brings with it in the autumn enormous quantities 
of bracken, which would quickly choke up any drains or 
gratings that could be provided. He stated that he had 
m a comparatively sliort time expended as much as 
£1000 in wages, paid to men employed to keep the drains 
open on a property in the lake district with which he 
was connected. It appears to us that Mr. Bateman’s 
great difficulty will lie in providing against landslips 
and, as we have said, we have no evidence of any kin 
to show either that he has fully realised this difficulty, 
or that he has arranged special means of dealing with it. 
The problem is one of no easy solution, and engineers all 
over the world will be curious to know how an aqueduct 
is to be constructed of masonry in the sides of hills com- 

sed of treacherous shale, and liable at any moment to 

swept by torrents of rain equalled in amount only in 
tropical regions. 

t may not be out of place to give here the following 

res, as put in evidence by Mr. G. J. Symons, to show 

what the enormous rainfall of the district is :— 




















| . . aaicall 

| Mean rainfall Rainfall in 
Locality of rain gauge.|per year for 22} driest year of Baad en <7 2 

| years. the 22 years. 

| ' 

j Inches | 
The Howe, Troutbeck.| 79°85 47°54 | 60 
Seathwaite .. .. ..} 149°03 88°31 | 63 
Keswick .. .. ..| 58°53 37°40 | 64 
Lesketh Howe" .. .. 77°49 53°67 69 
Mirehouse .. .. -.| 49°75 33°16 67 
Halisteads .. .. /.| 52°88 38°20 72 





* Mean of 20 years. 








TRIAL OF COMPETITIVE SHOT AGAINST 
ARMOUR. 


A VERY important trial of armour-piercing shot sub- 
mitted by the most successful makers, has recently been 
commmenced at Shoeburyness, in connection with the 
work of Gen. Younghusband’s Committee on Heavy 
Guns. The investigation of this particular question is 
conducted by Col. Inglis, R.E., and certain members 
associated with him for this work. At present the in- 
vestigation, which promises to be as far as possible an 
exhaustive one, is in its first stage. Consequently it 
would not be fair in any sense to give results as if they 
were final. Besides this, however, the committee are at 
present trying the various materials under such _condi- 
tions as admit of a strict comparison ; and to do this, 
similarity of shape, &c., must be secured, and thus a form 
may be insisted on which may not be equally well suited 
to each particular material. At this stage of the trial, 
then, while it may be instructive to notice the behaviour 
of the shot in certain cases, we must remember that 
the manufacturers’ ideas are not being carried out, for 
their metal is being tested under certain given condi- 
tions, which may be disadvantageous. 

At the commencement of an important series of experi- 
ments it is a great matter that the confidence of the com- 
petitors should be won by a statement of conditions 
which commend themselves as securing complete fairness 
in the trial. This appears to be the case in the present 
instance, and is the more to be noticed, inasmuch as 
rightly or wrongly, it cannot be said to the feeling 
with regard to some of the experiments conducted by 
foreign eaten Probably our readers will see that the 
arrangements deserve the high character they have 
earned when we describe them. The first trial is one 
of the metal itself, submitted by each manufacturer. 
Each is called upon to send in a 9in. projectile made 
of the service weight and shape—that is to say, 268 lb. 
weight including gas-check, with an_ogival head 
struck with a radius of 14 diameter. In most cases, 
the inventors cast their own projectiles, but in certain 
instances they were cast at Woolwich Arsenal of the 
metal sent thither for that purpose. The whole of them 
have been studded in the Arsenal with the gun-metal 
studs of the service pattern, and weighted up to the same 
weight, namely, 268lb., the dimensions being at the same 
time tested. Manufacturers were invited to send in steel or 
chilled metal projectiles, whichever they might prefer. 
Plates 12in. thick have been supplied by Messrs. Brown to 
test the powersof theshot. These plates were made 4ft. wide 
and 16ft. long, and then cut in four lengths, so that four 

lates each 4ft. by 4ft. would be supplied from the same 

‘urnace heat. The whole of the plates were specified to be of 
the highest quality. Each 4ft. plate thus obtained is fitted 
with arms, soas to enable it to be suspended and subjected in 
this condition to the blow of one projectile striking near 
the centre of its face. The service 9in. gun is employed, 
with an increased charge of 65 lb. of pebble “ P2” powder, 
which gives a striking velocity averaging about 1500ft. 


at the target, which is at 50 yards from the gun. The | shaped 





penetration theoretically due to this with the shot in 
question works out about 12°5in.; that is to say, the point 
of the shot ought theoretically to get through a plate 
about 12°5in. thick. Practically, it would be a ver 

excellent shot that would do so. The projectiles, whic 

which have been supplied in answer to the invitations 
sent -out, are as follows: — Chilled metai shot —(1) 
Gruson’s ; (2) Krupp’s; (3) Finspong; (4) Gregorini ; 
(5) the Royal Laboratory service kind ; (6) an experi- 
mental kind designated “Palliser’s improved.” Steel 
shot—(7) Terre Noire; (8) Whitworth; (9) Hadfield ; 
(10) Landore ; (11) Vickers’ ; (12) a steel shot of Vickers’ 
with a chilled iron point ; and lastly (13) Cammell’s com- 
pound shot, made on Wilson's idea of steel with a chilled 
iron point. 

With regard to the general properties of these various 
shot, we should expect the chilled iron to break up much 
more than the steel, but to exhibit greater hardness. Pre- 
vious experience would lead us to expect the (Swedish) 
Finspong shot to be of very excellent iron, but rather 
soft. After what we have heard of steel projectiles on 
the Continent, we were rather surprised to find that four 
shots out of the five submitted for trial were of chilled 
metal. There is more difference between one maker's 
steel and another than exists theoretically in chilled iron. 
Some shot are forged and turned, some cast solid and 
bored out. Hadfield’s are cast of crucible steel, the pro- 
jectile being cast hollow, and tool-work on the exterior 
teins avoided by casting the projectile to its final dimen- 
sions as nearly as possible, so as to retain the skin un- 
iujured. Whitworth’s is cast under pressure, and the 
point made from a separate piece of metal, and screwed 
into the body. Some steel, notably the Landore, is 
made by the Siemens-Martin process, as well as the 
“Terre Noire ”—French steel—which had been very 
loudly praised, but is little known in this country. The 
following results, speaking generally, were obtained :— 

(1) Gruson’s (chilled). — The first projectile fired 
(No. 2095) broke up on beginning to enter the plate, 
the int only reaching to the depth of 8bin,, 
and the surrounding portions to the depth of 43in. or 
less. This shot is clearly not a fair specimen, having 
broken up too soon to give such an effect as might be 
considered to represent its power (vide Figs. 1, 2, and 3). 
The second round (No. 2101) was a much better one, the 
head getting completely through the target, and breaking 
prey, see the body through the front stud holes. This 
effect is probably rather deceptive, for the plate was not 
a well-welded one. The joints of the bent portions were 
separated so far that the fingers might be inserted between 
the layers near the edge, and a blade of straw might be 
pushed in to the distance of perhaps a foot. Imperfect 
welding facilitates penetration with an ogival-headed 
projectile, by enabling the targets to accommodate them- 
selves to the bending-back caused by the shot’s head as 
it opens its way through the plate. In other words, it 
approaches the condition of laminated armour, which 
yields to this kind of penetration more easily than solid 
plate, 6in. of ineelanted being found to be equivalent to a 
single 4in. plate. 

(2) Krupp’s (chilled).—The first round (No. 2096) 
penetrated about 10in., causing a slight bulge and 
cracking at the back of the plate, the shot breaking up. 
Krupp’s second shot (No. 2102) very nearly penetrated 
the entire plate ; the shot’s head broke off just at front 
ring of studs, and came out, leaving daylight visible 
through the openings at the end of the shot-hole ; the 
back of the plate was much bulged and opened. 

(3) Finspong (chilled) (No. 2094) entered to a depth 
that cannot be measured at present, the shot remaini 
fixed in the plate, being bulged about the shoulders an 
anterior part of the body (wide Fig. 4). The metal is 
clearly of excellent quality, but soft. Finspong chilled 
shot (No. 2100) adh orn through the plate, the point 
projecting lin. through the back surface of the plate. 

he back of the plate was bulged, and opened in cracks 
extending about 25in. The head of the shot broke off 
from the body, but the latter remained, holding well 
together in one. 

(4) Gregorini (chilled) (No. 2088) penetrated about 
10in., the head separating from the body and 
opening out at the widest part of the opening about 
10}in. At the back of the plate a slight bulge and crack 
were made. Gregorini (No 2106) shot broke up leaving 
head wedged in, as in the above-mentioned round, The 
plate was cracked at the back to a length of about 8tin., 
width lin. 

(5) The Royal Latoratory Service Pattern (chilled) 
(No. 2082) penetrated the plate so far as got the point 
through, the back of the plate being bulged about 5in. 
and on to a width of about 4in. The shot broke up. 
Royal Laboratory service pattern (No. 2107), penetration 
and effects somewhat mre to the above. 

(6) Palliser’s Improved (chilled) (No.2087).—Penetration 
nearly through ; shot broken in plate ; back of plate bulged 
and cracked open in cracks 23in. long and over lin. wide 
in widest part. Palliser’s improved (No. 2105).—Ve 
similar effects ; point just through ; cracks at the bac 
of plate 14in. long, 2in. wide at the widest part. The 
— up, leaving daylight visible through a wide 
crack. 

(7) Terre. Noire (steel) (No. 2093).—Shot remained 
entire fixed in target, the base projecting to an extent of 
about 10in., the projectile being bulged and set up—vide 
Fig. 5—resembling the Finspong—F'ig. 4—in appearance. 
The back of the target was bulged and aed very 
slightly. Steel, Terre Noire (No. 2099) penetrated per- 
haps about 10in.; slight crack at back of target, with 
bulge of about 2}in.; shot remained entire, setting up to 
a diameter at the front part of the body of 10°32in.— 
vide Fig. 6. 

(8) Whitworth’s (compressed steel) (Nos. 2092 and 2098). 
—In these two the results were very similar, namely, fa 
hole perforated through the plate of aboutthe full diameter 
of the projectile, a large disc being detached at the back by 
the bending back of the metal tongues formed by the star- 
tear made by ogival-headed shot. The diameter of 





the disc so detached was about 23in. The projectile 
remained unbroken or cracked, its appearance being 
almost unaltered. The point of one, however, was 
slightly set up, as shown in Fig. 7, and the points and 
heads of both were rather more scored or scratched than 
chilled points. One shot was set up at the shoulder 
0'13in., the other only 0°05in. One of these projectiles 
passed clean through the entire plate, the other did not 
quite do so but must have barely failed to do it, the 
perforations in the plate being nearly identical in the 
two cases. 

(9) Hadfield’s (steel) (No. 2083).—Penetration nearly 
through — that is, about 11°9in., but no daylight 
visible. Back of plate bulged about 4in. and cracked. 
Shot base broke off; the front portion remained in one, 
but was set up and cracked. Steel, Hadfield’s (No. 
2086).—Penetration about 9in., but shot struck at a slight 
inclined direction. Slight bulge, 2in. to 3in., and crack 
at back. Shot broke into three. Steel, Hadfield’s (No. 
2091).—Penetration about 10°75in. Shell bounded back 
unbroken, with gas-check attached. Body of shell cracked. 
Back of plate bulged nearly 3in., and cracked open to a 
width of over 2}in. 

(10) Landore (steel) (No. 2085).—Penetration about 
9sin. No daylight visible. Base of shell broke up 
rather small. Head and body set up. Diameter about 
shoulders about 10°25in. Steel, Landore (No. 2104). 
Results not noted. 

(11) Vickers’ (steel) (No. 2084),—Not quite a direct blow. 
Penetration about 10}in. Base of shell broke up. Head 
entire to front ring of studs. Back of plate bulged about 
3°8in. Crack, 1°5in. wide. 

(12) Vickers’ (steel) (No. 2089).— Penetration about 8'din. 
the indent being widened about 11‘2in. at mouth. Shell 
bounded back whole, but much set up ; cracked through 
at nearly every stud-hole. Back of target 14in. bulged, 
and cracked slightly. . 

(13) Cammell’s— Wilsou’s (steel with chilled iron point) 
—(No. 2097).—Shot penetrated so as to leave the base 
only 2in. or 3in. short of the front of the plate Front 
portion projecting through the back of the plate, and 
visible in the midst of the bent and open tongues of iron 
—wvide Fig. 8. Part of the chilled point broken off. Por- 
tions of a large disc of metal about 23in. wide detached 
from plate at back. Steel and chilled point, Cammell’s 
(No. 2103).—Shot penetrated so as to leave the front— 
from which the point had broken off—above 7}in. past 
the back of the plate. Very large portions of plate were 
torn and bent back—vide Figs. 9 and 10. There was a 
very great quantity of work done on this plate. The 
velocity of the shot, however, ought to be noted as a few 
feet bigher than any hitherto fired, namely, 1520ft. per 
second. 

A few remarks may be made with advantage on these 
results, qualifying them, as we have said, by the recollec- 
tion that the experiments are in an early stage, and that 
the makers are conforming to a pattern which they did 
not choose and against which some protested. 

The most striking feature is the behaviour of the steel 
as compared with the chilled iron. The latter broke up 
on impact, with the exception of one Finspong shot, and 
in many cases the projectile was severed into very small 
fragments. On the other hand, when the steel broke, it 
was into a few fragments. The head merely separated 
from the body at the front ring of studs in some instances. 
The two Whitworth projectiles, one of Hadfield’s, one of 
Vickers’, and both the Terre Noire shot remained entire 
after impact, though in some cases cracked to a consider- 
able extent. On the other hand, the chilled projectiles 
appeared to be the harder ; the pornts in no instance were 
scored or set up, and the body was seldom set up either. 
The Finspong shot unquestionably behaved in an excep- 
tional way, remaining entire, and also setting up like some 
of the steel projectiles. This would suggest that Messrs. 
Wilson and Vickers are on the right track in employing 
a chilled point ona steel body. The question of course 
is, whether the two metals can be got to assimilate and 
combine without injury from a want of homogeneity. 
Wilson’s shot unquestionably did well, but the chilled 

int broke in both instances. Might not a good result 

“fet from steel shot cast in the ordinary chill mould? 

he Whitworth shot far surpassed everything. Their 
completely symmetrical and almost unaltered form after 
quite penetrating the plates is an extraordinary illus- 
tration of what may be effected by steel. Probably no 
manufacturer can seriously hope to surpass the Whitworth 
metal in quality. Perhaps their ambition is to approach 
it as nearly as possible at a much less cost. The question 
of price cannot now be entered into ; indeed, we have no 
data to guide us at present. The matter must, however, 
not be lost sight of, inasmuch as much may turn on it 
eventually. We do not pretend to say at what cost Sir 
J. Whitworth may turn out the projectiles that have pro- 
duced such extraordinary results. If every shot that was 
issued to the navy were actually fired at an enemy, it 
would be hardly worth while considering the price, but 
as this is by no means the case—for only a certain per- 
centage of them will be so fired—we cannot afford to dis- 
regard the question of cost. Steel seems likely to beat 
chilled iron. There are reasons for this that we cannot 
now discuss, but that we hope to make clear in a future 
article. The adoption of steel means increased cost. 
What degree of excellence may be obtained and 
at what price remains to be seen. With regard to 
the foreign shot, it is to be observed that the 
Gregorini metal has done better in Italy than on 
this occasion. It is therefore to be concluded that 
the method of casting in the Royal Arsenal does not suit 
this particular iron. Judgment as to the capabilities of 
this metal must be suspended. The same excuse, how- 
ever, cannot be made for the Terre Noire steel projectiles, 
which have certainly fallen far short of the expectations 
that had been raised. One of Gruson’s was very much 
better than the other which we have noticed as a faulty 
shot most probably. Krupp’s are good for chilled 
metal, though not apparently better than our own 
service shot. The as So a of projectiles, however, 
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FIC.1 
IMPRESSION IN FLATE MADE BY 
GrusON CHILI.ED PROJECTILE ——— N° 209S 


SHOT PO/iIT 
FIG 2 
SECTION OF IMPRESSION 
FIC.10 


FIG.9 
PROFILE OF I21\V.PLATE. AFTER 


IMPACT BY CAMMELLS PROJECTILE 
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VIEW OF CAMMELLS PROJECTILE 
N° 2103 ——HEAD WITH POINT BROKEN THRO BACK OF PLATE 


PROJECTILES AND 





GRusoNn 


ALL STUDS 
CLIPPEC oFr 
FLUSH WITH 
SHELL BODY 


THROUG 


would have to be very characteristic to enable us to speak | engine, connected with the crank shaft by means of worms 


strongly on the results of two or three rounds. It may 
be noticed that the word shot or shell has been used 
indiscriminately in this account, the same projectile now 
answering both functions. In th 

fired as a shot, that is, without a bursting charge. 





WOOLLEN MILLS, BATLEY. 


Encryes of a high class have not been very extensively 
adopted in Yorkshire, but the necessity for economy in fuel 
even in the coal districts is effecting that which the textile 
manufacturer’s need of uniformity of velocity at which his 
machinery should be driven, has, generally speaking, failed to 
do. The engines which we illustrate this week have been 
built by Messrs. Pearson and Spurr, of Birstall Foundry, near 
Leeds, and erected by them at the Queen-street Mills, Batley, 
of Messrs. R. Brearley and Sons. They are from new 
designs by Mr. G. Sellers, and are intended to work up to 
from 450-horse power to 500-horse power. The mills, which 
are entirely employed in the manufacture of the heaviest 
classes of woollen cloths, are at present driven by a beam 
engine, assisted by a horizontal engine; but as these 


are old and of insufficient power to drive the machinery in the | 
extended mills, Messrs. Brearley decided upon securing | 


engines which should work economically and, as nearly as 
practicable, uniformly, and for this purpose they have 
obtained the compound engines about to be described. 
From the plan given on page 258, their general construc- 


tion will be readily gathered. Both the high and low-pres- | 
sure cylinders are fitted with double-slide chests, the object | 


of this being chiefly to secure short steam passages, more ready 
access to either valve, and to obtain a space between the 
chests where the rod, supported by two extra glands, should, 
by a suitable joint, be adjustable, in order to modify the rela- 
tive positions of the pair of valves without taking off the 
steam-chest covers. 
and are readily adjusted by means of the right and left-hand 
screws, as seen in the plan. 
fitted with automatic expansion gear of the Allen type, con- 
trolled by a Porter’s governor. The low-pressure cylinder, it 
will be seen by the elevation which we publisoed last 
week, is fitted with expansion gear, adjustable by 
hand, by means of the hankanen moving the joint 


block in the rocking quadrant near the governors, and 


by. which the length of stroke of the valve is adjustable. The | 
exhaust from the high to the low-pressure cylinder takes | 


place through two separate pipes, and the cranks being 
separated by 140 degrees, and the low-pressure cylinder 
ready to receive steam at the instant of its release from 
the high-pressure cylinder, there is no necessity for any 

ter receiver than each pipe affords. As will be gathered 
rom the diagrams engraved with the elevation, there is very 
little loss of pressure ards the two cylinders. In front of 
the large drum which forms the fly-wheel is fixed a small 


ese experiments it was | 


The slide valves are of the Meyer type, | 


The high-pressure cylinder is | 


| and wheels, for the purpose of turning the engines through a 
| sufficient portion of a revolution to enable them to start. The 


FIG. 8 
CAMMELL’s (WILSONS) PROJECTILE 
(Nw? 2097) STEEL WITH CHILLED POINT 
SHOWN WITH ROINT APPEARING 
THROUCH PLATE 
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enabled to start the engines without the assistance which he 
would otherwise require. By means of this small engine 
the fly-wheel was turned in its place, a temporary rest 
being fixed for that purpose. The power is transmitted 
by means of a fine leather belt 48-5in. in width, running on 
the fly-wheel, which is 18ft. in diameter, and a drum 9ft. in 
diameter, on the main shafting, the bearings for which in the 
engine room are carried, as shown in our illustrations, upon a 
pair of heavy brackets. The high and low-pressure cylinders 
are respectively 2lin. and 40in. in diameter, and the stroke is 
60in., the number of revolutions per minute being sixty. The 
steam ports are large, and in order to reduce their width as 
much as possible they are made of great length, those of the 
high-pressure cylinder being 20in. by 1°75in., and of the low- 
pressure 30in. by 2in. The high-pressure cylinder is connected 
to a dip crank, and the low-pressure to a disc crank, 
the crank shaft being of sufficient size to give beriegs 
12-din. diameter, and 2lin. in length. The connecting rods 
are forked at the small ends, the straps at this end being 
housed in channels in the rod, by which greater security is 
obtained. The cylinders are not jacketted, but they are well 
lagged, “nd the cylinders and steam chest covers are cast with 
recesses of 3in. in depth, the space being filled with non-con- 
ducting material, ps covered by a thin cap. The condenser, 
which is of the injection type, is placed below the floor of the 
engine room, the air pump being worked by means of a 
rocking shaft connected by links to the crosshead of the low- 
pressure engine. The engines were started on the Ist January 
last, but at present they are only doing about one-third of the 
work which will be eventually required of them. They are 
supplied with steam from the old boilers, through a length of 
128ft. of Sin. pipe, and condensation through this length is 
probably the explanation of the loss of pressure Pa ai oy a 
and engines. As seen by the diagrams, the distribution of the 
steam leaves little to be desired. The vacuum is not so good 
as it should be, but this defect is attributed to leakage of the 
injection pipes, which are 360ft. in length, and have been 
underground in use for the old engines for sixteen years. It 
need hardly be said that the design of the engines is thoroughly 
good, and the workmanship throughout is of a high character. 
As the engines are not yet in full work, nothing can be said 
as to their economic efficiency, but their construction warrants 
the expectation of good results in this respect. 








BrTHNAL GREEN BrancH MusEumM.—We are requested to state 
that the Lords of the Committee of Council on Education have 
directed that a special loan exhibition of furniture, cabinet work. 
and ornamental wood-work used in the interior of dwellings, shall 
be held in the Bethnal Green Museum during the summer month: 
commencing on Ist May. This will occupy the space vendared 
available on the ground floor of the Museum by the removai to 
Paris of the Prince of Wales’ Indian presents, till lately shown 
there. Their lordships understand that the manufacture of 
household furniture is largely carried on in the east of London, 
hence they believe that the proposed exhibition will be of special 
interest in that district. Her Majesty the Queen has been 
graciously pleased to direct that a selection from the furniture of 
the royal palaces shall be included in this exhibition. 
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ON THE APPLIANCES AND OPERATIONS 
FOR RAISING THE WRECK EDITH AT 
HOLYHEAD.* 

By Mr. Lawrence M. Korrricut, of London. 


THE author proposes in the present paper to lay before the 
Institution a description of the apparatus employed for the 
recovery of the steam-ship Edith, me an account of the opera- 
tions. The paddle-steamer Edith, owned by the London and 
North-Western Railway Company, was run into on the starboard 
bow by a sister ship belonging to the same company, and sunk in 
Holyhead harbour, on the 8th of September, 1875. The cut 
extended nearly to the keel. Various attempts having previously 
been made to raise her, both by sub-contractors and by the com- 
pany itself, the operations which will now be described were 
commenced in the middle of the year 1876. After a delay of 
eighteen months, principally caused by bad weather and other 
untoward circumstances, the ship was raised and brought into 
shallow water, in the beginning of December, 1877. The depth 
of water in which the Edith was sunk was 36ft. at low water 
equinoctial spring tide. The wreck lay in the fairway of shipping 
entering and leaving the Old Harbour, and in rough weather was a 
source of danger to these vessels, as well as to any ship which might 
happen to be anchored to windward of her. The exposed position 
in which she lay made all work with a view to removing her ex- 
tremely difficult. In order, if possible, to be able to form an 
approximate estimate of the proportion of suitable weather that 
might be expected during which it would be possible to carry on 
any work at the wreck, the whole of the records of the Meteoro- 
logical Office relating to Holyhead for the preceding five years 
were graphically plotted; but subsequent events unfortunately 
proved that weather such as that experienced in 1877 had not 
occurred for a period of eight years. 

Weight of the Wreck when Submerged.—It was necessary, before 
proceeding with the design of the lifting apparatus, to ascertain 
as accurately as possible the weight to be lifted. The ship drew, 
before the collision, 9ft. 6in. of water forward, and 10ft. aft, 
giving a mean draught on an even keel of 9ft. 9in. With this 
draught it was found by means of cross sections that the ship dis- 
placed a mass of water equal to 1180 tons, and this was accordingly 
taken as the weight of the ship when afloat. The relative weights 
of the ship and cargo as afloat and as now submerged were 1180 
tons and 804 tons; thus there was a total of about 800 tons to be 
lifted. . 

Strength of the Ship, calculated as a Girder.—The submerged 
weight of the ship and cargo being found, the next step was to 
ascertain if the ship was strong enough in the centre to be lifted 
in the way proposed. The paddle-boxes and sponsons prevented 
the continuous application of the lifting power, and it had there- 
fore to be applied towards each end at a mean distance of 86-5ft. 
from the centre of the vessel, giving a total distance of 173ft. 
between the centres of support. The dimensions of the Edith 
were—length 250ft., depth 25ft., beam 30ft.; registered 
tonnage 891 tons, and builder's measurement 1110 tons. Each 
side of the ship was taken as a separate girder, having a theoretic 
depth of 15ft. 3in., this depth being arrived at by assuming that 
the three intermediate strakes of plates for a depth of about 11ft. 
equidistant from deck and keel constituted the web, and that all 
material above this formed the top flange and all below it the 
bottom flange; and then taking the distance apart of the centres 
of gravity of the material forming the two flanges as the theo- 
retic depth of the girder, as in the following diagram. The total 
sectional area of the top flange was 127 square inches, and that 
of the bottom flange 105 square inch.} 
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The weight of the ship (809 tons) was assumed to be distributed 
as follows:—200 tons engines at centre; 150 tons boilers, two 
sets, each 28ft. from centre; 450 tons hull, two halves, each 47ft. 
from centre. The 47ft. is the distance between the centre of the 
ship and the centre of gravity of the displacement of half the 
ship. The downward moments round the centre are : 


Engines 200 tons x Oft » foot tons 


Boiler 75 tons x ZSft... .. Sb beats 2100 ” 
Hull 225 tons x 47it. .. mm . 10,575 ” 
Giving a total downward moment of .. «. .. 12,675 se 


Now, to lift this weight of 800 tons, an upward power of equal 
magnitude would be necessary, therefore each of the two _pro- 
posed cradles would have to exert a power of 400 tons, and 400 
tons multiplied by 86°5ft., the distance of the centre of the cradle 
from the centre of the ship, will give an upward moment of 
34,600 foot-tons at the centre of the ship; and the resultant 
moment will be the difference between the upward and the down- 
ward moments, or 34,600—12,675, equal to 21,925 foot-tons excess 
upward moment. As previous calculation has shown the theo- 
retic depth of girders to be 15ft. 3in., therefore 21,925 foot-tons 
divided by 15ft. 3in. will give the total. stress on the flanges, 
equal to 1438 tons, or 719 tons on each of the two girders into 





* Institution of Mechanical Engineers. 


+ Weights Weights 
when afloat. when submerged. 

Tons. Tons 

10 Coal gone overboard .. .. .. . “lar ue Mey 0 
A ee Sn oa ee a 9 
ee eee te oe ae eee ee 0 
yD A Og er ee ee 

4 Four boats (removed) oye a we a, 2 0 

6 Two funnels(removed) .. .. b* ee “Senee “5 0 

4 Chains, capstans, &c. (removed) . SS Matt? dels. 0 


130 Timber taken at specific gravity of water.. .. .. 
906 [ron in hull and engines, allowing ¥,ths less for 


displacement .. 





1180 804 


t The items forming the top fiange are as follows: 
Timber planking of main deck, 270 square inch, 
equivalent in iron to os » PR 





square inch. 
33°1 


Stringer plates, 54in. X ,*,in. <a. . veoesibe capris 1:00 
OUn Gee, BED. WE, oe sob. 05 seam lear ay, amnree! yee 
8. ee eee eee 

’ Sim. 04 Fm. oc os oe ses ic oe es (6S 
SS Ee 
Doubling strake, 45in. X fin... .. we ne ee ee te 28% 
Giving an area in top flange of .. .. .. .. «. «- ss 1279 


The items forming the bottom flange are: 
4 keel, Gin. X 2}in. . be vrammccin 
+ keelson, 20in. XK din. .. be 
3 angle-irons, Sin. X 4in. X jin. 
Plate (garboard), 45in. X gin. 
Plate 3 (n deg.) X 45in. X in. .. 
Plate (bilge), 20in. X ,’,in. 


Square inch. 
- 3°37 


Giving a gross area in bottom flangeof .. .. .. 
Deduct from this 25 per cent. for rivets .. bs 





eaving a net area in bottom flange of .. 
L ig t bottom flange of 
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which the sides of the ship were resolved. Now, the top flange 
has been found to have an area of 127 square inches, and the 
bottom flange a net area of 1035 square inches. Therefore 719 
divided by 127 will give the unit stress in the top flange, equal 
to a compressive stress of 56 tons per square inch; and 719 
divided by 105 will give a tensile stress per square inch of 6°8 tons 
in the bottom flange. 

Description of the Lifting Apparatus.—The lifting apparatus, 
illustrated at page 254, consisted of four large iron caissons, 
each about 59ft. in length by 15ft. wide, and 15ft. deep, with 
three bulkheads in each, extending from side to side, and dividing 
the caisson into four compartments, the two end compartments 





being each about 12ft. in length, and the two centre ones about | 


17ft. Gin. , 
arrangement of which will be described later. Each caisson was 
constructed of gin. plate, the sides, top, and bottom consisting of 


The caissons were stayed inside with timber, the | 





Operations at the Wreck.—At the end of October, 1876, the 
two cradles were taken out to the wreck. The bow cradle was 
first got into position over the ship, and was sunk. It sank 
evenly till the water was level with the top of the caissons, when 
it canted first on one side and then on the other, and finally 
settled down in place. The eyes of the wire ropes were then 
handed up by divers, and some of them passed cver the screw 
hooks. The weather now becoming rough, the stern cradle was 
brought back into harbour. The next day proving too rough to 
sink the stern cradle, the time was employed in passing up the 
remaining eyes of the wire ropes of the bow cradle, and screwing 
down. On the following day the weather was too bad to allow of 
any operations being carried on, and about three o’clock the next 
morning the St. Patrick, carrying the Irish mails, ran into the 
bow cradle and sat down on it for about half-an-hour, entirely 
smashing the structure. The whole of the time up to the middle 


nineteen plates 3ft. 1gin. wide by 15ft. high, and two plates | of July, 1877, was employed in raising the débris and re-building 


1ft. 11gin. wide. 
3in. by gin. with jin. rivets 2hin. pitch. 
was kept rigidly apart, at a distance of 32ft. 64in. from each 
other, by eleven wrought iron girders, 62ft. long and 5ft. deep, 
spaced at 5ft. 10in. centres, and bolted te the tops of the caissons 
at each end by 22}in. bolts and two lin. bolts. The five forward 
girders of the bow cradle were plate girders. The eleven girders 


The plates were rivetted to angle irons 3in. by | the cradle. 
Each pair of caissons | 


of the stern cradle and the remaining six of the bow were plate | 


for a distance of 18ft. at either end, the middle part being of 
lattice work. On the top of the girders, running in a parallel 
line with and vertically over the sides of the ship, were four 12in. 
by 12in. baulks of timber, arranged in two pairs, each pair being 
18in. apart. 
girder, and directly above the respective points of attachment in 
the ship’s side, were on either caisson twenty wrought iron pillars. 
These pillars were ft. in height, with a base 3ft. square, taper- 
ing to 18in. square at the top. The pillars were constructed of 
four angle-iron bars, connected together by lattice work. 
top and bottom of each pillar were castings of the forms shown 
in the engraving, the top casting receiving the 
borne by the screw, and the bottom casting 
guide to the wire-rope attachment. 


On the top of these baulks, midway between each | 


At the ] 
weight | 
serving as a | 
In each pillar was a vertical | 


screw 3}in. diameter and 7ft. in length, with the lower end forged | 


into a hook. The screws were worked by means of nuts on the 
top casting, turned by wrought iron spanners or a capstan head. 

tach screw-hook had a key-way cut in it, into which a key in 
the top casting worked, preventing the screw from turning round. 
About 2ft. Gin. below the tops of the pillars were angle-iron lugs, 
on which timber platforms were erected running fore and aft ; 
and from these platforms the screws were worked. The attach- 
ments to the ship’s sides were made by means of thirty-nine steel 
wire ropes, of a length varying between 16ft. and 22ft., having a 
hook at one end san an eye at the other, and by one 1{in. chain 
cable ; twenty of the wire ropes were used for the stern cradle, 


The violent gales experienced during the winter 
rendered it advisable to stitfen the cradles by the addition of dia- 
gonal and horizontal cross bracing between the girders. On the 
12th of July, 1877, the cradles were again taken out to the wreck, 
and sunk to within a foot from the tops of the caissons, it not 
being considered expedient to submerge them entirely, as the 
working of the plates caused considerable leakage through the 
bolt holes at the top. Pumping operations were commenced as 
soon as an even strain had been brought to bear on the attach- 
ments by the screws, About half the water had been pumped 
out of the caissons, when the ship was slightly canted to port ; 
this was caused, it was supposed, by sea weed or other matter 
partially closing some of the foot valves of the port caissons, thus 
allowing the water to be drawn more rapidly out of the caissons 
on the starboard side of the ship than out of those on the port. 
The tide rising rapidly at this time, the water leaked through the 
engine box to such an extent as to stop the pumping engine. 
Further operations were therefore deferred till the following day. 
Unfortunately during the night a steam tug going past at full 
speed brought an unexpected strain to bear on the attachments, 
and caused the starboard ones to give way, the cradle canting 
over to port, and the starboard caissons getting on the top of the 
deck. ‘the bow cradle was pumped out and brought into har- 
bour, and was found to have sustained but little damage. The 
caissons of the stern cradle were too much damaged to be pumped 
out ; they were, therefore, lifted and brought into harbour by 
means of ten water-tight timber boxes rafted together. It was 


| not until the 4th of December that the cradles were able to be 


and nineteen wire ropes and the chain for the bow cradle. In | 


order to make the attachment to the ship’s sides, holes 5in. 


diameter were cut in the sides of the ship by means of a diver, | 


except where side-lights conveniently occurred—two of these 
holes were cut for the forward attachments, and fourteen for the 
after attachments, side-lights being made use of for the remainder. 
The holes were cut in the strake of plates just under the doubling 
plate of the ship. The hooks at the ends of the wire ropes were 
securely wedged into these holes by divers. The use of the chain 
above-mentioned was necessitated by the impossibility of attach- 
ing a hook to that part of the ship which had been cut into when 
the collision occurred whereby the ship was sunk. The pumping 
was effected by means of two 10in. centrifugal pumping engines, 
one to each cradle. ‘The engines were originally placed on one of 
the caissons, in a box formed for the purpose, between two of the 
central girders, the box being covered over at the top by plates 
rivetted to the top flanges. Communication to each engine was 
effected by means of a trunk rivetted to the top of the engine- 
box and reaching up to the top platform. Each of the two boxes 
was separated by a bulkhead from a smaller compartment acting 
asa sump. A hole 10in. diameter was cut in the bulkhead, and 
the joint of the suction flange of the pump made over it. Com- 
munication between the sump and the four compartments of the 
caisson on which the engine was placed was made by four inde- 
pendent lines of 4in. wrought iron piping, the water from each of 
the lines of piping having to pass through a sluice valve before enter- 
ingthesump. Thesesluice valves were regulated by means of handles 
reaching up to the top platform, and thus communication between 
any of the compartments and the pumps could be closed if required. 
A similar arrangement of piping existed on the other caisson of 
the cradle, communicating with an independent sump, and regu- 
lated by a similar system of sluice valves. The two sumps were 
connected together by a line of Sin. wrought iron piping. Foot 
valves were placed at the bottom ends of the pipes in each com- 
partment. The pipes were screwed where they passed through 
the top plates of the caissons, and the joints made by lock nuts 
on each side of the plate. In order to sink the cradles, a 3in. 
brass cock was placed in the bottom of each compartment, and 
was opened and closed by a handle reaching to the top platform, 
the handle passing through a casing pipe, the joint of which with 
the top plate was made in a similar manner to that already 
described for the suction pipes. ‘The casing pipe was left open to 
the atmosphere at the top, so as to admit air to the caissons when 
the water was being pumped out. Sluice valves were placed in 
each of the bulkheads of the caissons, worked from the top by 
handles passing through stuffing-boxes. By means of these valves 
a through communication could be obtained if necessary. In 
addition to the centrifugal pumps, one 6in. hand pump was fitted 
upon each compartment, to be used in case of emergency. The 
boilers for supplying steam to the engines were placed in barges 
moored alongside the cradles, steam being taken from them to 
the engines by means of flexible hose. The exhaust was similarly 
returned to the chimney, as this was necessary to keep up the 
requisite draught. 

Pressure of Water on the Caissons, and Arrangement of Timber 
Staying to Resist Collapse.—The maximum pressure to which the 
caissons would be subjected, when sunk in position over the 
wreck and the water pumped out, was assumed to be that caused 
by a head of water of 42ft. This was, of course, taking the 
extreme case of an equinoctial spring tide with a range of tide of 
20ft., when the bottoms of the caissons would be subjected to the 
pressure of this head of water. The pressure at the top and 
bottom of the caisson with a 42ft. head of water was found to be 
respectively about 12 lb. and 191b. per square inch. 
series of staying consisted of eight longitudinal timber bearers, 
Yin. by 3in. scantling, spaced at 1ft. 54in. centres ; and two longi- 
tudinal timbers, 9in. by 44in. scantling, spaced at 6hin. 
centres, the latter ranning down the centre. These were found 
sufficient to resist the tendency of the plates to buckle. This 
system of bearers was continued round the sides, ends, bulkheads, 
and top, a greater distance being allowed between the bearers as 
the pressure of water decreased from the bottom to the top. The 
two Yin. by 44in. timbers, running longitudinally along the top 
and bottom, were connected together by cross bracing so as to 
form a truss, with the design of strengthening the caisson longi- 
tudinally, should it be required to lift it by the centre when 
launching, or should any unequal distribution of the load occur 
when screwing it down to the ship. Timber frames were placed 


with the object of transmitting the upward pressure of the water 
to these girders, and also to support the Tongitudinal bearers, 
There were two systems of frames nearly similar in construction, 
the principal difference being that two were employed of half the 
thickness of the others where the bulkheads occurred, one small 
one being placed on each side of the bulkhead. In addition to 
the timber staying above mentioned, there were in each compart- 
ment two vertical iron bolts lin. diameter, in order to transmit 
the tensile stress, should this longitudinal system of bracing be 
called on to act as a girder, 


The bottom | 


| its southern branches and connections. 


taken out again to the wreck, the bad weather having caused 
great delay. The difficulty ampetennte in making the enyine-box 
water-tight rendered it advisable to remove the pumping engine, 
and place it on a timber platform erected for the purpose on the 
top of the cross girders. This arrangement was accordingly 
carried into effect. It was also found that by placing the pump- 
ing engine in a central position between the two caissons, an 
equal discharge of water from each of the two caissons could be 
obtained. On the morning of the 4th of December, the cradles 
were again got into position over the wreck, and sunk till they 


| drew 7ft. of water; the wire ropes, each of which had been 





lengthened by the addition of two steel wire strops, 4ft. in length, 
were then handed up by the divers, and the eyes passed over the 
screw hooks, and an equal strain on each attachment obtained. 
The water was then pumped out, and as the tide rose the ship 
floated, the cradle having about 4ft. freeboard. By the aid of a 
steam tug, the wreck was brought to within half a cable’s 
length of the Mail Jetty. The cradles were then removed, 
and the weather again proving bad, another lift was not made till 
the 8th, when, after sinking to 7ft., and pumping out, the ship 
was again lifted and brought further in shore. As the tice fell, 
the slack of the wire ropes was taken in, and the cradles sunk 
till they rested on the deck; and as the ship rose with the 
next tide she was, by means of a crab winch on the shore, 
there being no room for a tug to get between her and the beach, 
brought fairly home. 

Appendix.—One of the hooks of the wire-rope attachments 
was tested in connection with a portion of the plating and 
angle irons, so rivettcd together as to represent in every respect 
a fac-simile of that part of the ship’s side to which the 
attachments were made. These tests were seven in number. 
and gave the following results:—No. 1. With 36 tons 
stress, the hook sheared out a piece of the plate shaped 
like a crescent, having a depth of 2in. at its broadest part. 
Nos. 2, 3, 4. In each of these tests the hook sheared out a piece 
of the plate, exactly similar in shape and size to the previous 
one, and with a stress as before of 36 tons. No. 5. The result of 
this test was similar to those obtained before with regard to the 
shape and size of the piece sheared out, the stress in this instance 
amounting to 37 ton, No. 6. The shearing out of the pieces in 
the previous tests had brought the hook to within lin. of the 
lap of the plates, and at this test the plate gave way with 40 tons 
stress, the piece sheared out being crescent shaped, and of a depth 
of lin. at its broadest part. No.7. In this test the hook bore 
against the lap of the plates, the hook itself breaking with a stress 
of 50 tons. ‘The low result obtained in test No. 7 was caused by 
the hook getting jammed in the testing machine, and being con- 
sequently subjected to an uneven strain. One of the hooks at 
the bottom end of the screws was also tested, the results being as 
follows :—With 30 tons stress the opening across the jaw of the 
hook increased from 7‘37in. to 7°42in. With 60 tons stress the 
opening still further increased to 10°06iny and with 66°8 tons 
stress the hook broke. 








TENDERS. 


DARENTH, Kent.—-For the erection of gasworks for the 
managers of the Metropolitan Asylum District. Messrs. A. and 
C. Harston, architects, 15, Leadenhall-street; Mr. R. Jones, 
consulting engineer. 

Miller and Sons.. .. 
Wilson and Douglas .. 
Porter and Co. 





Luke, Hook, Green .. .. .. «2 «+ os 7655 
Strode and Uo, .. as ay 7600 
Cutler and Son.. aha die) Mi sd en <a 6542 
Bower (accepted) .. ee 6287 


Darentu, Kent.—Laundry and kitchen fittings at the School 
for Imbecile Childven, for the Metropolitan Asylum District. 
Messrs. A. and C. Harston, architects. 


May Bros. (accepted) .. «. 6. ve ee oe - £22390 
For joinery tittings in laundry and kitchen. 
May Bros, (accepted) opt wdc] whylae has eo «254 








New Rar.roap Construction.—The stagnation in commercial 
matters seems to be at an end, and the opening of new routes and 
lines of transportation is the order of the day. We chronicled 
last week the opening of the new line from Chicago to St. Louis 
by the co-operation of the Illinois Central and the Wabash ; also 
the formation of the through line from St. Louis to St. Paul 
and Minneapolis by the St. Louis, Kansas City, and Northern, 
and Chicago, Milwaukee, and St. Paul, and their connections ; 
also the combination of the Chicago and Eastern Illinois with the 


M I | Vandalia, torun from St. Louis to Chicago, rid Terre Haute ; also 
under the centre of each of the wrought iron girders of the cradle | 


the announcement of the coming opening of a rival route from St. 
Louis to St. Paul by the Chicago, Burlington, and Quincy, with 
This week we are in- 


| formed that the Illinois Central will at once run a through train 


between Chicago and Kansas City, vid Gilman, the Springfield 
division of the Central, the Wabash from Springfield to Hannibal, 
and the Hannibal and St. Joseph and its western connections; 
alsv that the Chicago and Eastern Illinois Railroad contemplates 
the formation of a new through line from Chicago to Indianapulis, 
vid the Chicago and Eastern Illinois, Evansville, Terre Haute, 
and Chicago and Vandalia roads.—Chicago Railway Review. 
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RAILWAY MATTERS. 


DvrinG the past half year the re-laying of the Midland Great 
Western Railway of [reland with steel rails has been extensively 
carried on. In 1877, for this one line alone, 7143 tons of steel rails 
and fastenings, 110,385 creosoted sleepers were used, and 2000 
tons of rails have been put out of store for the half year now begun. 

A CONSIDERABLE number of young men living near Mont St. 
Gothard are about to emigrate to America, tearing that the 
tunnel will deprive them of a livelihood Accounts from the 
West, and the history of application of machinery, both suggest 
that these mountaineers may find mo:t work at home in spite of 
or in connection with the line. 

Iv is stated that the Russian Minister of Finance has pre- 
pared for the consideration of the Imperial Council a project for 
increasing the duties upon all iron and steel goods, in bar or 
ingot, or manufactured into rails, locomotives, or carriage- 
fittings, entering Russia from abroad. ‘The duty upon rails will 
be about 30s. the ton, upon bar iron 52s., and sheet iron £3 15s, 
per ton, 

NEGOTIATIONS are pending between France and Switzerland 
respecting a junction line to be constructed between the Eastern 
of France and the Jura and Berne line, by means of a section 
from Le Locle to Le Col-des-Roches, and thence towards 
Besangon and Morteau. The French portion of this line is 
already in course of construction ; the Swiss portion will be taken 
in hand as soon as the Jura and Berne Railway Company have 
realised its loan of three million francs, 

THE New York Elevated Railroad Company have given an order 
for twenty new engines, which is divided, ten being given to the 
Baldwin Locomotive Works at Philadelphia, and ten to the 
Rhode Island Locomotive Works at Providence. Ten of the 
engines are to be four-wheel outside-connected, with saddle tanks, 
and ten will be eight-wheel engines of the Forney pattern. The 
Grant Locomotive Works, at Paterson, N.J., have an order for 
five engines for the Gilbert Elevated road, in addition to those 
they are already building. 

A very useful application of india-rubber is made to railway 
carriages in America by a Mr. Keene, whose invention consists in 
covering the tread of a carriage step with a vuleanised rubber 
clothing, having an undulating surface whereby projections of 
rubber are presented upward to receive the pressure of the foot, 
and also in providing a permanent surface to the step flexible 
under the foot, the coating of rubber being somewhat adhesive, 
and having a tendency to prevent slipping in either dry or wet 
weather. 

An American paper says :—‘‘The private car of President 
Cass, of the Fort Wayne road, which has the number ‘100’ 
inscribed on it, was built twenty-five years ago. It is constructed 
entirely of iron, and has been repeatedly thrown from the track 
and rolled down embankments, and never yet been damaged to 
the extent of an indentation. Wooden coaches have been 
‘telescoped’ and knocked to pieces all around it, and it has 
always come out without a scratch. ut it is an oven in summer 
time and a refrigerator in winter.” This suggested safety is not 
in accordance with English experience. 

THE loggers in the Wisconsin pine woods this winter have been 
driven by the absence of snow to find something besides sleds to 
haul out their logs. One device is a pole railroad, which is thus 
described by the La Cross Republican and Leader :— Flat cars 
are made of sufficient strength to hold a number of logs, and are 
provided with grooved wheels. The rails that these cars run on 
are common poles, bolted together at the ends, and kept in posi- 
tion by the grooved wheels. ‘The poles are laid on the bare ground, 
no ties being required, and all that is necessary is in some 
instances to level the ground. It costs but little to lay the track, 
which can easily be moved, and is not apt to get out of repair. 
The cars are drawn by horses, and are rndine to move easily 
with heavy loads, while the device, on the whole, is said to be 
giving the greatest satisfaction, both in its working and in the 
cost of operation.” 

‘THERE is a wonderful difference,” observes the Railway Age, 
“in the western farmer’s opinion about railways before he has 
secured his local road, and after. When the road is in futuro 
he yearns for it and promises munificent aid and support. When 
it has been built by the money of confiding outsiders, has increased 
the value of his farm and produce many fold, and has reduced 
the cost of getting his grain to market proportionately, then 
he is very apt to get in a rage because he is charged three 
cents a mile for passage or one cent a ton a imile for freight, 
and proceeds to confiscate the property of the impertinent 
‘eastern capitalists’ who helped to make him prosperous. In 
Iowa even, the cry for more roads has begun to arise anew, and 
we see from a local paper that the farmers in certain regions are 
hauling corn to the nearest railroad for considerable distances 
through the mud, at a cost of ten cents a bushel, and selling it at 
fourteen cents—a sum which leaves them ‘just four cents a bushel 
to pay for raising the grain.’ Of course they want a railway, 
but they will now have to pay for it themselves mainly.” 

TAKING the summer and winter seasons together, the number 
of hogs packed in Chicago for five years has been—the years 






ending with February :— 
Year. Summer. Winter, Whole year. 
187 31,571 1,425,079 56,650 





1,520,024 





187 1,600,: 7 
187 . 1,592,¢ 20,846 
1876-7 1,815,401 1,618,084 4 


Fe i .. 2,983,485 
1877-78 .. .. «0 «. «- 1,508,026 .. 2,501,285 .. 4,009,311 
This business—says the Railroad Gazette—is one of especial 
importance to the railroads, because they not only have to carry 
the hogs to Chicago, but they have to carry most of the product, 
which is nearly equal in weight to the animals, to the Rast and 
South. Most of the grain arriving at Chicago goes to the East 
by lake and canal; but this is not true of provisions. A consider- 
ale part of them, it is true, make half the journey by lake, for 
there is quite a provision business by the ‘‘ lake and rail ” routes— 
that is, by steamer to Buffalo or Erie and thence by rail. But 
very little goes by canal, though a few shipments were made last 

year by this channel, and a great deal was said of them. 

Tue Philade)phia Times of March 22nd says :—‘‘ Yesterday 
was the first anniversary of the placing of steam street cars on the 
Market-street line as an experiment. During the year seven of 
these cars—six of the Ramson patent and one Baldwin—have 
been run. It has been demonstrated that a steam car can be run 
for a year for about 600 dols. less than the total cost of running a 
horse car, and although the fare on the former has been five cents 
and on the latter six cents, the steam car has earned as much 
money as the horse car. During cool weather the steam car has 
earned more money than the horse car, but the reverse was true 
during hot weather, owing to imperfect ventilation. To obviate 
this a new system of ventilation is to be adopted which, it is 
claimed, will make the steamer as cool in summer as the horse 
car, and it will be so arranged that in winter the passenger can 
have the benefit of the heat from the engine. No serious accident 
has occurred from the use of the steam cars. Owing to the fact 
that they have been run at intervals between horse cars no im- 
provement in speed has been possible, but it is claimed that if 
the horse cars were out of the way double the speed could be had 
with safety.” On the other hand the New York Erening Post 
says ¢-—** Steam motors for street cars are not a success, at least 
outside of Philadelphia, from which we have no recent reports, 
President Sullivan, of the Brooklyn City Railroad Company, told 
a reporter in Cincinnati the other day that the experiment with 
steam on the Fort Hamilton route is a disastrous failure. The 
steam gives out, the cars get out of coal, and there are other 
vexations. ‘The same result is reported from experiments on the 
Newport and Dayton, O., line.” 








NOTES AND MEMORANDA. 


Puorocrapny by electric light is again occupying attention in 
London, and, it is said, successfully in portrait work, the electric 
light being thrown from a parabolic reflector through a Fresnel 
lens upon the sitter. The light is soft, and uniform. 


SponTANEOUS combustion of substances can only take place 
when they are so packed that small increments of heat may be 
stored up. If they are freely exposed to the air, the heat evolving 
action which goes on with 1t may be increased rapidly ; but its 
effect is dissipated. 

THE working out of the results obtained by the transit of Venus 
expeditions sent out by the German Government were expected 
to have been far enough advanced for publication in the year 
1877, but it has been found that this task causes more difficulties 
and expenses than had been at first anticipated, and a demand 
has been consequently made for an extra credit of £500 to defray 
the additional costs. 


APPLE, pear, and walnut wood, especially if fine grained, ma 
be ‘‘ebonised ” by the following process : Boil in a glazed vessel, 
with water, four ounces of gall-nuts, one ounce of logwood chips, 
half an ounce of vitriol, and half an ounce of crystallised verdigris ; 
filter while warm, and brush the wood with the hot solution a 
number of times. The wood, thus stained black, is then to be 
coated two or three times (being allowed to dry completely after 
each coating) with a solution of one ounce of iron filings in a quart 
of good wine vinegar. ‘This is to be prepared hot, and allowed 
to cool before use. 


THE process of manufacture of Dr. F. Siemens’ compressed hard 
glass, has, it is stated, been brought tosuch perfection thatthe hard 
glass is not only more easily, but more cheaply manufactured than 
the ordinary glass. ‘The power of resistance varies from eight to ten 
times that of ordinary glass. The serious objection made to hard 
glass at the time of its discovery, that it often fell to pieces when 
entirely unexposed to pressure, has been successfully avoided. 
This property was found to result from over-hardening, and it is 
now possible to detect all articles which have acquired it, by the 
use of the polarisator, under which over-hardened glass shows a 
prevalence of violet tints. This condition is also detected by 
exposure to water at a certain temperature. 


Srark’s extensive sulphuric acid works in Bohemia, which 
produce the Nordhausen sulphuric acid on a very large scale 
from aluminous slate, have lately commenced to put the pure 
anhydrous solid sulphuric acid on the market. It is put up 
in tightly-soldered tin—tinned iron—boxes, which were found 
to answer best, because at ordinary temperatures sulphuric 
anhydride is without action upon metals, and particularly upon 
tin. ‘This form of acid is very useful, and its transportation 
by far less risky than when shipped in a liquid form. The 
constantly growing production of artificial alizarin has been chiefly 
the cause of this innovation, it being well known not only that 
large quantities of fuming sulphuric acid are required for its 
preparation, but also that the yield and quality of the product 
depend upon the degree of concentration of the oxidising 
agents. 

A NEW explosive agent has been discovered by Prof. Emerson 
Reynolds, Professor of Chemistry, Trinity College, Dublin. It 
is a mixture of 75 per cent. of chlorate of potassium with 25 per 
cent. of a body called sulphurea. It is a white powder, which is 
very easily prepared by the mixture of the materials in the above- 
named proportions. ‘lhe new powder can be ignited at a rather 
lower temperature than ordinary gunpowder, while the effects it 
produces are even more remarkable than those caused by the 
usual mixture. Dr. Reynolds states that his powder leaves only 
45 per cent. of solid residue, whereas common gunpowder leaves 
about 57 per cent. It had been used with success in small cannon, 
but its discoverer considered that its chief use would be for 
blasting, for shells, for torpedoes and for similar purposes. Dr. 
Reynolds pointed out that one of the advantages this powder 
possesses 18 that it can be produced at a moment’s notice by a 
comparatively rough mixture of the materials, which can be stored 
and carried without risk so long as they are separate. ‘The 
sulphurea, the chief component of the new explosive, was dis- 
covered by Dr. Reynolds about ten years ago, and could be easily 
procured in large quantities from a product of gas manufacture 
which is at present wasted. 


Tue death of Professor A. Lamy at Paris, on the 20th ult., is 
recorded. For a number of years he has, says Nature, occupied 
the Chair of Industrial Chemistry at the Ecole Centrale. As an 
investigator his name is chiefly known in connection with the 
metal thallium. Very shortly after the detection of its spectrum 
by Mr. Crookes in 1861, he observed the same phendmena in the 
lead works at Lille; and his isolation of the metal and descrip- 
tions of its properties followed so closely on the announcements 
of the English chemist that the question of priority was vigorously 
discussed for some time, until finally decided against him. Con- 
temporaneously with Mr. Crookes he submitted the new element 
to a careful examination, and it is to him we owe the first deter- 
mination of the atomic weight 204, the discoveries of the 
poisonous properties, of the close relations with the alkaline 
group, of the remarkable thallium alcohols, and the preparation 
of thallium glass. In 1869 Lamy invented the two valuable 
pyrometers associated with his name, the one based on_ the 
dissociation-tension of calcium-carbonate for temperatures above 
800 deg., and the second containing instead of carbonate the 
compound CaCle, 8NH; for temperatures below 42deg. In 
physics he studied the electric properties of sodium aud potassium, 
and was the first to produce induction currents by means of 
terrestial magnetism. 

A new brick kiln was recently tried at Normanton, the 
advantages claimed for which are economy in fuel and labour. 
The kiln, is 108ft. long and 8ft. broad. ‘The raw bricks are set 
direct from the making machine upon iron wagons, which cany 
them through the entire length of the new kiln and bring them 
out at the exit end baked, which saves much of the usual handling. 
The fires are placed in the middle of the kiln, at each side, and 
the draught of hot air travels towards a flue or chimney at the 
entrance end. By this means the bricks are gradually baked 
before reaching the fires, and after passing the intense heat of the 
central section, they have time to cool before being drawn out at 
the receiving end, where the burnt bricks can at once be thrown 
into carts and railway wagons or stacked. The barrows, of 
which nine are in the kiln at one time, are coupled together, and 
the action of drawing one out advances each of the succeedin 
eight a stage, whilst at the same time pulling in a newly loaded 
one at the other end. Each wagon holds about 5000 bricks, 
making 45,000 in the kiln at once, or a total weight of about 
300 tons. The wagons are made so as exactly to fit the breadth 
of the kiln, and, excepting the usual spaces left for the equal 
penetration of the heat through the entire mass, the bricks are 
piled upon each wagon to a height of 7ft., thus filling up the whole 
space of the arch through which they pass. The iron of which 
the lower parts of the wagons are composed is preserved from 
injury —e the heat, not only by the fires being on a higher 
level, but by a superposed layer of fire-bricks, and by a 
current of cool fresh air being secured under the wagons. By 
means of Mr. Foster's present appliances, which may be still 
further improved, a load of 5000 finished bricks can be drawn out 
in five minutes; but a period of four or six hours in the kiln is 
required before the bricks are sutticiently burned and then cooled 
enough to be taken out. It is said that the cost of fuel for burn- 
ing 1000 bricks by this new process is under 3d., and certainly 
the utilisation of heat seems to be in every way complete. No 
work, says the Leeds Mercury, is required inside the kiln; and 
there are no wickets to build or plaster, the doors being closed at 
each end after the passage of a wagon until it is time to send in 
and discharge a fresh load. 


MISCELLANEA. 


A NEW screw steamer of 2000 tons register was launched on 


| Friday from the yard of the London and Glasgow Shipbuilding 


| Company, Glasgow. 





She is named the Merionethshire, and is 
intended to trade between London and China. 

WE understand that Mr. Thomas Maude has secured a lease of 
the Lansdowne Engine Works, Watt-street, Oldham, and has 
purchased the plant with which to continue the construction of 
horizontal and other engines, boilers, cranes, and contractors’ 
plant. 

THE war-ship Comus was successfully launched on the 3rd 
inst. from the yard of Messrs. John Elder and Co. ‘The five 
other steel corvettes that the firm are at present building for the 
Government are intended to act as powerful auxiliaries to the 
larger man-of-war. 

Tue Electric Writing Company, of King William-street, are 
specially directing attention to their electric pen, as an effectual 
means for preventing the obliteration or alteration of the sums 
written on — or notes, the letters being formed by fine 
perforations and without ink. 

At a quarterly meeting of the Birmingham, Tame, and Rea 
District Drainage Board, held in Birmingham on Tuesday, 
authority was given for the purchase of the existing land and 
works for sewage purposes of Birmingham, Aston, Balsall Heath, 
and Harborne, at a cost of £157,000. Mr. W. 8S. Till was 
appointed engineer to the board, subject to the sanction of the 
Birmingham ‘Town Council. 

A NUMEROUS gathering took place at Danescombe Quay, near 
Calstock, about a week since, Mr. Stephen Grills having invited 
a large number of residents in the locality to be present at the 
opening of the saw mills erected there by him. The building is 
90ft. in length by 40ft. in breadth, with an iron roof, and the 
machinery is driven by a 134in. turbine wheel, havinga fall of water 
of 43ft. The machinery was set in motion, and cut 2000ft. of 
timber in an hour. 


Messrs. Haywarp TYLER AND Co. have published a new 
illustrated list of their machinery for the manufacture of soda 
and other artificially aérated waters, the introductory portions of 
which relate to the properties of carbonic acid in its combination 
with water, and give briefly the early history of its use for its 
medicinal properties, illustrated by reference to Dr. Priestley’s and 
to Dr. Nooth’s apparatuses for aérating water. This is of interest, 
and the short chapter on the contamination of aérated water and 
its prevention will be found useful by many. 

Tue Bradford Town Council at their meeting will, it is expec- 
ted, accept the tender of Mr. Steuart, of Manchester, to pay for 
the next seven years the sum of £10,359 per annum for the 
ammoniacal liquor produced at the Bradford Gasworks. The 
average price realised during the last ten years has, it is stated, 
been about £800 per annum. ‘The contractor, who has paid £800 
a year during the past seven years, must have reaped a fortune 
out of the late contract, for he was one of the competitors for the 
new contract, and his tender on this occasion was about £8000 per 
annum. 


A SINGULAR circumstance is reported from the Holder Run oil 
section, Pennsylvania, in the shape of the striking of a deposit of 
oil which exhibits none of the impurities of petroleum when it 
comes from the ground, but, on the contrary, spouts from the 
sand in a refined condition. The oil comes from the well a pale 
green transparent fluid, and can be used in lamps at once. It 
gives a brilliant light, with no smoke or odour, and stands a fire 
test of 110 deg., a lighted match being thrown into a vessel 
containing the oil failing to ignite it. It deposits little sediment. 

Two members of the Examining Corps of the United States 
Patent-oftice, Professor Brainard and Dr. Mercer, have recently 
met with sudden deaths, the former of neuralgia of the heart and 
the latter of apoplexy. Professor Brainard was one of the oldest 
examiners in the office, and was well known outside of his con- 
nection with the examining corps, having much knowledge of 
many other branches of science not connected with his official 
duties. He formerly had charge of the class of agriculture. Dr. 
Mercer was a first assistant examiner, who had been in the office 
for about eleven years. 


THE Prince of Wales will leave London for Paris on the 25th 
inst., for the purpose of entering on a thorough inspection of the 
British section of the Exhibition, and giving a stimulus to the 
British exhibitors to have everything in readiness by the Ist of 
May. Many of them will, doubtless, be anxious to be on the 
spot to pay their respects to the Prince on the occasion of his 
visit. The exhibits are rapidly pouring in, seventy-three loads 
of English productions having arrived within the last three days. 
The Japanese Commission were introduced to M. Krantz, the 
Commissioner-General, on the 10th. 

A seAM of coal of excellent quality has been found at Walloon, 
Queensland. The seam is 9ft. in thickness, and is expected to 
prove a good export coal. Mining, which had scarcely an exist- 
ence in this colony at the date of separation in 1859, is now carried 
on extensively for gold, copper, tin, and other metals, besides 
coal, and the annual yield of gold alone is now worth considerably 
more than one million sterling. During 1877 the gold obtained 
from the Gympie goldfield amounted to 41,528 0z. Gympie is 
situated about 116 miles north of Brisbane. Gold was discovered 
in the district about October, 1867. 

Tue China Mail hears from Formosa that the coal mines there 
are a great success, ‘There are hundreds of tons now lying about, 
and the miners appear to have got the coal so fast that the 
arrangements for its transport and sale have got rather behind- 
hand. The workers are now what is termed ‘winning out the 
seam ;” it will take six months before the works are in proper 
working condition. Between 200 and 300 tons, however, are 
being turned out per week, and the coal itself has only been 
worked about six weeks. It was expected that the screens would 
shortly be in place, while the railway from the mines to the 
sea-side is already in working order down to the coal-staiths. 


A MODIFICATION in the manufacture of Bessemer ingots has, it 
is said, recently been introduced at the Edgar Thomson Steel 
Works. It consists in compressing the fluid metal in the ingot 
mould by means of a direct steam pressure. Captain William R. 
Jones, the general superintendent of the works, is the inventor 
of the process, and the following is from his patent :—‘‘ This 
invention relates to improvements in the process of compressing 
ingots while casting, and apparatus therefor; and consists in 
admitting a direct steam pressure upon the surface of the 
molten metal, and also in allowing the steam to superheat 
after closing all vents, and in the apparatus, as hereinafter fully 
described.” ‘The apparatus is not yet described. 

UNDER a recent order of the Secretary of the United States 
Navy, the pay of all working men is fixed on the basis of ten hours 
for a day’s work, and consequently those who work only eight 
hours a day will be paid one-fifth less. The promulgation of this 
order has brought a large delegation from the various Navy Yards 
to interview the secretary and induce him to revoke the order. 
The delegation was informed’ by the secretary that, in his opinion, 
labour under the Government should have ne advantages over, 
and should be placed on the same basis as, that engaged in private 
industries. In view of this, under the present interpretation of 
the law, he should be compelled to enforce his order. If Congress, 
however, would more clearly define the law and fix eight hours as 
a full day’s work, he would not in any way interfere with its execu- 
tion. In this connection it may be stated that the House Com- 


mittee on Education and Labour has agreed to report a joint 
resolution declaratory of the meaning of the eight hour law, te 
the effect that, while that law stands on the statute book, a full 
day's pay shall be paid for eight hours’ work in the Government 
service. 
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ON STEEL CASTING APPARATUS.* 
By Mr. Micuarn Scorr, Mem. Inst. C.E., F.R.S.E. — 
THE object of this paper is briefly to describe an apparatus | 
which has been successfully applied to the Siemens open hearth 
steel melting furnace, in order to facilitate the casting of ingots, 
and to suggest its use, in a modified form, in Bessemer pits. The 
engravings Figs. 1 and 2 represent, with some minor differences, 
the apparatus as applied, with Dr. Siemens’ approval, to two 
10-ton furnaces at the Railway Steel Works, near Manchester, 
in June last, where it has given much satisfaction. It will be 
observed that it consists of a spout or trough made of boiler plate, 
closed at both ends, and mounted upon a little crane hinged to 
an iron column, upon which rests the ladle which primarily 
receives the metal from the furnace. The spout and crane are 
free to revolve on the vertical axis of the latter in a horizontal 
plane, and the moulds being arranged circularly around the | 
column, the outer end of the spout is brought successively over 
one or more moulds, when, the small stoppers being raised by the 
levers shown, metal flowing from the ladle passes into the moulds. 
The small stoppers are then lowered, so as to close the orifices in | 
the nozzles, and stop the flow of metal through them, and the | 
spout is turned until it is over another pair of moulds, which are 
filled in a similar manner, and so on until all the metal is run. 
The moulds may be arranged in one or more concentric 
circles, and a form of spout which has been adopted for filling | 
two such circles is shown at Fig. 3. When groups of moulds are 
to be filled, a single-ended spout with one stopper is employed, 
and the several gits are arranged circularly sauna its vertical axis. 
The spout—not mounted in the manner shown—can be made of 
such dimensions that it can receive, asa ladle, the whole charge of 
the furnace, and the form may be varied to suit different require- 
ments; but it has not been thought necessary to describe other 
arrangements in the present communication. The apparatus was 
started without a hitch, and has been found to work very satis- 
factorily. In running open-topped moulds, a pit of 15ft. diameter 
was found sufficient for the produce of a 10-ton Siemens-Martin 
scrap furnace, and in a pit of 18ft. diameter there is room for 
thirty-eight moulds at a time, if arranged in two concentric 
circles, the ingots weighing about 12 ewt. each, or about 23 tons 
in all. As only about half such a number of moulds are required 
for a charge, there is ample time to remove the ingots and replace 
the moulds, and by filling those on one side of the pit, the men 
working at the other side need not be exposed to excessive heat. 
The nozzle in the ladle head is 3in. in diameter, and the nozzles 
at the end of the spout vary from 1fin. upwards. en the 
smaller nozzles are used, the large ladle stoppershould be lowered 
so as to diminish the flow till near the end; but it does not 
require to be closed, because the spout contains the metal which 
flows into it during the brief interval required to move it from 
one to another pair of moulds, when the small stoppers are shut. 
From the large size of the nozzles the metal is run very quickly ; 
ten tons can be poured into the moulds in seven or eight minutes, 
or even less, if necessary, and very little or no skulls are formed 
either in ladle head or spout. The stoppers are not troublesome. 
T have said, the large one in the ladle head once opened does 
not require to be closed during the running; and the spout 
stoppers, working as they do in a depth of only a few inches of 
metal, are not liable to get out of order or to stick, so that prac- 
tically it may be affirmed there is no leakage or spilling of metal, 
which is so common when running from ordinary ladles, 
: If a cold set should take place with the apparatus described, 
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| the large stopper when it has once been opened. 
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it would indicate great carelessness, because the metal is run 
so quickly, and the flow does not depend upon the working of 
Moreover, 
provision is made for removing the metal from the ladle head 
should the stopper stick fast before the commencement of the 


| run. The spouts are lined with tiles, and the lining is durable ; as 


the spouts are secured to thecrane by a single bolt, they can readily 
be removed and replaced, and they can be heated in a stove. At 
first sight one might be apprehensive that the metal passing 
along the spout would be unduly cooled, but experience has 
shown that this need not be feared. As I have explained, the 
spouts are lined with a non-conducting material; they are 
heated, and should not be put on the crane until the furnace is 
ready to be tapped. Then the metal flows very rapidly and in 
volume, so that the cooling influence of the spout is very little 
felt. When the manganese is added to the charge in the furnace, 
the rapidity with which the metal is run out is an advantage, as 
the loss of manganese is less. When the manganese is added to 
the metal after it has left the furnace, the apparatus is not 


| unsuitable, although, whilst adhering to the same principle, I 


would suggest other arrangements, but these do not fall within 
the scope of the present paper. 
pared with running from a large ladle so far as the moulds are 
concerned, the head of metal is diminished and is always the 
same, thus producing uniformity in the flow, and reducing the 
splashing. Moreover, the men teeming see what they are doing 
much better than when the mould, being filled, is underneath a 
large ladle, and the stoppers are so easily worked that the exact 
quantity of metal which is required can be poured. The spout 
is moved with one hand with great facility, and even supposing 
the peg was leaky, the pressure of pairs ( is so little that the loss 
would be greatly reduced ; but, in point of fact, the absence of 
spilling is one of the most satisfactory elements in the working 
of the apparatus. The extremely inexpensive character of the 
arrangement commends it to notice. The cost of the apparatus 
shown is only about £50, which is far less than the ordinary 
system of ladles, carriages, and pits, and the cost of maintenance 
is in a similar proportion. * The revolving spout also produces a 
decided economy in working. 

Application of the Revolving Spout to Bessemer Pits.—I suppose 
that we all admire Mr. Bessemer’s pit arrangements and appa- 
ratus ; indeed, he would bea bold man who would venture to alter 
their essential features. But minor improvements have been 
made, notably by our American brethren, led by Mr. Holley ; 
and amongst pb things it has been shown how a very large 
9 a of metal can be obtained from a single pit with a pair of 
moderate-sized converters. This has been done when large moulds 
producing heavy ingots have been employed ; but I am not 
aware that within a given time a great number of light ingots 
have been turned out; and yet, as in the case of tire blanks, 
this is a result which it would be desirable to effect. The fact 
that in America light steel tires are not so much used as with us, 
and the consideration that the system of casting heavy ingots has 
its advantages, may have prevented steel makers in that country 
from arranging their pits for the production of light work ; and 
it is well known that some of our friends in England are also in 
favour of big ingots; but as good rails and tires can be pro- 
duced from smaller ingots, some have preferred to economise the 
power required to reduce e masses, and to cast them more 
nearly of the size of the finished product. Proceeding in this 
direction, I now propose to indicate how the revolving spout 

reviously described could be applied to facilitate casting in a 

essemer pit. Taq turn out a greater number of ingots, it is 


It will be observed that, com- | 
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| obvious that to avoid complicated and expensive machinery, 
more room would be required, and the tendency which 
appears to exist generally amongst steel makers to enlarge 
their pits, shows that they consider that more space is desi- 
rable. Engineers will acknowledge, as a rule, that crowding 
work into a limited space is disadvantageous, and as it may—not 
to say must—involve rehandling, it cannot be economical. If 
this be true as regards ordinary work, it is surely much more 
important when we have to deal with hot moulds and ingots, 
mere proximity to which is distressing to the workmen. All will 
concur in the view that the safety and comfort of the men should 
be carefully considered ; and many can testify from experience 
that it is wise to consult their welfare, even on the low ground of 
economic results. 

In passing, I may refer to the fact that if moulds are worked 
| very hot the ingot is not so readily detached from them as when 
| cooler; and hence the moulds, and consequently the ingots, 
| require to be more tapered, which is not advantageous either for 
| hammering or rolling; but by having ecg of room in the pit, 

more moulds may be in work, and as they would not require to 
be filled sv frequently, they would not become so hot. From the 
great weight to be carried, it would not be convenient to increase 
the radius of the central ladle crane, as ordinarily constructed. 
Indeed, whilst with the usual radius of, say 16ft., 5 or 6-ton 
charges are manageable, with the charge increased to 10 tons, if 
the radius of the crane were augmented so as to cover a propor- 
tionate additional space, the crane would become costly and 
unwieldy ; and in filling numerous moulds it would be difficult 
to start and to stop in the exact position required. Therefore, 
for the purpose of comparison, I have assumed a radius of 16ft. 
from the centre of the crane to the centre of the ladle. But I 
hope to show that, by the use of the revclving spout, this radius 
might be diminished, and it appears to me that a more simple 
and less costly machine might be substituted for the ordinary 
| central crane. I have not had time, and, therefore, do not ope 
| pose on the present occasion to go into this latter point; and as 
| the crane usually employed is within limits a very efficient 
instrument, I suppose it to be used in combination with the 
revolving spout. Considering the large output from a Bessemer 

it, in order to provide for a variety of sizes of ingots, it might 
fs well to make the height of the spouts variable at pleasure. 
This could easily be effected by more than one method which will 
no doubt occur to engineers, so I need not occupy the time of the 
meeting by discussing them. I have prepared two sketches which 
show typically how pits might be arranged with the revolving 
spout. In Fig. 4 there is shown, first, a circle of twenty- 
six moulds run from the top by a double-ended spout, 7ft. 6in. 
between centres, filling two moulds at a time; second, two con- 
centric circles, making together fifty moulds, run from the top by 
a double-ended spout, 7ft. Gin. and Gft. between centres, filling 
two moulds at a time; third, four groups of seven moulds, each 
group filled from below through a central runner by a single- 
ended spout, 5ft. 6in. between centres. These groups may be 
carpeted $4 consist of tire blank moulds, in tiers three high, in 
which event there would be in each group twenty-one mouias, in 
the four groups eighty-four moulds ; and, if the whole pit were 
employed for casting blanks in this manner, there would be space 
for 252 moulds on the floor atatime. If, on the other hand, 
rail ingots were being cast, then if arranged in single circles, 
there would be room Yor seventy-eight moulds at a time, which 
would cast a great weight of ingots—of course, if double circles 
of moulds were employed the number would be augmented to 
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ment, and single tire blank moulds introduced. With the aid of 
four single-ended revolving spouts, each 7ft. Gin. between centres, 
twenty sets of moulds may be filled, and as each set is composed 
of eight, there is thus room for 160 moulds at atime. The red 
circles show the radius of the ordinary central casting crane, 
supposed to be 16ft. This would give a circumference of 100ft. 
nearly ; off this let there he deducted, say, one-third on the side 
where the converters are placed, as unavailable for casting ; 
this leaves 77ft., and if moulds were placed 22in. from centre to 
centre, there would be space for forty-two moulds. This would 
not be much more than half the number with the spouts if in 
single circles, or a little over a fourth if in double circles. Then 
casting in groups: Assuming groups of seven moulds to measure 
about 7ft. from centre to centre, with an ordinary central crane 
and a pit about 40ft. in diameter, there would be space for eleven 
groups or seventy-seven moulds, but the increased size of the pit 
would not be convenient when running open-topped moulds, 
whilst with three revolving spouts, operating in circles 17}ft. 
diameter, there would be space for twelve groups, or eighty-four 
moulds. For casting blanks in single moulds: If the sole plates 
were arranged radially and placed close together, an ordinary 
ladle crane might command twelve sets of eight moulds each, 
equal to ninety-six moulds in all, whereas the sketch shows that 
with four spouts there would be room for 160 moulds. ‘The 
system possesses considerable flexibility, for the columns bear- 
ing the spouts could be shifted as required, and spouts of 
different lengths being available, the arrangement of moulds 
might be varied at pleasure. For casting light ingots there 
would be ample space, and for heavy ingots there would be more 
working room, and better ventilation than in ordinary pits. 
When running from the top, if the revolving spout were employed, 
for every two moulds filled there would be a weight of about 
13 ewt. moved over 1ft., and the flow of metal from the ladle 
would never cease, whilst in the ease of the ordinary arrangement 
there would be a mean weight of about 8 tons to be moved twice 
over the same space, and the flow of metal would be shut off at 
every mould. The cost of a revolving spout and the supporting 
column would only be about £50. I have not shown ingot lifting 
cranes, as they may be of the usual kind or otherwise. 








ON THE COST OF WORKING DIFFERENT 

DESCRIPTIONS OF RAILWAY TRAFFIC* 

By Mr. Francis R. Conner, of Guildford. 

On the Ist October, 1878, it will be forty-nine years since the 
day on which it was first practically shown that a speed of 
upwards of 20 miles an hour could be attained by the locomotive. 
During those forty-nine years British enterprise has expended the 
sum of 660 millions sterling in the construction and equipment of 
17,000 miles of railway in the United Kingdom. The annual 
gross revenues of these lines amount to more than 9 per cent. on 
the capital expended ; 42 per cent. of which is derived froin 
passengers. The net revenue, which has gradually declined in 
proportion to capital for some years, was equal in 1876 to 4°36 
per cent. on the total outlay. But at the present moment no 
reply can be given to the question “‘how much of this 4°36 per 
cent. is derived from the passenger, how much from the goods, 
and how much from the mineral traffic?’ Information so needful 
might have been procured in either of two distinct ways. The 
accounts of each railway might have been so kept as to arrive at 
the separate cost of each branch of traffic in the regular course of 
book-keeping ; or a unit of working cost might have been ascer- 
tained, and applied, with proper corrections, so as to effect the 
same result. Ina pamphlet published in 1842, under the title 
“Railway Transit,” the writer suggested the propriety of 
adopting the former mode, and proposed that each locomotive 
should be provided with a way book, in which the daily work 
performed, the consumption of fuel, the cost of repairs, and other 
items, should be regularly entered. The second method the 
writer is now endeavouring to induce the railway companies of 
the United Kingdom to adopt. The arguments for such a step 
have been met by an objection, which has been repeatedly urged 
by eminent financial authorities, to the effect that it is incredible 
that men of business should carry on such enterprises as our 
railways have become without exact knowledge of the cost, as 
well as theearnings, of each separate branch of traffic. Norailway, 
it is added, could otherwise be secured against the peril of 
insolvency ; a fate which has already overtaken so many lines, 
especially in the United States and in Belgium. In reply to this 
objection it may be sufficient to quote the statement which is 
repeated in the general report of the Government inspector of 
railways, for 1873, 1874, and 1875. ‘‘ Whilst the receipts of goods 
and passenger trains are supposed to be kept separately, no 
attempt is made to separate the expenses of goods and passenger 
trains from one another.” In consequence of this absence of 
distinct. book-keeping, Captain (now Sir Henry) Tyler has been 
unable to arrive at any other unit of railway cost than the very 
rude = 3 a yore of a “‘train-mile.” A train runs from Dorking 
to Guildford, consisting of an engine and three carriages, which 
must weigh less than 50 tons: while a coal train on the London 
and North Western Railway may be 840ft. in length, and weigh 
540 tons. The same cost per mile is allowed for each of these 
enormously different duties, by the use of the train-mile unit. 

t is obvious that no sound conclusions can be attained by such a 
method. Unfortunately the use of the train-mile, as having 
been adopted by the Board of Trade, has been followed by 
certain French, Indian, and American companies which have 
published accounts in other respects much more luminous than 
those of the English lines. In each of these foreign cases, how- 
ever, it is possible to arrive at a correct distribution of the work 
actually done in carrying the passenger and the non-passenger 
traffic respectively ; although on the face of the returns that 
distribution has been erroneously made by the use of the train- 
mile as the unit. Itis therefore eminently satisfactory to the 
writer to find that in consequence of a correspondence with 
himself, Mr. Rae, the Government Commissioner for the New 
South Wales Railways, has tabulated separately the gross weights, 
as well as the mileages, of the passenger and non-passenger 
trains on those lines. Mr. Rae has thus the credit of being the 
first official who has presented the public with a true distribution 
not only of railway income, but fs of railway earnings. Mr. 
Rae has included the weights of the locomotives in the gross 
weights of the trains. He has however distinguished the items. 
The writer has followed the more usual mode of taking the 
weights of the trains exclusive of the locomotives. With this 
correction, the luminous and valuable tables published by Mr. Rae 
so fully confirm the results which had been previously arrived at 
by analysis of seven French, seven Indian, and seven American 
lines, that these results may now be presented more briefly than 
might otherwise have proved satisfactory. The proper distribu- 
tion of cost on a railway, as in the case of any mechanical 
arrangement, is in the first place proportionate to the work 
actually done—that is to say, in proportion to the load conveyed, 
and to the distance to which it is conveyed. The tare, or dead 
weight of the vehicles, varies from 60 to 95 per cent. of the gross 
weight of the loaded train, according to the kind of traffic. It 
is this variation in the tare which makes the chief difference 
between the cost at which various articles, as for example a ton 
of passengers and a ton of coals, can be conveyed over the same 
railway. The further question arises, how far will the cost per 
ton gross be affected by the speed of the train. While it is 
desirable that further data should be collected on this subject, 
the question can even now be answered within certain limits. 
In general the cost of higher speed has been assumed to be very 
great; so much so that one authority has set speed against 
weight, and assumed that the cost of running a train of 50 tons 
gross weight at thirty miles an hour is equal to that of running 
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a train of 100 tons weight at fifteen miles per hour. Nothi®s 
can be more erroneous than such an estimate. According to the 
tabulated resistances per ton, engine, tender, and train at diffe 
rent speeds, given by Mr. Colburn—‘ Locomotive Engineering,” 
p. 201—the total resistances, on a level road, in good condition, 
at the speeds of ten, twenty, and thirty miles per hour, are 
respectively 13]b., 1551b., and 201b, per ton, ‘These figures 
may be taken as representing the proportionate consumption of 
fuel, at the indicated speeds. In 1845 Mr. Brunel ascertained 
that of every shilling expended in locomotive cost of the Great 
Western Railway, 1°44 shillings were expended in wages, oil, and 
waste, and repairs. According to a table drawn up by Mr. R. 
Price Williams (see ‘ Transactions ” of the Institution of Civil 
Engineers for 1875) the cost of coal on the London and North- 
Western Railway in 1876 amounted to 34 per cent. of the loco- 
motive cost; wages demanding 36 per cent., and repairs the 
remaining 30. ‘The average cost of locomotive power on the rail- 
ways of the United Kingdom in 1875 (according to Mr. Fleming's 
table), amounted to 26°8 per cent. of the total working costs. 
Thus 34 per cent. of the locomotive cost will be equal to 9°1 per 
cent. of the total cost, which is therefore the figure representing 
the fuel, as 96 per cent. represents the wages, of the loco- 
motive expenditure, in the analysis of total working cost. The 
former item would be increased, in the ratio of 13 to 20, by 
raising the speed of trains from fifteen to thirty miles per hour, 
while the latter, as depending on time, would at the same time be 
decreased in something like the same ratio. ‘This is sufficient to 
show that the cost of additional speed is so trifling that it may 
safely be neglected at the present stage of the inquiry. The 
higher cost of increased power is no doubt in great measure due 
to the fact that the proportionate weight of the passenger engines, 
in comparison with the gross tonnage of the passenger trains, is 
greater than that of the goods engines, in proportion to the goods 
trains. ‘This involves a higher expenditure of fuel for the trans- 
port of the engines alone. On the other hand, it appears from a 
report by Mr. Findlay—read before the Institution of Civil 
Engineers, 23rd February, 1875—that the cost of shunting the 
heavy traffic on the London and North-Western Railway is 11°6 
per cent. of the entire cost of locomotive power; a fact which 
reduces the passenger locomotive cost to 75 per cent. of the loco- 
motive cost of the non-passenger traffic. Again, it appears from 
the same authority that 391 passenger locomotives ran 14,460,568 
passenger train miles, while it took 1544 non-passenger loco- 
motives to run 16,097,954 miles of goods and mineral trains. This 
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fact indicates a much heavier cost for the latter than for the | 


former. It would seem therefore that in assuming, subject to future 
verification, the cost of conveying traffic per ton-mile to be equal 
at all speeds, the hypothesis is favourable to the heavy, rather 
than to the swift traffic. Under any circumstances the ton-mile 
is a unit capable of correction, while the unweighed train-mile is 
not. The above calculation refers to locomotive cost alone. It 
will be further shown by comparative analyses of the returns of 
the different English lines that the cost of the three engineering 
items of locomotion, repairs, and maintenance, which amountec 
to 55°5 per cent. of the cost of working the railways of the United 
Kingdom in the year 1875, increases, in a high ratio, with the 
increase in the proportion borne by mineral to gross revenue. 
There remains the item of traffic charges, amounting in the same 
year to 29-7 per cent. of the expenditure. Into this it is not 
proposed to enter; but it may be remarked that an analysis of 
this item on the different main trunk lines of England does not 
support the proposition that its incidence is diminished by an 
increase in the proportion of mineral traffic. Subject then to 
any rectifications which may hereafter become possible, it is 
proposed to ascertain the cost per ton-mile gross of the general 
traffic on the railways before mentioned, and the average tare of 
both the passenger and the non-passenger traffic on each group of 
lines. As it is impracticable at present to analyse the traffic of 


the English railways in the same way, it will be shown by com- | 


parative analysis how large an increase in engineering expenses 
accompanies an increase in the proportion of revenue derived 
from mineral trade on main passenger lines. On seven leading 
French railways in 1872—see Table I. in Appendix—the average 
cost of conveying 100 tons of loaded train for one mile was 25°4d. 
The average tare of the passenger trains was {4°5 per cent. of the 
gross load ; that of the non-passenger trains was 61°5 per cent. 
of the gross load. It results that to carry a passenger for a mile 
cost 0°306d., and that to carry a ton of freight a mile cost 0°66d. 
On seven principal Indian railways in 1875—see Table [T.—the 
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average cost of conveying 100 tons of loaded train was 266d. The | 


average tare of the passenger trains was 88°2, that of non-passenger 
trains 67°3 per cent. of the grossload. The resulting cost of con- 
veying a passenger for a mile was 0°15d.; that of a ton of goods 
0°813d. On seven American railways in 1873, according to 
details contained in the ‘‘ Investigation into the cost of Passenger 
Traffic on American Railroads,” by Albert Fink, C.E., the 
average cost of conveying 100 tons of loaded train for a mile was 
507d. The average tare of the passenger trains was 93°14 per 
cent.; that of the non-passenger trains 58°37 per cent. of gross 
load. Thus the conveyance of a passenger per mile cost 0°493d., 
and that of a ton of goods 1°57d. Prices have since been reduced 
fully 30 per cent. in America. On 460 miles of railway in New 
South Wales in 1876 (according to the report of the Government 
Commissioner), the average cost of conveying 100 tons of loaded 
train for one mile was 55°8d. The average tare of the passenger 
trains was 93°04 per cent., that of the non-passenger 65°09 per cent. 
of the gross load. The resulting cost of conveying a passenger for a 
mile was 0°534d., and a ton of goods1°598d. Omitting the passenger 
traffic of India, as exceptionally advantageous to the carrier, the 
average outcome of the above figures is, that a train of 100 tons 
gross weight conveys either 35 tons of goods, or ninety-six 


passengers ; so that, subject as before provided to verification | 
from accurate accounts, the cost of the conveyance of a ton of | 


goods is equal to that of the conveyance of 2°74 passengers. 


It 


follows, that in order to derive an equal proportionate profit from | 
passenger and from non-passenger traffic, the freight per ton, | 
on the average of the lines in question, should equal 2°74 times | 


the average fare of a single passenger, for equal distances. The 
next point to be shown is the increase in engineering cost, which 
always accompanies the increase in the proportion of gross 
revenue derived from mineral traffic to the whale of such revenue, 
For this purpose ten principal English lines have been taken, 
namely, six aad radiating from London, on which the average 
percentage of gross revenue derived from mineral traffic is 23°48 
and four lines running through or radiatjng from London, on which 
the percentagefrom mineral traffic is only 4°86. The figures of these 
lines are given in Table III. The extreme range on these lines is 
from 2°36 per cent. of gross revenue derived from mineral traffic 
on the Metropolitan, to 37°11 per cent. of revenue so earned on 
the North Eastern. In the former case the engineering expenses 
(under the three heads of locomotion, repairs, and maintenance) 
amount to 16°09 per cent. of revenue, in the latter to 36°32 per 
cent. of revenue. Thus an increase of 34°75 per cent., in propor- 
tion of mineral to gross revenue, accompanies an increase in 
engineering expenses, amounting to 20°38 per cent. of gross 
revenue. If again we compare the mean proportions of the 
mineral and the non-mineral groups of lines above indicated we 
have the following result. The average receipts from mineral 
traffic on the four non-mineral lines is 4°84 per cent. of revenue ; 
on the six mineral lines it is 23°48 per cent. of revenue. The 
engineering expenses in the former case average 23°14 per cent., 
in the latter case 30°47 per cent. of revenue. Thus an increase of 
18°64 per cent., in the proportion of mineral receipts to gross 
revenue, coincides with an increase of 7°33 per cent. in the pro- 
portion of engineering expenses to gross revenue, on the lines in 
question. Special causes, in each case, may partially affect the 
incidence of the engineering charges. But Whether we take the 
proportion of increase in cost given by the extremes, which is 
0°58 per cent., or that given by the means, which is 0°39 per cent., 
we find that the proportionate cost of the engineering expenses, 
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on those railways the returns of which have been analysed, rises: 
in a ratio of somewhere about 4 per cent. of gross revenue for 
every additional 1 per cent. of that revenue which is derived from 
mineral traffic. If the tare on the railways of the United King- 
dom is assumed to bear to the gross load the average proportion 
above ascertained, it will be found that the transport of a ton of 
goods costs rather more than that of the conveyance of two and 
a-half passengers for an equal distance, For an equal rate of 
profit to be earned by the two great branches of traffic it is 
therefore necessary that the rates for freight and passenger fares 
should bear that proportion to each other. The average rate of 
freight charges in the United Kingdom is unknown. The only 
estimate published is that of the late M. de Franqueville, in his 
account of the public works of this country. After much inquiry 
he arrived at the figures of 1°08d. per ton per mile for goods, and 
1°29d. per mile per passenger. It may be assumed, for the sake 
of simplicity, that the rates per passenger and per ton of goods 
are equal. Again the net receipts, from trains alone, of the rail- 
ways of the United Kingdom for 1875—see ‘‘ Index to our Rail- 
way System,” by Mr. W. Fleming-—was £26,784,557. The gross 
receipts were £60,005,285, and were derived to the extent of 42 per 
cent. from passenger, and of 54°33 per cent. from non-passenger 
traffic. The gross working cost was thus £33,220,728. The divi- 
sion of the working cost, on the above assumptions as to rates 
and cost of conveyance in the two cases, would be in the ratio of 
42 for passenger, and 25 » 54°33 or 136 for non-passenger traffic, 
that is to say, of respectively 24 and 76 per cent, of the total. 
The gross earnings of the passenger traffic were £25,714,681. 
Twenty-four per cent. of the working cost amounts to £7,972,000, 
leaving a net profit of £17,742,681 as the result of the passenger 
traffic, taken alone. On the other hand the gross receipt from 
the goods traffic was £33,268,072. Seventy-six per cent. of the 
working cost amounts to £25,248,000, which leaves a net profit 
on the non-passenger traffic of only £8,020,000. It is by no 
means the writer's intention to assert that the above is the actual 
proportion of the two amounts of net profit. But it is the 
nearest indication of that proportion which can be drawn from 
the best attainable data. What is the amount of the positive 
loss incurred by the transport of 13,405,283 tons of mineral traffic 
—which is included in the non-passenger traffic—at an average 
freight of about 4d. per ton net per mile, cannot be stated exactly. 
Allowing for any conceivable rectification of the above figures 
taken, it should be observed, from indisputable authority—it 
must be a sum which it is almost frighful to contemplate. It is 
submitted to the Institution with some confidence that the 
approximate results thus obtained are such as to demonstrate the 
imperative need of establishing a new method of keeping accounts 
for the distinct branches of railway traffic. Such has been 
intimated by the Board of Trade to be the desire of the Govern- 
ment; and looking to the fate which has overtaken the 
Belgian and so many of the American railways, such should be 
the desire also of everyone interested in the vast railway property 
of the United Kingdom. 


APPENDIX. 
Table I.—1872. Gross and Net Work on Seven French Railways, 






























Orleans. Lyon. 
Name of Railway Est. Midi. Old New Ovcst ong ee 
system system system system 
Passenger trafiic : 
Number of passenger 
carriages pertrain 10°7 8°91] 10°19 | 9°64 4°3 11°28 | 10°5 
Tare tonnage, tons.. 64°2 53° | Gl'h | STS | 25-0) GTO | «GLO 
Number of passen- 
gers per train 51°0 61°08 23°21 | 42°7 67°0 47°1 
Net tonnage .. .. 34 4°11 1°53 28 i4 $°1 
Gross tonnage .. 676 | ST6 09° 3 27°S) «T1°4 64° 
Goods traffic: - 
Number of goods 
wagons per train.. 30°95 33°11) 40°14 27°90 12°56 415 | TS 
Tare tonnage .. .. 157°6 168°8 [205-0 142°5 = 64°0 21270) «140-0 
Net, tonnage 120°6 147°56) 6 hO°S = « 48°0 168°5 «| S60 
Gross tonnage 278°2 316°4 [265°0 «193°0) «-112°0 ~ssu°5 «=226°0 
Per pair of trains: 
Total gross tonnage 428°0 252°0 140°0 452°0 (290°0 
Cost per mile, francs 5°526 6°040! 4°260 4°260 2°354 5°900) 67848 
Cost per kilometric | 
ton gross,centimes 1°59 I'l) 1°29 1°69 «1°¢2 1°32 2°36 


Average per kilometric ton gross 1°613 centimes. 
Average per 100 ton-miles gross, 25°4 pence, 
Average passenger tare, 94°5 per cent. of gross load. 
Average goods tare, 61°5 per cent. of gross load. 


Table II.—1875, Gross and Net Work on Seven Indian Railways. 




















Name of Railway = = 5 
a sg = = 
a z 3 
Yr | 
Passenger traffic : 
Number of passenger 
carriages .. .. 16°5 | 14°75) 14°50 | «9°5 18°75 14°0 
Tare tonnage, tons. . 140 | 126 | 123 76'S | 8O°T 116°8) 121 
Number of passengers 
per train 5 am 226 (190°5 J81°5 211°25, 25°7 8 | 285 
Net tonnage 15°0 3) 121 11407 171 152 | 19°08 
Gross tonnage .. 155 135°1 90°66 | 97°8 132 140 
Goods traffic : | 
Number of goods wagons 24°5 | 26°TS 19°0 | 43°0 34°0 | 40°0 
Tare tonnage .. . 7°0 160°0 114°0 258°0 204°0 240°0 
Net tonnage ‘7 | 90°9 | SI*T =49°0 jlus°o 87°5 | W8"25 
Gross tonnage .. 290°2 .287°9 \241°7 163°0 1366°0 291°5 33825 
Per pair of trains : } 
Total gross tonnage .. 445°2 |377°2 |875°S 256°g 1463°8 1423°5 |478°0 
Cost per mile .. ..  d. 76°428) 98°Sd_|108-2d 88°66d 131-04 107°0d 138°0d 





Cost per ton-mile, gross 0°172d \0°262d)0°287d 0°359d 0°282d 0°258d O-289d 

Average cost per 100 ton-miles gross, 26°6 pence. 

Average passenger tare, 88°2 per cent. of gross load, 

Average goods tare, 67°3 per cent. of gross load. 

Table I11.—English Railways. 
Comparative View of the Proportions to Gross Revenue borne by Mineral 
Receipts and by Engineering Cost. 

Proportion 
Mineral Receipts 
to Gruss Receipts 

per cent. 


Engineering 
Expenses per Cent. 
of Revenue from 
Trains. 
16°09 


( Metropolitan 
South Eastern... .. .. 
£°) London & South Western 
. { London and Brighton .. 
Great Eastern .. va 
Great Northern £4 a 
London & North-Western 
Great Western... .. .. 
Midland .. .. .. 
North-Eastern... .. .. 
Average of Non-Mineral Lines .. 
Average of Mineral Lines .. 





Non- 
Mineral 


Mineral. 











THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the meeting on Tuesday, the 12th of March, Mr. Bateman, 
president, in the chair, the paper read was “On Railway 
Appliances at the Philadelphia fixhibition of 1876,” by Mr. 
Douglas Galton, C.B., F.R.S., Assoc. Inst. C.E. 

Although the first American railroad was only constructed in 
the year 1830, about 22,000 miles were in operation in 1856, and 
74,600 miles in 1875. The difference between the American 
and the European railroad systems was very marked. In 
Europe the railway was originally looked upon rather as a 
means of diminishing distance by high speeds than as the 




















THE ENGINEER. 





universal road for traffic. In America where the railway had 
been the pioneer road of the country, and the sole means of 
communication, circumstances prevented the investment of more 
capital than was sufficient to make a line adequate to perform the 
duty immediately required of it. But, whilst the first cost was 
thus limited, considanable expense had to be subsequentl 

incurred in perfecting the line. On the early American railroads 
the sleepers were laid on the soil, with little or no ballast. Sharp 
curves and steep gradients were the rule, so that a short rigid 
wheel base was imperative, Again, a car resembling the saloon 
of a steamboat was adopted, rather than a development of the 
body of a stage coach, as on European railways. ‘The cars had 
central couplings, with end doors and “steps, so that station plat- 
forms were unneceesery; and the traffic, until recently, had not 
demanded expensive signal arrangements. More responsibility 
appeared to have been thrown on the engine-driver, and improve- 
ment had been mainly in train appliances, such as brakes. It 
was believed that whilst the ylivast in Australia and other 
British colonies and in India were still in their infancy, advantage 
would accrue from a careful consideration of the American system. 

The subject was treated under the following heads :—I, Perma- 
nent. way ; II. Cars and car fittings, including (a) wheels, (b) 
axles, (¢) couplings, (d) springs, (¢) brakes, and (f) heating 
apparatus; II], Locomotive engines; IV. Railroads of 3ft. 
gauge. The main features of the standard track of the Penn- 
sylvania Railroad Company consisted in the shape of the head 
of the rail, the form of splice for the joints, the large number of 
sleepers, and the arrangement of the ballast. The splices were 
2ft. in length. The outside splice had a tongue which passed 
over the flange of the rail and was spiked to the sleepers. ‘The 
joint was suspended midway between two sleepers. The surface 
at the formation level had slopes of 1 in 20 from the centre out- 
wards, and the ballast was so laid as to allow the water to drain 
off rapidly. The weights per wheel in the heaviest engines were 
about 44 tons. In connection with the permanent way, attention 
was directed to the Wharton switch, the principle of 
which was to carry the train off the main line on to a 
siding, without any break in the continuity of the main line rails. 
The great distances on American lines had Jed to the conversion 
of the passenger cars into travelling hotels. ‘The main advantage 
of the American form of car, which consisted of a long body sup- 
ported at each end on a bogie truck, was the power of movement 
afforded to the passengers, and of access to conveniences, ‘The 
disadvantages were, the mode of opening the windows, which slid 
up instead of being let down into the panels, and the difficulty of 
ventilation, but the latter had been overcome by a central raised 
roof with clerestory windows. A car for sixty persons had a 
length of body of 48ft., a width of 9ft. 6in., and a height of 
7ft. 10in. at the sides and of 10ft. 3in. in the centre. Such a 
car would weigh, when empty, 650 1b., and when full 783 lb., 
per passenger, Sleeping cars for sixty-four persons were made 
with a body 61ft. cor and weighed, when empty, 8124 ]b., 
and when full 9454]b., per passenger. A class of vehicle, 
recently adopted, seemed likely to come into greater use. This 
was the refrigerator car, by which the produce of California 
was brought to the Eastern States, and the delicate fruits of the 
South and fish from the Gulf of Mexico were taken to Chicago. 
These cars were fitted with ice boxes, and were of various 

vatterns. A very efficient cooling surface was provided by two 
ice chambers on each side of the car, or four in all, extending 
from the top to the bottom, and fed through hoppers in the soil 
These boxes, being placed 3in. from the sides, allowed a free cir- 
culation of air all round. 

The use of chilled cast iron wheels was all but universal on 
American railroads, Each wheel formed a single casting with the 
tire, and was cast in a chill, consisting of a rim of iron turned 
perfectly true, so that labour in turning was avoided. ‘The 
necessary hardness in the chill was obtained by a mixture of 
charcoal iron, chiefly Salisbury iron, with broken up wheels and 
castings. The comparatively high price of charcoal iron had led 
to the substitution for it, in part, of anthracite iron, with wrought 
iron or Bessemer steel. A brief account followed of Messrs. 
Lobdell’s mode of manufacturing wheels with charcoal iron, while 
the } rocesses of other makers, and of Mr. Hamilton’s successful 
use of anthracite iron, were briefly referred to. The duration of 
car-wheels in the United States was stated to be from 50,000 to 
60,000 miles. They could then be turned up and run a further 
mileage. If turned before being used, Messrs. Lobdell guaranteed 
a duration of 90,000 miles. From numerous inquiries, the author 
had arrived at the conclusion, that good chilled cast iron wheels 
were economical, and that they did not break in a way to occa- 
sion accidents to trains, provided they were periodically examined 
when running. Three axles were noticed, in each of which the 
object was to allow the wheels attached to them to revolve inde- 
pendently. ‘The construction of the Miltimore axle—one of this 
class—was described in detail, as with it there was a marked 
diminution of friction in passing round sharp curves. The 
results of two experiments were recorded, which showed in 
one case there was a friction of 13°15 Ib. per ton in the Miltimore 
axle, as against 17°21 Ib. per ton with an ordinary axle, while in 
the other case these figures were 13°67 Ib. and 26°55 1b. 

The Miller coupling and buffer, now generally adopted in the 
United States for passenger cars, consisted of a spring buffer 
with a coupling immediately under the centre of the buffer. The 
buffer was in the plane of the sill of the car, and the compression 
was also in that A mon so that there was no tendency for the sill 
of one car to rise above the sill of the adjacent car. The coupling 
consisted of a broad catch attached to the end of a spring draw- 
bar. This hook caught the opposite hook sideways, as the elas- 
ticity of the head of the draw-bar afforded a slight lateral motion. 
When the cars when run together, the ends of the hooks first 
passed each other, then sprang back so as to form a secure clasp, 
the buffers being at the same time brought into compression. All 
this was effected without the use of links or pins, or the inter- 
vention of men to make the attachment. The uncoupling was 
accomplished by a vertical lever attached to the railing of the 
platform, the lever releasing one hook from its hold on the 
hook of the adjacent car. In springs, the greatest novelties were 
spiral springs in nests, and spiral steel springs combined with 
india-rubber. 

The brakes on Amerian railroads were, as a rule, capable of 
being applied to a larger number of wheels in a train than in this 
country. This had probably arisen from the greater necessity 
for the rapid stopping of trains, owing to the absence of secure 
fencing and the prevalence of single lines. It seemed to be 
recognised in the United States, first, that the engine driver 
should have complete control over the application of brake-power 
to all the wheels of the train; and, secondly, that in the case of 
the accidental fracture of the coupling, the detached cars should 
he at once brought to rest by the action of the brakes attached to 
them. The Westinghouse automatic air brake was in extensive 
use on American railroads, especially for passenger trains. In it 
the air in the pipes was pumped in continually under pressure, 
and the brakes were applied by diminution of pressure. Smith’s 
vacuum brake—the property of the Westinghouse Brake Com- 
pany) was coonalonslily employed, where rapidity of action was 
not of paramount importance. It was less expensive, and its 
action was dependent upon a vacuum in the pipes. 

The sted formerly in use in America for heating the cars was 
by open iron stoves, but these had been thé cause of many 
frightful accidents from fires. The Baker car warmer’ seemed 
now to be in great favour. In this the heat was applied by hot 
water pipes laid round the car on the floor-level, the water being 
heated by a coiled portion of the pipe being passed through a 
circular iron stove. The fire-box of this stove was of wrought 
iron, and this again was contained in a second ‘covering of iron, 
which textalented in the chimney. No instance was on record of 
a fire having been occasioned in a train from these stoves. For 
the circulation, both ends of the pipe were inserted in a close 
cylindrical cistern on the roof of the car, The liquid used was a 
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saturated solution of salt water, as this solution did not freeze at 
ordinary low temperatures. ‘The safety valve had a compressible 
india-rubber ball, as the crystals of salt prevented a metal-seated 
valve from shutting tightly. The average allowance of heating 
surface in an ordinary car was 11ft. of 1fin. pipe per passenger. 

The striking fact gathered from the exhibition of railroad cars 
at Philadelphia was that while the comfort of railway travelling 
had been practically stationary in Europe for the last twenty-five 
years, it had been rapidly developed in the United States within 
the last few years to a standard above that of Europe. The com- 
forts were as much needed in Europe. The distances were as 
great ; the cold was as intense; the populations to be accommo- 
ated were as numerous, and more wealthy. No doubt the con- 
trol exercised by continental Governments had had some effect in 
stopping improvements ; but the author believed the stagnation 
was largely due to the use of small carriages divided into com- 
partments. These had actually prevented the development of 
«comfort, while the larger American car had both suggested and 
afforded scope for improvement. Until European railway com- 
panies followed the lead of America, and adopted long carriages 
on bogie trucks, comfort in travelling would remain in its pre- 
sent unsatisfactory condition. 

Locomotive engines in the United States were of a totally 
different type to those in Europe. he front part of the engine 
was supported on a bogie truck, by which a short wheel base was 
possible. This truck was generally so arranged that the pivot was 
under the centre of the smoke-box, and the front wheels were 
considerably in advance of the body of the engine. When a bogie 
truck was not used, the front of the engine was carried—except 
in the case of a few special engines for inclines or for switching— 
by a Bissel two-wheeled ‘pony ” truck, which had a swing 
bolster and a radius Lar pivotting from a point about 4ft. behind 
the centre of the truck, the weight being equalised between the 
pony truck and the leading pair of driving wheels. ‘The centre of 
the smoke-box was equidistant between the leading pair of 
driving wheels and the pony wheels. The cylinders were hori- 
zontal, placed low down between the front pair of wheels, and 
cast in one seg with the half saddle fitting round the bottom of 
the smoke-box, under the centre of which the two parts 
were bolted together. ‘The cylinders were thus right and 
left indiscriminately, and a single pattern answered for both 
sides. ‘The boilers were of charcoal iron, or of homogeneous 
steel, The tubes were also of charcoal iron, lap welded. The 
fire-boxes were of American homogeneous steel, English steel of a 
high temper having been found to crack and blister. he parti- 
culars were given of five classes of engines built at the Baldwin 
Locomotive works, and of their performances. It appeared that the 
tractive force required to draw a train on an American railroad 
was less than on an English railway, so that either the train 
resistances were less or the average adhesion was greater. ‘The 
dryness of the climate was more favourable to adhesion. In 
America the average train resistances were diminished by the use 
of the bogie truck, possibly also by the employment of oil in the 
axle-boxes ; but the main cause was dependent upon the short 
rigid wheel-base. If to this could be added some form of axle, 
such as the Miltimore, which would admit of the wheels moving 
independently, considerable economy in the tractive force required 
on railways would result. 

Within the last few years companies had been formed to build 
in America 8000 miles of narrow gauge lines, of which 2700 miles 
were in operation at the beginning of 1877. The Denver and Rio 
Grande Railroad was proposed to be 1700 mile Jong, and between 
200 and 300 miles had been completed. The promoters of this 
system contended that a mile of single line having a gauge of 3ft. 
could be made for £1904, with rails weighing 30 lb. to the yard, or 
for £2144, with rails of 40 lb. to the yard, while the rolling stock 
might cost £758 - mile, calculated for a length of 100 miles of 
road, The details were added of the engines and rolling stock for 
a gauge of 3ft., and a contrast was made between it and the stock 
for a gauge of 4ft. 84in. The 3ft. gauge railroads were intro- 
duced in the United States as economical pioneer lines, and so 
long as they were retained in that capacity they might be useful 
for opening out a country where the traffic was small. They had 
also been found peculiarly applicable in penetrating into the 
narrow canons and gorges in the hills of Colorado. But it was 
certain that where special conditions did not prevail, and as the 
traffic increased, the inconvenience of a break of gauge would be 
more serious, and a wider gauge would be found preferable. It 
was, however, worthy of consideration whether in the Colonies 
narrow gauge railroads, of cheaper construction and with cheaper 
plant than the 4ft. 8hin. gauge, might not be advantageously 
adopted, and amply suffice for the wants of such communities. 





At the meeting on Tuesday, the 26th of March, Mr. Bateman 
erm in the chair, a paper was read on ‘‘ Direct-Acting or Non- 
otative Pumping Engines and Pumps,” by Mr. Davey, A.I.C.E. 
The author discussed some new forms of direct-acting pumping 
engines and pumps, as a question of relative cost and efficiency, 
illustrating his arguments by ‘practical examples. The direct- 
acting engine had a wider sphere of application in mining opera- 
tions than elsewhere, and experience had proved it to be the 
best type for deep mine and heavy pumping. Until lately, 
the Cornish had been the only direct-acting expansive engine. 
It was a very economical machine under favourable circum- 
stances, but its range of expansive working was limited. Com- 
pound rotative engines had been made to do a higher duty than 
Cornish engines. In the éarly days of pumping, Hornblower, 
Trevethick, Woolf, and Sims experimented with compound 
Cornish engines in Cornwall; but these attempts had failed 
because the engines were single acting, and the distribution of 
steam was such as to lead to great thermal loss from the cooling 
influence of the condenser. From these and other practical 
defects the engines fell into disuse. To work direct-acting engines 
expansively, certain conditions were necessary. An inert mass 
must be provided, which, by its inertia at the beginning and 
momentum towards the end of the stroke, should compensate for 
the diminishing pressure of the expanding steam employed in 
overcoming the almost uniform resistance of the pump. In single 
cylinder engines this involved heavy initial strains, considerable 
piston speeds, and a large inert mass to render a high degree of ex- 
pansion possible. These obstacles were removed in the direct double- 
acting compound engine. This part of the subject was graphically 
illustrated . indicator and velocity diagrams, taken from com- 
pound and Cornish engines under various conditions of working, 
the results being tabulated. The relative cost of compound and 
of Cornish engines was next compared, and it was shown that the 
cost of the engine and buildings was less for the compound than 
for the Cornish engine. The author then described certain 
improvements in valve gears, and discussed the construction of 
pumps and pump valves, advocating much heavier lifts than 
those commonly used. As examples, a 200-herse power com- 
und engine, employed underground, in forcing against a column 
100ft. in height, and a 600-horse power compound engine, 
actuating two 20in. plungers by spears, against a column of 700ft., 
were referred to. An improved form of pump work was adopted to 
render such heavy lifts practicable and safe. Twenty varieties 
of pump valves were illustrated, and diagrams of the lift of pump 
valves, and others showing the shocks produced in the opening 
and closing of valves, were exhibited. 

In an pe Proll a the author touched briefly on three questions 
of special interest in connection with the subject of the paper. 
These related to the economical use of steam, in regard to the 
degree of expansion, as to how greater economy might be secured, 
and as to the condition of maximum efficiency. 








THE extraordinarily heavy fall of rain which commenced on 
Wednesday afternoon and continued about 24 hours, and which 





has caused such damaging fluods in and near London, was not 


‘ preceded by any barometrical indications. 





LEGAL INTELLIGENCE. 


COURT OF APPEAL.—Aprut 10rH, 
(Lincoln’s-inn, before the Master of the Rous and Lords Justices 
James and Corron.) 

THE BRITISH DYNAMITE COMPANY 7%. KREBS. 

‘THIS was an appeel from a decision of Mr. Justice Fry, heard 
on Friday. The bill was filed by the British Dynamite Com- 
pany, then the owners of patents taken out by Mr. Newton for 
inventions communicated to him from abroad by M. Nobel. 
That company have since assigned their business to a new com- 
pany-—‘‘ Nobel’s Explosives Company”—who were made co- 
plaintiffs. The suit related to a patent taken out in 1867 for the 
manufacture of dynamite. The defendants are manufacturers, 
at Cologne, of lithofracteur, and their agents in England 
have sold that material in this country and have also taken 
steps to set up a manufactory at Byfleet, in Essex. ‘The 
patent, on which the plaintiffs relied, and which they complained 
was being infringed by the manufacture and sale of lithofracteur, 
was taken out in 1867. The specification stated as follows :— 
‘* This invention relates to the use of nitro-glycerine in an altered 
condition, which renders it far more practical and safe for use. 
The altered condition of the nitro-glycerine is effected by causing 
it to be absorbed in porous unexplosive substances, such as char- 
coal, silica, paper, or similar materials, whereby it is converted 
into a powder, which I call dynamite or Nobel’s safety powder. 
By this absorption of the nitro-glycerine in some porous 
substances, it acquires the property of being in a high 
degree insensible to shocks, and it can also be burnt 
over fire without exploding. The aforesaid safety powder 
or dynamite is exploded—first, when under very close and 
resisting confinement by means of a spark or any mode 
of ignition used for firing ordinary gunpowder; second, without 
or during confinement by means of a special fulminating cap con- 
taining a strong charge of fulminate, which is adapted to the end 
of a fuse; third, by means of an additional charge of ordinary 
gunpowder, the explosion of the latter will cause the dynamite to 
go off even when it is only partially confined.” For additional 
safety the porous substance was to be washed before use with 
an alkaline substance. The inventor claimed the mode of manu- 
facturing the safety powder, as also the modes of firing the same 
by special ignition. Dynamite as actually made by the plaintiffs 
consists of a remarkable siliceous substance known as kieselguhr 
and nitro-glycerine. Kieselguhr is an infusorial earth, composed of 
silica in a porous state, being formed of the minute shells of 
diatomacew ; it is capable of taking up three times its own weight 
of the nitro-glycerine without danger of exudation. The dyna- 
mite of the plaintiffs consists simply of 75 per cent. of nitro- 
glycerine ssi 25 per cent. of kieselguhr. The lithofracteur of 
the defendants consists of 55 per cent. of nitro-glycerine, twenty- 
one parts of kieselguhr, and the remaining twenty-four parts of 
other absorbents, chiefly charcoal, bran, sawdust, sulphur, 
nitrate of baryta, and other substances which have been called 
semi-explosives. Mr. Justice Fry gave judgment for the plain- 
tiffs, granting them an injunction and an account of profits. 
The defendants appealed. 

The AtTrorNEY-GENERAL, Mr. NALDER, and Mr. Macrory 
were for the defendants; Mr. T. Astron, Q.C., Mr. E. Curter, 
and Mr. J. CHEster were for the plaintiffs. 

Their Lorpsurps reversed the decision of Mr. Justice Fry, and 
dismissed the bill with costs, on the ground that the specification 
—and therefore the patent—was bad, because it did not suffi- 
ciently describe the nature of the invention, so as to enable a 
competent skilled workman, previously unacquainted with it, to 
make it ; and because the inventor had claimed that which was 
not novel. There was nothing in the specification to show that 
the substance which was to be used as an absorbent for the nitro- 
glycerine was to be previously reduced to a powder—that was 
probably a subsequent discovery—but the word ‘“‘ powder” was 
used in the sense of “explosive substance,” just as the word 
gunpowder, which originally designated a powder, is now used to 
describe the pebble powder which is employed for firing large 
cannon. And the patent claimed a mode of ignition which was 
not novel, but was well known before the patent was granted. 











Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MrN.—The three hundredth consecutive monthly meeting of the 
members of this institution was held on Saturday, the 6th inst., 
at the Cannon-street Hotel. It was well attended, and Mr. 
Joseph Newton, C.E., occupied the chair. The first actual 
business of the sitting was the election as honorary members of 
Earl Granville, Mr. Henry Merryweather, C.E., Mr. William 
Henry Hodge—of the firm of Sydney B. Hodge and Son—Mr. 
James Stabler—Messrs. Shand and Mason—and Mr. William 
Hayward—Thames Ironworks. Afterwards, Mr. William 
Greenhill read a paper on ‘‘ Sewer Gases and Simple Means of 
Averting their Dangers.” The mechanical arrangement recom- 
mended forthe purpose was one invented by the author himself, and 
which had been successfully tested at Hampton Court Palace and 
elsewhere. Without diagrams it is difficult to explain the peculiari- 
ties of Mr. Greenhill’s plan, but it may be said that an automatic 
valve placed on the outlet mouth of the soil pipe, and at an angle 
relatively to the latter of about 45 deg. is its main feature. 
When in action, it was asserted, no such thing as the effusion or 
diffusion cf sewer gases within the walls of dwelling-houses would 
take place. A practical discussion followed the paper, and, sub- 
sequently, a vote of thanks rewarded its author. 


THE MERCHANT FLEETS OF THE WorRLD.—We learn from the 
Bureau Veritas that the total number of sailing ships in the 
civilised world at the end of 1877 was 51,912, divided as follows: 
















Ships. Tons." 
England Sa eAEUEE ns ce REGED wes ee 25 oe - 5,526,930 
United States.. .. .. .. 6307 .. .. .. os «.- 2,146,731 
a DSS Oe re 949 
Oe 66 ce ae ae ee w. 4 985 
| Se pee rae * De a ee 814 
J Se Sa Be re 
SSS > aera ee 
| a ek Te «+ +s es 419,418 
OT Ee ae en ro ie 
es se | ee 
Maen. ke ae} ; ce ae 
aromas se 652 
Denmark... .. .: eile, Laue 
South America .. .. .. oo he” 
Ly ene ae a a te ee 
BE Sao set owe Oe eee ee ee 50,101 
[Se : ea Serre 7 21,079 
Central America .. .. .. hee Gee oe 18,546 
We as oa: x6) 0d fice ee ee ae ay 13,033 

Of steamships the numbers are as follows :— 
Steamers. 

eget ..:-«. ... «6 ss SE 
United States.. .. .. .. 542 
France Pact te See Ce 
Ce ere 
SS oe ere een ree” sf 
NT ere ae ee ee me Se 
Russia Tee RCE ks ON te Be ‘ 
DUE es, Sa 40) 00.) Se, ea ae 
ONO ke es > Sa es ae ee 
DINER i os) 0 SE a 7 
i ee aa mer ieee eer es 96 
| tS ERR | 
South America a ida Se 82 
, RP ee eee 25 
Turkey and Egypt.. .. .. 33 
Man (es ak oa se we 22 
ee me Sane oS 26 
Central America .. .. .. SM Wares? de 8 
Greece nw ce we we we MB an ae 00 co 





























































































































































































































| 
os | 
| ae 
oO | 
| NYTS FJLITIWOD 
ot | 
4 wares ft { : 
| en - } 1 
i y Wy y i 
S 
a a) °o 29 | 
MMM Jee o° o|| Yy/ 
| 1 
\| 
i} | 
| i y 6 ~ —~ « | lor | 
oe £2. Se  e. S  t. 28 \ a. * - . i 
LIFTS 40 ITVIS — “ ((e ° (c “ = il A iH 
Hi ( aa e — | 
i | ll ° © 
| “ 7 ° S o 2 
\ | \ 
| i) 
| © ©) © (°} = © panies eee 4 = 
| = 
aa = = 7 | 
ja = A 2] 4 i 
S| = ‘-—— = | 
Z = i 
— I || 
O I 
; | 
A = © aad i 
fx} | * hr | 
i © © © 
br | — : ; = OS \ 
H 6 ae a cemen | 
| Sf i : 
| of A (i, EO) fal t= Su bab ' ' 2: 
| i ee on ol 6) et 5 L— = = —__— = = od 2 7 3 Prec s 
=— 
| 
(19% abnd aos uondiwosop og ) 
a | ‘SUMANIONGA “VIVISUIA “WUOdS CNV NOSUVAd ‘SUSSAIV 
12> | § 
- KOTLVA STITIN HLOTO SNOS GNV AGIUVAUA SUSSAW LV ANIONA ANNOAUWOD 


SS 














re" 








Aprin 12, 1878. 


THE ENGINEER. 


259 








FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. TwietMever, Bookseller, 

NEW YORK.—TxHe Witimer and Rogers News Company, 
31, Beeknan-street. 
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PUBLISHER'S NOTIOE. 


*.* The Publisher begs to announce that next week 'THE ENGINEER 
will be published on THurspay instead of Goop Fripay. 
Advertisements intended for that number must be forwarded not 
later than six o'clock on Wednesday evening. 














TO OORRESPONDENTS, 

*,* In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

*.* Owing to the pressure of other matters on our space we are 
compelled to hold over a large number of letters which we have in 
type. 

T. re (Bank Note Albums).— We have no further information on this subject 
than that already published, and to which you refer. 

M. M.—We cannot understand your sketch and meagre descriptions. You 
must be more explicit and send a clearer drawing. We cannot see how a 
single lever can be made to work a number of pornts and signals, nor do we 
understand the part which the tumblers are intended to play. 

A WorKMAN.— The next step will cost £5, besides the agent's fees. To com- 
plete the patent £20 will be required. If you do not proceed further with 
your application, and yet mark your articles with the word “* Patent,” you 
will be stating what is not the fact, and no protection will be afforded you 
Sor a trade mark containing such imisrepresentation. 

E. R. anp Co. (Manchester).—(Artificial Rubies.)—The address ia not 
known to us, The “ Journal of the Franklin Institute” may be obtained 
on application to the Secretary of the Franklin Institute, Philadelphia, 
U.S., or it may be seen at some of the principal reading rooms in Man- 
chester, or in the libraries of any of the scientific societies. 

InsectoR.— There is no such book on the injector. So far as we can see the 
proportions given in your sketch ave good and will work well, but we are by 
no means certain that they are the best that can be adopted, nor will you 
Aad any two makers of injectors who will agree on the subject. If you wll 
vejer to THe Enoineer for Feb, 23rd, 1877, you will find drawings of a 
large number of injectors which will supply the information you require. 


STAPLE MAKING MACHINES. 
(To the Editor of The EBagieer.) 
Sir,—Will any correspondent kindly inform us where we can obtain 
machinery for making staples ? *, AND Co, 
London, April 8th. —- 
WEIGHING MACHINES. 
(To the Editor of The Bnagjneer.) 
Sir,—Can any of your readers give us the address of the maker of 
Denniston's weighing machine’ W. Q. E. Co. 
Sunderland, April 10th. __- 
CONFECTIONERY MACHINERY. 
(To the Editor of The Bagineer.) 
Sir,—I shall be obliged to any correspondent who will say where I can 
get confectionery making machinery ? bD. H. 
Aberdeen, April #th. 


ENAMELLED DIALS. 
(To the Editor of The Bagineer.) 
Sir,—I shall be obliged to any correspondent who will say where I can 
get hard enamelled dials made to order? Ww. 
Nottingham, April 6th. 


GALVANISING. 
(To the Editor of The Bngineer.) 

Simm,—Will any reader tell me how to galvanise small iron articles 
without the use of sal ammoniac, the fumes from which are very dis- 

able? Pont. 

London, April 10th. —- 
SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 lds, 6d, 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit oecur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered Sor transmission abroad, 

Cloth Cases for binding THe ENGINEER Volume, price 2s. 6d. each, 

The following Volumes of Tuk Enaineer can be had, price 18s. each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-ofice order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, f preferred, at increased 
rates, 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~~ * Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales,, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey,, 
United States, West Coast of Africa, West Indies, China vid South 
ampton, £1 16s. 

Kemittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 


vid Brindisi, £2 0s. 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o'cLock on THuRSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George d Riche; all 
other letters to be addressed to the Editor of Tok Encineer, 163. Strand, 








MEETINGS NEXT WEEK. 

Tue InstiTuTION oF CiviL ENGINEERS.—Tuesday, April 16th, at 8 p.m.: 
Discussion on ‘“‘Embankments of the Thames;” and, time permitting, 
“The Ravi, the Chenab, snd the Jhelum Bridges, P. N.S. Ry.,” by 
Messrs. Mallet, Lambert, and Avern, 

CuemicaL Society.—Thursday, April 18th, at 8 p.m.: ‘On Terpin and 
Terpinol,” by Dr. W. A. Tilden. ‘ The Poisonous Principle of Urechites 
Suberecter,” by Mr. J. Bowrey. ‘On the Temperature at which a few of 
the Alkaloids Sublime as determined by an improved method,” by Mr. 
Wynter Blyth. 

Tue MerTeoroLocicaL Society. — Wednesday, April 17th, at 7 bg ak 
Further discussion on ‘“‘ Waterspouts and Globular Lightning,” and the 
following papers will be read:—‘‘On the Application of Harmonic 
Analysis to the Reduction of Meteorological Giserestionn, and on the 

enera IMethods of Meteorology,” by the Hon. Ralph Abercromby, F.M.S. 
‘On Some Peculiarities in the Migration of Birds in the Autumn and 
Winter of 1877-78,” by Mr, John Cordeaux, B,A, 
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THE PRESERVATION OF IRON SURFACES. 

THE surface of iron, whether cast or wrought, invari- 
ably oxidises and wastes when exposed to the weather, 
unless special precautions are taken to prevent oxidation. 
Were it not for this fact, iron bridges, gates, girders, or 
railings would be practically indestructible. As it is, 
the rapidity with which iron loses its good looks and its 
strength is so great that it is imperatively necessary that 
its union with oxygen should be in some way prevented. 
There are various schemes known to the clisiaias by 
which this end may be secured. For example, if elec- 
trical—or galvanic, to use a more popular word—condi- 
tions existed by which the iron was made to play the part 
of a cathode or negative pole in a voltaic circuit, it would 
last for ever. The favourite and practical system of pro- 
tection consists in covering the surface of the iron so that 
oxygen in either air or water cannot gain access toit. It 
may be covered either with a paint or with a metal which 
does not oxidise as readily as iron. Red lead paint 
affords an example of the former method of protection ; 
“tin plate” and “ galvanised iron” examples of the latter. 
Both expedients have defects. Paint is not in itself in- 
destructible ; it undergoes changes due to the action of 
air and moisture, which cause it to peel off and leave 
the iron bare. It is not quite air-tight, and oxygen finds 
its way through its pores to the metal beneath. Thus in 
practice paint is unsatisfactory, because it requires to be 
constantly renewed at considerable expense ; and not un- 
frequently the renewal entails no small inconvenience. 
As a rule, repainting is not done often enough, and decay 
has already commenced in the iron before the painters 
are put to work. Thus, although paint makes iron struc- 
tures more durable than they would be without it, the 
advantage is obtained only at considerable expense, and 
complete protection is very far from being secured. The 
drawbacks to the use of protecting coatings of metals are 
to be found in the facts that both zine and tin are soft 
and easily abraded; that they are not readily used except 
on a comparatively small scale; and when iron so pro- 
tected is cut or worked, uncoated edges are sure to be 
exposed which rust away with much rapidity. It is not 
remarkable that, under these circumstances, chemists have 
for years worked hard to give the world something 
which would prevent the oxidation of iron. That they 
have not hitherto been successful is a fact too 
well known to render it necessary that we should insist 
upon it. 

Within a comparatively recent period two gentlemen, 
independently of each other, have directed their attention 
to a means of protecting iron which promises great 
things. The first of these is Professor Barff, of Kensing- 
ton ; the second, Mr. G. Bower, of St. Neots. The results 
produced by both are nearly identical, but the methods 
of manipulation employed are very different. We pro- 
ose here to describe both processes. Without going 
into minute detail, we shall say enough to enable our 
readers to understand the modes of operation employed. 
The object in view with both inventors is to 
establish a coating of oxide on the surface of iron 
which will not undergo further change. Four 
different oxides of iron are known to chemists, 
namely, the protoxide Fe O, the sesquioxide Fe, O,, 
a higher oxide sometimes known as ferric acid Fe O,, 
and lastly, what is known as magnetic oxide Fe, O,. 
The sesquioxide is common “rust,” and with it and the 
magnetic oxide alone need we concern ourselves at pre- 
sent. When iron is first exposed to the action of moist 
air it abstracts one atom of oxygen and forms the pro- 
toxide of iron, or ferrous oxide Fe O; such an oxide has 
an intense affinity for more oxygen, and becomes speedily 
converted into sesquioxide of iron or ferric oxide, Fe,O,; 
this in contact with metallic iron again becomes con- 


verted into ferrous oxide according to the equation: | 


Fe, O,; + Fe= 3 Fe O; this ferrous oxide being again 
brought into contact with a fresh supply of oxygen is 
again re-converted into ferric oxide or rust, and so the 
action oy on continually in this way, disintegrating the 
iron. If, however, the iron be exposed to the action of 
steam or air at an elevated temperature, instead of the 
above oxides we get a curious compound, which we have 
referred to above as magnetic oxide of iron, and also by 
many chemists called ferroso-ferric oxide, its formula 
making it apparently a compound of ferrous Fe O and 
ferric oxide Fe, O,. The exact molecular structure of 
this interesting body must still be regarded as a debate- 
able point. One thing, however, is certain, and that is, 
that this magnetic oxide is not under ordinary con- 
ditions susceptible of change or conversion into rust by 
the action either of oxygen or moisture. It is obvious 
then, that this magnetic oxide offers a specially good 
material for coating iron articles requiring protection 
from rust, and if this can be got on the iron as a firm, 
hard, coherent coating, an important problem has been 
solved, and the world has obtained the best possible 
means of protecting iron. 

It must be understood that conditions essential to the 
formation of this oxide are the contact of oxygen with 
iron at a high temperature ; moisture should be absent. 
Professor Barff, to whom appears to be due the credit of 
first reducing the work of protecting iron in this way to 
a practical condition, uses superheated steam for his pur- 
ese At the small works at Kensington, where Pro- 
essor Barff carries on his operations, two ovens 
stand side by side. They are lined with fire-brick and 
fitted with iron doors. They stand about 10ft. high, are 
about 10ft. long, and together about 15ft. wide. ‘Beside 
them stands an 8-horse vertical boiler, which supplies 
steam at a pressure of 40 1b, on the square inch ; a much 
smaller boiler would suffice, but that actually used 
happened to be available. One of the ovens which we 
shall call A is traversed by a number of cast iron pipes 





about 4in. in diameter and 6ft. long. These pipes can be 
brought to a bright red heat by a fire lighted in a grate 
at the bottom of the oven. Steaim is led from the boiler 
to a separator, where it loses all its suspended water. 
This separator consists of an iron box in which is placed 
broken pumice stone, and wire gauze screens which are 
requisite to prevent any impurity passing over from the 
boiler with the steam. From this the steam flows to 
the pipes in A; it traverses them and is there raised 
to a temperature of about 1450 deg. Fah. It is dis- 
charged from the superheater into the oven B, in which 
the articles to be oxidised have been previously brought 
toa dull red heat; an exposure of about six hours suffices 
to secure the required end. The steam is then shut off 
and the iron withdrawn from the oven and permitted to 
cool. It is then washed, and scrubbed with stitf brushes, 
and appears exactly as though it had been painted with 
that lead-coloured paint so well known to engineers. It 
will be found on close inspection, however, that the effect 
is much finer than that produced by paint, and that 
the coating is even, close, hard, and capable when rubbed 
of taking something akin to a dull polish. The effect, 
especially in the case of small ornamental castings, is 
throughout excellent. The oxidised iron may be ex- 
posed to all weathers free from paint, oil, or other 
protection of any kind, without the least chance 
that it will rust, provided actual violence is not 
used to chip off the coating of magnetic oxide. 
The Barff process consists, it will be thus seen, simply 
in submitting the iron to dry, clean, intensely superheated 
steam. The oven is pervaded by this steam, which it 
must not be forgotten is only at atmospheric pressure. 
It issues invisibly from the small chinks round the 
oven door, and readily ignites paper held in 
a current of it. The oxygen required by the iron is 
obtained by the decomposition of the steam. The hydro- 
gen which remains, mingled with a certain quantity of 
steam, which must be allowed to escape from the oven to 
secure a current in it, is discharged into the superheating 
furnace, and we suppose burned. It. would appear 
that steam plays no part in the process, save that 
of a vehicle to convey oxygen at a high temperature to 
the heated iron. The success which has recently attended 
Professor Barfi’s exertions is, we have reason to believe 
from what we have seen, so complete that the process 
has left the field of pure investigation, and can.be and is 
used for regular trade purposes, such as the coating of 
gas-piping, gutters, pr ornamental railings, and 
various forms of what is conventionally known as 
builders’ ironwork. 

Mr. G. Bower produces, as we have said, similar results 
in a different way. He disperses altogether with the use 
of steam, and relies on the air for his supply of oxygen. 
The method adopted hitherto in the aie of the air 
process consists in putting the iron articles to be coated 
into a large retort or chamber, the temperature of which is 
raised to a point dependent on the ultimate use to which 
the articles may be applied, and which ranges from a very 
dull to a bright red heat. Air is then passed in, the inlet 
and outlet pipes closed as hermetically as possible, and 
at the end of every hour the air is renewed and the inlet 
again closed. After exposure in this way for some 
hours, the time varying with the nature of the 
articles, the iron will be found to have received a per- 
fect coating of the magnetic oxide, the colour of which 
varies between a light and a dark grey or neutral tint of 
so delicate a nature as to absolutely dispense in many 
cases with the use of further ornamentation by painting. 
It may be mentioned that this process succeeds particu- 
larly well for cast iron, and with a slight moditication, 
which the patentee is at present working out, answers 
equally well for wrought iron and steel. The cost of 
coating iron in this way is estimated at about £1 per 
ton, but there is this peculiarity pertaining to the 
process, that whether the iron be a solid cube or mass of 
that weight, or whether it be distributed over thousands 
of articles involving an enormous increase of area, the 
cost remains practically the same. 

Such, then, are two processes which promise to play an 
important part in the future. We pronounce no opinion 
concerning the relative value of the two systems. We have 
had ample opportunities of examining the work produced 
by both, and both are admirable ; but experience is want- 
ing to enable an opinion possessing much value to be pro- 
nounced concerning the advantages and disadvantages of 
the respective systems. We have therefore contented 
ourselves for the present with placing facts before our 
readers, and reserving opinions. It will be a matter for 
regret if processes so admirable should be applicable only 
to comparatively small articles. At present, however,there 
is no evidence that girders, boilers, roof principals, or 
similar structures, can be dealt with either by Professor 
Barff or Mr. Bower. 


MANUFACTURES AND THE FACTORY ACTS. 

Tue present half-yearly report of her Majesty's inspec- 
tors of factories is prefaced by the following ominous 
statement :—“ The state of trade has been so bad almost 
everywhere since the date of our last report, that we 
have no further comments to make upon it.” Leaving, 
therefore, this lugubrious part of the subject, we proceed 
to note a few particulars which are now placed before 
us. We may observe that both Mr. Alexander Redgrave 
and Mr. Robert Baker received some little time ago the 
Companionship of the Bath, and the latter gentleman, 
after a very long period of zealous service, has retired 
from his post, leaving Mr. A. Redgrave as the chief 
inspector. Mr. Redgrave himself is no novice in the 
work, as shown by the fact that he now presents his 
fiftieth report, which we presume indicates a period of 
twenty-five years. A vast fund of experience must thus 
be obtained, and there is invariably much that is interest- 
ing as well as important in the official records published 
by the department. There are some odd things, as well 
as others that deal with very broad considerations. Mr. 
Redgrave makes the remark that there is hardly anything 
more interesting than the occasional glimpses which are 
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obtained by the inspectors in reference to experiments 
which are undertaken to improve the processes of manufac- 
ture, as also to utilise waste and inferior substances, and to 
create new industries. Thus there is hope that the 
manufacture of whitelead will be so improved as entirely 
to prevent the ill effects hitherto accruing to the persons 
employed, while the process of manufacture will itself be 
greatly accelerated. As for the utilisation of inferior 
substances, a sub-inspector has reported a visit to a soap 
and bone-manure works, where he found patent machinery 
in operation for the purpose of extracting the pure 
fat from the layers supplied by the butchers. It was 
desired to work late on Saturday afternoons with this 
vatent machinery, because the manufacturers were in the 
habit of purchasing £600 worth of these layers from 
the butchers on Fridays, and as the extract must 
be separated from the fibre of flesh while it is fresh, 
“to be used for mixing with butter,” the material would 
be spoiled if it were left until Monday. “ Hence,” 
we are told “this curious use of a material supposed to 
be the foundation of soap, came to light in the wish to 
employ lads an hour or two later than is legal on the 
Saturdays.” 
grant facilities for this ingenious manufacturing process, 
we are not distinctly informed. A more legitimate 
instance of utilisation has reference to the dressing and 
scouring of what may be termed refuse wheat, shipped 
from Calcutta in a very dirty state. This corn comes 
over free of freight, and is sold at the port of shipment 
at a comparatively small price. As received in England, 
the corn is mixed with stones, grit, pieces of rope, rushes, 
and other strange substances. Machinery has been devised 
which thoroughly washes and cleanses this wretched 
stuff, and the purified product, consisting of a small 
grain wheat, is sold to millers at a cheap rate, to be by 
them mixed with English wheat and ground into flour. 
It is thought likely, if the trade flourishes in this country, 
that machinery will be sent out abroad, and a large 
quantity of East Indian corn imported at a small cost. 
Reference is made to one of those gradual improve- 
ments of which modern times have witnessed so many 
examples. The introduction of the sewing machine for 
the purpose of sewing straw plait into the form 
of hats and bonnets, hitherto exclusively done by 
hand, points to the further transfer of this industry from 
the cottages of the villages to the large industrial esta- 


blishments in towns, where the machines will be driven | 
by steam power. Mr. Sub-Inspector Wood estimates | 


that already from one-third to one-half the straw plait 


trade is now done by the sewing machine, the effect | 


of the introduction of which, both upon the trade and 


the people employed, cannot as yet be fully appreciated. | 


Attempts to employ sewing machines in the straw plait 


trade were made many years ago, yet it is only during | 
the last two or three years that any great and extended | 
success has been achieved. The number of machines at | 


present working isestimated at from 1500 to 1750. Thetrade 
is divided into two classes, namely, the best, or “ West End 
trade,” and a second class. The high class trade does not as 
yet seem to have been greatly affected, although a special 
machine, of French make, rather complex, and very 
expensive, has been introduced for the better kind of 
work. Itisin the medium and lower class work that 


machinery is producing the greatest results. One firm has | 


from fifty to sixty machines driven by power. A variety 
of machines are competing for the favour of the manu- 
facturers, and the natural anticipation is “the survival of 
the fittest.” One effect consequent on this introduction 
of machinery has been that of throwing a number of 
persons out of employ, especially in the zone of villages 
surrounding the towns. In the towns there seems to be 
a fair amount of employment, and even an unsatisfied 
demand for hands who can manage machinery well. 
Hence it is thought probable that the people thrown out 
of work in the villages will come into the towns, an inci- 
dent which illustrates the growth of towns in these 
days of manufacturing enterprise. Another element in 
the question consists of the “heathen Chinee,” who 
sends over his straw plait at a price for which the English 
villagers “ cannot buy straws,” to say nothing of the sub- 
sequent plaiting. When this happened some three years 
ago, the people gave up making the plaits and took to 
hand-sewing—that is to say, making the plaits into hats 
and bonnets. Now the sewing-machine has again dis- 
possessed them. Many will have to go “toservice ;” but 
we are told that domestic service has been hitherto looked 
upon with contempt. There is, nevertheless, every 
reason to believe that the introduction of machinery will 
be for the benefit of those employed in the industry. One 
argument in favour of power driving relates to the effect 
upon the health of the workpeople. The health of 
women, and especially of growing girls, employed in 
working a sewing machine by foot day after day, week 
by week, is evidently prejudiced. In the boot trade, 
those employers who drive by power state, as a conse- 
quence, that their people can do more work and are 
fresher when leaving at night than under the former 
system. 

The report contains some further information on a 
matter about which there has been some dispute, namely, 
the effect of the Factory and Workshops Acts on the 
market-value of women’s labour, and the aspect in which 
the question is viewed by the women themselves. Mr. 
Sub-Inspector Henderson’s previous statements on this 
subject were challenged at the Trades Union Congress 
held at Leicester some time ago, and also by what is 
designated “ The Society Established for the Defence of 
Personal Rights.” The public are likewise cognisant of 
the fact that in Parliament and elsewhere Mr. Fawcett 
has expressed a conviction that adult women’s labour 
is placed at a disadvantage by recent legislation. Mr. 
Henderson has sought for evidence bearing directly on 
this point, and confidently asserts that the effect of the 
law - been beneficial to adult women. He also shows 
that the women, instead of being dissatisfied with the 
restrictions placed on their hours of work, are grateful 
for the protection thus afforded to them, There 


Whether the Home Secretary consented to | 


| in his head ! 


ENGINEER. 








_ APRIL 12, 1878 





| has been a remarkable extension of such employment, 
| especially in London, since the wider application of the 
Factory Act; and it is generally admitted that the 
employers are satisfied with the operation of the law, 
| though they viewed it at first with much apprehension. 
| It is clearly proved that during the last ten years there 
has been a great increase in the number of women 
employed in industrial pursuits in the metropolis, and 
there has been a concurrent rise in their wages, as well as 
| an actual improvement in the behaviour and status of the 
employed. The edifice is now about to be crowned by the 
passing of the Factories and Workshops Bill, a measure 
| which reflects the highest credit on the industry and energy 
| of the Home Secretary. This bill, having passed through 
the Commons, received its second reading in the House 
of Lords on Tuesday night, being warmly eulogised by 
the Earl of Shaftesbury, who evidently felt that the mea- 
sure was one which consummated his own labours in the 
same direction, extending over a long series of years. 
The bill, we may observe, although almost wholly a con- 
solidating measure, introduces some new clauses, so as to 
apply the law to all departments of industry concerned 
in the making of an article for sale. 
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THE SHEFFIELD SURVEYORSHIP. 

Tue seventy-five candidates for the office of borough 
surveyor of Sheffield having been reduced, as stated last 
week, to eight, were afterwards further reduced to three— 
Mr. Robert Davidson, borough surveyor and _ engineer, 
Leamington, who asked a salary of £600 a year; Mr. Hudson 
Reah, Darlington, who asked £750; and Mr. Alfred Scargill, 
Sheftield, whose figure was £1000. The Highway Committee, 
while bringing the three names before the Council, which met 
on Thursday, April 10, strongly recommended the appoint- 
ment of Mr, Davidson. A long and characteristic discussion 
followed. The chairman of the committee being unfortu- 


nately absent in consequence of an attack of lumbago, no one | 


appeared to be in a position to state why it was that Mr. 
| Davidson had received the preference. 


on the spot, said that the Deputy-Mayor had given them 
every “‘encouragement” to appoint Mr. Davidson, and he 
waxed eloquent about the fine state in which he found the 
streets of Leamington. The Council could not understand 
| how the Deputy-Mayor, who was also chairman of the High- 
| way Committee, should “encourage” Sheffield to deprive 
Leamington of so good an officer; and as for the streets, Alder- 
man Tozer reminded his brethren that Leamington was a 
quiet watering-place where people went to recover the health 
they lost in such busy towns as Sheffield. As for the streets, 
there was more tratfic in the High-street of Sheffield in one 
day than on all the streets of Leamington for a whole year. 
Alderman Hutchinson declared that for many years he had 
| been unable to see anything good in the Highway Committee 
of Sheffield. Now, however, it was all coming out, for they 
had positively selected the best man at the lowest price! 
Alderman Harvey, the joker of the Council, said that Mr. 
Davidson had evidently been able ‘‘to manipulate the com- 
mittee ;’ they had all been taken with his good looks. 
Unfortunately for the candidate he preferred—whom he con- 
sidered the best man of the lot—the committee did not like 
the looks of him. 
**clever ability that a canny Scotchman generally did.” The 
| alderman confessed that he had himself got ‘‘ mesmerised ” 
with a Scotchman, who had been introduced to him bya 
gentleman from Rotherham—‘‘a tine head, plenty of brains, 
| looked well.” 
| with a large engineering firm. When it came to particulars, 
| it turned out that he had been a time-keeper, an engine-feeder, 
| ora stoker. Mr. Davidson had given one great guarantee 
| that he would be successful. Of all the men who had to do 
| with town councils the most successful was he who ‘‘ managed” 
| his committee. A pretty strong plea was put in for the local 


was a fatal objection. Mr. Joseph Hadfield, who was Mr. 
Scargill’s champion, was emphatic about the advantage of a 
local man, referring to Mr. 8. F. Holmes, a previous borough 
surveyor, as having so much local knowledge, that he carried 
a plan of the sewerage with him from his office to his home, aye, 
to his bed. He slept with it, he said, for he carried that plan 
Not a very agreeable burden, one would think, 
to carry in one’s head by day and by night—the whole sewerage 


remunerated by £600 a-year. Alderman Ward, the Master 
Cutler, strongly supported Mr. Davidson. 
tion went to Leamington, they found Mr. Davidson with his 
coat off, and his shirt sleeves rolled up, ‘‘ working like a 
Trojan.” That was the sort of man they wanted ; not one 
who come down at nine or ten o’clock in the morning, walked 
round his office, and then walked off. His worship, the Mayor, 
informed the Council that Mr. Davidson was forty-two years 
of age, that he had been eight years’ assistant in the town 
surveyor’s office at Dundee, some time in the Liverpool 
Waterworks office, six years assistant surveyor of Man- 
chester, and eight years borough surveyor of Leamington. 
He had been employed for a considerable time surveying 
property for street improvements in Manchester, and in addi- 


at Leamington. As the committee were unanimous in recom- 
mending Mr. Davidson, the Council found themselves unani- 
mous in appointing him; and he will enter upon his duties 
with the earnest hope of the profession and of the town, that 
he may be able to maintain the dignity of the position in such 
a manner as shall make it impossible to have a recurrence of 
the disreputable treatment experienced by his predecessor. We 
should really like to know what Mr. Davidson was doing with 
his coat off? 
BOILER INSPECTION, 

Tue theory of boiler insurance and inspection has so much 
to recommend it that great care should be taken by those who 
insure and inspect, to convince the great public of steam users 
that the work done is done well and properly. We regret to 
say that there is reason to believe that this is not always the 
case, and we warn both the companies and their officers that 
negligence in this matter will do much harm to a good cause. 

stances have recently come under our knowledge in which 
the work of inspection has been very badly performed indeed, 
and where much harm and loss has been incurred in consequence 
of the incompetence or negligence of subordinates. tn one 
case, for example, a Cornish boiler was employed for some 
years to drive an engine doing a very regular duty. The 
owner of the boiler had it insured, and followin the advice of 





the company, the boiler was reset some four or five years ago, 


Since the setting the boiler has failed to keep steam, 


Councillor Gibson, | 
who was one of the deputation sent to Leamington to inquire | 


That candidate had not displayed that | 


That gentleman said he had been connected | 


candidate, Mr. Scargill, but his thousand pounds salary | 


scheme of Sheffield—and certainly an infliction not adequately 


When the deputa- | 


tion to being borough surveyor, he had also acted as engineer | 


Several alterations suggested by the insurance company have 
been tried without avail. The engine has been entirely 
refitted, and still the boiler cannot supply it. The owner has 
had to put down another boiler to assist the first, and, disgusted 
with the whole affair, contemplates having the boiler reset 
on the old system, and washing his hands of the insurance and 
inspection system. In another case a boiler was leaking 
heavily. The inspector, making his usual visit, spent his 
time in examining the weights on the safety valve, and went 
away without noticing the leak, which he could not have 
failed to perceive had he made aproperexamination. The boiler- 
makers were at work on this very boiler the next day, and 
found the plates corroded down to jin, thick for some dis- 
tance downaseam. We could cite other instances of the same 
kind. Inspection like this is much worse than useless, and_ if 
it is to Esceas extensively practised, the annual and 
monthly reports of the various ‘oiler associations and com- 
panies will no longer prove satisfactory. Much is being 
hoped from the operations of these companies; but they should 
learn to pay proper wages and employ good and trustworthy 
officials, or else leave the work of inspecting alone. ‘There is 
another point again which deserves notice; it is that when a 
| boiler owner makes a complaint of the way in which an 
inspector performs his duties, he is sure to be made to suffer 
subsequently, heavy, and in many cases quite unnecessary, 
repairs being ordered by way of revenge. Stories such as 
these reach us from various quarters, and we fear that, if the 
truth were known, there is a great deal of latent dissatisfac- 
tion growing up in the manufacturing districts which it would 
| be judicious to allay, If our readers would speak out freely, 
'much good would be done, as the principals of the boiler 
| associations are apparently kept in ignorance of what is well 
known to steam users. 





REVIEW. 
Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selected and Abstracted Papers, Vol. li, Session 
1877-78. Part I. Edited by James Forrest, Assoc. Inst. 
C.E., Secretary, London. Published by the Institution. 
Ir any proof were needed of the value of the contribution 
of short papers to scientific and professional institutions, 
and the interest attached to them, it would be amply 
afforded by the first of the communications in the present 
volume, entitled, “Review of the Progress of Steam 
Shipping During the last Quarter of a Century,” by Mr. 
| A. Holt. The contents of this paper itself do not occupy 
| quite ten pages, yet the discussion which it raised con- 
tinued during four consecutive evenings, and extends 
| over 124 pages, With the exception of the rival merits 
| of the single cylinder versus the compound engine, which 
jappear to represent in a great measure respectively 
American as contrasted with English practice, the cha- 
|racter of the communication had reference chiefly to 
points of government policy. The questions of postal 
subsidies, regulations of the Board of Trade, and the 
action of their surveyors, were all fully entered upon and 
discussed. The author is of opinion that the general effect 
of all these three is injurious to the future progress 
of steam shipping. He regards postal subsidies as 
ithe creators of large monopolies, and considers 
them detrimental to that open, free competition 
which is alone the cause of real progress, They 
have arrested the march of steamboat improvement and 
enterprise. On the other hand, it cannot be denied that 
without such aid it is very doubtful whether our present 
splendid fleet of ocean-going steamers would have been 
in existence. The reyulations of the Board of Trade 
press heavily on parties in some particular instances, but 
it may be urged that they are on the whole salutary and 
judicious. 
A gvod deal of practical information was_ elicited 
.| during the prolonged discussion, respecting boiler pres- 
| sure and the factor of safety, and comparisons were made 
between the relative values of their quantities for marine 
| locomotive boilers. ‘To our mind, a comparison in those 
cases is out of place, as the conditions prevailing in the 
two examples are widely different from one another. We 
notice that the advantage of steel in the construction of 
| the hulls of ships was fully recognised. There is nearly 
as much gain in the matter of displacement in a steel 
ship over an iron one, as there is in the latter over one of 
wood, It is to be noticed that no less than sixteen com- 
munications, with reference to the subject of the paper, 
| were read by the secretary, comprising nearly half the dis 
cussion. How far written communications are strictly com- 
patible with real discussion we do not pretend to say. It 
1s unquestionably an advantage that members not resi- 
dent in London, and others who cannot always attend 
the meetings of the Institution, should have an oppor- 
tunity of expressing their opinions on papers read in the 
theatre. At the same time some caution is needed, other- 
wise a written communication may be considered equiva- 
lent to a personal attendance, which it certainly is not. 
The two considerations required to be kept prominently 
in view in constructing a coffer dam are strength and 
staunchness. The piles are intended to afford the one, 
and the puddle the other. The latest practice in the 
building of these temporary works appears, from the con- 
tents of the next communication—“ Description of Coffer 
Dams used at Dublin, Birkenhead, and Hull,” by W. J. 
Doherty—to tend toward decreasing the thickness of the 
puddled space between the double row of piles. There 
can be no question that, regarding the duty of the puddle 
in the light mentioned, a comparatively thin, thoroughly 
consolidated wall of puddle is infinitely to be preferred 
to a thicker and heavier mass which acts more in virtue 
of its quantity than its quality. Experience has shown 
that, except in extraordinary cases, a puddle wall, 4ft. Gin. 
in thickness, is sufficient for all purposes, instead of 6ft., 
which may be said to have been the regulation width. 
Single dams may be employed to a much greater extent 
than is usually supposed, provided great care be given to 
their construction, and very constant attention to them 
while in use. A single dam was sufficient to enable the 
foundation of the abutments of the new Blackfriars 
Bridge to be successfully got in, although the rise and 
fall of the tide there is over 20ft. ile it_ may be 
admitted that the general adoption of concrete by engi- 
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immersion of much more than two years, were little damaged, 
the cylinders not even requiring to be bored, and little more than 
the turning the piston rods heing necessary. During the whole 
lifting operation, the pontoons never sank more than 6in. below 
the calculated immersion, and the fact that the ship had not 
suffered was much due to the uniform pull put upon the 
screws by Mr. Halpin’s arrangements. In case of a ship stick- 
ing to mud, Mr. E. A. Cowper proposed the use of blasts of 
air, or jets of water directed to the bottom of the vessel, to 
loosen mud or sand; and Mr. Halpin, referring to the Van- 
guard, said he did not think there would be very great difti- 
culty on account of drifted sand, as he could not see why sand 
should go miles out of its way because something had been 
sunk in a certain place. 

A paper was then read ‘On a Floating Dock upon an 
Improved System, at the Victoria Graving Docks,” by Mr. C. 
Elwin, which we shall give next week. 

The paper printed elsewhere, ‘‘On the Cost of Working 
different Descriptions of Railway Traflic,” by Mr. F. R. 
Conder, was next read, and a discussion followed, which can- 
not be said to have possessed much value. Mr. Price Williams 
dissented from the conclusions arrived at by the author, and 
as the views of the latter involve the conclusion that much or 
all the goods traffic of our railways is conducted at a loss, 
other speakers also dissented. It will be seen that Mr. 
Conder’s opinion is, that owing to the present system of 
keeping accounts, or want of definite system, it is impos- 
sible to arrive at figures correctly showing the cost and 
— attending the working of the different sorts of traffic. 

is view is that railway property is decreasing in value, 
and that in reality dividends are made from the increase 
in capital obtained for various extensions. It is very well 

nown that the accounts of many railways are perfect 


neers will lead to the diminished use of coffer dams, yet 
they will always be necessary in certain situations. e 
cannot expect to erect permanent works of any magnitude 
without the aid of those of a temporary character, 
although much may be done to reduce the latter within 
a very narrow compass. It is, moreover, an act of sheer 
folly to try and cut down the expense of temporary works 
below a reasonable limit. For the time they are intended 
to last, they should not be so very inferior in absolute 
strength to the permanent works whose progress they 
are aiding to advance, It is the relative durability in 
which should lie the great difference. 

Respecting the annual report, we shall have some 
Phere to make on a future occasion, and, save observ- 
ing that the financial condition of the Institution is, as 
usual, in a sound and satisfactory condition, shall pass on 
to the rest of the contents of the volume. The “ other 
selected papers” include, “The Encroachments of the 
Sea from Spurn Point to Flamboro’ Head,” “ Irrigation 
in the South of France,” and “The Works of the Bilbao 
fron Ore Company.” The “Abstracts of Papers in 
Foreign Periodicals, &c.,” comprise short réswmés of over 
sixty different subjects interesting to engineers, and, in 
fact, to other than professional readers, It is not assert- 
ing too much to state that these papers constitute a com- 
plete epitome of all the important engineering works and 
operations inaugurated or in progress during the preced- 
ing three months. A description of the St. Sins Bridge 
occupies deservedly a conspicuous place, as its successful 
construction is unquestionably the forerunner of numerous | j, 
successors built of the same material. Steel rails mare | puzzles, wholly incomprehensible to most people, and even 
superseded those of iron ; steel ships are rapidly coming | Mir. Price Williams is forced to urge the necessity for much 
into favour; boilers are now and have been for some | more detailed accounts; but it seems there is little hope of 
time constructed of the same material ; and it only needs | improvement in this direction, especially from the London 
its successful application to bridges and roofs to be esta- | and North-Western Railway, for Mr. Ramsbottom does not 
blished beyond doubt, to cause its weaker rival to dis- | see how it is to be effected, and Mr. Webb thinks that quite 
appear from the field altogether. In addition to the St.| enough is already made public. If this is the case 
Louis, the East River and Long Island bridges, of which | With the line represented by these gentlemen, the 
notices are given, are good proofs that bridges of larger | #¢counts of which are more puzzling, and, perhaps, 
spans than usual are becoming common in America, With- | rom a oF “oe of ane: ed _ = ne 
out the suspension principle being employed in all | — nt ee ea ha scar a <a ot Sicaee of lk 
of them. The volume is edited by Mr. Tac Forrest, | lines za ccagee vite sAsttice on. Severna ace se teint 
the secretary, with his accustomed care and accuracy, and 
published by the Institution. 








Mr. Conder’s process of collapse seems, however, to be 
| very slow, for our oldest lines are even now paying a dividend, 
though, perhaps, not so large as most shareholders would like. 
| In the pa _ arenes —— is given as “ ‘5 per cent. for 
steel abl a ” | goods, and 94°5 for French lines passenger loads, but these 
THE INSTITUTION OF MECHANICAL Secsen ahe'veeg nigh;' ais guiated och ey bec, Wehiadas wil, 
ENGINEERS. | with few exceptions, are much higher than those representing 
Tue spring meeting of the Institution of Mechanical | tare on our own lines. The relative wear of rails under 
Engineers commenced yesterday and is continued to-day at | high and low-speed trains was again discussed, Mr. Williams 
the theatre of the Institution of Civil Engineers, by permission | saying that it increased with the speed, with engines 
of the Council ; Mr. Robinson, president, occupied the chair. | a8 well as rails, and reference was also made to the statement 
The proceedings commenced by reading the minutes of the | reported at page 241, as discussed before the Iron and Steel 
last meeting, which took place on the 31st January at the | Institute, that the wear of rails on the descending gradient is 
same place, as reported in our columns. At that meeting a | greater than that on the ascending gradient on the same line, 
part of the annual report proposing to grant Mr. Marshall, | but at a different side of the hill. ‘This was accounted for by 
the late secretary, a retiring salary of £400 a year, was | the higher speed at which the trains run down hill, and the 
referred back to Council for further consideration, with | consequent greater hammering of the rails, and oo the 
the result that a resolution has been agreed to pro- | motion in the whole permanent way caused by the wandering 
posing that £3000 be voted from the funds to Mr. | of the vehicles ‘‘dancing” down hill. On one part of the 
Marshall, in recognition of his past services. This resolution | Great Northern line the rails on the descending gradient have 
was read, and Mr. Price Williams very properly thought | been several times replaced during the life of those on the 
that a voluntary testimonial by subscription of members | ascending side of the hill. 
would be preferable to this vote from the funds, but he 
asked certain questions with reference to Mr. Marshall, the 
answers to which would, he said, determine his vote. Mr. 
F, J. Bramwell agreed with Mr. Price Williams’ desire to 
make only a proper use of the funds of the Institution, but 
then went on to advocate very strongly the claims of Mr. 
Marshall to the proposed grant. He had, Mr. Bramwell said, 
been secretary for nearly thirty years, is now about sixty years of 
age, had worked very hard forand during the less prosperous times 
ot the Institution, and these reasons should give him claim to 
a pension not less than that attached to a Government office. 
T ie meeting consisted of but a few members, and it was 
evident that several of those who knew Mr. Marshall’s salary 
to have been £700 for the latter years of his service, £600 and 
£450 previous to that, and that it had been on an average 
about £357 per year for the whole period, felt the delicacy 
of the subject under discussion, and did not like to 
express their belief in the unnecessary nature of the 
vote. After some further discussion, in which Mr. 
Jeremiah Head said he thought the removal of the Institution 
to London owed much to Mr. Marshall's careful husbandry of 
the}resources of the Institution (in spite of Mr. Marshall’s 
known opposition to the removal it may be added), the 
resolution was put and carried by a show of hands 
almost unanimous on the part of the meeting, but 
Sen, so on the part of the members of the 
Council. The President then stated that the question of 
oremiums, diplomas for members, &c., had been considered, 
ut was again postponed until the settlement of the constitu- 
tion of the Institution. The paper ‘‘On the Appliances and 
Operations for Raising the Wreck Edith at Holyhead,” by 
Mr. Lawrence M. Kortright, was read by the secretary. 
In the discussion that followed Mr. Harrison Hayter 
said that the Edith laid in a sheltered position, and one 
which, compared with that of the Vanguard, would make 
the work of raising her much easier. He said that the 
great experience he had had in submarine work taught, 
that work could not be carried below more than 80ft. of water 
except with great difficulty. At that depth some men could 
remain from an hour to an hour and a-half, but two had been 
killed by the conditions of pressure, while engaged on his 
work at their depth. Referring to the Vanguard, he thought 
therefore that as the ship lies in an exposed position and on a 
soft bottom, and is five times the size of the Edith, that it 
would be unwise to make any attempts to raise her, as these 
must end in failure. The question had been raised as to the 
‘“‘suck” of the ship by the mud, or as to the pull necessary 
to overcome the adhesion of the closely fitting bed of mud; 
but it was stated that this was nil, as the vessel had heeled over 
and had been made to heel back again by the pontoons after a 
storm, which thus released the vessel. Mr. F. W. Webb said 
that the pontoons used were required as water supply tanks on 
the London and North-Western Railway, and that he therefore 
recommended the company to allow Mr. Halpin to construct 
them. These excellent tanks cost about 4d. per gallon of 
capacity, and one is now being erected at Holyhead to supply 
engines, the girders used on the Edith now supporting the 
tank, which also forms the roof of a workshop, about 118ft. in 
length, and the width of the pontoon. About 90 tons of mud 
were taken out of the vessel, and the engines, after their 














THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue regular annual meeting of the Institution of Naval 
Architects commenced yesterday, in the hall of the Society of 
Arts, John-street, Adelphi, Lord Hampton, the president, in 
the chair. After the annual report of the Council had been 
read, the president delivered an address, and the reading of 
ae pers commenced, The first read was ‘‘On Steel for Ship- 

uilding,” by Mr. B.’ Martell, and the second ‘‘ On the Com- 
arative Efficiency of Single and Twin Screw Propellers.” 
This paper will be found on another page. The reading and 
discussion of papers will be continued to-day, this evening, 
and to-morrow. 








CLEopaTRA’s NEEDLE.—The following is the text of the bill 
for conferring powers upon the Metropolitan Board of Works 
with respect to the Obelisk known as Cleopatra’s Needle, and 
other monuments :— Whereas the Thames Reakeakshent called the 
Victoria, Albert, and Chelsea Embankments, and other lands, 
are vested in the Metropolitan Board of Works, and subject to 
their control and management for the benefit of the public : And 
whereas it would be to the advantage of the metropolis that 
facilities should be afforded for the maintenance of the Obelisk 
known by the name of Cleopatra’s Needle upon the Victoria 
Embankment, and that other powers should be conferred as in 
this Act provided with respect to the erection, preservation, and 
maintenance of monuments, statues, and other works of art from 
time to time upon any of the said embankments and lands: Be 
it enacted by the Queen’s most excellent Majesty, by and with 
the advice and consent of the Lords Spiritual and Temporal, and 
Commons, in this present Parliament assembled, and by the 
authority of the same, as follows: (1) This Act may be cited as 
“The Monuments (Metropolis) Act, 1878.” (2) In this Act the 
following terms shall have the meanings hereinafter assigned to 
them: ‘The term “the Board” shall mean the Metropolitan 
Board of Works: The term “the Obelisk” shall mean the 
Obelisk known as Cleopatra’s Needle: The term ‘“‘ monument ” 
shall inolude any monument, statue, or other work. (3) When 
the Obelisk has been erected on the Victoria Embankment, the 
same shall thereupon be under the care and control of the board, 
and the board shall preserve and maintain the same for the benefit 
of the public, and the board may from time to time erect in 
connection therewith any statues or other works of art. (4) The 
board may from time to time accept as a gift or bequest any 
monument, or any moneys for the purchase of any monument, 
and erect or permit the erection of any monument upon any of 
the said embankments or Jands ; and the board may preserve and 
maintain every such monument, and shall have the control and 
management thereof for the benefit of the public. (5) Any 
person who injures or disfigures the obelisk, or any monument 
maintained by the board under the authority of this Act, or who 
posts any bill or placard, or who writes, cuts, prints, draws, or 
marks in any manner any word or character, or any representa- 
tion of any object, on the Obelisk or such monument, shall for 
every such offence forfeit and pay to the board a penalty not 
exceeding £5, to be recovered in the manner provided by the 
Metropolis Management Act, 1855, and the Acts amending the 
same, with —s to the recovery of meg by summary 
proceedings. (6) All expenses incurred by the board in respect 
of this Act, and in excution by them of this Act, shall be deemed 
to be expenses inc by them in the execution of the Metropolis 
M anagement Act, 1855, and shall be raised and paid accordingly.” 








ON THE COMPARATIVE EFFICIENCY OF 
SINGLE AND TWIN-SCREW PROPELLERS 
IN DEEP-DRAUGHT SHIPS.* 

By Mr. W. H. Wutre, Assistant Constructor of the Navy, 

Member of Council. 

THE main purpose of this paper is to place on record the facts 
respecting the steam trials of deep-draught twin-screw ships of 
the Royal Navy, and to compare their performances with those 
of similar ships propelled by single screws. From this com- 
parison it may be possible to deduce some measure of the relative 
efficiency, as propellers, of single and twin screws; and the dis- 
cussion will probably have a practical interest for shipbuilders 
and shipowners generally. The opinion appears to be generally 
entertained that in deep-draught ships it is preferable to employ 
a single screw, because any assigned speed can be attained with a 
smaller engine power than would be required with twin screws. 
This opinion is based rather upon « priori reasoning than on 
actual experience ; very few trials having been made with twin 
screws in deep-draught merchant ships. Moreover, recent experi- 
ence with ships of war points in the contrary direction; and, 
after a careful analysis of all the facts which I have been able to 
collect, my clear conviction is that in vessels of deep draught and 
large engine-power twin screws have hitherto proved to be more 
efficient propellers than single screws. Before proceeding to give 
the principal data upon which this statement is based, I would 
remark that although trials on the measured mile may not com- 
eg in scientific accuracy with experiments like those conducted 
by Mr. Froude, yet the broad deductions from a large number of 
such trials may be trusted. Recorded performances on the mea- 
sured mile include in one result the net resistance of the ship, 
the augmentation of the resistance due to the action of the pro- 
pellers, the efficiency of the engines, and that of the propellers ; 
errors of observation, the influence of tides or currents, and many 
other circumstances must also be guarded against. It is unques- 
tionable that a separation of these items in the performance, and 
an analysis of each is the process likely to yield the greatest 
benefits, and to secure a just appreciation of the real causes of 
good or bad performance. It is not easy, however, to arrange 
experiments which shall correctly indicate the value and ten- 
dency of each of these constituent parts, as well as eliminate 
disturbing influences ; and for our present purpose it must suffice 
to have recourse to the results of carefully conducted measured 
trials, like those to which I now invite attention. Table I. con- 
tains the particulars of the steam trials of two single-screw 
ships, and three twin-screw ships, all of which are of equal 
length.+ The single screw ships are sister ships, as also are the 
other three vessels; and there is a great similarity in form 
between the two types. Figs. 1 and 2 illustrate the differences 
of form so well that only a few words are needed in further 
explanation. The Swiftsure and Triumph have their iron hulls 
sheathed over with wood, and are copper-bottomed ; the Iron 
Duke and her sisters have iron bottoms. The Swiftsure is of 
deeper draught to admit of the single screw, and Fig. 1 shows 
that her midship section differs from that of the Iron Duke 
chiefly in having a greater rise of floor, and in being wood 
sheathed. Fig. 2 shows the load water lines of the two types, 
and also water lines 10ft. below the load lines; from these it will 
be seen that the Swiftsure type is somewhat fuller than the Iron 
Duke, especially in the fore body. This greater fulness, no 
doubt, causes some increase in resistance ; but against it may be 
set the fact that the two single screw ships have the advantage of 
coppered bottoms, whereas the twin-screw ships have iron 
bottoms, with a probably greater co-efficient of friction, and have 
also the ‘‘ drag” of the shaft tubes with their supporting struts. 
On the whole, therefore, it appears fair to suppose that when the 
two types are driven at equal speeds they will experience resist- 
ances approximately proportioned to the area of their wetted 
surfaces. This assumes that their forms are so similar that their 
total resistances for any assigned speed will bear the same ratio 
to their frictional resistances, the possible difference in the co- 
efficients of friction for copper and painted iron being neglected. 
All these ships attained speeds approaching fourteen knots, 
except the Vanguard, which nearly reached fifteen knots on her 
first trial. In order to make the comparison more exact I have 
estimated the horse-power required to drive all the ships fourteen 
knots, assuming that the resistance varied as the cube of the 
speed within the limits of calculation. This is rather below the 
true law of variation, and somewhat favours the single screw 
ships ; but accepting the results, the relative economy of the 
single and twin screws will appear from the following figures :-— 
For single screw ships, mean value, 249 indicated horse-power, 
per square foot of wetted surface; for twin-screw ships, mean 
value, ‘226 indicated horse-power, per square foot of wetted 
surface ; being a clear gain of 11 per cent. in favour of the twin- 
screw ships. It may be objected that the table discloses very 
marked differences between the performances of the sister ships 
Swiftsure and Triumph, or between those of the Vanguard and 
Tron Duke, or even between the load and light trials of the Van- 
guard. ‘There is doubtless force in this objection, which in 
reality only amounts to a confirmation of the views expressed 
above respecting the results of measured mile trials. But if the 
best performance of the single screw ships is compared with the 
best for the twin-screw ships, the Vanguard—light—gains 19 per 
cent. upon the Swiftsure; or if the Triumph is compared with 
the Iron Duke, there is a gain of 8 per cent. in favour of the 
least successful twin-screw ship. In this last comparison both 
ships have Griffiths’ screws; but the Iron Duke would certainly 
have done better had the pitch of her screw been increa¥ed, its 
revolutions diminished, and the waste work on frictional and 
other resistances reduced. Hereafter I shall give facts support- 
ing this conclusion ; it is worth adding that the performance of 
the Iron Duke is almost identical with that of the Swift- 
sure, in spite of her much greater speed of piston and pro- 
pellers. In completion of this comparison it may be stated 
that all these ships have engines of the same type—simple 
engines with horizontal cylinders; the average weight of 
machinery, boilers, &c., for the single-screw engines was about 
2°9 cwt. per indicated horse-power; that for the twin-screw 
engines about 3 cwt. Table II. comprehends the peformances of a 
number of first-class masted ironclads, and although there are 
much greater dissimilarities in form, size, ratio of length to 
breadth, and types of engines than occur in Table I., it will be 
possible to obtain some kind of comparison between the single 
and twin-screw ships.t The figures in the table expressing the 
ratio curved surface of bottom ~ (displacement) # show that 
there is a considerable resemblance between the forms of the 
different vessels ; but it is to be remarked that the differences of 
forms are on the whole decidedly adverse to the twin-screw 
ships. All the single-screw ships, and the Captain, were fitted 
with simple surface-condensing engines; the Alexandra and 
Temeraire have compound engines. All the ships have Griffiths’ 
two-bladed screws, except the Alexandra, which has a Mangin 
screw. These differences between the engines and _pro- 
pellers, as well as the forms and proportions of the ships, 
of course affect the performances; but they can scarcely be 
considered to account wholly for the very different expenditure of 
power in the single and twin-screw ships. 

To facilitate comparison all the ships have been assumed to be 
steaming at an uniform speed of 14°6 knots; the horse-power 
corresponding to that speed has been estimated from the 
measured mile data on the hypothesis—known to be a fair 
assumption—that the resistance varies as the cube of the speed, 


* Institution of Naval Architects. 

+ A fourth ship, of the Iron Duke class, the Audacious, is omitted from 
the table, because her zinc-sheathed bottom throws her out of comparison 
with her sisters. 

t For the facts respecting the Independencia I am indebted to the 
kindness of Mr. E. J. Reed, C.B., M.P., that vessel having been tried 





before her purchase by the Admiralty. She is now named the Neptune. 
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within the limits of speed considered. Further I have stated the 
ratio of these horse-powers to the total wetted surfaces—includ- 
ing bottoms, keel, bilge-keels, shaft-tubes, struts, &c.; and on 
the whole this is the fairest measure of the expenditure of power. 
But it must not be overlooked that this measure tells against 
the twin-screw ships; for the added resistance due to shaft tubes 
and struts is undoubtedly greater than the mere frictional 
resistances of the surfaces of these adjuncts, and further in the 
eases of the Alexandra and Temeraire, which are fuller formed 
ships than any of the others, the “‘ wave-making ” element of the 
resistance will, in consequence, be ipa — than it 
Ww - Indicated horse-power 

bm the safle Wetted surface 
is used as above explained, it is really assumed that 
the total resistances of all the ships compared vary with the fric- 
tional resistances, which is not strictly true, and which tells par- 
ticularly against the Alexandra and Temeraire. Comparing the 
Alexandra and Temeraire with the Hercules, Sultan, and 





is in the finer ships. 


Monarch, the differences of form are indicated by Figs. 3 and 4. 
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screw ‘ship, ‘26 indicated horse-power per square foot ofywetted 
surface, being a clear gain of 18 per cent. in favour of the 
twin screws. This is, of course, only a rough mode of comparison, 
The excellent performances of the Devastation and Thunderer on 
the measured mile furnish still further evidence of the efficiency 
of twin screws. The Thunderer was tried under circumstances of 
wind and sea which were less favourable than those under which the 
Devastation was tried, and this fact probably accounts for the 
difference in their performance. Taking the Devastation’s mea- 
sured mile trial, it appears that the ratio of the effective horse- 
power to the indicated horse-power was about 42°5 to 100; and it 
will be remembered that Mr. Froude fixes about 37 to 100 as a 
good corresponding ratio for single-screw ships. ‘This indicates 
about 13 per cent. of gain for the Devastation as compared with 
the average performance of single-screw ships. It is ts that 
the absence of rigging and sails in the Devastation helps somewhat 
towards this —s of power, but the twin screws probably help 
a great deal more. This vessel, 285ft. long and 62}ft. broad, was 
driven 13°8 knots with an expenditure of only *235-horse 
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Fig. 3 shows the load-line sections. Fig. 4 the forms of the water- 
lines at mid-draught, and, on inspection, the preceding state- 
ments as to the greater fulness of the twin-screw ships will be 
found to be amply justified. The Alexandra, Hercules, and 
Sultan are of the same length, but the first-named ship is 4ft. Sin. 
broader than the other two. Yet she gains 134 per cent. upon 
the Hercules, and more than 30 per cent. upon the Sultan, in the 
expenditure of power, measured as described above. The Teme- 
raire is 40ft. shorter and 3ft. broader than the Hercules or Sultan, 
yet she gains nearly 8 per cent. upon the Hercules in her expen- 
diture of power, and 26 per cent. upon the Sultan. The Monarch 
is a long fine ship as compared with the Alexandra, yet the latter 
requires rather less expenditure of power in proportion to her 
wetted surface; and even the Temeraire, 50ft. shorter and 
54ft. broader than the Monarch, is only 4 per cent. in excess of 
that ship in her expenditure of power. In comparing the 
Temeraire and Independencia, a few preliminary p snees. Bas 
must be made. The Independencia is a somewhat finer 
ship, and narrower in proportion to her beam. She has a 
coppered bottom, whereas the Temeraire has a zinced bottom, 
painted over before the trials, but probably inferior in smoothness 
tothe copper. In the Independencia there are no bilge keels, but 
in the Temeraire deep bilge keels, as well as the shaft tubes and 


their supporting struts, add to the resistance, and probably add | 


considerably to it. Yet the Temeraire gains no less than 26 per 
cent. upon the Independencia in her expenditure of power. e 
performance of the latter ship will be seen to be almost 
identical with that of the Sultan. Further, compare the 
Captain and Monarch ; the former has somewhat the advantage 
in fineness of form, but 
drawbacks of the shaft tubes and struts. In this case the engines 
and screws of both ships are of similar type; the gain in expen- 
diture of power is about 5 per cent. in favour of the Captain, 
even when compared with this exceptionally economically single- 
screw ship. 
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The performance of the Bellerophon, considering her relatively | 
small size, is very good indeed, but not equal to that of the | 
shorter and bluffer Temeraire. The Bellerophon gains relatively | 
to the Hercules and Sultan, not merely because she is rather | 
more finely formed, but because she has a screw of equal diameter, | 
although her engines develope about 25 per cent. less power. 
This fact suggests the further consideration that since the 
extreme draught of war ships does not exceed 27ft. or 274ft., 
there must be considerable difficulties in the way of securing | 
economical performance with single screws in cases where the 
indicated horse-power has to reach 8000-horse power or upwards, 
unless the general practice in proportioning the diameters of 
screws to the indicated horse-power is entirely departed from. 
Increased speeds of screws and of pistons, are, of course, possible, 
txt they have their accompanying difficulties and drawbacks ; | 
and it seems probable that the marine engineer will 
have to exercise his skill in devising new types of 
engines, if the single screw is to hold its place in competition 
with twin screwr. The latter plan enables an ample diameter 
and disc area of screw propellers to be obtained for the highest 
amount of engine power likely to be employed, without exceeding 
the limits of draught named above, and without any extraordinary 
—_ of propellers and pistons. In concluding these remarks on 

able IL., it may be worth mention that if the various differences 
— above are disregarded, and the mean values obtained for 

e ratios of indicated horse-powers to the wetted surfaces, they 
stand as follows:—For the single-screw ships, ‘31 indicated 
horse-power per square foot of wetted surface; for the twin- | 


yainst this advantage must be set the | 


| Walter Brock, of 





‘ ton per square foot of wetted surface; and with an expen- 
| diture of ‘25-horse power per square foot she could have been 
| driven 14 knots—results which are certainly remarkable when 
| the full form of the ship is considered. The Dreadnought 
| also on her light-draught trial did exceedingly well. She is 35ft. 
longer and 14in. broader than the Devastation, but has virtually 
thesame entrance and run. With an expenditure of *27-horse power 
per square foot of wetted surface she attained a speed of about 
144 knots—a result comparing very favourably with those for the 
masted ships in Table tt But there is every reason to anticipate 
that even a better result will be obtained when the Dreadnought 
has her deep-draught trial, the additional immersion of the screws 
having, as a rule, added to their efficiency in twin-screw ships. 
The Alexandra, for instance, at her first trial on the Maplin, at a 
mean draught of 24ft. lin., with a displacement of 8442 tons, and 
a wetted surface of 28,200 square feet, required 8489-horse power 
to drive her at a speed of 15 knots—‘301-horse power per square 
foot of wetted surface. At her load-draught trial (see Table IT.), 
for the same speed the expenditure of power was only ‘29-horse 
power per square foot of wetted surface. The corresponding 
trials for the Temeraire showed even a more striking difference. 
At the light-draught the expenditure of power was ‘295-horse 
power per square foot of wetted surface for a speed of 14°56 knots; 
whereas at the load-draught the corresponding expenditure was 
‘279-horse power for a speed of 14°65 knots, the screws being 
immersed 14in. deeper than on the first trial. It must be added 
that part of this economy of power in the Temeraire was un- 
doubtedly due to an increase in the pitch of the screw, and to 
a consequent diminution in the number of revolutions (from 
79 to 74) which carried with it a diminution in the waste work 
of screw frictional and edge resistances, engine friction, &c. 
From the foregoing summary of experience with her Majesty’s 
ships it may safely be affirmed that twin screws have proved 
more efficient than single screws, as regards economy of power. I 
cannot refrain from noting, however, that the additional resistance 
incurred in carrying out the shaft tubes and fixing their struts, 
is evidently more than compensated for by the efficient action of 
the screws placed in a good run of water and well clear of the 
hull. What may be the comparative ‘‘ augment” of resistance 
for twin and single screws only experiment can determine. One 
other case that has come to my knowledge bearing on the 
subject, and confirming the previous examples, may here be 
noted. The Avni [lah and Muini Zaffer are two Turkish iron- 
clads, built by the Thames Ironworks. They are practically sister 
ships, I believe, but the former has asingle screw, while the latter 
has twin screws. 
knots with 2555-horse power and a displacement of nearly 2100 
tons, with force of wind 7; whereas the single-screw Avni Illah 
only reached 12 knots with 2450-horse power and a displacement 


| about 100 tons greater than that of her sister ship, the foree of 


wind being 5. If the two vessels were made equal in displace- 
ment, the Avni Illah would have probably required quite 
3200-horse power to reach the speed of 13 knots, which the Muini 
Zaffer attained with about 2500-horse power. I am not able to 
complete the comparison for these ships beyond this point, but it 
is an interesting case, and deserves to be put on record in detail. 
Next I have to notice the comparative trials of two ships, which 
appear at the first glance to contradict our 4 in the Royal 
Navy. Table III. gives the facts, for which I am indebted to Mr. 
enny Brothers, Dumbarton. It is understood 
that the two ships were practically sister ships ; they were, I believe, 
built and engined by Messrs. Napier. The broad facts of the case 
are as follows: The single-screw ship was driven 14°64 knots, with 
3107-horse power, whereas the twin-screw ship only 
13°83 knots with 3793-horse power. This is mien H a very 
inferior performance for the twin-screw ship. When the table is 
carefully examined, however, a very curious anomaly becomes 
apparent : (1) The twin screws have an aggregate disc-area more 


| upon this 7000 to 7500 horse-power is to be applied 


The Muini Zaffer is said to have exceeded 13 | 





5178-horse power. Her performance was so much inferior to 
that of the Vanguard as to lead to a careful comparison of the 
forms and positions of the screws in the two vessels, the engines 
being so similar as to leave little room for supposing any 
important difference to arise in connection therewith. After 
being fitted with other Mangin screws of the same form as those 
of the Vanguard, and placed about a foot further aft than the 
first screws, the Invincible performed as shown in Table I. Her 
gain in speed, due entirely to the change in screws, was estimated 
at six-tenths of a knot; that is to say, with 5178-horse power 
she would have probably reached 14°4 knots, and with 
4832-horse power she actually realised 14°076 knots. The 
increased pitch led to a decrease in the number of revolu- 
tions from 81 to 71, and this resulted in a very important 
diminution in the waste work of engine friction, &c., as well as of 
frictional and edge resistance to the motion of the screws. With 
Mangin screws having large blade-areas this is obviously a 
matter requiring careful consideration, and only to be settled by 
actual trial. Reverting to the Table IIL., it will be seen that the 
Washington has an area of surface of her blades of 185 square 
feet, as against 158 square feet for the St. Laurent; and this 
greater blade area was making seventy-eight revolutions per 
minute, as against sixty-nine for the single screw. Here we 
certainly have a fruitful source of ‘‘ waste work ” for the twin 
screws as compared with the single screw. The determination of 
the best forms and positions for twin screws is a matter which 
will be largely settled by further experience and experiment. It 
is sometimes forgotten that whereas the single screw has had the 
great advantage of thirty or forty years’ employment and 
improvement, the use of twin screws is of much more 
recent date, and their employment in deep-draught ships is 
only now becoming common. It is scarcely to be antici- 
pt, therefore, that in all cases an unmixed success will 
¢ obtained in the first attempt to use twin screws under new 
conditions. This was not so in the Invincible, but the cause of 
inferior performance was discovered and remedied. Had the 
Washington been similarly experimented with, her performance 
would doubtless have been much improved. ‘The recent trials of 
her Majesty’s ship Iris furnish a still more remarkable illustration 
of the foregoing statements ; and brief reference must be made to 
them, although it should be understood that the experiments with 
her propellers are not yet concluded. The Iris is a despatch- 
vessel, 300ft. in length, 46ft. broad, and 22ft. extreme draught ; 
her load displacement is about 3700 tons, and the estimated speed 
17 knots to 174 knots. Fora vessel of her comparatively small size 
and moderate proportions, this is obviously an extraordinarily 
high speed, and it was estimated that the engines must develope 
j at least 7000-horse power in order that the speed should Be 
| reached. ‘To secure efficient propulsion, without having recourse 
to exceptional speeds of pistons and propeller, it was there- 
fore necessary to use two screws, the draught not admitting 
of a sufficiently large single screw, if the ordinary practice 
in proportioning diameter to engine-power was to be fol- 
lowed approximately; and this arrangement was essential 
even if twin screws had been considered less efficient propellers. 
When first tried the Iris had two four-bladed screws, each 18}ft. 
in diameter; the joint disc area of thescrews was therefore con- 
siderably greater in proportion to the engine power than is 
common in single-screw ships, and the surface of the screw blades 
was exceptionally large. The results of the trials with these 
four-bladed screws are illustrated—so far as speed and power are 
concerned—by the curve A Fig. 5; and they were certainly dis- 
appointing. ‘The vessel attained a speed of 16°6 knots with 7500 
indicated horse-power and ninety-one revolutions per minute. It 
was then arranged, for experimental purposes only, to remove 
two out of the four blades on each screw, and to make a series of 
poeareanre trials, in order to see what improvement would result 
rom a reduction in the blade area. The curve B exhibits 
the results of these trials, and presents a most remarkable con- 
trast to the curve A. The highest power developed on this trial 
was 4369-horse power, the corresponding speed 15} knots and the 
revolutions eighty nine. With the four-bladed screws 154 knots 
had required 5250-horse power, and 4369-horse power would have 
sufficed for 144 knots only. It was not desirable to press this 
extemporised two-bladed screw by running at any higher 
yeeds, nor was its form or pitch adapted for use as a two- 
tHaded screw. Enough had been done to show that the 
performance of the ship could be greatly improved by a 
modification in her screws, and steps are now being taken 
to supply her with suitable screws. What diameter and 
form bf screw will ultimately be adopted is a question to 
| be settled by further experiments. In some of the pub- 
lished accounts of these trials with the Iris an opinion has nd 
expressed that better results would have been obtained with a 
| single screw. This opinion is, to say the least, speculative ; for 
| there has never yet been a trial with a single-screw ship of the 
| same moderate draught, in which engines of equal power have 
| beenemployed. It need not be said that moderate draught is of 
| the greatest importance in a despatch vessel ; and, accepting ,this 
as a fixed condition, it follows that a single screw could not exceed 
20ft. in diameter. Its disc area would be 314 square feet, and 
a ratio of 
power to disc area which is, I need scarcely say, exceptionally 
great. Even the torpedo-vessel Lightning has a disc area of 
23% square feet for her relatively enormous power of 400-horse 
power; and in the Inconstant and Shah screws of 23ft. 
diameter are employed for from 7000 to 7500 horse-power 
developed. It is clear, therefore, that if a single screw had been 
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| tried in the Iris it must have been associated with conditions in 


reached | 


than 40 per cent. in excess of the corresponding area for the single | 
screw ; therefore one would expect the twin screws to have the | 


less percentage of slip. 


(2) Instead of having less slip than the | 


single screw, the twin screws have 13°8 per cent., as against 5°2 | 


per cent. Hence it may be inferred that the twin screws were 


not. well adapted for their work; and their failure ought not | 


to be construed into a condemnation of the use of two screws, 
but rather into an argument against the particular form and 
arrangement of the twin screws in this particular vessel. More- 
over, it will be noticed that the types of engines in the two ships 
differed widely, and tended to make the comparative performances 
of the ships less trustworthy as a measure of the relative efficiency 
of single or twin screws. is feature was, however, probably 
less influential than the inefficiency of the twin screws noted 
above. It is not at all improbable that the performance of the 
Washington might have oe greatly improved had some other 
kind of screw been tried. Several cases might be adduced in 
support of this opinion. The Invincible, for example, was first 
tried with two in screws 16ft. 2in. in diameter, and onl 

7ft, in, pitch, and attained speed of 13% knots, with 


the design of the machinery, in the speeds of piston, screw, &c., 
or in the ratio of pitch to diameter, which have never yet been 
tried on such a large scale; in fact, the trial must have been 
largely experimental. And even if success had been achieved 
with a single screw, the vessel would necessarily have been 
deprived of many advantages she now possesses in virtue of her 
twin screws. The exceptionally fine form of the Iris and the 
large diameter of her screws rendered it necessary to carry the 
shafts outboard for the unusual distance of 50ft. ‘To support the 
tubes through which the shafts are carried, two wrought iron 
struts are fitted on each side; and these necessary adjuncts to the 
hull proper add very considerably to the resistance. This fact, of 
course, tells against the twin screws, and some fittings of the kind 
are unavoidable, although further experience may lead to arrange- 
ments of struts, &c., which will produce less resistance than those 
now in use. As we have no trials of single-screw ships of 
similar form and size with the Iris, an exact comparison 
of her performances with those of such ships cannot be 
made. In all probability, however, if previous practice were 
conformed to in engines and screw, about 16 knots is the limit 
of speed at which ships of the same draught with the Iris and 
having a single screw could be economically driven. But, if any 
such comparison should be attempted at any time, it must be 
borne in mind that the Iris, when steaming sixteen knots, 
is developing only about two-thirds the full power of her 
engines, and therefore experiencing an unusually large percentage 
of waste work on engine friction, &c. Although no comparison 


| ispossible with another single-screw ship, a comparison can be made 


between the trials of the full-sized ship and those made by Mr. 
Froude with her model. It would be out of place to discuss the 
subject here, but I may be permitted to make one statement 
which seems to have considerable practical importance. The 
twin screws, placed well clear of the hull, are exceptionally 
efficient as propellers, and make the ratio of ‘‘ effective” to indi- 
cated horse-power much higher than is usual in single-screw 
ships. Mr. Froude fixes this ratio at from 37: 100 to 40: 100 in 
good examples of ian k ships. Taking the fifteen and three- 
quarter knots speed for the Iris, it appears that if the “‘ effective” 
horse-power is estimated from her total resistance—including 





shaft tubes, struts, &c.—its ratio to the indicated horse-power 
rises to 50; 100, Even if the “effective” horse-power be 
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estimated from the resistance of the hull only, stripped of | because of the comparatively small engine power needed to drive 


these adjuncts, the ratio to the indicated horse-power is 
about 38: 100. In other words, the superior propelling effi- 
ciency of the twin screws makes amends for the increase 
of resistance due to shaft tubes, struts, &c., and for the 
exceptionally large proportion of waste work on the engine 
friction due to the engines working at less than full power, even 
at a speed for which a single screw could work economically 
under the conditions of present practice, on the draught of water 
of the Iris. If the twin screws thus hold their own at speeds up 
to 16 knots, they will probably do much better than a single 
screw at the higher speeke for which the Iris is designed, when 
50 per cent. more power is to be put upon the screws than is 
rejuired for 16 knots. The further trials of the ship will be 
watched with interest by all connected with the construction of 
steamships; but so far as the present trials have gone, they 
decidedly furnish an argument in favour of the use of twin screws. 
Apart from the question of their efficiency as propellers, twin 


screws are the source of some advantages, which should certainly | 


be taken into account in comparing them with single screws. 
These are—(1) Greater security against total disablement of the 
propelling apparatus. (2) Greater handiness, and the main- 
tenance of manceuvring power in case of serious damage to the 
rudder or steering gear.* (3) Greater facilities for the water-tight 
sub-division of the engine-room by means of middle-line bulk- 
heads. ‘he first-named advantage is that which will probably 
have most weight with shipowners. It is unnecess: or me to 
cite cases illustrating the serious character of a ‘‘ breakdown” in 
the machinery of an ocean-going steamer with a single screw and 
asmall sail spread. But itis obvious that the danger increases 
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the merchant ships. The smaller diameter of the screws favours 
their continued immersion as the ships lighten, and also leads to 
a decrease in the length of the shaft tubes outside the hull. 
I find on examination that even the fullest-powered mail 
steamers would not require a length of shaft tubes more than 
one-half as long as those of the Iris, and a single strut 
on each side would suffice to support these tubes. As 
compared with the Iris, therefore, the increase of resistance 
due to the struts and tubes would be very considerably less 
in any merchant steamer, and the screws would be much more 
sheltered. Even if this were not so, I would submit that it might 
be no difficult matter to arrange a protective “‘ guard ” or casing 
for the twin screws of merchant ships, if such a feature should 
prove necessary. And in any case, it seems unwise to wholly put 
aside the proved advantages of twin screws because of this diffi- 
culty, which must certainly be surmountable. As to the effect 
of twin-screw engines upon the cargo space I can give no opinion, 
but I have been assured by competent authorities that in most 
trades the substitution of twowhelt passages for one would pro- 
duce no serious loss of carrying capacity; and I may add that in 
war ships this holds good. With twin screws good “ square ” 
stowage is obtained, easily accessible from hatchways at the 
middle line. With a single-shaft passage, only the wing spaces 
are available, and the passage being at the middle line renders 
the stowage of the after-hold less easy. Further, it does not 
seem probable that with compound engines of the inverted 
cylinder type the use of twin-screw engines need entail any 
increase in the space assigned to the machinery. If the engines 
are placed abreast of one another, it seems likely that the 








Twin screws. 












































Wows ef Wit so lt ie ee Swiftsure. Triumph. Vanguard. Vanguard. | Invincible. Iron Duke. 
Length between perpendiculars .. .. .. .. 280ft. 280ft. 280ft. 280ft. | 280ft. 28"ft. 
Breadth, extreme Sa a 55ft. 55ft. 54ft. 5ift. D4ft. | 54ft. 
Meun draught on trial ..  .. we ee eee 24ft. 9fin. 25ft. Thin. 22ft. bin. 21-0ft. 21-0ft. | 21-0ft. 
Displacement, in tons eZ e. SeHa Eta 6,537 6,840 6,076 5,563 5,563 { 5,563 
Area of immersed midship section, sq. feet .. 1,140 1,186 1,077 996 996 | 996 
Area of wetted surface, square feet oS 22,120 22,620 21,750 20,850 20,850 20,850 
Character of bothomy.. 8 ssa ee ee ee Coppered Coppered Iron, clean 
pain 
Screw propellers : j | 
Description § .. «. «2 « ; Griffiths Griffiths Mangin Mangin Mangin | Griffiths 
Number of blades oneach.. .. .. 0 «. es 2 2 4 | 4 4 | 2 
Area of surfaces of blades, square feet ..  .. 137 137 304 | 304 304 209 
PP a errata ee ee 20ft. 20ft. 16ft. 2in. 16ft. 2in. léft.2in. |  16ft. Gin. 
on ie tie Ce A ees ee ge Pane 24ft. ¢in. 24ft. tin. 20ft. 9in. | 20ft. 9in. 20ft. 9Fin. | 19°0ft. 
Immersion of upperedge .. .. .. .. + 4ft. lin. 5ft. lin. 4ft. 4in. | 2ft. 10in. 3ft. Sin. | 3ft. Bin. 
Area of propeller disc, square fect... ..  .. 34 314 412 | 412 412 | 428 
Revolutions per minute on trial... .. 68"4 67°85 72 | 737 70°8 | 81°2 
| 
| 
Trials : | | 
og ee ee ee Plymouth Plymouth Plymouth | Plymouth (| Plymouth |= Plymouth 
Whentried .. .. .. .. «se ee ee «+ dan, 11, 1872 | March 19, 1873 | Oct. 15,1870 | April 7, 1870 Sept. 26, 1870 | Aug. 18, 1870 
ee Ce ne a ee 2to3 5 2 2to3 1 | 1 
eee eT ae ee a ee ee Moderate Smooth Smooth | Smooth Smooth | Smooth 
Indicated horse-power. . 3 51l4 312 5366 4832 | 4789 
Speed of ship, in knots 6. Nee en: es 14‘076 | 14°44 14°093 | "855 
Sifp of screws, percent. ..  .. «2 se + 16°79 4°6 | “93 1°89 (neg.) 
At fourteen knots : | | 
Indicated horse-power.. .. . je tes ale 5275 5875 | 5200 4140 4710 | 4995 
Do. per square feet of wetted surface .. .. * 2385 °2597 “2391 2 *2259 | “2306 
Taste II. 
| Single screws. Twin screws. 
Name of ship Ga ad Se ne .. | Bellerophon , Monarch, | Hercules | Sultan Independencia| Captain | Alexandra | Temeraire 
Length between perpendiculars 300ft. | S30ft. | 325ft. 325ft. 300ft. 320ft. |  325ft. | ogsgt. 
Breadth, extreme Biter .. | S6ft. | 57ft. éin. 5oft. 5oft. 63ft. 53ft. 3in. 63ft. 8in. | 62ft. 
Mean dravght on trial... “é 23ft. l}in. | 23ft. Shin.| 24°S}ft. |, 24ft. 1lOjin. | 24. Bin. 24ft. 10in. | 26ft. Lyin. 27ft. 
Displacement, in tons PT ae tS 7,236 8,070 8,676 | 8,714 8,950 7,672 9,432 | 8,571 
Areaof immersed midship section, sq. ft. 1,188 1,208 1,313 | 1,320 | 1,453 1,176 1,405 | 1,455 
Area of wetted surface, square feet .. | 25,400 27,450 28,000 28,140 | 25,430 26,260 29,620 | 26,900 
Area of curved surface of bottom (ex- ) { 
clusive of bilge, keel, &c.) > (dis- - | 59°6ft. 61 '4ft. 6oft. 6oft. 58'3ft. 62ft. 5o°7ft. | 57-2ft. 
ee) ee ee j | | | ! 
Character of bottom .. at Iron, clean | Iron, clean | Coppered Iron, clean | Iron, clean | Zinc, clean 
painted painted | painted painted _ painted 
Screw propellers : | | . 
Description .. .. .. .. 0 | Griffiths. Griffiths | Griffiths | Griffiths Griffiths Griffiths Mangin | Griffiths 
Number of blades oneach .. .. .. | 2 2 2 2 | 2 2 4 2 
Area of surfaces of blades, sq. feet .. | 210 254 210 | 210 136 200 473 | 263 
Diameter se 06. es, co: ae. ec | ~ Meee Giae” | RRC oP -SaRh, ete: 23ft. Tin. | 22ft. din. 17ft. 21ft. 20ft. 4in. 
|” TR re ct ee eee 20ft. lin. | 26ft. 4in. 24-0ft. 24ft. lin. 23-0ft. 21ft. sin. 22ft. 2fin. | 22ft. Gin. 
Immersion of upperedge .. .. .. 2ft.2in. | Ift.4in. | 1ft. 11}in. | 2ft. 4in. lft. llin. 4ft. 10in. 3ft. 3in. 4ft. llin. 
Area of propeller disc, square feet .. 454 428 434 434 | 398 454 692 2 
Revolutions per minute, on trial... 75 63°6 715 715 | 70°S 74°3 64°2 73°8ft. 
Trials : 
Where tried Stokes’ Bay | Stokes’ Bay| Stokes’ Bay Stokes’ Bay Maplin Stokes’ Bay| Stokes’ Bay | Stokes’ Bay 
When tried.. .. .. ..  -. 4. ee | Aug. 17, 1866 July 17, 1869, Jan. 1, 1869 Apl. 19,1871! Feb. 2, 1878 |Mar. 2, 1870 |Feb. 28, 1877 ‘Sept. 17,1877 
eee eee 5 to6 lto2 2to4 4to5 — 3 to 4 4 
State of sea a ae ee Little swell Calm Smooth |, Smooth as Smooth Smooth Smooth 
Indicated horse-power .. .. .. .. 6521 7842 8529 | 8629 | 8832 5990 8615 7516 
Speed of ship, in knots.. .. .. .. 14°17 14°94 14°69 } 14°13 | 14°6 14°24 15 14°65 
slip of screws, percent. .. .. .. 4°73 9°65 13°26 | 16°85 | 8°75 10°47 65 (meg.) | 10°5 
At 14°6 knots : } | 
Indicated horse-power .. .. .. «- 7350 71 8320 | 9835 8832 6619 7732 7413 
Do. per square feet of wetted surface | “2804 “2651 *2972 “3495 “3473 *2521 261 2756 








with the length of the voyage, and that an accident which would 
be serious to an Atlantic mail steamer might be much more 
serious if it happened to a vessel engaged in the Australian ser- 
vice. The gain in safety obtained with twin screws would surel 
be worth having, even if it entailed a somewhat greater expendi- 
ture of engine power and loss of carrying power; but I have 
shown that no such price has to be paid. On the congas there 
is reason to expect some economy of power with twin 
screws. Their use in merchant ships would doubtless 
be attended with some difficulties and disadvantages, and I 
have endeavoured to ascertain what are the chief objections, 
unconnected with propulsion, that are raised against the 
employment of twin screws. These seem to be as follows :— 
(1) Greater liability of damage to the screws when ships are going 
into or out of docks, coming alongside wharves, or taking the 
ground. (2) Reduced cargo space, in consequence of a larger 
engine room and two shaft passages being required. (3) Neces- 
sity for a larger and more expensive engine room staff, in conse- 
quence of the machinery being duplicated. (4) Increase in the 
weight of the machinery, in proportion to the horse-power 
developed, as compared with single-screw engines. Respecting 
these objections only a few comments will be needed, since they 
are all matters of fact and experience. There is obviously con- 
siderable force in the first objection. More care is requisite to 
srevent damage to twin screws than is usual with single screws. 
tis worth notice, however, that several years’ experience with 
her Majesty's ships have shown that without any extraordinary 
precautions twin screws can be kept efficient. Merchant ships, 
no doubt, have to sustain rougher usage than ships of the Royal 
Navy, and their smaller beam is less favourable to the provision 
of shelter for twin screws. On the other hand, the merchant 
ships would require screws of smaller diameter in proportion to 


length of the engine-room may be somewhat less than 
with single-screw engines of equal power, and the additional 
athwartship space required might be compensated for by the 
reduction in length. ‘" the ships of the Royal Navy the engine 


Tas_e III. 
St. Laurent. | Washington 
(single screw).| (twin screw.) 











their load draught than would be necessary in ships of war, 


* With ordinary rudders the use of twin screws does not appear to 
interfere with the efficient action of the rudder when both screws are 
working ahead, as compared with that in single-screw ships; but 
experience has shown that balanced rudders are not desirable features in 
twin-screw ships. With steam or mechanical steering gear the use of 

ced rudders is, on other grounds, not preferable, so that this 
feature in the use of twin screws is of comparatively small importance, 





BRS oa we ad oon oat Sat te ee - | 345ft. 
See ats a ga Bee -- 42°8ft. 
Mcan draught on trial .. .. .. .. «. 18'11ft. | 17°81ft 
Displacement, intons .. .. .. .. .. 4445 4474 
Area of immersed midship section, sq. feet 642 | 645°8 
Serew propellers : | 
Description ok Griffiths, | Griffiths, 
curved | straight 
forwards. | 
Number of bladesoneach.. .. .. .. 4 | 3 
Area of surfaces of blades, square feet. . 158 | 185 
Diameter .. a ie ee ee eee 1771 7ft. 15ft. 
Pitoh os Pe oy aS ee OP gageae > Poo obaaaae. 
Area of propeller disc... .. .. .. 246 sq. feet | 353 sq. feet 
Revolutions per minute, on trial .. .. 69 | 78 
| 
Engines : 
Description Horizontal, Inverted 
geared direct 
Number of cylinders .. BE ed, 2 4 
Diameter of cylinders.. .. .. .. os 86°6in. 58in. 
Stroke 6 aa. hated @ eee 4°265ft. 3ft. 
Trials : 
Where tried eo «es « «| Cherbourg Cherbourg 
When tried oa eer wen’? ee Sept. 30, 1866! April 22, 1868 
Tudicated horse-power.. .. .. .. 3107 3793 
8 of ships,inknots .. .. .. .. 14°64 13°83 
Slip of screws, percent. .. .. .. «. 5°2 13°8 


rooms in the twin-screw ships are, on the whole, shorter than 
those for single-screw ships with engines of similar type and 
equal power. For example, the engines of the Swiftsure occupy 








30ft. of length, whereas those of the twin-screw ship Vanguard 
occupy 28ft.; and the Bellerophon, with 6500 indicated horse- 
power, has an engine room 40ft. long, as against 36ft. for the 
Captain, with 6000-horse power. In recent ships the adoption of 
the inverted cylinder type of engine has Gated te further econo- 
mise space, transversely as well as longitudinally. Respecting 
the third objection I need not say anything; but a few words 
are necessary as to the fourth. Taking a considerable number of 
her Majesty’s ships, engined by different firms, I find that for 
simple engines with horizontal cylinders and surface condensers, 
the weight per indicated horse-power of the single-screw engines 
is about 7 per cent. less than that for twin-screw engines. For 
compound engines, however, the average weights per indicated 
horse-power are as nearly as possible the same for single and 
twin-screw ships. These statements must, of course, be con- 
sidered in connection with the foregoing remarks on the propel- 
ling efficiency of single and twin screws. Although engines in 
the merchant service are heavier in proportion to their power 
than those fitted in her Majesty’s ships, this comparison of the 
weights of single and twin-screw engines will acai hold good; 
and it certainly contradicts the general assumption that twin- 
screw engines are necessarily heavier in proportion to their 
wer. 

In conclusion, I would add a few general remarks on the 
employment of twin screws in ocean-going steamers of the mer- 
cantile marine. These vessels are very long and narrow even 
when contrasted with the Iris; and I am not forgetful of the fact 
that their great lengths and fine forms so considerably diminish 
their resistance that single screws, of ample diameter in propor- 
tion to their engine power, can be employed efficiently on the 
working draughts of water. If twin screws were used, however, 
their average performance would probably be better on a long 
ocean voyage, involving a considerable variation in the draught, 
than that of single screws; because the twin screws would be of 
smaller diameter and more deeply immersed. For the same 
reason pitching would be likely to produce less effect upon the 
»erformance of the twin screws than on that of single screws. 
Rolling motions could scarcely produce any sensible effect on well 
immersed twin screws, although their position at some distance 
out from the middle line places them at some disadvantage, as to 
angular motion, compared with single screws. On the whole, 
therefore, it may be concluded, from the above-stated results of 
experience as well as from general considerations, that the twin 
screws would have a decided advantage regarded as propeliers 
only. In order to carry the twin screws well aft, external shaft- 
tubes and supporting struts are needed. I have already stated 
that in no existing merchant steamer need these external tubes be 
more than half as long as those of the Iris; and that the addi- 
tional resistance or ‘‘ drag” of the tubes and struts must be small 
as compared with the corresponding feature in the Iris. The 
analysis of the performance of that ship shows that the twin 
screws more than compensated for this ‘‘ drag ” by their superior 
efficiency ; consequently there need be no apprehension that in 
mail steamers the corresponding ‘‘ drag” would cause a loss of 
speed. The objections that may be raised to the exposure to 
injury of the shaft tubes, struts, and screws have already been 
considered. So also has the practical guarantee against disable- 
ment afforded by the use of twin screws. may leave the 
judgment as to the relative importance of these two matters in 
the hands of shipbuilders and shipowners. Looking to the 
future of steam navigation, one thing seems certain; greater 
speeds will be attained than are now reached. It does not seem 
probable that any considerable increase in fineness of form, 
or in the ratio of length to breadth, will be adopted in future ships 
for the purpose of diminishing their resistance. Any increase in 
the load-draughts is also clearly inadmissible. The greater engine 
power which will probably be used in the swifter ships will con- 
sequently have to be applied on a limited draught of water ; and 
hence it may be anticipated that at no distant date the designs of 
swift mail steamers will be subject to conditions resembling those 
sketched above for the Iris. The extreme draught will not 
permit a use of the single screw with a disc area bearing any- 
thing like the ordinary ratio to the indicated horse-power ; and it 
will become necessary either to depart from established prece- 
dents in the ratio of pitch to diameter of single screws, to adopt 
twin screws, or to accept greater speeds of pistons and propellers 
than are now common in large marine engines. At the present 
moment there is no great urgency in deciding between these rival 
methods, and I have no wish to attempt a prediction as to the 
practice of the future. ‘The matter is, however, one well 

eserving the careful consideration of marine engineers and naval 
architects. 








A PORTABLE steam crane has just been erected on Finnieston 
Quay, for loading and discharging the ‘‘ Anchor” line of New 
York steamers. it has an unusually long jib, 50ft., for the pur- 

nose of clearing the gunwales of the steamer at high water. Rails 
ane been laid along the wharf, on which it can be moved. The 
makers are Messrs. George Russell and Co., Motherwell. 


Tue Instrrution or Crvin ENGINEERS.—At the meeting of this 
Society on Tuesday, the 2nd of April, Mr. J. F. Bateman, F.R.S., 
president, in the chair, it was announced that the Council had 
admitted Messrs. Sydney Walker Barnaby, John Edward Comp- 
ton, Henry Croft, John Douglass, Eduardo de Moraes Gomes 
Ferreira, Hugh Nettlefold, Camilo Guillermo Pardo, and Leonard 
‘Taylor Simpson, as Students. The monthly ballot resulted in 
the election of Messrs. Robert Rowan Greene, Tottenham ; 
Thomas Hack, Engineer to the West Middlesex Water Com- 
pany; Arthur Willoughby Hemans, Great Southern of India 
Railway; Charles Minns, Westminster; Patrick O’Meara, 
Durban, Natal; and Charles John Wood, Bradford Waterworks, 
as Members; and of Messrs. Thomas Armstrong, Assistant 
Carriage Supt., G. W. Railway; James MacLellan Blair, Glas- 
gow ; John James Bodmer, Blomfield-street ; Charles Archibald 
Grieve, Dumfries ; William Hayward, General Manager of the 
Thames Ironworks Co.; Maurice Kingsley, Oswego, Ontario, 
U.S.; Samuel Robert Linging, Stoke-upon-Trent ; Edwin Mel- 
ville Richards, Engineer to the Local Board of Burslem; John 
Salter, Plymouth ; Charles Walter Scriven, Stud. Inst. C.E., 
Llanelly ; George Henry Stayton, Engineer and Surveyor to the 
Chelsea Vestry ; Matthew William Thompson, Guiseley, Leeds ; 
and Arthur Ventris, Stud. Inst. C.E., Maidstone, as Associates. 

LIVERPOOL ENGINEERING Socrety.—This society held its usual 
fortnightly meeting on Wednesday evening, 10th April, at the 
Royal Institution, Colquitt-street, the president, Mr. Robinson 
Snittar, in the chair. A very interesting paper ‘‘On Pumping 
Engines for Waterworks: their Relative Capabilities and Effi- 
ciency as Regards Expansive Working,” was read by Mr. Vernon 
Petherick, member. ‘Ihe author described the principal kinds of 
engines employed for working pumps at waterworks, leaving the 
pumps themselves for a future paper. The first portion of the 
paper was devoted to remarks on the cost and consumption of 
fuel, and then the advantages to be derived from working 
expansively. The various types of Cornish, rotary, and direct- 
acting engines were described and illustrated, the former by 
reference to the Aubrey-street engine of the Liverpool Corpora- 
tion Waterworks, the latter by the ‘‘ Davey” engine at the 
Croydon Waterworks. In each case the fuel consumption was 
given, showing, by means of a carefully compiled table, the 
relative efficiency of each type of engine. ‘he variation of 
pressures was clearly shown in one of the drawings. The direct- 
acting type of engine has the great advantage of compactness 
and adaptability to almost any circumstances. A small model of 
Tangye’s ‘‘Special” pumping engine was shown on the table, 
working by means of compressed air, the action of the valves 
being fully explained by reference to full-sized drawings of the 
valves of a No. 6 ‘‘Special.” In conclusion, a vote of thanks was 
unanimously accorded to Mr. Petherick. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which onlu refer to pages, in place 
0, turning to those pages and finding the numbers of the Specifi- 
cation. } staidaiae 

Grants and Dates of Provisional Protection for Six Months. 

1110. Improvements in Boxes for containing Marcues, Cicars, and other 
small articles, Luis de Loma, Woburn-place, Russell-square, London. 

1112. Improvements in processes of and apparatus for REMOVING MOISTURE 
from SuBstances and Mareriats, Thomas James Smith, Fleet-street, 
London.—-A communication from Levi Knight Fuller, Brattleborough, 
Windham, U.S. 

1114. Improvements in the manufacture of Prinrep TextTILe Fasrics, 
and in machinery therefor, William Robert Lake, Southampton-build- 
ings, London.—A communication from Jean Baptiste Emile Louit and 
Leonard Goursseau, Paris. 

1116. hnprovements in HaRvesTiInG Macuryes, Melville Thomson Neale, 
Buckingham-street, Adelphi, London.—20th March, 1878. 

902. Improvements in TRaNsMirrinc LicuT and apparatus therefor, 
Melville Thomson Neale, Buckingham-strect, Adelphi, London.—ith 
‘March, 187 

991. Improvements in Srreer and other Locomotive Exoines, David 
James Lewin, Poole, Dorsetshire.—12th Merch, 1878. 

996. Improvements in Macurnes for SHELLING, CLEANING, and PoLIsHING 
Rice and other Grarns and Seeps, Hunter Henry Murdoch, Staple-inn, 
London.—A communication from Emile Barrault, Paris.—13th March, 
1878. 

1049. Improvements in Wrxpow Fasrentnes or Firrtncs, Ellen Anna 
Clapham, Sandgate, Kent.— lth March, 1878. 

1065. A new or improved apparatus or machine for Currrxe Eaas, 
Leonce Pierre Othon, Chancery-lane, London.—18th Marck, 1878. 

1105. Improvements in WaTerR Meters, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Charles Casimir Bar- 
ton, Rochester, and Jonathan Burns West, Geneso, New York, U.S. 

1109. New or improved apparatus for INJECTING, ¢XHAUSTING, and Forc- 
msc Frivurps, which apparatus is also applicable for other purposes, 
Joseph Cougnet and Auguste Pierre Potel, Brussels. 

1lll, A Sevr-actinc Meat Baster, Leopold Levy, Francis-strvet, Totten- 
ham Court-road, London. 

1113. An improved combined apparatus for Wririne either with FLurp or 
Sovrp _ Leopold Beral Bertram, New Wandsworth, Surrey.—20th 
March, 1878. 

1119. seaigocunhinits in Saws, Herbert John Haddan, Strand, London.— 
A communication from William Firstbrook, Toronto, Canada. 

1120. A new or improved WaTrerPRoor MaTeriat, Jules Crouzitres, Mar- 
seilles, France. 

1121. Improvements in VessELs used for Brewiyc and other purposes, 
and in furnaces and apparatus connected therewith, John Tenwick, 
Spittlegate, near Grantham, Lincolnshire. 

1123. Improvements in Fitter Presses, Henry Rawlings, 
lane, Westminster. 

1125. An improvement in the construction of SELF-acrinc MULEs and 
Twiyers, Daniel Marsland and James Wilson, Oldham, Lancashire. 

1126. New er improved means of SHapinc and ORNAMENTING METALs and 
ALLoys of MetaL, Thomas Walter Crees, Birmingham. 

1127. An improved mode of and apparatus for Freezinc Ice Puppines, 
DESSERT Ices, and other ConrecrionarRy Disnes, Richard Powell, 
Regent’s Park, London. 

1128. Improvements connected with Comprinc Macniyes, Alexander 
Browne, Southampton-tmildings, London. — A communication from 
Thomas Overend and Thomas Firth, Paris. 

1129. An improved process of DesTroyine the VecrTaBLe MaTTER or 
Buri contained in Drep AnrmmaL Faprics or MATERIALS, such as wool, 
silk, and the like, Alexander Browne, Southampton- buildings, London. 
—A communication from Charles Thomas Agathon Leclereq, Paris. 

1130. Improvements in Fastenryes for MeraLiic and other TRAVELLING 
TruNKs, PoRTMANTEAUS, Bags, and Boxes, William Blizard Williamson, 
jun., Worcestershire. 

1131. Improvements i in the Propcction of SuLpHur from Pyrrres and 
the Separation of METALLIFEROUs SussTaNces therefrom and thereby, 
and in the means employed therefor, John Hollway, Jeffrey’s-square, 
London. 

1132. Improvements in Looms for Weavinc, Starkey Stevenson, Great 
Harwood, Lancashire. 

1133. Improved apparatus for SicNaLiine on Rartway Trars and RaiL- 
ways, partly applicable for lighting and warming railway carriages, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Augusto Guattari, Paris. 

1134. Improvements in machinery for Carprnc Freres, and in Frere 
Waste Macuixes, John Thornton, Cleckheaton, Yorkshire. 

1135. Improvements in the construction of Pistons and Pump Buckets, 
George Ben Goodfellow, Hyde, Cheshire. 

1136. The Propuction of SuLpHate of Ammonia (S O; N H, 0) from the 
NrTroGEN of MaRsHyY Moors or MEADOW-LAND Moors, and apparatus 
therefor, William Lloyd Wise, Chandos-chambers, Adelphi, London,— 
A communication from Doctor Hubert Grouven, Leipsic, Saxony. 

1187. Improvements in Bicycies and Tricyc.es, John Harrin, gton, Ryde, 
Isle of Wight.—2lst March, 1875 

1138. Improvements in RaILway BRaKEs, and in the method of operating 
such brakes, John May Munro, jun., Bristol.—A communics ation from 
Samuel Milligan, West Melbourne, Australia. 

1139. An improved Press for CopyINa Letrers, Arthur Silverthorne 
Hallam, Friday-street, London.—A communication from Jean Auguste 
Prosper Villard, Lons le Saunier, France. 

1140. An improved appliance for SusrpeNpINc Trovsers, James Shepley, 
Oldham, Lancashire. 

1141. Improvements in the Manuracture of Naiis, Spikes, Prns, and 
other like articles, and in the machinery or apparatus employed therein, 
Bernard Peard;Walker, Pema am. 

1142. Improvements in Lirts, Astley Paston |Price, Lincoln’s-inn-fields, 
London.— A communication from Auguste Vanhymbeeck, Paris. 

1143. Improvements in Fire-arMs, Astley Paston Price, ‘Lincoln’s-inn- 
fields, London.—A communication from Pierre Alexis Adolphe Lafii- 
tean and Louis Henri Riéger, Paris. 

1144. Improvements in machinery for Partrnc Linseep or other Cake, 
Francis Virtue, Hull, Yorkshire. 

1145. Improvements in BREECH-LoADING Frre-arms, Edwin Charles 
Hodges, Florence-street, Upper-street, Islington, London. 

1146. Acombined Hat-rnre and TRAVELLING Hat- -box, William Arthur, 
Fleetlands, Fareham. 

1148. An improved process of and apparatus for MANUFACTURING SULPHO- 
CYANIDEs and Ferrocyanipes, William Edward Newton, Chanicery-lane, 
a .—A communication from Joseph Tcherniac and Ury Gunzburg, 
Paris 

1149. Improvements in the construction of Bicycies and other Ve.oct- 
PEDES, Edmund Simpson, Mansfield, Nottingham. 

1150. An improved process of Broxzinc, GILDING, and SILvERING all sur- 
faces in general, Louis Préaubert, Nantes, France.—22ad March, 1878. 
152. Improvements in apparatus or arrangements for Suprptyinc Lvusri- 
cant to the Bearincs of SprnpLes, Amos Ogden and Thomas Marsh, 

Ashton-under-Lyne, and Abraham Mills, Royton, Lancashire. 

1153. Improvements in apparatus for DRviNc, AGEING, and STeamMine 
Woven Fasrics and Yarns, Duncan Stewart, Glasgow. 

1154. Improvements in Fitters for water and other liquids, Henry Raw- 
lings, St. Martin’s-lane, Westminster. 

1155. Improvements in TELEG) APHS, part of such improvement being also 
applicable to other electrical apparatus, Richard Theiler, Canonbury- 
road, John Edward Wright, Leadenhall-street, and Meinard Theiler, 
Axenstein Villa, Canonbury Park North, London. 

1156. A new and improved method of constructing REFRIGERATING CHAM- 
BERS or CHILL Rooms in ComBINATION with an Ice CaamBeERr for cooling 
and preserving meat or other perishable articles of food by the use of 
natural currents of air, and for the improvement of the sanitary condi- 
tion of airing rooms ‘adapted to bacon curing and other provision 
a, Thomas Gaemaael and Thomas Edward Redman, Calne, Wilt- 
shire. 

1157. Improvements in arrangements for Burninc HypRocaRsons or 
Fivrp Fre for Generatinc Steam and other purposes, and for con- 
suming smoke and exhaust steam, and rendering the same wholly or 
partly noiseless and invisible, applicable to tramway engines and other 
purposes, George Lowry, Salford, Lancashire. 

1158. Improvements in MetaLiic Bepsteaps and Cots, Albert Thomas 
Ward, Birmingham. 

1159. Improvements in Steam Borers, Alfred Hamerton, Wakefield, 
Yorkshire. 

1160. A new or improved apparatus to be used in Piayinc Games of 
Cuance, Edward MacEwan, Mauchline, Ayrshshire, N.B. 

1161. Improvements i in Lusricattine the AxLes of Corves or WacGonsand 
= apparatus therefor, George Edward Scarborough, Wigan, Lanca- 
shire. 

1162. Improvements in Brakes, William Caldwell, Tiverton, Devonshire. 














St. Martin’s- 

















particularly applicable to the wheels of tramway carriages, Edward 
Griffith Brewer, Chancery-lane, London.—A communication from Pierre 
Alfred Tronchon, Paris. 

1165. Improvements in Lure-PRESERVING AppakaTus or Buoys, George 
Edward Hall, Herne-hill, Surrey. 

1167. Improvements in Looms for Weavine, Charles Edward Liebreich, 
Bradford. 

1168. Improvements in apparatus and appertaining to Trousers and their 
Pockets, Andrew Tait, Liverpool. 

1169. Improvements in Hotpers for Mops, Brusues, and ANALOGOUS 
Articies, Harry Olrick, Great St. Helens, Landen. —A communication 
from John 0. Montignani, Albany, New York, 

1170. Improvements in Motive Power ENGINEs, elt Stracey Barron, 
Lime-street-square, London. 

1171. Improvements in Armour for Surps and Forts, Sir Joseph Whit- 
worth, Bart., Manchester.—238rd March, 1878. 

1173. Improvemenes in MEcHANIsM for SPINNING, Joseph Warren Wattles, 
Massachusetts, U.S. 

1175. Improvements in the Propuction of ORNAMENTAL PATTERNS or 
other devices upon the surfaces of glass or other materials, James 
Couper, jun., Glasgow. 

1177. An improved Lystrument for Concentratrsc ArtiFiciaL Licut 
applicable to dental and surgical operations or to other purposes, John 
Greeves Fisher, Ella-street, Leeds, Yorkshire. 

1179. Improvements in and machinery for the ManuractuRE of SaNtTaRy 
Pipes, CHIMNEY Pots, and other similar flanged or socketted earthenware 
articles, Arthur Sabine and Timothy Sabine, Swadlincote, Derby. 

1181. Improvements in apparatus for AintnG CLorHes, Caroline Anne 
Bourn, Euston-square, London. 

1183. Improvements in Steam Borters, Alfred Vincent Newton, Chan- 
cery-lane, London.—A communication from Benjamin Talbot Babbit, 
New York, U.S.—25th March, 1878. 

1185. Improvements in machinery or apparatus for STEERING TRAMWAY 
Enores and Cars, Frederick Dawkin Bowles, Brighton, Sussex. 

1187. Improvements in the application of Pyeumaric, HypRAvULic, or 
Steam Pressure, William Morgan-Brown, Southampton-buildings, Lon- 
don.—A communication from John Wesley Hyatt, Newark, New 
Jersey, U.S, 

1189. Improvements in Brace ATTACHMENTS or Stipe Buckies, Frederick 
Robert Hordell, Staining-lane, London. 

1191. Improvements in CHILDREN’s Carrs, Albert Janes, West End-road, 
High Wycombe, Buckingham. 

1193. Improved means for DestroyinGc Insects which infest certain root 
= »ps, George Hall, Vincent-square, London, and Walter Green, Wantage, 
Berks. 

1195. Improvements in E.ecrric Conpuctors, Henry Curtis Spalding, 
London. 

1197. A method of and apparatus for ReeuLarine the Motion of ELEcTRIC 
Morors, Henry Curtis Spalding, London. 

1199. Improvements in VeLocirepes, James Henry Smith, Euston-road, 
London. 

1201. Improvements in the Propuctrion of MONOHYDRATED SULPHURIC 
Actp, Rudolph Messel, Silvertown, Victoria Docks, Essex.—Partly a 
communication from Wilhelm Majers, Schlebusch, Khenish, Prussia. 

1203. An improved combined BeLt and Flower Stanp, or combined bell, 
sugar basin, and spoon holder, Charles Gall, Halifax, Yorkshire.—26th 
March, 1878. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. - 

1216. An improved process or method of FinisHinc or FoRMING a SURFACE 
or CoaTinc upon SHeet Iron, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles James Eames, New 
York, U.8.—27th March, 1878. 

1219. Improvements in apparatus used in the Manuracture of Gas, 
Thomas Nesham Kirkham, Abingdon-street, Westminster, and Samuel 
Chandler, Newington Causeway, Surrey.—28th March, 1878. 

1234. An improved process by which Terry or Rispep VeLvers may be 
manufactured by the aid of a needle-carrying shuttle, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Francisque David, St. Etienne, France.—28th March, 1878. 

1244. Improvements in Screw Prore.ters, Herbert John Haddan, 
Strand, London.—A communication from Henry Daniel Deane, Brooklyn, 
U.S.—29th March, 1878. 

1256. Improvements in machinery and apparatus applicable to CrrcuLaR 
Macuines employed in the manufacture of ribbed looped fabrics, Edwin 
Hewitt, Nottingham.—30th March, 1878. 

1286. Improvements in Vessexs for vaporising liquids, and in apparatus 
for preventing the explosion and incrustation of such vessels, David 
Joseph Kennelly, King’s Bench Walk, London.—Ist April, 1878. 

1293. Improvements in Hor Biast for metallurgic furnace and for other 
purposes, Martin Benson, Southampton-buildings, London.— A com- 
munication from Silas Covel Salisbury, New York, U.S.—2ad April, 
1878. 

1299. An improved Gas Licurer, Alexander Melville Clark, Chancery- 
lane, London —A communication from Henry Kitchen, Rye, West- 
chester, Frederick McLewee, New York, and John Floyd Kitchen, Rye, 
Westchester, U.S.—2nd April, 1878. 

1304. Improvements in the manufacture of Neck and other Cuaty, Jules 
Ernest Orry, Paris.—2nd April, 1878. 









Patents on which the Stamp Duty of £50 has been Paid. 

-" RECORDING STEAM GAUGE 
i London.—lst April, 1 

1198" Rattway ENGrNesand CARRIAGES, a Lawton Haddan, Lillieshall- 

road, Clapham, Surrey.—2rd April, 

207. Stram GENERATORS, James Bl: ake, fanchester.—3rd April, 1875. 

1323. Manuracture of ALKALI, Holbrook Gaskell, jun., Widnes, Lancashire. 
—12th April, 1875. 

1194. ReeuLatine the Flow of Licutine Gas, Victor Bablon, Paris.—2nd 
April, 1875. 

1204. Tramway and Roap Car Tractios, Andrew Smith Hallidie, Salis- 
bury-strect, Strand, London.—2nd April, 1875. 

1235. Gas Rercectors, George Cruikshank Pulford, Dowgate-hill, London. 

bth April, 1875. 

1294. CoLourinc Pite Faprics, James Worrall, Manchester.—9th April, 
1875. 

1290. BREECH LOADING Fow Linc Pieces, &c., Edwin Hughes, Brook-street, 
Kennington-road, Lambeth.—0th April, 1875. 

1311. Reapinc and Mowrse Macutnes, Alfred Hughes, Brampton Ash, 
Market Harborough, Northampton.—l0th Apri/, 1875. 

1273. Suction Cows, Walter Charles Church, ¥ ictoria- chambers, Victoria- 
street, Westminster.—8th April, 1875. 

1303. SUBJECTING PRINTED or other Faprics to the AcTIoN of Sream, James 
Smith, Thornliebank, N.B.—10th April, 1875. 

1258. Workimsc Brakes of Raitway Carriages, &., William Henry 
Stokes, Birmingham.—7th April, 1875. 

1264. Macutxes for CLAMPING Wixnpow Sasnes, &c., Henry Gardner, 

‘leet-street, London.—-7th April, 1875. 

1317. Macutnes for Cuttinc Matcn Spiixts, George Haseltine, South- 
ampton-buildings, London.—10th Apri!, 1875. 

1576. Manuracture of SuLPHATES of Sopa and Portassa, James Har- 
greaves and Thomas Robinson, Widnes, Lancashire.—29th April, 1875. 


, George Haseltine, Southampton-build- 





















Patents on which the Stamp Duty of £100 has been Paid. 


897. Packrnas for Piston Rops, &c., John Henry Johnson, Lincoln’s-inn- 
fields, London.—4th April, 1871. 

1008. Merers for MEasurING FLowrnG Liquips, coe George Fleury, 
Merrick-square, Southwark, Surrey.—15th Apo il, 

881. Looms for Weave, William Pearson and Her vey Bra uibury, Birstal, 

Yorkshire.—Srd April, 1871. 

887. Bortnc and Drittinc Woop, &c., Robert Frewer, Stratford New 

Town, Essex.—3rd April, 1871. 











Notices of Intention to Proceed with Patents. 


4113. Garrers, &c., William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from Philipp Fischer Shoe Company.—sth 
November, 1877. 

4362. Resprrators, Charles Bent Ball, Blaenavon, Monmouthshire.—21st 
November, 1877. 

4454. Tapand Faucet, Philip Syng Justice, Southampton-buildings, Lon- 

don.—A communication from Amasa Mason. 

4456. Bearines, &c., for Macninery, &c., Henry Edward Curtis, Evelyn- 

street, Kirkdale, Liverpool. 

4462. Manuracture of Merat Borries, John Alexander Lloyd, Bush- 

lane, London. 

4472. Mawuracture of Surers, Alfred Swonneli, Peckham, Surrey. 

4473. Maxine Parer Bags, Lyle Nelson, Lombard-street, London.—A 

communication from George H. Mallary.—27th November, 1877 

4489, MountiNe Screens, &c., Edwin Chamberlain, Edgbaston, Warwick- 

shire.—28th November, 1877. 

4495. Pavements, Henry Reid, Bexley Heath, Kent.—29th Novemlher, 





te 
4515. ioe for CarriaGes, Samuel Sanders, Falling’s Heath, 
PP geese hire, 
. Porato Diacers, Lewis Augustus Aspinall, Chancery-lane, London. 
bpd November, 1877. 
4537. Rarts for Srreet Tramways, &c., George Levick, Gateshead-upon- 





1164. Improvements in apparatus or GuARDs for WHEELS of CARRIAGES, 


Tyne, and Frederick Charles Winby , South Grove, Cardiff. 


4544. Tapprne or Screwine Nuts, Titus Mason, Birmingham. 

4554. Brak Samuel Adams, Mold, Flintshire.—1s¢ December, 1877. 

4567. Movine Raipway Ventcies, Henry Conradi, Lower James-street, 
Golden-square, London, — A communication from Hermann Borgs- 
miiller. 

4571. Compressep Arr Motor, Victor Joseph Fallart, Brussels. —3rd Decem- 
ber, 1877. 

4590, *ConsrRuctION of Vessets, &c., Edmund Thompson, Leadenhall- 
street, London. 

4591. Currine Stone, John Dickinson Brunton, 
Kentish Town, London. 

4599. Looms for Weavina, Richard Greenwood and William Henry Hay- 
hurst, Blackburn.—4th December, 187 

4602, DouBLING and WINDING YARNS, John Walker, Mansfield, Notting- 
ham. 

4612. Bicycves and other VeLocrreprs, Robert Mothersill, New Maldon, 
Surrey.-~Sthk December, 1877. 

4632. Rerropuction of Drawines, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from la Société Henri Pellet et 
Compagnie. 

4634. O1L Seep and Composition Cakes, Thomas McDonald and Joo 
William Lawrence, Hull, Yerkshire. 6th December, 1877. 

4636. Compounp for PRESERV ATIVE, &c., PuRPoses, John ‘Jey os, Plaistow, 
Essex. 

4648. ConstRucTIoN of BurLpiNos, Joseph John Lish, Scottish-chambers, 
Grainger-street West, Newcastle-on-Tyne, 

4649. Kxrrrinc Macutnery, John William Lamb and Samuel Lowe, Not- 
tingham.—7th December, 1877. 

4655. Sortinc, &c., Eartu, Pata, and other Nuts, Henry Crompton 
Ashlin and Moritz Herschell, Liverpool. 

4657. Counrer CHECK Books, Richard Copley, Liverpool. 

4663. LMPaARTING MoTION to all kinds of Mac HinEs, Thomas Dove Cole 
Leveritt, Mansion-buildings, Westgate-street, Ipswich.—A communica- 
tion from Jonas André Klockhoff. 

4674. Hypravtic Presses, William Oram and William Hartley, Salford. 
—Sth December, 1877. 

4703. OsciLLaTING Pumps, Adolph Rommell, Moorgate-street-buildings, 
London,—A communication from Karl Philipp Heinrich Volkmar. 

4708. SELF-sTOPPING BEAMING = ACHINES, Edmund Tweedale, Accrington, 
Lancashire.—11th December, 187 

4743. VALVEs and VALVE SE ATs, John Eliot Hodgkin and Mathias Neuhaus, 
Queen Victoria-street, London.—A communication from Max Heckin. 
—1L3th December, 1877. 

4748. MaGNero-ELEcTRIC Macrines, William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Weston.—l4th 
December, 1877. 

4779. Mutes for Sprxninc, Thomas Mitchell Eccles and William Walker, 
Walton-le-Dale, Lancashire.—15th December, 1877 

4807. Steam BorLer and other FURNACES. Alexander Melville C lark, Chan- 
cery-lane, London.—A communication from Robert Kermit MeMurray.- 
18th December, 1877. 

4846. Puncuine, &c., Merats, Alexander Melville Clark, Chancery-lane, 
London. A communication from David Brickner. 20th December, 
1877. 

a Dry1nc WoveN Fasrics, James Smith, Thornliebank, Renfrewshire 

N.B.—28th December, 1877. 

6. ‘Ru FFLE Burrons, Ferd Denckman, Grosser Burstah, Hamburgh.—1s/ 
January, 1878. 

47. Dressinc Stone, Edward Alfred Cowper, Great George-street, West- 
minster, London.—38rd January, 1878 

98. WaTER-CLOSETs, Henry Owen, Sussex- place, South Kensington, Lon- 
don.—8th January, 1878. 

146. Rartway Cov PL incs, George Fenwick, Gateshead-on-Tyne.—l]lth 
January, 1878. 

314. Cyanocen Propvcts from Gas Resipues, William Virgo Wilson, 
Jubil treet, Mile End, London.—24th January, 1878. 

335. FInIsHING and DRessiNo Hivces, Charles Louis Boyce, Birmingham. 

25th January, 1878. 

464. Vatves, John Henry Johnson, Lincoln’s-inn-fiek - London. — A 
communication from C. Louis Strube.—5th February, 18 

515. Corn and Seep Dritis, James Josiah Smyth, Pes oaabell, Suffolk.- 
7th February, 1878. 

556. Curtine Breap, James Oxley, Garden-street, Sheffield, and John 
Bate, Dutton-street Works, Manchester.—0th February, 1878. 

581. TREATMENT of Sewace, &c., Robert Punshon, St. Michael’s-place, 
Brighton.—l2th Febru 1878. 

598, STABLE FITTINGs, Fred Silvester, Newcastle-under-Lnye,—1L3th Feb- 
ruary, 1878. 

729. Puriication of Gas, William Purves Wilson, New Cross, Kent.- 
2lst February, 1878. 

747. Torrepo Boats, William Robert Lake, Southampton -buildings, Lon- 
don.—A communication from John Louis Lay.—22nd February, 1878. 
770. Sream Borers, Edward Crompton, Liverpool, and James Taylor 

Cochran, Birkenhead.—25th February, 1878. 

795. ORNAMENTING G ass, Will James, Camden Town, London.—26th 
February, 1878. 

878. Manuracture of Ce.ivuLor, &c., William Robert Lake, Southamp- 
ton-buildings, London.—A_ cx we from the Celluloid Manu- 
facturing Company.—4th March, 1878, 

887. Sorrentnc YARNS, Michael Ted a and Ralph Walter Stewart, Dunferm- 
line.—5th March, 187 

921. TREATMENT of Ww HEAT, &c., Thomas Muir, Glasgow.—7th March, 1878. 

942. Gas Enaines, Charles Linford, Leicester.—8th March, 1878 

980. Dry Asn or Eartu Ciosets, John Ward Jameson, Hexham, North- 
umberland.—1llth March, 1878. 

986. AppaRaTus for Dryixo RE FUsE, William Hailwood, Rochdale.—12t 
March, 1878. 

996. SHeciive Rice, &c., Hunter Henry Murdoch, Staple-inn, London.— 
A communication from Emile Barrault.—l3th March, 1878. 

1035. ALARMS, Thomas Redman Kenyon, York-buildings, 
Liverpool.—-Lith March, 1878. 

1053. Trunk Fasrentyes, Cornelius Thomas Remmett, Wolverhampton. 

16th March, 1878. 

1073. Leveciuinc and Survevine Iystrument, John Townsend Trench, 
Kenmare, Kerry, and George Charles Ferdinand Bernardo, Lower 
FitzWilliam-street, Dublin.—18/h March, 1878, 

1084. Sutpuvric Acip, William } ohn Blinkhorn, St. Helen's, Lancashire. 

1090. Pottsuine the Eves of Neepies, &c., William Heath, Crabb’s Cross, 
Redditch, Worcestershire. 

1091. Turnip THinyeRs, Percival Everitt, Great Ryburgh, Norfolk.—19th 
March, 1878. 

1108. Brakes, Astley Paston Price, Lincoly's-inn-fields, 
communication from John Hardy and John George Hardy.— 
1878. 

1130, Fastentnes for Boxrs, &c., William Blizard Williamson, Worcester. 
-2lat March, 1878. 

1138. Brakes, John May Munro, jun., Bristol.—-A communication from 
Samuel Milligan.—22nd March, 1878. 

118%. Preservine Foon, Sydney Pitt, Sutton, Surrey.—A communication 
from Shebnah Rich.—26th Murch, 1878. 

1216. Coatinc Sueer Irox, William Robert Lake, Southampton-build- 
ings, London.—A communication from Charles James Eames,—27(h 
March, 15 

1234. Manuractvre of Vetvers, William Edward Gedgeo, Wellington- 
strect, Strand, London.—A communication from Francisque David.— 
28th March, 1878. 

1244. Screw Prope_ters, Herbert John Haddan, Strand, London.—A 
communication from Henry Daniel Deane.——29th March, 1878. 

1286. Vesses for Varortsinc Liquips, David Joseph Kennelly, King’s 
Bench-walk, London.—last Apri/, 1878. 

1299. Gas Licuter, Alexander Melville Clark, Chancery-lane, London.- 
A communication from George Henry Kitchen, Frederick McLewee, 
and John Floyd Kitchen.—2na 4pril, 1878. 
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should leave particulars in writing of their objections to such application 

¢ the office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 


dd by ourselves expressly for THE ENGINEER at the office of 
atl Her Majesty’s Commissioners of Patents. 





2°786. Suirs’ WINDLASSES AND Capstans, A. J. Alderman.—Dated 21st 
uly, 1877. 6d. 

ras rusia, first, in applying to the windlass or capstan barrel or 
body, and upon the same axle, a stud or chain wheel, which is adapted 
by friction wheels or discs to rotate with the barrel, or to be loose and 
unaffected by the rotation of the barrel and its axis. Secondly, in an 
inclined clearing guide or incline in place of the ordinary fork, placed so 
as to throw the chain or guide it from the chain wheel in the direction of 
the windlass barrel or capstan barrel. 

2081. Drivinc Sewina Macuines, &c., G. W. von Nawrocki.—Dated 3rd 
‘August, 1877.-(A communication.) 6d. 

‘A shaft has fixed to ittthe inner end of a spiral spring, the outer end of 
which is connected to a barrel mounted with a boss loose on the shaft. 
On the boss is a worm wheel, in gear with which is a worm on a spindle 
rotated by a hand wheel and power-increasing gearing for the purpose of 
turning the said barrel and winding Bsa spring, whereby rotary 
motion is imparted to its shaft. On this shaft is a second spiral spring, 
also enclosed and connected to a barrel, so that the shaft imparts its 
rotary motion to this barrel through the second spring, and the barrel 
imparts its motion through a toothed rim to a pinion on a shaft 
connected by suitable speed-increasing gearing to a fly-wheel shaft; this 
in its turn is connected by a pulley and strap to a shaft connected by 
bevel gearing to the driving shaft of the machine to be driven, Brakes 
are applied to the shaft carrying the springs to reduce the power when 
required. 

3071. Ice-maKkina Macuinery, &. G. Brewei.—Dated 11th August, 1877.— 
(A communication.) 6d. 

This consists in discharging compressed air under pressure into a 
refrigerating chamber, so that the air will expand into and cool the whole 
chamber, and then be drawn off, to be again utilised while at a lower 
degree of temperature, and then discharged into the water chamber to 
complete its functions by cooling the pump and coil, the ice being formed 
by immersing any suitable core into and withdrawing it from the water, 
or by revolving it in a freezing air chamber, so that a thin film of ice is 
formed at every revolution of the said core, the cold air being supplied 
by a force pump arranged on the outside of the freezing chamber, the 
compressed air supply pipe (from the air pump) being provided with a 
cut-off close against the wall of the freezing chamber. 

3076. TurasHinc Macuines, N. Clayton and J. Shuttleworth.—Dated 
13th August, 1877. 6d. 

An adjustable balanced feed board mounted on a pivot and extendin 
across the machine is employed in combination with a hood, also mounte 
on a pivot, the two being connected together as follows :—To the end of 
the pivot on which the feed board is mounted is secured a lever, con- 
nected by a coupling rod to one arm of a double-armed lever, the opposite 
arm of which carries a thumb screw for securing it firmly to a slotted 
sector keyed on the end of the pivot on which the hood rotates. 


3090. Manvumotive Venicies, W. S. Lewis.—Dated 1dth August, 1877. 
bd. 


This relates to vehicles which have two hinder wheels, and one or a 
pair of front wheels connected to the main frame by a centre pin, to act 
as the steerage wheels. The axle carrying the hinder wheels is provided 
with two cranks, both being set to throw together. Along aa 
the vehicle is fixed a working frame, consisting of vertical levers fixed to 
fulcrum pins on the main frame, and also of a rod connecting together 
the upper ends of the levers. The corresponding levers on opposite sides 
of the vehicle are connected together by rods across the vehicle. From 
suitable points in each of the front levers of the working frames, con- 
necting rods pass to the cranks. Seats are provided across the interior of 
the vehicle, and the occupants work the working frames by alternately 
pulling and pushing the rods connecting the two frames. 

3098. Emproiperinc Macurnery, J. Lindley.—Dated 14th August, 1877. 
bd. 


A series of Bonnaz needles, corresponding in number to the rows of 
stitches required, are mounted side by side in a frame, and a recipro- 
cating motion is imparted to them ; these needles all pass through a per- 
forated bar, which forms a shield for the needles. The twist or throwing 
of the threads round the needles to produce the Bonnaz stitch is effected 
by a bar, actuated by a pair of suitable cams; this bar being provided 
with a number of guides or loops (corresponding in number to the 
needles), which lead the threads from a series of bobbins mounted within 
a creel; the drawing-off of these threads is effected by an oscillating 
shaft and faller bar, whilst the necessary tension is obtained by a small 
weight suspended upon each of the threads. 

3106. Kyrrrine Macuinery, W. Jackson.—Dated 15th August, 1877. 6d. 

This consists in employing separate sockets to receive the needles, each 
socket being provided with suitable catches or projections to retain it in 
position on a fixed cylinder, which is provided with annular projections 
to fit the catches or projections of the sockets. 

3110. Rick Covers, J. W. Light.—Dated 15th August, 877. 6d. 

This consists of a number of pieces of curved, corrugated galvanised 
iron sheets, about 9ft. in length, and also of a number of pieces of 
similar iron of the same width about 6ft. long. On each of the first- 
named pieces near each end, a transverse piece of iron provided with 
links and hooks is rivetted, and on each of the second-named pieces near 
one end a similar piece of iron, likewise provided with links and hooks, 
is rivetted. All the pieces are fastened together by means of the links 
and hooks, 

8118. Bicycies, C. Carter and N. Wilson,—Dated 16th August, 1877. 6d. 

This consists, first, in mounting the hind wheel of the bicycle in a 
lever arm, hinged to the backbone and controlled by the brake cord, for 
the purpose of varying the “‘rake” of the bicycle. The back fork is 
extended beyond the rim of the hind wheel, so as when lowered to form 
a ground or drag brake. The antifriction rollers of the bearings are 
mounted loosely in two or more series of slots or openings in a loose 
metal ring or cylinder, one series with its rollers breaking joint with the 
other series, 

3120. SusrenpING Seats AND BerTHs ON SHIPBOARD, G. 0. Tophain.— 
Dated 16th August, 1877, 6d. 

The seat or berth is hung in a frame composed of two Lj shaped 
pieces at right angles to one another passing underneath the seat or berth 
and united at the point where they cross one another. The seat or berth 
is hung on axes between two of the arms, and the other two arms are 
similarly hung on axes (at right angles to the former) supported by 
uprights fixed to the deck or carried on a wheel stand, so as to be readily 
moved from place to place. 

8121. Enornes, &c., ron Prore.tinc VenicLes oN Roaps anp Ral.s, 
G. A. Wilson, G. Duncan, and W. A. Wilson.—Dated 16th August, 1877. 
(Not proceeded with.) 2d. 

This consists of a single cylinder gas engine, the working parts of which 
are so arranged that the fly-wheel shall move in a horizontal or nearly 
— plane, that is to say, on or around a vertical or nearly vertical 
axis. 

8124. Apparatus For Propuctnc Vacuum AND REMOVING SEMI-FLUID 
Matrers, J. H. Johnson.— Dated 16th August, 1877.—(A communication.) 
6d. 


The apparatus is composed of two parts, viz., a hydro-pneumatic 
apparatus and a receiver. The principal part of the hydro-pneumatic 
apparatus consists of a double-acting pump, with two suction and two 
discharge valves ; the piston works in a brass cylinder, and its rod passes 
through two stuffing boxes in order to prevent the entrance of external 
air, The space between the stuffing boxes is filled with water through 
an opening, which forms a communication with a cistern in which the 
pump is located. The Lame ¢ itself is nearly filled with water; the move- 
ment of the piston causes the water to rise to the level of the discharge 
valves, whilst it is never below that of the suction valves. The suction 
valves, which, with the discharge valves, are made of india-rubber, are 
placed at the end of a pendent pipe in such a manner as to be constantly 
immersed in the liquid. The receiver consists of a water-tight vessel 
mounted on wheels ; the suction pipe of the pump is connected to the 
upper ee in the vertical cylinder, and the matters to be removed enter 
through a pipe into the lower = of the receiver, the admission being 
proportionate to the formation of the vacuum in its interior. 


3122. Gas Motors, G. A. Wilson, G. Duncan, and W. A. Wilson.— Dated 
16th August, 1877.—(Not proceeded with.) 2d. 

The motor or engine is so arranged that one stroke of the er shall waw 
inflammable gas or vapour and air into one end of the cylinder through a 
number of small holes or perforations, whilst another stroke shall cause 
such mixed gas or vapour and air to s through a number of holes or 
perforations to the other end of the cylinder, where it is exploded. Valves 
are used to prevent the return of the mixed gas or vapour and air after it 
has once entered the cylinder. 

3123. Formine Patrerns on Fevtep Fasrics, B. Thurmand.—Dated 16th 
August, 1877.—(Not proceeded with.) 2d. 

On the fabric a raised pattern is formed by means of twisted thread or 
unspun “roving,” which is paid out on the felted fabric from bobbins 
arranged on suitable framework. As the twisted thread or unspun 

‘roving ” is paid out on to the material, both are passed between what is 
known as a hardener, whereby the twisted thread or unspun “ roving ” is 
secured to the felted fabric. 

8125. Pistons, 7. Adams.—Dated 16th August, 1877. 6d. 

Passages are formed through the piston, and opposite both ends of each 
passage is a valve, The two valves at the two ends of each e are 
connected together by a stem of such a length that when the valve at 
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one end is closed the valve at the other end is open. From the passages 

are openings leading to the rear of the grooves in which the packing rings 

are lodged, 

3126. Composition FoR PRESERVING Stone AND Woop, &c., J.C. Russell. 
—Dated 16th August, 1877.—(Not proceeded with.) 2d. 

Chalk or any limestone is pulverised and mixed with an alkaline solu- 
tion of silica so as to form a cement, and then immersed in water with 
hydrochloric or carbonic acid. The cement thus treated is dried and ~ 
verised, and when required for use is mixed with water and applied to 
the surface to be protected. 


3127. Avromatic Ficure or Toy, J. G. Tongue.—Dated 16th August, 
1877.—(A communication.) 6d, 

This relates to the application of mechanism to a toy consisting of a 
barrel or cylinder gearing into a pinion, one end of axis of which is 
formed into a handle. The working of the limbs or joints of the automa- 
ton insures in a simple and convenient manner the regularity of the 
clockwork mechanism, thereby dispensing with a regulator. 

3128. Postat Envetores, W. R. Lake.—Dated 16th August, 1877.—(A 
communication.) 6d. 

The face of the letter envelope is provided with two sets of super- 
scription lines, and with two stamps, and its sealing flaps with two 
mucilage surfaces, so distinctly a oe from each other that one may 
be utilised to seal up the envelope on its first transmission through 
the mail, and the other on the return of the envelope through the mail. 
3129. Posta, Carps, W. R. Lake.—Dated 16th August, 1877.—(A com- 

munication.) 6d. , 

This relates to a postal card provided with two stamps, one to carry the 
card containing the inquiry or other matter, and the duplicate stamp to 
re-pay its return with reply, and with duplicate spaces for a double 
address, and duplicate spaces, one on which to write for the information 
sought, and the other for the response thereto. 

3180. Apparatus FoR LUBRICATING CARRIAGE AXLETREES, &c., W. R. 
Lake. —Dated 16th August, 1877.—(A communication.)—(Not proceeded 
with.) 2d. 

A taper oil cup is screwed into the hub of the wheel, the lower end of 
the cup fitting into a countersunk hole in the box of the hub. A cylinder 
inside the oil cup is fitted with a plunger which moves up and down as 
the wheel revolves, and so allows the oil to enter slots formed in the 
lower end of the cylinder, and thus find its way through an oil channel to 
the axletree. 


$3131. Morive Power, F. A. T. de Beauregard.—Dated 16th August, 1877. 
id. 


6d. 

The power derived from the expansion of gases is utilised directly 
without the aid of mechanical transmitters. The steam acts upon a 
float piston in a receiver containing water, such receiver communicating 
at top and bottom with a cylinder in which counterweights are placed, 
which weights, by reason of the difference of density of the medium in 
which they are plunged, rise and fall, thus working the slide valve and 
regulating the entrance and exit of the steam. 

3132. Furnaces ror SteaM Boivers, E. Butterworth.—Dated 17th August, 

1877. _ 6d. 

The fuel is fed into a hopper and passes through crushing rollers to 
revolving fans which inject it into the furnace. The fire-bars are made 
hollow and communicate with a water-chest through which water passes 
from the top through the bars and out through a tube fitted to the bottom 
of the chest. The fuel is continuously advanced by means of scalers 
fitted to levers actuated by excentrics on a shaft in front of the fan 
chamber. These scalers pass up between the bars and are moved to and 
fro. 

3134. Gas Recuarors, 7’. S. Borradaile.—Dated 17th August, 1877. 6d. 

A cylindrical cup or vessel is fixed upon the gas pipe, within which is 
hermetically fitted a hollow cylinder surmounted by a cap, with which 
the burner is connected. Within the cylinder is provided a fixed dia- 
phraghm and a movable disc surmounted by a short tube, which slides 
up and down a circular aperture in the centre of the diaphragm. In the 
sides of the cup are grooves, and in the sides of the hollow cylinder, and of 
the short tube, are orifices for the passage of the gas. Upon the edge of 
the cup is marked a scale denoting the units of consumption of gas by 
the burner, and corresponding lines are marked on the edge of the 
cylinder opposite thereto; and on turning the cylinder round to a certain 
angle, the quantity of gas to be consumed may be adjusted, and the 
cylinder may be fixed in its position. 

3135. Aprraratvs ror Dovstinc anp Twistinc Yarns, S. Euisley and 

S. Smith.—Dated lith August, 1877. 6d. 

This relates to improvements on patent dated 11th March, 1876, No. 
1073. The spindle is constructed with a shoulder which rests upon a 
loose wharle, having a flat top surface; over the wharle and on the 
spindle is fitted a weighted plate having a collar and angular flange ; the 
inside ‘of the plate is cut in its length with a slotted groove, in which 
works a pin fitted in the spindle ; the underside of the plate is made flat, 
over which is fitted a leather washer; this leather washer fits on the top 
of the loose wharle, producing friction; the weighted plate is made to 
work down when in contact with the wharle when doubling and twisting, 
and to work up on the cessation or breakage of a thread or threads. The 
plate is lifted by means of a bruke or wedge fitted to the rod or lever 
connected to the bent lever, on which is fitted the bearings of the top 
roller or boss ; the threads coming from the bobbins pass over the top of 
an oscillating plate, and then a ay twizzles formed on guides made 
angular and of wire, which work loosely in slot holes formed in the 
oscillating plate, which plate works on pivots ; the threads, after passing 
through the twizzles, pass through rollers or bosses tothe spindle. Should 
a thread break, the hanging end of the guide falls and comes in contact 
with a revolving wing or fan, causing the plate to oscillate and lift a 
catch foreing forward the top roller or boss fitted to the bent lever, 
actuating the lever and pulley, in the brake or wedge on to the angular 
flange, lifting the weighted plate from the loose wharle. 

3136. Kircuen Rances, W. R. Maguire.—Dated 18th August, 1877. 6d. 

The front grating consists of a series of bars, the two end or side bars 
of which are extended upwards, and serve as handles, and also as stops. 
This grating forms the lower part of the front of the fireplace when in 
its vertical or normal position. In each of the side bars is a slot, such 
slots catching or hanging on some of the horizontal fire-bars of the range, 
The front of the boiler forms the back of the fireplace, and the lower 
part thereof is of a curved form,’ concentric with the bar on which the 
front grating revolves, and this curved part forms the bottom of the fire- 
place when the front grating is vertical. The boiler is provided with a 
cleaning or man-hole in the boot. An oval flue of iron tubing passes 
through the boiler from the top and passes out at the back, and for clean- 
ing the same a stopper is provided in the hot plate. 

3137. Cocks, H. W. Ley.—Dated 19th August, 1877. 6d. 

e clock movement is arranged with the crutch turned upwards, the 
pendulum being suspended above the fork of the crutch thus inverted. 
The case consists of two compartments, the lower one containing the clock 
train, whilst the upper one affords room for the crutch ; and provides for 
the pendulum suspension. 

3188. Boxes ror Suartina, &e., J. Tomlinson.—Dated lith August, 1877. 
6d. 

The box is made of two shells secured together by bolts; the upper half 
sets within flanges upon the lower half. There is a pad of fibrous material 
in the upper half of the box to receive and retain any surplus oil that 
would otherwise escape towards the end of the bearings. An oil well and 
lubricating pad is provided in the lower half of the box, and at the ends 
of the bearing there are segmental cuts-off pressed tothe shaft by springs. 
8139. Receivine InstRUMENT OF ELectric TeLeoraApnHs, J. and A. Muir- 

head.—Dated 17th August, 1877. 6d. 

These improvements are most applicable to that form of instrument 
described in patents No. 9745, dated 27th May, 1843, and No. 3059, dated 
24th December, 1856, and consist of a rectangular coil of insulated wire 
suspended, free to vibrate between the poles of a horseshoe magnet, the 
axis of the coil being at right angles to that of the magnet, motion of the 
coil being produced by the reversal of the direction of the electric 
current. he coil is suspended by two spiral springs coiled in opposite 
directions, and rigidly attached at their inner ends to the top and bottom 
of the coil, the whole being sustained by a single fibre at the top. The 
motion of the coil is recorded on a Srereiing strip of paper by means of 
a fine glass syphon dipping at the upper end into a reservoir of ink and 
facing the paper at the lower end. The syphon is attached by cords to 
arms projecting from the movable coil. 

3140. Locomotive, PoRTABLE, AND OTHER LIKE ENGINES, J. Pollock and 

W. Wilkinson.—Dated lith August, 1877. 6d. 

This consists in fitting in the smoke-box an inverted funnel or bell- 
shaped casing, open top and bottom, with a clearance between the top 

rtion of it and the entry of the chimney ; a clearance is also formed 
peewee the bottom of the casing and the bottom of the smoke-box or 
top of cylinders. The blast pipe from the cylinders terminates just 
inside the lower part of the casing. 
$141. Manuracrure oF Banps, Corps, {or Ropes, S, Binns,—Dated 17th 

August, 1877.—(Not proceeded with.) 2d. 

A loop is formed at one end of the cord and a knot at the other, On 
passing the cord through the loop it will be stopped by the knot at the 
other end, and thus form an endless band without splicing the ends 
together or using metallic fastenings, 

3142. Siena, Licuts, N. J. Holimes.—Dated 18th August, 1877. 6d. 

This relates to a method of produ signal lights by generating the gas 
from the phosphuret of calcium in a closed vessel under pressure, and by 
means of an automatic discharging arrangement, flash si of definite 
duration at fixed intervals of time may be indicated ; the admission of 
the re Or oa integral of water into the chamber is automatieally 
regula’ ‘ 








Bau or Spuericay Vatves, W. P. Thonpson.—Dated 18th August, 
77.(A communication.) 6d. 

A diverging passage carries the back water against the ball, and thus 
insures the closing. 

3144. Woop Screws, H. J. Haddan.—Dated 18th August, 1877.—(A com- 
munication.) 6d. 

The screws are furnished with a centre-bit point, an auger bit cutting 
or entering edge, and a screw thread upon its shank, the outer periphery 
of which is raised to a larger diameter than the unthreaded shank, such 
screw being formed by cold rolling the thread upon it and by milling the 
point to it. Metal wire of the desired gauge is formed into blanks by 
stamping or rolling, and then passed through dies connected to convenient 
rolling machinery, and thus forming the threads. The blanks are fed by 
suitable cams and levers attached to the rolling machinery through guide 
tubes, and tumblers with plungers proportioned to the length of the screw 
required are used for regulating the feed. 

3145. RecuLatinc VALVE For Steam, &c., W. Reid.—Dated 18th August, 
1877.—(Not proceeded with.) 2d. 

Within a hollow casing is fixed a spring which is connected to a slide 
valve. The upper portion of the hollow chamber is separated from the 
lower by an elastic diaphragm. A piston works in each portion, and 
both are mounted on the superior end of a common spindle or rod, whilst 
at the lower part thereof is carried the slide valve. 

3146. Macuinery, &c., ron THE MANUFACTURE OF LEATHER, A. Wilson, 
J. J., and J. H, Palmer.—Dated 18th August, 1877. 6d. 

This relates to machinery for immersing the skins or hides in and 
removing them from the tanning and composing solutions, and consists 
essentially of a crank plate or crank wheel driven at a slow speed, the 
crank pin of the plate or wheel carrying a disc to which the ends of four 
or other number of chains, passing to a corresponding number of 
frames or bars on which the skins or hides are hung, are connected, the 
crank pin and disc upon it working within a fixed ring through equidis- 
tant openings, in which ring the chains respectively pass on their way to 
the frames of supporting bars. The vats are made with a shoulder at 
top, so as to make the vat larger at that part. The expanded part receives 
the frame carrying the rods on which the skins or hides are hung. The 
rods on which the skins or hides are hung are made of steel, covered with 
a coating of an alloy of lead and tin or other material, not acted upon by 
the solutions in the vats. 

83147. Apparatus ror Lupricatinc Footsteps AND SpInDLEs, J. Green- 
wood and H. Taylor.—Dated 18th August, 1877. 4d. 

This consists in covering the lower part of the spindle with a conical 
tube of metal, the lower end of which tube fits in a recess in the 
footstep. 


3148. 
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‘8148. Preventinc INcrusTaTION LN STEAM Boivers, &c., J. D. Petersen. 


—Dated 18th August, 1877.—(A communication.) 2d. 

The following ingredients are dissolved in 20 gallons of water (at 208 
deg. Fah.):—1 lb. of extract of logwood, 10 Ib. carbonate of soda, 10 Ib. 
biborate of soda, 10 lb. sal soda. Five gallons of treacle and 15 gallons of 
tanners’ extract are then added and the whole boiled and weil stirred 
until the ingredients are thoroughly mixed. 


3149. Lace, W. Sulley and F. Radford.—Dated 18th August, 1877. 6d. 

Seamless double or tubular lace fabrics are formed by using one half 
the bobbin threads and warp threads required to produce the complete 
fabric for the under side, the other half being used to form the upper 
side, the two fabrics produced being at the same time formed into a 
complete fabric by causing the warp threads used in making the under 
fabric to work on the bobbin threads used in the upper fabric and rice 
versa, at the parts of the fabric where they are to be united so as to 
form a tube. 

3150. Srituions, C. H. Holt.—Dated 18th August, 1877. 6d. 

This consists of two longitudinal timbers, on which are fixed one or 
more castings formed curved at the front to carry the front end of the 
cask, and provided with bearings near its rear end to receive the necks 
or axes of a weighted or balanced lever. This lever has a balance weight 
at one end, and is provided at the other with two rollers, one in front of 
the other, working loosely in sockets formed in the lever. 


3151. Treatinc THE REsIDUUM IN THE PuRIFICATION OF SEwaGE, J. Frost. 
—Dated 18th August, 1877. 4d. 

The residues are treated so that they may be used again for 
purifying sewage and other foul waters. ‘Ihe residue is drained of the 
principal portion of the liquid it contains, and when about the consis- 
tency of clay is moulded to any convenient shape, which are then dried. 
The dried lumps are then placed in a kilm with coal and heated to a red 
or white heat. 


3152. BREECH-LOADING FiIRE-ARMS AND ORDNANCE, J. 1. Johnson.—Dated 
18th August, 1877.—(A communication.) bd. 

A transverse cut is made in the breech receiver, immediately at the 
rear of the cartridge chamber, and the breech block is hinged to a lug 
formed on the receiver. By raising the block the sear spring is com- 
pressed and catches into a notch on the pawl, thus cocking the fire-arm 
and opening the chamber for loading. The block is formed with a foot 
protruding below the surface of the block, the interior surface of the 
foot being inclined, and acting on a similarly inclined surface formed on 
the head of the striking pin, which is contained in the block. When 
the trigger is pulled the sear spring is released, and by pulling the block 
downwards, causes the inclined surface to bear on the head of the pin, 
and forcing it inwards explodes the cartridge. 


3158. Propuction oF Ice, J. H. Johnson.—Dated 18th August, 1877.{A 
communication.) 8d. 

A strong boiler is placed in communication with a receptacle by means 
of a curved pipe making a complete circumvolution. The pipe is of such 
a shape that when the machine is turned over, no liquid and gas at the 
same time may continuously flow in either direction. This boiler is 
filled about two-thirds with a solution of ammonia at a temperature of 
0 deg. Centigrade, or a few degrees below 0 when being saturated. The 
boiler is placed over a brisk fire, and the receptacle in sufficient cold 
water to prevent a sensible rise of its temperature. The proper flow of 
gus is secured without the assistance of valves, cocks, &c. Modifications 
are shown. 

3155. Pire, Cicar, aND CiGAkETTE HoLpers, E. S. May.—Dated 20th 
August, 1877.—(Complete.) 4d. 

This consists, first, of a ‘‘ grip” to be used in combination with clay 
pipes. Secondly, in the construction of a cigar holder to be used in 
combination with the grip. The mouthpiece of the grip has a shoulder, 
forming an abutment for a spiral tube, which is sprung upon the mouth- 
piece below the shoulder. Lhe end of the mouthpiece projecting into 
the spring tube has a cone-shaped recess, against which the end of the 
pipe touches. The cigar or cigarette holder consists of a blank of hard 
rubber, metal, or similar elastic material, bent so as to form a tapering 
tube or funnel with its sides overlapping each other. 

3156. Governors For Sream Encines, S. H. Sparkes.—Dated 20th 
August, 1877. 6d. 

A spindle is driven in any convenient manner by the engine, and is 
provided with a mitre wheel gearing at top and bottom with two other 
mitre wheels, the upper one being attached to the governor spindle. 
which is hollow, and contains a rod, which rises or falls with the governor 
balls. This rod passes beneath the upper wheel and is attached to a 
friction disc, which, by the movement of the rod, is brought in contact 
with either the upper or lower mitre wheel, thus causing it to revolve in 
opposite directions, such motion being communicated to the cut-off 
valve by means of a spindle attached to the under side of the friction 
disc and carrying a worm wheel gearing with a wheel on the valve 
spindle. 

3157. Compounp For GREASING Woon, F. Wirth.—Dated 20th August, 
1877.—{A communication.) 2d. 

This consists in mixing one part by weight of resin with one part of 
spirit of salammoniac and ten parts of water. These substances are 
stirred until a gelatinous mass is obtained. To this is added an equal 
weight of rape oil, oleine, or any other fat oil suitable for greasing wool, 
and one-hundredth part of glycerine. 

3158. Urixisinc CompRessep AIR IN THE MANAGEMENT or Rattways, 
&e., H. A. Bonneville.—Dated 20th August, 1877.—(A communication.)— 
(Complete.) 8d. 

This consists, first, of a main supply pipe constantly supplied with 
compressed air, when combined with one or more secondary signal pipes 
connected to signals, street crossing guards and switch moving and 
indicating apparatus, arranged to be operated by the admission of com- 
pressed air to, or its exhaust therefrom; levers, valves, or cocks are 
arranged to be moved or shifted automatically by passing trains, which 
operate to admit air from the main pipe to the section of signals, street 
crossing guards, and indicating apparatus on one side, for displaying 
si , &c., and to allow an exhaust of air from the section of signals on 
the other, for withdrawing, concealing, or silencing them. Secondly, in 
the employment of flexible or yielding curtains attached to a rotary 

rum, to form a gate or guard, capable of being raised or lowered, or 
opened and closed. Thirdly, in a device for moving, unlocking, and 
locking automatically by means of compressed air a pneumatic piston, 
actuating a railway switch, and the automatic display or sounding of 
signals for the track as well as for the operator by the shifting of the 
movable rail of a railroad, and when the piston has completed its move- 
ment in either direction and is locked, to obtain notice thereof by means 
of an exhaust of air at the supply cock, produced from the piston cylinder 
through the opposite supply pipe. 

3160. ene C. Barraclough.—Dated 20th August, 1877.—(Not proceeded 
with.) 2d. 

A bevel wheel is fitted to the jacquard cylinder and gears with a second 
wheel to which a star wheel is attached, between the notches of which 
the ends of a series of rods enter. The rods are attached to a plate fitted 
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with a second star wheel actuated by a peg on the horizontal shaft. A 

letting-off motion is regulated by the diameter of the warp beam. 

3159. Convertinc Hyprocaksons, &c., rvto Gas, J. H. Joknson.—Dated 
20th August, 1ST7.—{A communiation.) Gd. 

The combustible liquid er hydrocarbon is introduced in uniformly 
equal quantities into the upper part of an extremely shallow box or 
receptable called a spreader. The box or spreader is placed in an inclined 
position or vertically, whereby the liquid is caused to descend along one 
of the sides, on which it is distributed in a very thin sheet or film, The 
external air enters at the lower part of this box through apertures. 
$162. Rerricerator Cars, &c., K. Knott.—Dated 20th August, 1877. 6d. 

The car is surrounded by any suitable non-conducting substance, and 
is rendered air-tight. A chamber is formed in the top of the car to 
receive the refrigerating agents; such chamber is made deeper in the 
centre, and serves for the introduction of the refrigerating agents from 
the top of the car through adoor. A space is left between the top and 
ends of the chamber and the non-conducting lining, through which air 
passes from the lower part of the carriage, and becoming cooled, travels 
down through suitable tubes. Gutters are arranged outside the receiver 
to collect the condensed moisture and conduct it outside the carriage. 
3163. Hostexy, H. M. Mellor and L. Woodward.—Dated 20th August, 

1877. Ged. 

In barb needle circular hosiery machines two or more presser wheels of 
the same diameter are employed working upon the same shaft, but can 
revolve independently and at different speeds, being provided with a 
different number of notches. For the production of an imitation seam 
the upper presser wheel is formed with shallow notches at the periphery 
for the needles to enter and to press down the barbs, and with a deeper 
opening at one point of its periphery, including two of these notches, so 
as toadmit twe needles at the point where the seam is to be produced. 
The lower presser wheel is formed with a number of deep and shallow 
notches around its outer edge. The deep and shallow notches are 
arranged alternately in pairs. 
$164. Macuixes ror Srurrinc Horse Coiiars, 4. M. Clark.—Dated 

20th August, 18S77.—(A communication.) 6d. 

The collar is hung upon a hook, attached te a strap which is connected 
to a rope passing over a pulley attached to a bar on the upper part of the 
frame. The rope passes under the bar and is wound round a drum on 
the rear part of the frame. A second rope attached to this drum passes 
ever a pulley on the forward part of the frame, and is attached to a 
carriage. A hopper is fitted to the carriage and receives the straw, which 
passing downwards is caught hold of by teeth on an endless band and 
fed into a recess beneath which is the open end of the collar. By pressing 
down a tre vile the carriage descends, and a forked rod forces the straw 
into the collar. When the foot is removed from the treadle the carriage 
is brought back to position by a weight upon the drum. 

3165. Terra-corra Sroves anp Fire-pors, 7. Gemmell.—Dated 20th 
Aus ISi7. Sd. 

Blocks of terra-cotta, soapstone, or other heat-retaining substances are 
held tegether by a sectional sheet metal casing, or by an internal skeleton 
frame, constructed so that the radiated heat from the fire holder impinges 
directly on the inner surface of the blocks. A lid is formed of the same 
material as the blocks, and is contained in a metal ring hinged to the 
outer casing. The fire holder is formed either of a metal casing with a 
lining of fire-clay, or of iron bars with spaces between them, a projecting 
lip being formed at its upper edge to facilitate its removal. 

3166. Pumps, W. Allan.—Dated 20th August, 1877.—(A communication.) 
6d. 

A pair of hydraulic cylinders are placed above, and in line with two 
sets of pumps, arranged side by side. The water pressure .acts alternately 
in the two cylinders and raises their pistons, whilst the descent of their 
pistons is regulated by leading the water from under them up to a suit- 
able discharge level. The pumps ina mine shaft are single-acting and 
arranged in pairs, side by side, there being a pair at each stage of the 
lift. The rod of each pump passes out through stuffing boxes at both 
top and bottom of the pump barrel, and each rod is connected to those 
in the same line above and below it by steel wire ropes. 

3167. Stream Encives, A. Morton.—Dated 21st August, 1877.—( Void.) 2d. 

The steam and water from the boiler are made to circulate separately 
through the engines, then to combine and return together to the genera- 
tor, thus rendering the use of high-pressure steam more safe and econo- 
mical than heretofore. 

3168. Arrestinc Runaway Horses, A. C. 


August, 1877.—{A communication.) 6d. 


Henderson.—Dated 21st 


This consists in the addition to the usual bit of an auxilary bent 
branch placed outside the ordinary branches ; a spiral spring is mounted 
on this piece. 

3169. Nicut Siexats ror Ramways, C. 7. Starley and H. Triggs.—Dated 
2ist August, IST7. 6d. 

The signal lights are extinguished by connecting to the stop cock he 


the gas pipe a lever, with an arm extending across the vertical si 
on the post. A tappet is fixed to the signal red ln such a position that it 
does not touch the lever in the ordinary working, but when moved 
beyond the usual distance it closes the stop cock and extinguishes the 
gas. Another arrangement consists of providing a separate lever, by 
means of which the gas apparatus is operated through a wire or pull. 
The gas apparatus consists of a jet with an automatic arrangement for 
lighting the gas by opening the stop cock, which is connected to a loaded 
lever worked by the pull wire. 
RACE Exps, W. Morgan-Brown.—Dated 21st August, 1877.—(A 
*nication.) 8d. 

A peculiarly-formed slide or ring is passed on the brace end, and the 
usual button-hole is prolonged considerably up the brace end. The slide 
is made in such a manner as to (although susceptible of being raised 
and lowered easily) adhere with sufficient friction on the brace end as to 
remain stationary, unless displaced by hand, whilst its face is provided 
with a metallic or other piece, which is at its lower edge bent inwardly. 
31738. APPLICATION oF VEGETABLE AND MINERAL CoLour TO EARTH 

WARE AND PorceLatn, A. A. X. Okoloweiz.—Dated 21st August, 1877. 
2d. 

The clay is not baked so much as usual and is treated with mordants, 
the application of which is made with alcohol of 40 deg. to 90 deg. The 
colouring is effected by steeping the article in alcohol of from 40 deg. to 
“0 deg. containing the colouring matter. When coloured the pieces are 
left to dry and then re-baked. 

3174. Manvuracrure or Sarr Cake, ALKALINEs, CaRBoNaTEs, &c., J. 
Kiley.—Dated 21st August, 1877.—( Not proceeded with.) 2d. 

The furnace is made with two or more fires, one at each end, and the 
draught leading to the chimney in the centre. Continually reciprocating 
in this furnace, on the flat or curved bed is placed a revolving rake, and 
in each side of it attached to the same framework, a series of slicers or 
ploughs to turn over the stuff towards the rake. The frame is attached 
te long bars projecting through the ends of the furnace, and can be run 
on wheels or plates or bars in the furnace. The bars are actuated recipro- 
eally by link motion, crank, rack and pinion or otherwise. The teeth of 
the rake are triangular in section. 

3176. Srencu Traps, J. Eashby.—Dated 21st August, 1877. 4d. 

The trap is of cast iron, and consists of a short vertical pipe open at 
the bottom, and provided with a suitable opening for the sink pipe. 
The top is covered by a grating, through which the effluvia from the 
drain passes, instead of entering the building through the sink pipe. 


31°78. Sewrsc Macuives, F. Ward.—Dated 21st August, 1877. 6d. 

This relates, first, to machines where the winder may be rotated 
independently of the sewing mechanism, and consists in the addition of 
indicating means to the locking « unlocking mechanism, so that it can 
readily be seen when the machine is arranged for sewing and when only 
for winding. The second part relates to “‘arm and platform ” machines, 
and consists in mounting the winder on an arm or lever mounted on an 
axis of motion, near one end, the short end of which lever is acted upon 
by a blade spring to retain it in or out of position for winding. The 
third part relates to the feed mechanism of such machines, and consists 
in placing all the working parts of the feed lever at the driving end of the 
machine, and in the adaptation of a self-indicating feed regulator thereto. 
A wedge is raised or lowered between the feed cam and the feed lever, 
which are placed close to the driving wheel, and the axis of such wedge is 
mounted in a slide which works in a slot in the casting, and is fixed 
where required by a fly nut working on a screw fixed to such slide; and 
figures or marks are placed on the margin of the slot, so that a pointer or 
mark on a plate fixed to the slide may indicate the length of stitch being 
p oduced. 

. Serine Botroms ror Beps, W. E. Newton.—Dated 21st Avgust, 
1877.—{A communication.) Not proceeded with.) 2d. 

The parts are so constructed that they may be rolled or folded up, and 
when in use form an elastic surface to receive the bed. The elastic 
surface is formed of slats connected together by cords or straps, so that 
they may be rolled up when not in use. The bearers for supporting the 
slats are fitted with coiled springs between the horizontal bearers so as to 
give elasticity. 

3182. Prerarinc anp Preservinc MEAT FOR TRANSPORTATION, &c., K. 
Knott.—Dauted 2st August, 1877. 6d. 

This relates to improvements on patent No. 1920, dated 8th May, 1876, 
and consists of arranging the coil of pipes in the freezing box h m- 
tally instead of vertically, with a small pipe passing along the upper side 
of the entire length of the coil, and proceeding from a tank containing a 
dissolving agent; this pipe is provided with nipples entering the coil, 
the under side of which is formed with a gutter communicating with the 
coil by a narrow slit. By this means the dissolving agent entering the 
coil will melt the rime and cause it to enter the gutter and be carri 
away. 





3183. Kyives ror Toracco Currinc Macuines, @. 7. Parkin and W. 
Moore.—-Dated 21st August, I877.—{ Not proceeded with.) 2d, 

The knives are made in two parts, the back being made of a suitable 
form to receive the cutter, which is attached by bolts. 

3184. Apparatus ror Supptyinc Fue. ro Furnaces, C. Smith.—Dated 
2Qlst August, 1877. Gd. 

The bottom part of a hopper is in communication with a cylinder, the 
under side of which is provided with an opening for the exit of fuel. 
Within the cylinder is a roller which rotates; the ny is (at 
intervals) recessed, forming receptacles, within which coal is received and 
brought over the exit opening through the cylinder. Beneath the opening 
is an incline, or a double incline for double furnaces. In connection with 
the feed roller for double-fiue boilers, two fuel fans or rotary distributors 
partly enclosed in boxes are employed. 

3185. Stream Encixes anv Borers, H. P. Rieth.—Dated 2st August, 
1877. (A communication.)—{ Not proceeded with.) 4d. 

To an ordinary steam engine with steam boilers of any construction is 
added a second boiler destined to vaporise the hydrocarbon liquid. 
This boiler called “dry” is placed either behind the engine, or behind 
the first boiler. The steam pipe of the hydrocarbon vapour boiler leads 
toa second motor machine, which, in working, puts into action a feed 
pump. The vapour coming from the cylinder of the second machine 
enters a condenser cooled from outside. 

3186. ConcenrrateD Foon, F. J. Chevet.—Dated 21st August, 1877.—{ Not 
proceeded with.) 2d. 

Extract of meat is mixed with farinaceous' materials, such as peas, 
beans, &c., but without combining in the same soup different kinds of 
farinaceous food. 

3187. Macneto-pynamo Evecrric MacHINE, P. Jablochkoj?’.—Dated 22nd 
August, 1877. 6d. 

A short bobbin of coiled insulated wire of diameter greater than its 
length is placed between two soft iron cheeks or dises which are fixed 
in a soft iron shaft that passes through the heart of the bobbin, and the 
shaft and cheeks are ae to revolve, the coil either remaining stationary 
or revolving with them as required. 

3188. Wasuinc Macurnes, N. 0. Craig.—Dated 22nd August, 1877.—( Not 
proceeded with.) 2d. 

The clothes are placed in a hexagonal vessel fitted to suitable supports. 
The interior of the vessel is formed with ribs, running some in horizontal 
and some in vertical directions. The dolly in the centre of the vessel 
consists of a disc having pegs projecting downwards, and is actuated by 
a — joes sector on its spindle gearing with a second sector centred on a 
stud. 

3189. Apparatus For Borinc AND WELL Sinkino, W. Mather.—Dated 
22nd August, IST7. 6d. 

This consists of an expanding tool by means of which holes in hard 
strata are bored sufficiently large to allow casings of the full diameter to 
descend to the bottom of the well or pit. This tool is formed of a disc, 
to which are hinged elbow levers, one end of which is provided with a 
cutting tool, the other end being weighted ; the disc is keyed on a shaft 
which is connected to the usual lifting gear. 

3190. Macninery ror Forore Nats, &c., J. Jones.—Dated 22nd August, 
S77. Sd. 

This consists of, first, one or more hammers or pistons worked in 
brackets, guides, or suspending links, and having their centre lines 
radiating to a common centre, and are actuated by compressed air or gas 
in free communication with a common chamber. Secondly, a cam for 
giving motion to the hammers or pistons is fixed to a shaft running 
through a hollow shaft or sleeve, the hollow shaft being supported in 
bearings attached to the framework. Other cams on the shaft operate 
on levers communicating with a chilled iron knife, shear blocks and feed 
rollers. Thirdly, the nail rod is heated in a gus furnace of peculiar con- 
struction, a sort of gas injector furnace, and is drawn out from it by the 
rolls just sufficient at a time to form one nail. 

3191. Jost ror WATER AND OTHER Pipes, J. Robbins.—Dated 22nd 
August, 1877. 6d, 

A recessed collar is formed near one end and round the outside of the 
pipe, and the extreme end or neck is a continuation of the body of the 
pipe. A socket is formed at the other end of the pipe ; the joint is made 
by forcing the projecting neck of one length of pipe into the socket of the 
following length, until it butts against a ndior formed inside the 
socket, at the same time the end of the socket will be forced into the 
recessed collar. 

3192. Puppiinc Iron anp Steet, W. E. Gedge.—Dated 22nd August, 
877.—(A communication.) 10d. 

This consists of two principal and essential means. First means: The 
puddling takes place in two distinct operations in two separate appara- 
tus or compartments, and simultaneously. In the first operation the 
fusion of the iron takes place, and it may be summed up as being any 
means of obtaining liquid iron, whether in first or second fusion. In 
the second operation the decarbonisation and making of the blooms are 
effected, the apparatus being a puddling furnace of any suitable kind. 
Second means: This consists in making use of the superabundant reduc- 
tion of flames or gases collected from the melting furnace or fireplace for 
heating the puddling furnace with or without addition of other fuel. 

us the iron melted in a blast furnace, or in a cupola, or other 
furnace, passes into a fireplace termed the puddling furnace, to be there 
refined. 
3198. Borrte Hoipers, W. Wilkinson.—Dated 22nd August, 1877.—(Not 
procceded with.) 2d. 

This consists of sockets formed of any suitable metal and of any size 
or shape. The sockets are in the form of belts, the sides being con- 
structéd of metallic plate placed vertically, or they consist of one or 
more apertures of the desired shape and size cut in a horizontal metallic 
plate. They are attached to the counter or bar at which it is desired 
they shall be used. 

3194. Manuracture or Carbs, 7. A. dela Rue.—Dated 23rd August, 1877. 
6d. 

The arrangement of the pips or spots on the cards is so far modified as 
that every card shall exhibit a pip or spot in the top and bottom opposite 
corners; the pips of the two's and three’s are made to fall diagonally 
instead of vertically on the cards, and,in the case of the aces, a skeleton 
or outline pip is similarly placed in the opposite corners of the cards, 
while the corner pips or spots on all the cards, including the skeleton or 
outline pips on the aces, are figured or marked in accordance with 
nd value of the card, in any manner which may be considered prefer- 
able. 

3195. Reaprnc anp Mow1nc Macutnes, iV. J. Burgess and C. T. Burgess. 
—Dated 2rd August, 1877. 6d. 4 

The serrated knife is caused to work between strips of steel, which are 
bent so as to come both above and below the blades of the knife, and 
which are independent of the fingers. One of such strips comes above 
each finger, and the fore part of each finger overlaps the bend of each 
bent strip to a sufficient extent only to prevent portions of the crop 
getting between the bent steel strips and the fingers below them. The 
lower part of each bent strip of steel may at its rear end be formed with 
horns on either side, corresponding to the horns usually formed on the 
fingers, so that the ends of the adjacent horns of the several strips meet 
together, and these horns may be rivetted to a bar below them, which 
bar lies in a recess in the fingers, just in front of the finger bar. 

3196. ProsectiLes, G. Wilson.—Dated 23rd August, 1877. 4d. 

The head of the projectile is formed of chill-cast metal, the body being 
of steel. Sufficient pig iron is poured into the mould to form the front 
and point, the remaining space being filled up with molten steel. 
3197. Macnivery ror Makino Loopep Fasrics, J. W. Watts.—Dated 

23rd August, 1877. 6d. 

To each head of a circular machine an additional cylinder is employed, 
placed above the needles of the head; this cylinder supports a toothed 
wheel which revolves around it, being driven by toothed gearing operated 
by a wheel on the circular head. The upper toothed wheel carries one or 
more grooved brackets, in each of which a bit carrying a tumbler needle 
at its lower end and a bit carrying a shield slide vertically ; the shield 
operates upon tumbler of the needle and prevents it falling. A guard is 
employed outside the circle of needles to keep the tumbler raised till 
the shield falls. The upper cylinder is provided with a grooved cam or 
cams to operate the neolis bit and shield bit; it also carries a rocking 
lever over which a stud in the shield bit slides at each alternate revolu- 
tion of the head, and under it at each reverse alternate revolution ; the 

ash back is secured to the upper cylinder instead of the circular head. 

e needle bit and shield bit are each pointed to enable them to be turned 
up when not required. 
3198. Apparatus ror CuurNiNnG, Wasnine, &c., J. T. Grindrod.—Dated 
23rd August, 1877.—(Not proceeded with.) 2d. 

Keyed to the shaft carrying the churn is a toothed wheel pearing into 
another toothed wheel at the top, keyed to or forming part of a fly-wheel 
for working the churn or machine, which fly-wheel works on a stud or 
shaft in the frame side. The axis of both these wheels are placed out of 
the centres, so as to form a cam or ellipse. 

3199. Warer Taps, H. and W. Sutclifie.~ Dated 23rd August, 1877.—(Not 
proceeded with.) 2d. ; 

In order to form a tap which can be repaired when under pressure, an 
enlarged cavity is formed and an india-rubber ball is forced through the 
hole in the valve seat into the cavity. The valve spindle fits over the 
ball and holds it clear of the valve seat until the spindle is removed for 
repairs or cleaning, when the pressure of the water forces the ball on to 
the seating and closes the water passage. 

3200. Fire Licnrers, &c., J. Hextall.—Dated 23rd August, 1877.—({ Not 
proceeded with.) 2d. 

The fire-lighters are made of a series of parallel bars or pieces of wood 
strung and supported at short distances apart upon a middle piece or rod 





of wood passing through the whole of the bars or pieces. For arranging 
the bars a gauge and support are used consisting of a block, having init a 
series of cross slots or openings arranged at the same distances apart as 
the parallel bars of the fire-lighters to be made ; these slots are open at 
one end and closed at the other, the closed ends forming stops or gauges 
for the bars. Along the middle of the block and on its upper side a 
trough or depression is made to receive the middle piece or rod of the 
fire-lighter. 

3201. Inon Pavement, W. Richter.—Dated 23rd August, 1877. 8d. 

Chairs or sleepers are laid across the road and frames or quarries placed 
thereon and secured by wedges and keys. Rubble is then introduced 
through openings in the quarries, and should the pavement sink fresh 
rubble is forced through the opening and thus straightened. 

3202. Venticarinc Suips, Houses, &c., W. H. Dupré.—Dated 23rd 
August, 1877.—(Complete.) 6d. 
_ This consists, first, in constructing ventilators and cowls with deflect- 
ing downward blades opening into internal passages or chambers, and 
arranged so as to concentrate the draught in an upward or downward 
direction through the body of the cont Secondly, securing the glass 
within the roof-light ventilators by means of screws and nuts, and a 
hinged overlapping plate ; also employing a curved lever or bar for raising, 
fixing, or shutting the valve attached to the inside edge of the valve 
frame in place of outside, as hitherto. 
3203. Treatinc Resipves From THE Propuction oF SULPHURIC AcID, 
J. Mason.— Dated 2rd August, 1877. 4d. 

This consists of improvements on patent, No 2984, dated 4th August, 
1877, and consists of treating the residues resulting from burning iron 
pyrites containing copper, in order to utilise them for the produc- 
tion of iron and steel, by subjecting them to the action of water, in order 
to separate them from any salts of copper, and then submitting such 
residues to a calcining process. 

3204. Sream Borter AND oTHeR Furnaces, C. Bzard and F, Erskine.— 
Dated 2rd August, 1877.—( Not proceeded with.) 2d. 

Hollow bearing bars are formed with flanges to carry the fire-bars, and 
extend from the back to the front dead plate, and have openir at the 
front end like a grid to let hot air and steam into thefurnace. The steam 
is supplied by a pipe from the boiler, and in its passage through the bars 
causes air to rush in through suitable openings. 


3205. Suarinc Barret Heaps, &c., C. Stout.—Dated 23rd August, 1877. 
6d. 


This consists in placing on the table or bracket of a band saw or other 
firm support, a movable centre or its mechanical equivalent movable in 
a line at right angles to the side of the saw. On this centre is fixed the 
table on which the article to be cut is laid. 

3206. Gove Fasteners, F. Wirth.—Dated 23rd August, 1877.—(A com- 
munication.)}—{Not proceeded with.) 4d. 

This consists of a box and a hook, which to fasten the glove are united 
together. 

3207. Puttey orn Sueave Biocks, J. B. Rogers.—Dated 2rd August, 
1877.—(Not proceeded with.) 2d. 

The pulley has a large central opening and is mounted upon an axle 
working in side cheeks of the block, in which it can be turned excentri- 
cally, so as to raise or depress the wheel and bring the rope into contact 
with a curved portion of the block, and thus check the running action of 
the rope, or to’stop it entirely. 

2208. Raitway axp orner Lamps, H. L. Miller.—Dated 23rd August, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

Lamps suitable for burning petroleum or other oils are formed with a 
reservoir round the upper part of the body of the lamp, from which the 
oil passes through a valve down a tube into a smaller reservoir at the 
bottom of the lamp in which the wick is placed. The upper reservoir is 
hermetically closed by a screw cap, so that when the oil rises above the 
mouth of the feed pipe the supply ceases, and is only continued to the 
amount consumed by the wick. 
$3210. Wire-prRawinc Macnivery, W. 

1877.—(A communication.) 6d. 

The driving shaft, clutch, and draw head are all supported on the same 
frame. Two cams are arranged with the main driving shaft, one of 
which actuates a lever whereon the draw tongs are secured, and the 
other actuates a wire-pointing device. 
3211. Acrvatina Raitway Sienats, W. 

1877. —(Not proceeded with.) 2d. 

To the axle of the signal a double lever is fixed, to which is connected 
a cord or chain passing over — to one end of the chain a dead 
weight is suspended, and to the other a vessel, to which water is admitted 
when required. The dead weight holds the signal in position until the 
passing train releases a catch, when the vessel containing the water 
descends, thus raising the weight. As the vessel descends a fixed stop 
opens a valve and allows the water to escape. 

3212. Paps on Ruspers ror Wasnine, X. George.—Dated 2rd August, 
1877.—( Not proceeded with.) 2d. 

Horsehair, or a mixture of wool and hair, is softened in hot water and 
then laid out in quantities sufficient to make the pads of the uired 
size. A piece of soap is then rolled up in the horsehair or wool, a rubbing 
action being employed to knead the soap into the covering. 


3213. Kins, &c., J. and C. J. Foster.—Dated 23rd August, 1877. 6d. 

The kiln consists of one long parallel chamber, inte which the bricks 
or other plastic forms are passed on iron wagons having fire-clay tops ; 
these wagons are constructed to fit the sides of the interior of the kilns. 
When in operation the burning part ag by preference the centre of 
the kiln, the fires being stationary in the sides of the kiln, and when 
required, fuel may be fed from the top. 

3214. Srrert GuLLeys, A. Wood.—Dated 23rd August, 1877. 4d. 

This consists in the construction of gulleys having one compartment 
open, or suitable for the influx of the 2 water, but trapped against the 
other closed compartment, which latter is connected with the sewer, and 
with a ventilating pipe. 

3215. Conrixvous Raitway Brakes, B. Craig.—Dated 23rd Auguat, 1877. 
(Not proceeded _~ 2d. 

A continuous rod is fitted to each carriage, with couplings arranged to 
admit flexibility on curves. The brake van and engine are fit each 
with an upright spindle connected by bevel wheels to the continuous 
shafting. A ratchet wheel and pawl hold the brakes off the wheels when 
not in use. 

3216. Prorecitinc CaRRIAGEs AND Boats, J. M. Rogers.—23rd August, 
1877.—(Not proceeded with.) 2d, 

A treadle is connected by cranks to a shaft carrying a wheel provided 
with a cam which works the long arm of a lever, the shorter arm being 
in connection with a ratchet wheel. This wheel turns loosely on a shaft 
and is formed with a boss provided with radial — which engage 
with pins on a second wheel fixed to the same shaft, thus forming an 
elastic connection. 

3217. CotLapsip_e Boats, W. H. Crispin.—Dated 23rd August, 1877. 
> 


R. Lake.--Dated 23rd August, 


Walton.—Dated 23rd August, 


2d. 

The sides of the boats are of wood or steel built up in the usual 
manner. An external and internal keel of wood are provided, and 
between them sheets of metal and canvass are placed from end to end, so 
as to form a longitudinal hinge by which the sides are brought in proxi- 
mity to each other. 

3222. Printinc Puorocrapnic Pictures, Sir T. G. A. Parkyns, Bart.— 
Dated 24th August, 1877. 4d. 

Collodion coloured to taste or fancy is applied to the wax glass previous 
to applying the pigmented tissue. e printing process is the same as 
in the usual practice for chromotype, but before transferring the gelatine 
pigment from the glass to the transfer paper, which constitutes the 
finished print, the gelatine alum-fixed picture is treated with coloured 
collodion, by which a coloured tint is given to the picture 
3223. DecoLorisinc AND Trytinc Pears, A. M. Clark, 24th August, 

1877.—(A communication.)—(Not proceeded with.) 2d. 

The pearls are washed in alcohol and immersed for two hours in a bath 
composed of fifty parts of water, one part of bisulphite of soda, half 
part tartaric acid, after which they are dried and again washed with 
alcohol. 

8224. Rorary Encines, &c., R. Hodson.—Dated 24th August, 1877. 8d. 

The cam-shaped pistons (of which there are, by preference, two, work- 
ing in separate chambers, formed by dividing the cylinder in two equal 
parts by a partition) are not keyed fast on their shafts, but are simply 
mounted thereon, and are connected thereto by means of a feather fixed 
in the shaft. This feather enters a groove formed in the central hole or 
boss of the piston, so that the shaft with its feather is free to move longi- 
tudinally on the piston, or the piston on the shaft, but yet the shaft 
always revolves with the piston. One end of the piston shaft turns in a 
kind of cylindrical thrust which is movable, and works steam-tight in a 
cylindrical bearing cast on the cylindrical head. To the outer end of the 
movable thrust block is connected a hand lever, which is mounted on a 
fulcrum pin fixed on the foundation plate of the engine. The stem of 
the rotary or oscillating valve, which admits steam, is also connected to 
this lever. Onto the other end of the piston shaft is keyed a male fric- 
tion clutch made in the form of a double cone. One side of this clutch 
takes into a conical ve formed in the face or side of a bevel wheel 
mounted loosely on the piston shaft. The other side of the clutch takes 
into a similar conical annular groove made in a cylindrical block 
mounted on the end of a propeller shaft or other shaft which it is desired 
to actuate. 


83225. Fasrentnc ror Rauway Trucks, 7. Powell.—Dated 2th August. 
1877. 6d 


To the end and side doors of the trucks or wagons are fixed two vertical 
wrought iron straps, with eyes at the upper ends, passing over a hori- 
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It, placed in bearings fixed to the ends and sides of the truck or 
oon _ "each of the clement naa the lower end thereof, is pivotted, by 
means of a pin or bolt, one end of a horizontal latch bolt ; the outer end 
of each lateh bolt through a staple or guide fixed to the outer 
edge of the door. The outer end of each latch bolt is provided with a 

rojecting handle, by which the latch bolt is raised, and the said latch 
bolt takes into a slot or notch in a strong projecting catch fixed to the 
side of the truck or wagon. The door is provided with a suitable drop 
ring, or other suitable handle, for raising and lowering the door, 
Ro.uers FoR DrRawina, Rovine, AND Sprnnino, G. W. Robertson. 
—Dated 25th August, 1877.—(Not proceeded with.) 2d. 
consists in constructing the rollers of the material known as 
“ elami' Yad 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


ONLY a quiet business has been done in the iron trade durin, 
the Ledy day quarter. Nevertheless, in both pig and finish 
iron there is more doing now than at any other time since the 
year opened. i [ f 

There is slightly less activity at the sheet mills, but in plates, 
angles, girders, and bars, there is inore doing. The demand for 
sigs is therefore sensibly increased, with the result that more 

urnaces are ‘‘ blowing” now than for some months past. 

Upon both home and export account the tendency to growth 
in business is noticeable, yet full work at the mills and forges is 
the exception. Nota little of the business now being done is 
traceable to the low prices, and only the fear of war is keeping 
back specifications in numerous instances. Little profit is result- 
ing from ironmaking in the best instances. 

A German iron manufacturer has recently been in this district 
offering his iron at prices considerably lower than those of 
Staffordshire makers. He explained that although he was selling 
at a sacrifice, yet that he had to dispose of his iron to reduce his 
general charges, and that he preferred to do so in England where 
payment was secure and prompt, rather than in his own country 
where payment was insecure and extended over a long period. 
Styrian charcoal sheets are being imported in this district, and 
offered at prices varying from £1 10s. to £5 per ton under the 
quotations of Staffordshire makers. 

The first of the current April series of quarterly meetings was 
held on Wednesday at Wolverhampton. It was manifest that 
consumers were mostly short of supplies, yet upon the only terms 
both as to prices and dates of delivery which makers could accept, 
only little business was practicable. A hesitancy to operate 
beyond the satisfying of immediate necessities was general. 
There were exceptions, but they were rare. ‘‘If we only knew 
what will happen in relation to ee orgs and Russia,” was the 
general remark, ‘‘we should know what to do.” This cautious 
attitude was encouraged in Wolverhampton by the upholding by 
leading firms of the crucial quotations of last quarter. 

Pig iron was quoted at £5 for cold blast, and £4 for hot blast. 
At these prices not much business was done. At £3 17s. 6d. 
there were sales of; hot blast all-mine; and the proprietor of 
four furnaces whose quotation for all-mine is £3 7s. 6d. and for 
his minimum quality £2 7s. 6d., reported that he had booked 
orders for an aggregate of 30,000 tons. Derbyshire iron was 
to be had at from £2 10s. to £2 15s., and some fair sales have 
been made at £2 12s. 6d. Cinder iron was plentiful at 
£2 2s. 6d. Melting iron of local make was abundant at from 
£2 10s. to £2 12s. 6d. Excellent forge hematites were to be had 
at from £3 5s. to £3 10s. 

inished iron was declared in Wolverhampton unchanged upon 
the quarter at £8 10s. for marked bars, and £9 2s. 6d. for common 
Round Oak brands. From these figures down to £6 5s, the 
quotations for bars were very numerous, and at 2s. 6d. under 
the lowest figure bars were obtainable. 

Gasometer plates were in better demand than for a long time. 
One firm as tase to have taken an order for 1400 tons of these, 
but the delivery is to extend throughout eighteen months. Sheets 
of the poorer kinds were generally less strong, and in nail sheets 
there was much competition. This competition enables cut nails 
to be offered at 9s. percwt. At that figure they are not uni- 
versally firm. Strips are not easy to sell at a paying price. 
Girder iron of large sections and of high quality is in large 
output for the Arsenal. 

‘o-day (Thursday) the Birmingham meeting confirmed the 
Wolverhampton prices. ere was firmness as to all high-class 
irons, and a few sales were booked for small lots. Common iron 
waseasier. Under £6 was taken for common bars, and under £7 
for nail sheets. Pigs soldtamely. A meeting of tinplate makers 
from Wales and elsewhere, representing one hundred furnaces, 
an a committee to arrange for reducing the output all 
round. 

More reductions are taking place in the wages of miners in the 
Leicestershire coal field. The colliers are in most cases accepting 
the drop, for trade is so languid that many of them are getting 
only two and three days’ work a week. 

me good engineering contracts are here and there under 
execution throughout the district, mainly on home account, but 
in most of the yards business is decidedly slack. One firm has 
an order for 2500 tons of bridge and girder work, for the London 
and North-Western Railway Company. There is likewise a 
valuable order under execution for gasometers for the Manchester 
Corporation, and gasometers for towns further North are being 


made. 

Something like a revolution in the sporting gun trade of 
Birmingham is following upon the adaptation of the military 
interchangeable systems to these guns. The ordinary double- 
barrelled fowling piece can now be made at 50s., instead of as 
heretofore at 65s. 

The Australian mail arrived this week has brought only a 
small accession to the business of South Staffordshire. Makers 
of galvanised sheets, in particular, feel the smallness of orders. 

e remission of the Victorian ay ee not yet caused any im- 
provement in demand. Ordinary English brands of galvanised 
sheets are quoted in the Colony at £23, and best brands are 
offered at to £24 10s.; Davies’ crown is quoted £24 10s.; 
Gospel Oak, £25; Orb brand, £24; Jones’ Emu, £24, all for 
26 gauge; and Walker's three crown is also priced at £24. 

< large contract for horseshoes, which is of sufficient extent to 
take a leading producer over two months to execute, is expected 
from the War-office by firms engaged in that branch of manufac- 
ture. To the same Government department tenders have been 
sent by Walsall firms for the supply of 10,000 chains to be used 
in connection with cavalry equipment, 10,000 pairs of stirrups, 
and some bits, buckles, and spurs. : 

A reduction of 3d. per 1000 in the wages of the Staffordshire 
horse nail makers has been notified by the employers, bringing 
the rate down to 3s. 3d. per thousand. j 

The Birmingham and the Walsall Trades Councils have 
forwarded for presentation to Parliament petitions pointing out 
the alleged serious consequences of allowing female, and espe- 
cially young female labour, in the chain, nail, hame, and nut and 
bolt shops, and praying that these trades should in this matter 
be under the same restrictions as brickyards. 

e South Staffordshire iron trade in all its departments is 
} ae As compared with a few weeks ago, however, the demand 

‘or finished iron is somewhat improved. Shipping orders are 
not up to the average. Pig iron is inactive. ort time is the 
rule at the collieries; nevertheless, supply is in advance of 

ents. At the quarterly meeting this day week it was 
resolved to make no change in prices. 

y permission of the Inspector of Mines, several pits in the 
Apedale Colliery, North Staffordshire, that had been sealed to 
extinguish the fire in the Burley Mine, have been reopened. 
Others, however, still remain closed. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

ALTHOUGH there is no real improvement in trade, and transac- 
tions of all kinds are still of a most limited character, there is if 
anything a rather more hopeful tone in the market. Inquiries 
are coming more freely to hand, and there is a feeling in many 
quarters that, with peace assured, a revival of activity in the iron 
trade of this district might be looked forward to at no distant 
date. The political aspect of affairs is, however, too unsettled at 
present to encourage any buying beyond immediate requirements, 
and during the — week orders have, to some extent, been held 
back, pending the result of the quarterly meetings. 

Lancashire makers of pig iron are still only doing a very small 
business, and although their list of quotations for delivery into 
the Manchester district remain at 51s. per ton for No. 3 foundry, 
and 50s. for No. 4 forge, less Fs; per cent., there is a disposition to 
make concessions of about 6d. per ton to secure good orders for 
early delivery. 

Outside brands of iron are without material change from last 
week. Derbyshire irons delivered here are tolerably steady, at 
about 6d. per ton below the price asked for local irons, but 
Lincolnshire brands continue to be pushed here at low figures, 
No. 3 foundry being quoted at 49s. to 49s. 6d., and No. 4 forge at 
about 47s. 6d. per ton, less 24. For North-country irons the 
quotations are about the same as last week, g.m.b.’s delivered 
here ranging about 48s. 3d. per ton for No. 3 foundry, 47s. 9d. for 
No. 4 foundry, and 47s, 3d. for No. 4 forge, net cash, with 
common truck irons offering at about 6d. per ton less. 

The manufactured iron trade continues very dull. The few 
orders offering in the market are keenly competed for, and 
although list rates are nominally without change, prices generally 
are weak. Lancashire and Middlesbrough bars are offered at 
very low figures, ranging from £6 1s. 6d. to £6 2s. 6d. and £6 5s, 
per ton, and Staffordshire bars are quoted at £6 5s. to £6 7s. 6d. 
per ton. 

, Works all through the district continue very short of orders, 
and it is only in exceptional cases they are going full time. 

The wages question will in all probability be settled without 
serious difficulty, as the majority of the men now seem disposed 
to acquiesce in the further reduction of 24 per cent., which the 
present depressed state of trade has satiated aubeattay. 

In a recent report I referred to the large extent to which iron 
is now being introduced into the construction of modern build- 
ings, and as an important illustration of this, and one which 
certainly presents some novel features, I may briefly notice a 
large warehouse now being erected in Manchester for Messrs. 
John Rylands and Reuben Spencer by Mr. John Hy. Lynde, 
C.E., of the above city. The building, which when completed 
will cover about 600 yards, consists of three fronts, six stories 
high, the whole of which are constructed of cast iron. The main 
structure consists of vertical iron standards lft. 9in. wide and 
1ft. 9in. deep, which on plan are in form of an inverted letter W. 
The cornices and strings are 6in. wide and are carried on stretcher 
beams running between the vertical standards, thus holding the 
whole framework firmly together. The floors are carried by 
means of cast iron columns, between which and the vertical 
standards are cast iron girders, which again tie the whole firmly 
together. The floors and joists are of wood, and with the excep- 
tion of a back wall the building is constructed entirely of cast 
iron and timber. The outside decorative features are in the 
Italian style, and the face of ornamental cast iron is hung on to 
the framework and bolted, but is so arranged that should the 
bolts decay no accident can take place, as the ornamental castings 
will still remain in place. The advantages which are claimed for 
this system of building are—with the present low price of iron— 
its cheapness; the saving of wall space, the window-frames in 
the above structure being within 6in. of the face of the building ; 
and also the great amount of light which is procured, which 
where masonry is employed would be impossible to the same ex- 
tent. I may mention that the ironwork has been constructed and 
fixed by Messrs. Wm. Milburn and Sons, of Staleybridge, and 
the remainder of the work is being executed by Messrs. Kobert 
Nield and Sons, of Manchester. This class of building is alto- 

ether a new feature in Manchester, and I am informed that Mr. 
pad has been commissioned to carry out other extensive work 
of the same character in the city. 

I understand that Mr. Barker,'contractor, of Manchester, has 
been replacing some of the tramways in Leeds—laid down four 
years ago on Kincard’s cast iron chair principle—with his 
improved tramway, similar to that which is being laid down in 
Manchester, and a contract for seven miles of extensions on the 
same pane is also being carried out. 

With the exception that some of the better classes of round 
coal suitable for house purposes have been moving off rather more 
freely in consequence of the cold weather, there is no improve- 
ment to report in the coal trade of this district. All descriptions 
of round coal are being pushed on the market, and there is so 
much competition to secure orders that anything like fixed sell- 
ing prices are almost out of the question. Forge and steam coal 
continues a drug, and in order to effect sales contracts extending 
over twelve months are being taken at the present low figures. 
Burgy is plentiful and bad to sell, and although slack is steady in 
price there is at present no pressure for this description of fuel. 
Quotations in the present state of the market are not of much 
value, but so far as I can gather them they may be given about 
as under :—Best Wigan ida y, 9s. to 10s.; common Arley, 
7s. 6d. to 8s.; Pemberton four-feet, 7s. 6d. to 8s.; common coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. to 5s.; and ordinary slack, 3s. to 4s. 
per ton at the pit. 

There is still very little doing in the shipping trade, and prices 
continue very low, but shippers are looking forward to a fair 
business as soon as the Eastern question is settled. 

The wages question in the coal trade is again cropping up, and 
although no general movement is yet being made, it is the opinion 
in many pe that some step will be necessary before long. 
Several of the colliery proprietors are already taking indepen- 
dent action in the matter, and at one pit the men are at present 
out against a reduction equal to about 124 per cent. 

_ A few orders for shipping have been given for the hematites of 
North Lancashire and Cumberland, but no change has taken 
place in the output of the furnaces or in the value which pig iron 
realises in the market. About two-thirds of the furnaces are in 
pone pork and the iron they produce is all going into consumption, 
and stocks practically remain undisturbed. e consumption of 
Bessemer iron is large, and a great tonnage is being converted 
into steel in the district, while large parcels are being despatched 
to the Sheffield and other steel-producing districts. Strong iron 
is not selling very well, but the works at Barrow and at Askam 
are producing large parcels on home account. White and mottled 
ualities are not in demand. Prices are not disturbed, No. 1 
ssemer being held at 64s., and No. 3 forge at 61s. per ton, 
other qualities being at proportionate rates. There are no 
rospects of an improved demand for iron, and confidence is 
facking in many channels where trade could be done if there was 
any indication of a substantial basis. 

The steel trade is brisk in-all departments, and the mills are 
producing a large tonnage for both home and foreign consum 
tion. The large trade doing in steel is probably owing to the 
cheap rate at which it is now selling in the market, and there are 
indications from the simplicity of the new mode of manufacture 
and cheaper facilities for production, that this metal, which is 
daily increasing in favour, will continue to sell at prices which 
will result in good and satisfactory sales. Up to the present 
time this district has chiefly been employed in the production of 
railway steel, but merchant mills are now busy, and it is intended 
to open a larger trade in the rolling of steel plates. 

Iron shipbuilders are fairly employed on large contracts. The 
Earl of Ulster, built by the Barrow Shipbuilding Company for 
the North Lancashire Steam Navigation Company, and intended 





to trade between Fleetwood and Belfast, was delivered to the 
owners last Saturday. She will be placed on her station on the 
13th inst., and will form a great acquisition to this line of 
Channel steamships. The ship steamed 13 knots per hour, and 
traversed complete circles in the water in a little over five 
minutes. 

The demand for iron ore is steady, and sales are reported of 
best qualities at from 13s, to 13s. 6d, and second qualities at from 
10s. to 12s. at the pits. The trade of the district has reached so low 
a point, owing to the depression, that at — of the iron mines the 
workmen have been compelled to accept reductions in their wages 
to the extent of from 7 to 10 per cent., and a similar movement 
has been commenced at some of the smelting works. At Kirk- 
santon, in Cumberland, Mr. Massicks, managing director of the 
Millom Ironworks, has found hematite ore in several places, and 
satisfactory explorations are being made at Haverigg. 

The Wythemoor Colliery Company have reached the 2ft. seam, 
and are proceeding to the 4ft. seam. 

The steel works at Moss Bay have suspended operations while 
certain improvements are carried out. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Aw undertaking in which the capitalists in the Sheffield district 
are largely interested is the Bilbao Iron Ore Company. Accord- 
ing to the report presented to the last annual meeting—a copy of 
which has been forwarded to me—the result of the year’s work- 
ing is equal to rather more than a dividend on the ordinary stock 
of 3 per cent., which, however, is to be paid by deferred warrants 
—‘‘ subject to notice of date of payments to be given hereafter.” 
The net revenue from sales has amounted to £86,000, and the 
company had FB oa 336,714 tons of the total output of 911,509 
tons, which had been sent to the following places :—l'’o South 
Wales, 387,790 tons; Lancashire and Cumberland, 42,105 ; Scot- 
land, 68,743; East Coast, 107,877; France, 177,856; Belgium, 
52,675 ; Germany, vid Holland, 70,549; America, 3914. 

In the coal trade there are still disputes in the Barnsley, 
Unstone, and other districts. The employers in most cases are 
simply giving notice to the men to terminate their engagements, 
and no doubt when the notices expire the colliers will be re- 
engaged on the masters’ terms, so that by the beginning of May 
the ‘‘drop ” will be general over the whole district. 

The demand for Bessemer rails continues as brisk as ever; but 
the competition is so keen that none of the manufacturers are able 
to obtain better prices. Steel rails have never been cut so “fine” 
as at present. Some time ago £6 10s. was considered a low figure. 
Now £6 5s. is regarded as a good paying price; many contracts 
have been taken at £6 2s. 6d., not afew at £6 1s. 6d., and Iam 
credibly informed, that although no local firm would be inclined 
to admit the fact, yet that large contracts have recently been 
accepted even under £6a ton. ‘hese figures compare curiously 
with the £18 and £20 rates of three years ago. Messrs. Steel, 
Tozer, and Hampton, and Messrs. Brown, Bayley, and Dixon 
are in the happy position of being able to turn out immense 
quantities with their improved machinery, and if they can make 
2s. 6d. to 5s. a ton profit, the contract, though lean enough to look 
at, yields a fair profit on the whole. 

Sheffield steel firms are jealous of their rivals. Not long ago 
a on appeared about the ~ output of rails in a day at 
Essen Works. . C. B. Holland, of the Sheffield Steel Works of 
Messrs. Brown, Ba ley, and Dixon, at once wrote a letter, which 
conclusively proved that at his establishment the Essen output 
had been eclipsed. Another paragraph went the round of the 
—_ last week headed, ‘‘ Extraordinary Production of Steel.” 

t referred to the work done with three converters—or rather, 

its—at the Hematite Iron and Steel Company, Barrow. A 

heffield steel melter employed at the Ickles Steel Works, 
Rotherham—Messrs. Steel, Tozer, and Hampton—declares that 
the Barrow production is nothing extraordinary. In twenty-four 
hours, with three Bessemer converters, See andinn to produce 
ingots weighing 480 tons, a cogging mill yielded 465 tons, and a 
rail mill produced 340 tons of Grand Trunk of Canada rails. The 
Ickles steel melter says that at his works on March 12th, 13th, 
and 14th, with two 6-ton converters, in seventy-two hours 
the production was 550 tons; or, taking the whole week of 
120 hours, the steel produced weighed 887 tons. I believe that 
never at any previous period in the history of the British 
steel trade were the resources of our local firms so great 
as they are at present, and to the enterprise with which 
they have laid down new plant and adopted every conceivable 
improvement, is undoubtedly due the success which has attended 
their efforts to restore activity to the steel rail trade, and to solve 
the problem of making these rails pay at something over £6 a 
ton. 

Cast steel is slightly improving. The representative of a leading 
house tells me that quotations are higher than those usually pub- 
lished. Real oracthie cast steel is sold as low as £24 per ton, but 
what is known as “‘ best cast steel” ranges from £50 to £60 per 
ton. In some sorts—special steel for exceptional purposes, such 
as the very finest tools—it is sold as high as 1s. per lb. Cast 
steel being made in ten tempers, and, in its various modifica- 
tions and shades, giving about 420 qualities, it is easy to see that 
there is considerable room for passing off one kind of steel for some- 
thing that it is not. The only security, indeed, for the customer 
is to deal with a standard house, and give a good price. 

Engineering firms are very dull. The Yorkshire Engine Com- 
pany, who were at one time favoured with Russian contracts for 
ocomotives, have no orders for that country now on hand—Ger- 
many and Belgium securing the bulk of Russia’s trade in that 
speciality, and an occasional “line” going to the Baldwin Works, 

hiladelphia. The Yorkshire Engine Company have recently 
turned out a good many engines for India to the order of the 
Government. They are intended for the Indian States Railway. 
Twenty-five locomotives are now in course of completion for that 
line. Other firms who give their attention to engines for factories 
and mills report a very depressed trade. 

At the Cyclops Works there is a considerable call, I hear, for 
armour plates. I hear that the company are still pushing for- 
ward their experiments in this direction. 

The iron trades are very slack. In fact, it seems as if the age 
of iron has been superseded for the age of steel. Iron is now 
discarded for steel in the construction of ropes for collieries, 
and this is giving increased activity to the wire mills. Iron 
plates for boilers are being supplanted by steel. A year ago only 
one firm did any great business in this speciality. Now there are 
scarcely any orders for iron. Steel is found far safer and more 
serviceable. Steel for torpedo launches is also being made in very 
great quantities, partly to our own Government, and partly to 
general order— perhaps to be used against our own armour-zlads. 

Cutlery is very languid, both for American and home order. On 
Wednesday I was informed by the head of the largest house in 
the district that the trade in the States, despite everything that 
has appeared in the “‘ American letters” of the newspapers, is 
not one whit better. In America the number of failures seem 
to have alarmed the Table Cutlery Manufacturers’ Association, 
who have resolved to cut down “long-winded” credit, and limit it 
to a period of sixty days. Prices are to remain as before. Our 
colonies are making up in some measure for the ground we have 
lost in the States. 

New baths erected at Glossop-road, Sheffield, were completed 
on Monday, at a cost of over £20,000. e iron used in the 
supports was Belgian, although English iron was partly applied 


in the construction. 

Last week I mentioned that Messrs. Wm. Jessop and Sons, 
Limited, were sending to the Paris Exhibition the largest circular 
steel plate in the world. I am now at liberty to give the dimen- 
sions. It is l0ft. Sin. in diameter, }in. thick, and is highly 
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polished on one side. Messrs. Jessop are also to exhibit a cold- 
rolled band 4}in. broad, which is 200 yards long by 30 gauge, 
and a hot-rolled band, 64in. broad, 120ft. long by 16 gauge. Messrs. 
Joseph Rodgers and Sons, Limited, who did not intend 
to show, have been induced to do so at the request of the Prince 
of Wales, who, observing that they had not applied for s “ 
sent Mr. Cunliffe Owen to make known his wish that Rodgers 
should send specimens of their productions. The selection will 
include the casket of cutlery which the firm presented to the 
Princess of Wales on her visit to Sheffield. Her Royal Highness, 
being asked to lend it for that purpose, at once consented. I saw 
her Royal Highness’ letter ; it was couched in most gracious and 
pleasing terms. 

The puddlers’ union of Sheffield has been a good deal 
“damaged” by the distress and recent strikes, and the men are 
therefore re-forming it on a new and more solid basis. 

Mr. J.C. Whiteley, the secretary of the Sheffield second branch 
of the Amalgamated Society of Engineers, has been presented 
with a testimonial by the men. Mr. Whiteley, in replying, stated 
the society had an accumulated fund of £275,000, numbered 400 
branches, containing 45,000 members, which extended over the 
United Kingdom, France, Turkey, America, and Australia. In 
spite of bad trade, the funds continued to increase, and the number 
of unemployed to decrease. He believed there were unmistakeable 
signs of a revival in trade. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

I was present at the quarterly meeting of the North of England 
iron and allied trades in the fine commodious Exchange, Middles- 
brough, on Tuesday. It occurred to me that very few persons 
seemed to avail themselves of the facilities given for advertising 
their specialities. A few enterprising and energetic agents did, 
however, avail themselves of the chance of bringing their various 
patents before the trade. There were plenty of persons anxious 
to look at anything new and too few objects to attract attention. 
A neat model of Mr. Harrison’s railway coupling was shown by 
Messrs. Spencer and Sons, of the Newburn Steel Works, Newcastle; 
Mr. Matravers, of Stockton, exhibited a model of Gillet’s patent 
steam donkey-pump, and diagrams of Smith’s sentinel safety 
valve. Mr. R. O. Heslop, of Stockbridge, Newcastle, showed 
some of David Cockburn and Son’s tubular barrows, and diagrams 
of Craig and Donald’s plate shearing and scrap, puddle bar and 
tire cutting machines, and Hind’s improved mortar mills. Messrs. 
Jones Brothers, of the Ayrton Rolling Mills, Middlesbrough, ex- 
hibited specimens of cut nails and washers, and the Eltringham 
Colliery Company showed specimens of bricks made at their 
works at Prudhoe-on-Tyne. As to the amount of business trans- 
acted, it is not easy to speak. Everybody eagerly read tele- 
grams immediately on their arrival, and was content to talk 
about politics and commerce. It was hoped and believed 
that after all the negotiations and correspondence on the Eastern 
question, there would yet be a permanent peace arranged, and 
that trade would soon revive. But while this uncertainty and'doubt 
as to the early future exists business is paralysed. Nominally the 
prices were the same as last week, being based on No. 3 Cleveland 
pig selling at 40s. per ton. 

The returns of the Cleveland Ironmasters’ Association show 
that out of 164 blast furnaces in the North of England there ar 
only ninety-six in operation. The make and disposal of iron is 
shown as follows :— 


Make of Cleveland Pig Iron. 


Port of Total of 
Middlesbro’. District. Furnaces. 
Tons. Tons. 
Month ending 28th Feb., 1878 .. 115,292 .. 145,273 .. - 
Month ending 3ist March, 1878.. 117,552 


- 148,411 .. 79 


Increase upon Feb., 1878 .. .. 3,138 
Make of other Kinds of Iron (including Hematite and Spiegel cisen.) 





Month ending 28th Feb., 1878 .. .. 20,981 .. — 
Month ending 3lst March, 1878... .. 29,120 .. 17 
Increase upon Feb., 1878 8,139 
Total make, Feb., 1878 .. .. .. oo co» 106,254 a 
Total make, March, 1878 ., 177,531 96 


Increase upon Feb, 1878 11,277 
Shipments Foreign of Pig Iron from Port of Middlesbrough. 
Month ending 28th Feb., 1878 .. .. .. 21,458 
Month ending 3ist March, 1878 .. .. .. .. 26,861 
Corresponding month last year.. .. .. .. 25,314 


Increase upon March, 1877 .. . 1,547 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 28th Feb., 1878 .. .. . 30,235 
Month ending 3lst March, 1878... .. 
Corresponding month last year .. 





Increase upon March, 1877 .. .. .. 
Makers’ Stocks of Cleveland Iron. 

28th Peb, 1878... .. 1. .. «- 192,477 
3lst March, 1878 .. .. .. .. 195,455 .. 





Decrease npon Feb., 1878 .. .. .. 9,226 
Stock in Warrant Stores. 

Public Stores, 28th Feb., 1878 .. .. .. .. 
Public Stores, 31st March, 1878 .. .. .. .. 

Makers’ Stores, 28th Feb., 1878 .. .. .. .. 39,795 

Makers’ Stores, 3lst March, 1878 os 40,328 
In the finished iron trade there is nothing new. I attended 
the arbitration proceedings on Monday at Darlington, and was 
much interested in all that took place before Mr. David Dale, the 
sole arbitrator who is to decide what is to be done with the claim 
of the masters to reduce the wages of the ironworkers of the 
North of England 10 per cent. It is pleasing to witness the good 
feeling which exists between the masters and men, and to notice 
the unbounded confidence they both place in Mr. Dale, who so 
thoroughly understands all matters connected with the staple 
industry of Cleveland. The impression left upon my mind after 
hearing all that both sides had to say on the question of wages, 
was that a great change has certainly taken place in the North 
of England manufactured iron trade. The rail trade is almost a 
dead industry. Steel is gradually and steadily taking the place 


of iron. Owing to the keen competition, prices are extremely 
low. Iam of opinion that the arbitrator will award a reduction, 


and will have something to say about the high priced labour of 
rollers and shearers as compared with puddlers. 

Engineers and shipbuilders have a good deal of work on hand. 
At South Stockton, Messrs. Head, Wrightson, and Co., have 
secured a contract for some bridge work in Spain. Messrs. Blair 
and Co., at Stockton, are extremely busy in marine engine build- 
ing. At Middlesbrough, Messrs. Hopkins, Gilkes, Pe Co., have 
a quantity of bridge work in their extensive establishment. 
Between the Tees and the Tyne, indeed, there is a good deal of 
general engineering being done. All the shipbuilding yards on 
the northern rivers are fairly off for orders. Founders are busy. 

All kinds of fuel are in poor demand. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE prices in the warrant market are a fraction better than 
those with which the business of the last week was closed, but the 
amount of business has been limited, and there are other features 
which impart to the trade less satisfactory aspect. The foreign 
demand for pig iron, so far from improving, is really getting 
worse, there being last week a decline of no less than 4000 tons 
in the shipments. The market could hardly be expected to show 
any buoyancy in present circumstances. Matters abroad are as 
unsettled as ever, trade generally is everywhere dull, and just 





now there is unfortunately a recurrence of those ill-considered 
strikes, which confessedly tend so much to injure trade. ‘This 
week the special brands of pigs are again lower in price. In the 
course of the week a small quantity of pigs was withdrawn from 
Messrs. Connal and Co,’s stores, and the amount there now stands 
at 170,457 tons. Imports from the North of England are fully 500 
tons larger than in the preceding week. ‘There is no change 
in the number of furnaces in blast—eighty-seven. The number 
blowing at the same time last year was 104. 

Business opened in the warrant market on Friday morning at 


51s. 2d., and improved to 5ls. 3d. cash, and from 51s. 3)d. to | 


51s. 4d. one month; but in the afternoon the prices receded to 
5ls. 1}d. cash, and 51s. 3d. one month, On Monday the market 
opened dull, with a further slackening in quotations, a slight 
improvement, however, taking place towards the close. 


The tone | 


of the market was somewhat firmer on Tuesday, when a moderate | 


business was done at 50s. Idd. cash, the figures at the close being 
buyers 51s. 1d., sellers 51s. 2d. On Wednesday the market was 
quiet all day at 51s. 14d. to 50s. O4d. cash. ‘'To-day—Thursday 
the market has been very idle—buyers, 51s. 1d.; sellers, 51s. 14d. 
eash. 

As indicated above, makers’ iron is again lower in price. 
G.m.b. declined 6d. per ton, which is also the extent to which 
most of the special brands have been reduced. Present 
quotations are as follow :—G.m.b., f.o.b. 
ton, No. 1, 5ls. 6d.; No. 3, 50s.; Gartsherrie, No. 1, 58s. 6d.; 
No. 3, 58s. 6d.; Coltness, No. 1, 63s. 6d.; No. 3, 55s. 6d.; Sum- 
merlee, No. (1, 58s.; No. 3, 51s. 6d.; Langloan, No. 1, 60s. 6d.; 
No. 3, 53s. 6d.; Carnbroe, No. 1; 53s. 6d.; No. 3, 51s. 6d; Monk- 
land, No. 1, 52s.; No. 3, 50s. 6d.; Clyde, No. 1, 53s.; No. 3, 
5ls. 6d.; Govan, at Broomielaw, No. 1, 52s.; No. 3, 51s. 6d.; 
Calder, at Port Dundas, No. 1, 57s. 6d.; No. 3, 51s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 57s.; No. 3, 52s. 6d.; Eglinton, 
No. 1, 52s. 6d.; No. 3, 50s. 6d.; Dalmellington, No. 1, 52s. 6d.; 
No. 3, 51s.; Carron, at Grangemouth, No. 1, 65s.; 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
59s. 6d.; No. 3, 55s. 6d.; Kinneil, at Bo'ness, No. 1, : 
No. 3, 51s. 

Last week’s shipments of pig iron from Scotch ports amounted 
to 7448 tons, as compared with 9071 in the corresponding week of 
1877 ; while the imports of Middlesbrough pigs into Grangemouth 
were 6806, as against 6095 in the corresponding week of last year. 

The malleable department continues dull, and the foreign 
demand for manufactured iron appears to be falling off. The 
latest consignments are comparatively small, embracing £3500 
worth of castings, principally for Bombay, £2700 machinery, 
£1200 tubes, £2200 galvanised iron, and £2500 worth of miscel- 
laneous articles. 

In the western district the coal trade has somewhat improved, 
the Quebec traders taking away good cargoes from the Clyde 
porte, and there has likewise been a rather better inquiry for 

ousehold coal for home consumption. But in the eastern mining 
counties the demand continues slack, both for home requirements 
and for shipment, most of the pits being on short time, and the 
prices very weak. 

The strike of miners in the Airdrie district against the latest 
reduction of wages has continued longer than was anticipated. At 
the meetings which have taken place in the course of the week, some 
of the more moderate among the men have endeavoured, without 
result, to induce them to resume work. Great distress prevails 
among the miners and their families, and disturbances of so 
serious and threatening a nature have taken place, that special 
constables have had to be called out for the purpose of maintain- 
ing order. In the Maryhill district the miners have not struck 
against the low wages, but there is a quarrel among themselves 
which has occasioned some inconvenience to their employers. 
The members of the local union, who only make a small propor- 
tion of the men ‘of the district, are bent upon breaking up the 
organisation and dividing its funds, which amount to several 
thousands of pounds, among themselves. This proposal has 
caused much excitement in the locality, and large meetings have 
been held with the view of preventing this spoliation of the 
funds. The matter is likely to find its way into the law courts. 

The lock-out of the Bo'ness miners for refusing to work 
more than eight hours a day continues, and pecuniary assistance 
is to be afforded the men by the Fife and eeeeenaae Miners’ 
Union. 

The new instructions of the Home Secretary as to the inspec- 
tion of mines have been issued, and at the same time there is 
published a correspondence between Mr. Cross and Mr. Moore, 
inspector of mines for the eastern district of Scotland, in which 
the right hon. gentleman severely reprimands the inspector for 
asserting that he did not consider it his duty to go into a mine to 
ferret out complaints, and that ‘“‘he had no reason to think the 
rules were saed unless a complaint were made to him.” The 
Home Secretary characterises these words “‘ as unfortunate,” and 
says that ‘nothing could be more mischievous than the impres- 
sion that the mines inspectors do not visit unless there is a com- 

















aint.” 

Messrs. William Baird and Co. are erecting a powerful engine 
at the Kilsyth Colliery to pump out the water with which the 
mine was flooded, for the purpose of extinguishing the fire that 
seized on the coal after the recent fatal explosion. When the 
water is pumped out, search will be made for the bodies of the 
sixteen miners who were entombed by the accident. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE total quantity of coal exported last week from the Welsh 
ports was 92,123 tons, of which 28,062 tons went to France, and 
35,276 tons to the Mediterranean ports. This shows that the coal 
trade with other countries, including France, was slack, and the 

rincipal reason is that freights for the Mediterranean have been 
ooking up, and shipowners naturally get the best figures. In 
some cases freights have advanced 50 per cent. On the whole, the 
coal trade has not shown any degree of liveliness, if I may except 
a little spurt, as the Eastern news varies in character. Some of 
the collieries have only been working two days this week. A few 
have been busy, and the usual large trains have been received at 
Cardiff ; but it is not often that a train is made up at one colliery, 
if we may except David Davies’ and the Ocean collieries. I noticed 
this week a mixed train on the Taff composed of 70 wagons, 
Cyfarthfa, Aberdare, Plymouth, and Goads. 

The shippers and others of Newport are taking up the Rhondda 
Caerphilly and Newport Railway Bill with interest, and I hear 
that £30,000 have already been subscribed. It is generally 
admitted that the Alexandra Dock at Newport is a fine one, and 
if linked to a railway connection with the great coal feeder—the 
Rhondda Valley—would affect Cardiff considerably. 

Penarth Docks are in a better state, as shown by the fact that 
on Monday there was shipped thence the largest quantity yet 
despatched from that quarter. 

A project is on foot for extensive and elaborate changes at 
Penarth, including a lengthy pier, and such additions as will 
make it a summer resort for Cardiff and the hills. The Tramway 
Company, Cardiff, are also moving for powers of considerable 
extension, affecting Bath-road, Cowbridge-road, and other places. 

There is a rumoured change of management at Landore Steel 
Works, Mr. Riley having left. A new manager has also been 
appointed to the Llynvi, Ogmore, and Tondu district. With 
regard to the Landore Works, rumours circulating in the district 
are very contradictory, and have led to much annoyance, and 
upset of trade. This, however, may be accepted, that there is 
no idea entertained of closing the works, but a full intention to 
carry on matters as he mans a as orders will warrant. The men 
have accepted a reduction, and trade is slightly looking up in that 
direction. 

Last week, Rhymney sent 545 tons of rails to Gefle, and 668 
to Sandswell ; Dowlais, 900 tons to Gothenburg. 





at Glasgow, per 








A shipment of rails to Bombay, vid Newport, and a small 
quantity of sheets to Amsterdam, completed the iron and steel 
exports, which continue to indicate a variable and rather depressed 
trade. ‘This week Dowlais sent off 300 tons of bar iron to New 
York. Thorough depression continues to characterise the tin- 
plate trade, though the make is large, and to one not conversant 
with the condition of things, the aspect of affairs would be 
regarded as favourable. Such, however, is not the case. The 
last quotation is 16s, 6d., ordinary coke brands delivered at 
Liverpool. Makers have been slightly relieved by a falling of 
quotations for hematite pig; last quotation from Barrow was 
62s. For some time past the quotation has kept at 65s., and but 
for this reduction | do not see how tin-plate makers could have 
reduced their prices below 17s. 

The Treforest Lron and Steel Works continue to turn out a sub- 
stantiel pig, which is in fair request. 

The foundation of the winding engine house at Harris’ Naviga- 
tion Colliery was laid on Tuesday, by one of the directors. This 
great undertaking—the colliery—has now been five years in pro- 
gress, and by June, 1879, it is expected to be completed. Pro- 
bably it will be seven years from the cutting of the sod until the 
colliery is in action. This will give a i average work of 
100ft. per annum. ‘The depth now reached is close upon 500ft., 
and the speed is shown by the fact that eighteen buckets per hour 
are sent to bank. In visiting this and other collieries one is 
struck by the depreciation in the rate of iron, Formerly old 
castings, broken beams, old rails, &c., could be easily sold for 60s. 
a ton ; now no purchasers can be found. 

The second Government prosecution of Mr. Thomas, proprietor 
and manager of the celebrated Tynewydd coal pit, came to an 
end on Tuesday at Cardiff, by the acquittal of the defendant. 

The Landore colliers have been causing an emeute in their 
district, assaulting managers, and in other respects conducting 
themselves badly on account of an offered reduction, and new 
hands having been placed in their new posts. The law took 
cognisance of the affair this week, strong patrols of police have 
been stationed there, and several men have been punished with 
heavy fines. 

The Victoria Iron and Coal Company, Swansea, has been 
wound up. Prospects at Swansea are regarded as favourable. 
This week 330 new gas shares of £25 each were sold at an average 
of £36 9s. per share. 

Major Tulloch visited Briton Ferry this week to receive 
evidence with respect to the proposed borrowing of £4035 for ga 
work. 

Touching gas works, Mr. Jordan, of the Foundry, near Newport, 
made a clever hit by his invention of a pipe which can be joined 
easily without solder, and is said to be proof against leakage. 

A meeting of debenture-holders in the Great Western Colliery 
Company, Pontypridd, has been sanctioned by Vice-Chancellor 
Sir Charles Hall for reconstruction purposes. Under proper 
management there is nothing to prevent the colliery from paying. 
‘The coal is excellent, the coke made therefrom of the best quality, 
and it is several miles nearer port than any other of the steam 
collieries. 

Messrs. Kenway, of Bedlwyn Colliery, near Aberdare, and of 
Cefn Colliery, near Swansea, are in liquidation. 

Patent fuel is quoted from 10s. to 11s. per ton, but the demand 
is by no means lively. 

In the Forest of Dean the Lightmoor men have accepted the 
reduction of 5 percent. The coal trade in the Forest is tolerabl 
good, and the coal turned out is exceptionally excellent. Welsh 
coals have shown a downward tendency of late, but not sufficiently 
so to affect quotations. 

Judge Mellor, at the Cardiff Assizes, on Tuesday, characterised 
the Mines Regulation Act as ‘‘a magnificent one.” 

The civil case, Davies v. Hosgood Gadlys Works, has, I am 
happy to state, been adjusted by compromise. 

Mr. Crawshay was reported better on Monday, but on 
Wednesday unfavourable symptoms again set in. 

I referred a week or two ago in THE Encryeer to Mr. Craig, 
in connection with the Powell Duffryn Company. It is as active 
and consulting director that this gentleman offciates in connec- 
tion with this important company. Mr. Llewelyn is the resi- 
dential manager at Aberaman over the collieries, and in this 
position has long done excellent service. Unfortunately the iron 
trade at present does not justify a start of the Aberaman iron- 
works, but the local opinion is, that with an infusion of fresh 
spirit into the company, it might be seen desirable to restart a 
portion, as the needs of the numerous collieries alone in the 
matter of iron would keep several puddling furnaces and a mill 
at work. 








A NEW electric battery has been exhibited before the French 
Academy. The plates are of zinc and plumbago; the liquid, a 
solution in water of the substance known to druggists as unvitrified 
salt. It is claimed that the battery is more powerful than Bunsen’s 
of the same dimensions, and that the constancy of the current is 
remarkable. 


Sovrn Kenstnaton Musrvum.— Visitors during the week 
ending April 6th, 1878 :—On |Monday;» Tuesday, and Saturday, 
free, hae 10 am. to 10 p.m., Museum, 10,519; mercantile 
marine, building materials, and other collections, 1786. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 6 p.m., Museum, 2058; mercantile marine, building materials, 
and other collections, 108. Total, 14,471. Average of corre- 
sponding week in former years, 13,882. Total from the opening 
of the Mestion, 17,083,774. 
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THE THIRLMERE SCHEME. 
No. ITI. 

Towarp the close of our last article on the Thirlmere 
scheme, we noticed some of the arguments urged a inst 
it, It is quite unnecessary to go into these in detail. 
Mr. James Easton and Mr. 
heaviest metal brought to operate against the Corpora- 
tion scheme, and we shall confine ourselves to the 
consideration of their arguments. Nothing possessing | 
engineering interest and more forcible was urged by 
any other witness ; and when we have added an indica- 
tion of what these gentlemen said to what we have 
already written, we shall have placed our readers in pos- 
session of et if not quite, all that could be adduced 
for or against the scheme. 

Mr. Marten’s first argument was that, when the Thirl- 
mere scheme had been carried out, the Manchester 
Corporation would have absolute control of a water 
supply equal to 75,000,000 gallons of water a day, which 
wad suffice for four times the present population of 
Manchester, and was therefore immensely too much. 
The consumption during the last five years has averaged 
16,156,833 gallons per day, and he went on to show that 
the rate of increase in the demand is not sufficiently 
rapid to render it necessary to make large provision for 
thefuture. ‘To show this, the witness put in a table from 
which it appears that, for the quinquennial period 1858- 


| eminence, 
Marten represent | 





1862, the average consumption was 10,669 gallons per day ; | 
in the next five years, 1863-1867, it was 11,463,000 gallons ; | 


in the next, 1868-1872, it was 13,777,000 gallons ; and in 
the period 1873-1877 it was 16,156,000 gallons. 
the present moment Manchester can have from its present 
resources, in the driest year, at least 24,( 100,000 gallons, so 
that there can be no want of water for a long time. In 
a word, the Longdendale works would suffice, allowing 
for a large increase of the population, for the next fifteen 
years. The entire drift of Mr. Marten’s argument was to 
the effect that the Longdendale district could be made to 
supply all the water that would be required for very many 
years to come. He gave certain figures, which showed 
that “we have a net average result for the twenty-three 
years of 33,140,000 gallons per day coming off Longden- 
dale on my basis, and 35,240,000 gallons on Mr. Bateman’s 
basis ; so that, in addition to the 24,000,000 gallons a day 
which Mr. Bateman has mentioned, there is, in fact, on 
an average, flowing off Longdendale, an additional quan- 
tity of 8,500,000 gallons, making up 33,000,000 gallons a 
day. At the present moment there are 16,140,000 zallons 
per day flowing down the river Etherow, over and above 
all compensation.” The witnesses contended that this 
water should be utilised before the Corporation sought a 
supply elsewhere. It is obvious that this water cannot 
be used unless it is stored up, and it will be remembered 
that Mr. Bateman contended that no more reservoirs 
could be made in Longdendale. The following table 
shows the storage capacity which would be required. 
Column 1 shows the works brought into operation from 
time to time ; column 2 gives the gross storage capacity 
which the works named in column 1 brought into opera- 
tion; column 3 gives the net storage capacity ; po seat 


4 gives the net storage divided by 180 days’ yield of | 


storage during that time; column 5 gives the yield of 


not any very great cost. The weak point about Mr. 
Easton’s evidence was that he expressed nothing but 
an opinion. The opinions of an engineer of his posi- 
tion are entitled to great consideration; but when 
they are opposed by the opinions of engineers of equal 
lacked up by figures obtained with care and 

trouble, they must give way. For example, the mere 
statement that storage room could be obtained in the 
side valleys at Longdendale really means very little ; but 
when Mr. Easton was very properly asked what the acre- 
age available for storage purposes was, he replied, “ It is 
difficult without making a detailed examination and 
taking accurate levels to say what these reservoirs could 
hold ; but my view is that they would hold at least 
400,000,000 gallons of water.” Mr. Easton may be per- 
fectly right, but he evidently did not succeed in con- 
vincing the committee that he possessed sufficient know- 
ledge of the ground to speak accurately concerning it. 
He pointed out besides that there are other places—as 
for example, Prestwich—at which water could be stored 
which was now wasted from the Longdendale gathering 
round. But he by no means confined his attention to 
ongdendale, manifesting a surprising amount of informa- 
tion concerning the district generally. He went on to 
suggest source after source from which Manchester 
might obtain water. Thus Manchester might be 
relieved of the supply of Stockport, if the latter 
town would supply itself from the Peak Forest 
Canal, while as regards Manchester itself he sug- 
gested that the head waters of the river Derwent 


| should be utilised. He explained that “this watershed is 


But at | 


storage named in column 4, with 5,000,000 gallons a day | 


added for water coming into Longdendale during the 
drought ; column 6 gives the net continuous daily supply 
to be afforded on that basis for the storage ; and column 


bounded immediately on the north and the north-west by 
the Longdendale valley, by the Manchester gathering 
ground, and on the north and north-east by the Sheffield 
and Batley and Dewsbury gathering ground. There are 
at least 20,000 acres of gathering ground above the 80o0ft. 
contour—that is to say, above the Woodhead reservoirs 


| —and 240ft., or something thereabouts, above Thirlmere. 


The geological character is precisely, in one respect, the 
same as that of the Longdendale valley—that is to say, it 
is a millstone grit. That is one clean gathering ground. 
It is not very peaty, and evidently the spring water upon 
it is very copious. In one respect it differs from prin 
dale ; it is not likely that there would be such a difficulty 
in making reservoirs because of slips. There are numerous 
places—I could not say how many, without again going 
carefully into the details—where the reservoirs could be 
made; and this is obvious, I think, from the fact that 
there are four streams, each of them larger than the 
Longdendale Valley stream. One of them is the main 
stream of the Derwent; the second one is the West-End 
Brook ; the third is, the Alport Brook ; and the fourth 
is the Astrop Brook. All these join together, and form 
the river Derwent.” Again, the Wyresdale and Bleasdale 
districts might be utilised, while as much as 20,000,000 
zallons a day might be had from the red sandstone in 

elmere Forest. In fact, Mr. Easton went over a great 
deal of ground. But he would probably have done better 
for his clients had he confined his attention to a single 
alternative scheme to compete with the Thirlmere project, 
instead of making a number of suggestions about which, 
when he was cross-examined, he was unable to supply 
any detailed information. 

it would be practically waste of space, we believe, to 
say much more concerning the evidence given. Witness 
after witness was called, simply to repeat what had been 
said by half-a-dozen others who had been examined before 


7 gives the dates at which the various works should be | him. Counsel after counsel addressed the Committee in 


brought into operation. 


| speeches more or less able. 


But it is impossible to read 


MANCHESTER CORPORATION WATERWORKS. 
Tape Showing Present and Future Storage Capacities Requisite to Afford Continuous Daily Supplies from the Longdendale 


District of the Quantities Named in Column 6. 
Drought of 180 Days. 


1 » } 


The Storaye Capacity being Calculated on the Basis of Carrying over through a 


; | 
4 5 | 6 | 





rae re | 
\Yield of storage Net continuous | 











| ‘ laily supply 
min . - Net storage named in —— pr aa 
conactay lib | caucity with capacity divided) Column 4 with |'0 Westone PY | ise when w k 
Works brought into operation works named woes named | dts ie per ies of van soned named ryt tongs 
P g "i 4 page a ae F a on £3 
fe caen | iceman) | Spatiot | sotzecming | se Ceeamal, | Soult be troughs 
sporation rati storage during ee 13,610,000 gallon Pere aa 
operation. operation. | “that time. | Longdendale |*” a day . — 
: | Fi 
| | during dro ught. compensation. 
Gallons. Gallons. Gallons. Gallons. Gallons. Gallons, 
Present storage, consisting of all reser- | | 
voirs now executed.. ie oe | 4,544,000,000 4,250,000,000 23,600,000 | 28,600,000 | 15,000,000 Deficiency of storage 
| | of 200,000 gals. a day 
| | should be ronsand as 
| | soon as possible. 
With three of the authorised reservoirs | , 
at Denton nuw being made.. .. .. | 5,600,000,000 5,300,000,000 | 20,440,000 34,440,000 | 20,830,000 Should be brought into 
| | a as soon as 
vossible. 
With the two remaining reservoirs autho- | , 
rised at Denton, not yet contracted for | 6,404,000,000 | 6,000,000,000 | — 33,300,000 38,300,000 | — 24,690,000 1884 
With additional storage reservoirs capable | 
of holding 330,000,000 gallons, say 
50 acres by 25ft.deep .. .. .. .. - 6,330,000,000 35,160,000 40,160,000 26,550,000 1890 to 1891 
With second instalment of storage reser- | 
voirs capable of holding 330,000,000 | 
gallons, say 50 acres in extent by 25ft. | 
SE Psa c teh een ce ag = 6,660,000,000 37,000,000 42,000,000 28,590,000 1803 to 1894 
With third instalment of storage reser- | | 
voirs capable of holding 340,000,000 | 
gallons, and making up a total of | 
1,000,000,000 in addition, or 50 acres | 
further in extent by 25ft. deep .... _ | 700,000,000 38,880,000 | — 43,880,000 30,270,000 18965 
| | And will last till end 
of century. 











Mr. Marten did not show how the storage room was to the evidence, or to hear the speakers, without recognising 


e provided in the Longdendale district, notwithstanding one or two broad facts. 


that his entire theory turned on the possibility of finding | 
the required space. On being asked by Mr. Salt if he | 


f Manchester may not want water 
particularly at this moment ; but none can be had from 
Thirlmere for about eight years—possibly ten years may 


agreed with Mr. Bateman that the storage room in the | elapse—and should Manchester progress as it is now pro- 
Longdendale district is exhausted, he replied, “I am not | gressing, the Longdendale reservoirs will be severely 


qe sure u 
should not like to say it is not.” 


n that point, but still, at the same time, I | taxed at the end of the time we have named. Again, it | 
The opponents of the | is certain that the water to be had from Thirlmere is 


scheme, however, called Mr. Edward Easton to give evi- exceptionally excellent. No evidence could be brought 
ence on this point. He stated that he had examined the | to show that any alternative scheme whatever could supply 
rr and that he found certain lateral valleys running | water equally good. Another fact of interest is that no 
own to the main valley at a in whichreser- | attempt worth the name was made to prove that to take 


voirs might be constructed wit 


out any danger and at | water from Thirlmere was difficult or impossible in an 


engineering sense; on the contrary, it appeared to be 
tacitly admitted that the works could be easily executed, 
and that their cost would be due only to the great length 
of the conduit and not to constructive troubles. It was 
so freely admitted that Thirlmere was suitable for the 
-intended purpose, that it was evident that many of the 
witnesses felt but half-inclined to struggle against the 
Manchester Corporation. 

We cannot conclude without pointing out that to the 
Corporation of Manchester is due the credit of being 
the first to deal adequately with a very important ques- 
tion. While Liverpool and London stand shivering on the 
brink, they have plunged boldly in, and determined that 
they will once for all provide Manchester with an abun- 
dant supply of pure water. Liverpool goes on, now 
trying this scheme, now trying that. As for the metro- 
polis, having found that the Thames promises to be 
dried up if any more water is taken from it, it is now 
proposed that we should sink wells here and there round 
the country to get what is wanted ; while schemes not 
less sound than magnificent, which would, if carried out, 
place London on the same footing as Manchester, have 
been rejected. The example set by the Manchester Cor- 
poration will assuredly be followed, and our descendants 
will one day wonder, as we do now, how and why so much 
has been urged against a scheme which is admirable as 
regards its ultimate end, and magnificent in its concep- 
tion. Totapa mountain lake and lead its pure superfluous 
waters for a hundred miles across country for the supply 
of a great city, is a work of which we think the engineer 
who originated the scheme, and the city which carries it 
out, may alike feel proud. 








THE PARIS EXHIBITION. 
No. XV. 

THE anxious moment of the Exhibition has arrived 
The last four weeks before the opening are fairly entered 
upon, and every official who has a proper sense of responsi- 
bility is now — his mettle. ‘The weather during the 
greater part of last week was as unfavourable as it could 
well be, cold biting wind, rain, and sleet alternating con- 
stantly with each other ; and the state of the ground was 
such that a pair of stout hobnail boots was absolutely 
necessary to allow one to venture on the low ground 
bordering the river; it was a sea of mud, and some 
other parts were not much better. But engineers and 
builders are not frightened by a little mud, or even by a 
good deal of it, and, with the aid of railways within and 
without the machinery courts, the work is going on 
bravely. On the British side, an Appleby traversing 
steam crane is constantly in action on the outer line of 
the court, which will presently form the main passage for 
the public, and does capital service, while in the adjoin- 
ing industrial courts the packages are readily moved 
about on one of the small, temporary railways of which 
we spoke in a former article; the rails are only about 
15in. apart, and at each crossing one of the straight sec- 
tions is shifted right or left an inch or two to throw the 
trucks into another course; the trucks are flat, with 
strong tops, but with a tail about Gin. deep at either end, 
which can be turned up or dropped at pleasure; the 
wheels are solid, and, of course, flanged, and about 9in. 
in diameter. We have often watched the men when 
using this handy rail, and recognised its great value in 
time-saving. There is one line laid down along each 
of the three industrial courts, with a cross line at each of 
the working doors. With such aids and the energy of 
our countrymen, we have no doubt that all will be ready 
in time; but the superintendents of the machinery 
department have their work to do. Big castings and 
other pieces are being got into place, amongst which is a 
horizontal double-cylinder engine by Messrs. Galloway, 
of which the large fly-wheel and cylinders were in place 
early last week, and the whole approaching completion. 
At some distance from the above is a large space, which 
is being completely covered with lead, in which Messrs. 
Platt Brothers and Co. will show spinning machinery. 
Beyond the British department, there will be but little 
machinery in motion on the foreign side. 

he French machinery court makes at present more 
show than the English ; there is a horizontal engine of. 
considerable power already in perfect working order, and 
alarye number of other machines being set up, including 
a fine self-acting lathe, with a bed about 20ft. to 25ft. in 
length. The annexe adjoining has all its platforms ready 
for the reception of machinery not in motion. Another 
annexe well deserves mention ; it is a very large and 
handsome shed in the grounds, near the corner of the 
Champ de Mars, where it touches the Quai d’Orsay, with 
a fine, bold, double-pitched roof, supported on what may 
| be called cantiliver brackets carried down to the ground, 
and the effect is extremely good, especially as the shed is 
|admirably lighted. This is devoted to agricultural 
| machinery, and cast iron standards are set up along the 
entire length of the shed to support driving shafts. 
| Adjoining this, as already stated, is the Quai d’Orsay, 
| and the extent of the arrangements fur the general agri- 
| cultural exhibition to be seen here is startling. The 
| whole quay to the Pont d’Alma and the Avenue Rapp, 
| which is at least half as long as the Champ de Mars 
| itself, is covered with a double row of large handsome 
| sheds, curved to the bend of the river, and completely 
unbroken, excepting a large restaurant and beer-house 
near the middle, with spacious rooms, verandahs, and 
' galleries, and a capital view of the river and the Tro- 
| cadéro. By the side of these noble annexes, and beyond 
| to the Palace of the Institute, workmen are now laying 
, down the continuation of the tramway which in a short 
| time will connect the Champ de Mars with the Place de 
la Bastille and all the east end of the city. Further on, 








the sheds for the exhibition of live cattle, sheep, pigs, 
horses, asses, mules, and dogs, at different times, cover 
two-thirds of the great space known as the Esplanade of 
the Invalids. These sheds have tiled roofs, with open 
sides, to be covered on the outer side with some kind of 
impenetrable stuff to keep out rain and too much sun, 
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They are built in two lines, each having three sheds 
abreast, and besides being lofty, have the glass frames’ 


which run the whole length of each shed to the extent of | 
about 6ft. on each side of the ridge, raised on iron rods | 


about ift.in height, in order to afford complete venti- 
lation. 

The progress made bythe French committees inthe indus- 
trial courts during the last two or three weeks has been | 
great, and although the Commission is very complimentary | 
about the state of the works on the British side, it must be | 
admitted that at present the French side makes the best | 
show. According to custom, each group is managed as a 
whole by its own committee, and the long streets, now 
completely finished, show how much energy has been 
called into play. In the textile court the fittings are | 
complete, and the names of Lyons, St. Etienne, and 
other great manufacturing centres inscribed in bright | 
colours and gold on the facias. In the British industrial | 
courts the system of separate cases, or ranges of cases, has 
been followed, as on former occasions, and the effect is 
more open and more varied ; and as each case or group | 
of cases is entrusted to one or more persons, who act | 
independently, the work is done with great rapidity, and 
an acre or so is covered in a single day. Amongst the 
most prominent of the cases at present erected are those 
of Hudderstield, Leeds, and other textile centres, and the 
potteries are conspicuous. Messrs. Adams and Bromley, 
of Hanley, having their case ready, placed a capital 
collection of majolica and other ware in it, and the 
French workmen marked the fact of the first appearance 
of an industrial collection by the present of a flowering 
plant. One of the largest groups of cases at present 10 be 
seen in the British side is that of Canada, which occupies 
a considerable space with a number of extremely elegant 
cases, composed of fine woods of various tints, and nicely | 
worked. 

The architectural facades giving on the garden are 
approaching completion, especially at the British end ; 
they consist, first, of a small one-storey house, built by 
Mr. W. H. Lascelles, Bunhill-row, London, composed of | 
slabs of some kind of cement or concrete, faced with-| 
thin red terra-cotta, and to be decorated with panels and 
pilasters of terra-cotta with well-executed scroll orna- | 
mentation; secondly, the Prince of Wales’ pavilion, 
which is much admired, but of which we have already | 
spoken, and to which we shall have to return ; thirdly, 
of a house decorated with terra-cotta by Messrs. Doulton ; 
fourth, of a timber structure by Messrs. Collinson and 
Lock, both of which latter promise well ; and lastly, two 
wooden structures erected by the American and Nor- 
wegian Commissions. Beyond the above, in the centre 
of the enclosed garden, the grand proportions of the 
pavilion of the municipality of Paris begin to show them- 
selves, but it is not yet sufficiently advanced to speak of 
further, but it promises to be a most remarkable struc- 
ture. 

The other foreign fagades beyond are in various stages 
of progress, but all well advanced, the most forward and | 
the most curious being the old Flemish chateau of the | 
Belgian Commission, the material work of which is com- 
pleted. It is a large and imposing structure, of admirable 
design, and composed of the rarest stones and marbles. 
In another week or two this second series of fagades will 
be completed and demand attention. 

The French Commission have quietly dropped the | 
idea of exhibiting illustrations of their architectural | 
genius in a series of fagades, and have erected a glazed | 
gallery in place of it; and the British Commission has | 
not executed a reproduction of the grand lateral door of 
Westminster Abbey, which is as quite as well omitted, as 
a fitting structure would have been much too large for 
the space, and would have had no proper point of sight. 











THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE proceedings of this Institution commenced on Thursday | 
last and terminated on Friday, five papers having been read 
and discussed. In the discussion upon Mr. Elwin’s paper on 
a floating dock at the Victoria graving docks, which will be 
found upon another page, it was stated by Mr. Halpin that 
only under conditions similar to those which had determined 
the features of design in the case of the dock described, 
would the combination of the lifting and floating dock 
principles be resorted to. 

Reference was made to Mr. Myers’ use of a form of coffer- | 
dam, or box, with one end partly open, which he secured | 
under the stern end of a screw steamer, and after making a | 
joint round the edges of the box where it fitted the ship’s | 
sides, pumping the water out, and thus forming a dry dock 
for the stern only, but with which any operations connected 
with the screw may be carried out. An early application of 
this idea was carried out during the repairs of the Great 
Eastern in 1862, and the scow or cofferdam was described in 
Tue Enciverr of October 10th, 1862, vol. xiv., p. 216, and 
illustrated in vol. xv., p. 21. Other than these, the discussion 
consisted of questions which are really answered in the paper. 

The paper by Mr. Boyd ‘*‘On Experiments Relative to 
Steel Boilers,” which was the first read on Friday, and which 
we are compelled by want of space to hold over till next week, 
afforded more material for discussion, and was more thoroughly 
dealt with, than any of the others. The use of steel for boilers | 
is more than ever occupying the attention of those in whose | 
power it is to hasten or delay its more general adoption, so 
that any experiments actually made upon structures of mild 
steel possess more than common interest. Muchof thediscussion 
turned upon the relative effects upon iron or steel of punching 
and drilling. Dr. Siemens referred to the fact that the piece 
punched from a hole is never so thick as the plate from which 
it is punched; this being the case, one of two things must 
have happened during the punching. Either the piece 
punched out has itself been compressed, or the material which 
represents the difference between the contents of the hole and | 
that of the ‘‘ punching” must have been forced into sur- 
rounding material of the plate. The punching upon being | 
weighed has, however, been found to have the same specific | 
gravity as the plate, and the latter supposition must therefore | 
be assumed as correct, and it must further be allowed that | 
the material round the hole must have been more or less | 





| ably 


distressed by its forced re-arrangement for a certain distance 
or zone round the hole by the pushing into it of the quantity 
of material represented by the above difference. Mr. Riley 
1as, however, it was stated, found that by leaving sufficient 
clearance between the punch and the die, the amount of this 
distress may be so reduced that the tensile strength of a piece 
of plate is as great after punching as after drilling, and in 
fact as strong as before either punching or drilling. The com- 
monly observed reduction of strength per unit of area, he attri- 
buted to incipient cracks induced by contending forces set 
up by the partial compression or molecular disturbance of the 
material round the hole a plate readily tearing once a crack 
is initiated, in the same way as a strip of india-rubber 
tears when a very small cut is made in the edge. Mr. 
Tweddell referred to some experiments made by M. Barbar, 
with a view to determine the size of the zone of distressed 
material round a punched hole, saying that with careful 
punching it was proved to be only about 0°5 millimetre, and 
that M. Barbar, of Creusot, is now making locomotives 
boilers wholly of steel, the holes in which were punched and 
then reamered or drilled out to size, and to relieve the plate of 
any strain due to the punching. M. Barbar has carried out 
various experiments on steel boilers, and he made it known 
through Mr. Tweddell that those of Mr. Boyd remark- 
confirmed his. The same speaker then referred 
to the spiral punch, which we illustrated last week, and 
said that the strength of the same steel plates after punching 
by the ordinary and by the spiral punch 1s respectively 58,579 
and 63,929 lb. per square inch, showing an excess of strength 
after punching by the Kennedy punch of 5350 Ib. per square 
inch, It was then remarked by one speaker, that many years 
ago, having to punch some holes through 4in. plate of from 


| 3in. to 4in. in diameter, that he had tried the forms shown at 


A and B in the annexed sketches. The form shown at A was 
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first tried, but this caused a heavy side pressure to be visited 
upon the punching machine guides, and the form shown at B 
was then made and the holes ‘‘sheared” through with ease, 
and by a machine which could not havedone the work with flat- 
ended punches. Mr. Pagetremarked that in punching plates for 
articles for knitting machinery, the piece punched out being that 
required, it had been found absolutely necessary to use shear- 
ing punches, as the article punched out with a flat punch was 
so much distressed that it would not last but a few hours as 
compared with many months, when cut by shearing punch. 
Another speaker—who had an idea that in punching a hole 
with a flat-ended punch, the metal under the whole area of 
that punch had to be compressed, forgetting that the 
‘*punching” is free to bend, as, in fact, all punchings do 
—referred to the use of the punch shown at C and to the 
smaller pressure necessary to effect the work. It seems 


| sufficiently clear, that with very thin, plates this cup form 


and the sharper edge may be of service, but for thick 
plates it cannot help much. Several speakers referred 
to the necessary amount of clearance to be given to a 
punch in a die, and one speaker, whose name could not be 
caught, described the following method of finding the necessarily 
increasing amount of clearance with increase of the thickness 
of the plates to be punched, and the diameter of the punch. 
Referring to the diagram G above, consisting of an acute angled 
triangle, the dimensions of which give an angle which shows— 
by drawing a line o over the triangle, from a point where the 
width equals the diameter of the punch, and another line o’, 
distant from o the thickness of the plate—the difference of 
the diameters between the punch and die necessary to secure 
the cleanest hole with the least resistance to the punching. 
The same speaker also suggested the possible economy in strips 
for testing, by cutting them only a little wider at the ends 
than at the part to be broken, and gripping the ends by 
serrated wedges held ina strong iron socket, tapered internally 
as at D, Diagram F, where D represents the sides of the socket, 
E the wedges, and F the plate, it being supposed that the grip 
would increase with increase of strain onthe test piece. Itmay be 
well to remind our readers that a valuable paper on the effect 
of punching, on iron and steel plates, will be found in THE 
ENGINEER of the 22nd March last, at page 207, and some 
reference to it is made at page 164 of our last volume. 

In discussing that part of the paper which refers to staying 
flat surfaces, Mr. F. Bramwell said that ina case of boiler explo- 
sion of doubtful origin, he had found an explanation in over 
pressure as evidenced by the bulging of the stayed plates, 
shown in the annexed sketch, from which it was found that 
the bulging between each stay had caused the holes to enlarge 
in such a manner, that though the screw threads were 
rendered useless, they were still perfect, and the plate only 
just held by the rivetted head of the stay, the whole plate 
evidently being on the point of giving way. 
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This, Mr. Bramwell thought, showed the value of nuts and 
washers on stayed surfaces. Inasmuch, however, as itis that 
plate which is exposed to the fire that bulges most readily 
under pressure, nuts and washers cannot be used, for even 
when thin they are soon burned off. When such bulging does 
take place under a lower than a desired pressure, it would 
seem to us to show that the best thing to do would be to 
decrease the distance between the stays, and thus increase 
their number. 

For tube plates Dr. Siemens said he would take advantage 
of the greater stiffness of plates containing about 04 of one 
per cent. of carbon, which would be harder than those 
usually used, but would still elongate about 12 per cent. 
before rupture. He also referred to some experiments recently 
made by Mr. W. Dean, Locomotive Superintendent of the 


which under hydraulic pressure it had been found simply im- 
possible to burst, for the ductile property of the metal is so 
great that elongation took place in such various ways as to 
make the maintenance of the pressure impossible. Mr. Platts 
said his experience of French steel for locomotive boilers had 
been unfortunate ; within two months the fire-boxes of a large 
number of engines had all split, and he should like to know 
whether, supposing our large ironclads were fitted with steel 
boilers, and they were obliged to operate in the Black Sea, or 
in any part of the world where it might be necessary for 
anthracite or any very hot coal to be used, their tire-boxes, if 
made of this ‘‘ mild” steel, could stand for any considerable 
time. Dr. Siemens and Mr. D, Adamson concurred in believing 
that had “mild” steel been used in the cases Mr. Platts had 
mentioned no splitting would have occurred. 

A good deal was said upon elongation and permanent set of 
the materials employed, and especially of those tested by Mr. 
Boyd. The measurement of these quantities requires more 
care than it usually receives at the hands of those unaccus- 
tomed to make experiments, and not familiar with the con- 
ditions which must be taken into account if experiments are 
to be of any use at all. 

Mr. West referred to the confusion of thought made evident 
in the paper by the statement that ‘* Llasticity also commences 
carly . . we find elasticity is perceptible at a strain of 15 tons.” 
Elongation is probably what is meant, but one is very much 
reminded of the necessity of turning for experimental data, to 
the results obtained by trained experimenters, Even suppos- 
ing elongation is meant, it is not very easily ascertained 
whether elastic or permanent elongation is to be understood. 
Mr. Jeremiah Head thought that under tests for permanent 
elongation, mild steel seemed to be no better than iron, but it 
is plain, as observed by Mr. West, that time must be con- 
sidered as an element in these experiments. The difference 
observable in the results obtained by different experimenters 
is probably largely due to the want of system and similarity 
in the conduct of the processes of experiment and observa- 
tion, which are pheshebeks necessary in order that the element 
of time may be eliminated, otherwise what has been termed 
the fatigue of metals comes into play without recognition, 
Though this term has been ridiculed by some authorities, its 
reality has been often proved, by simple experiments like 
those referred to by Mr. Hawksley, which showed that a bar 
of iron may be loaded transversely with a weight for a few 
minutes or hours with safety, while a less weight will, if 
applied for a few days or weeks, cause fracture. 

Mr. Daniel Adamson, who spoke at considerable length, 
referred to the unreliability of disconnected experiments con- 
ducted by separate men unaccustomed to the work, and by 
whom all the conditions affecting a result were not only not taken 
into account, but not known or understood. Experiments thus 
made are only misleading, and therefore useless. He thinks 
pieces for elongation tests should be of considerable length, 
short pieces giving very unreliable extensions, and such as 
bear no particular relation with those that belong to greater 
lengths. Of about 1500 boilers made of mild steel, Mr. 
Adamson said he had had no failures; every plate is tested, 
the results tabulated, and these, as well as the subsequent 
experience, have convinced him that the mild steel plates are 
very much more reliable than those of iron, as used for boiler 
shells. Much of the latter iron he characterised as treacherous 
to the greatest degree, often breaking with a tensile strain 
of 17°5 tons per square inch, and being little other than a rich 
iron concrete containing as much as 3°5 per cent, of cinder. 


Steel plates are much purer, more homogeneous, and 
are of almost equal strength in orthogonal directions, 
the strength transverse to the rolling direction not 


being 2 per cent. less than that in the direction of length of 
the plate. His experience is that permanent elongation 
does not take place at fifteen tons per square inch. With 
reference to punching and drilling, he said that if it was 
necessary to reamer or drill out the zone round a punched hole, 
which by compression is caused to exert a bursting pressure 
all round the hole, he thought the hole might as well be 
drilled in the first instance. When the plates are rivetted up 
with conical holes as they leave the punching machine, and 
the rivet firmly rivetted in, the tendency to burst the plate 
round such a hole, first by the compression referred to, and 
secondly, by the conical wedge which the rivet forms, is such 
that many plates are incipiently burst along the seams before 
steam pressure is ever put on. 

Mr. E, A. Cowper, Mr. Tweddell, and Mr. Head, spoke of 
the desirability of the application of some of the funds of the 
Institution to experimental investigations, the last-named not 
asking for determination of the mechanical properties only, 








Great Western Railway, with a locomotive boiler of mild steel, 





but more particularly the oe tage and chemical properties 
in their connection and relation with these Mr. Adam- 
son, however, thought, and we thimk very rightly, that 
these matters had and could be most safely left to private 
enterprise, though even now we stand in need of a systematic 
and able arrangement of information already possessed, with 
much more that should be ascertained by able experimenters, 
with reference to the materials of construction of the day. 


| Thousands of sets of experiments are available, and though 


many of these are wholly wanting in scientific exactness, and 
are therefore practically useless, many are of such a nature 
that if any careful and competent investigator chose to im- 
pose upon himself the task of ** taking stock of our knowledge ” 
and presenting it in a digested form, it would surprise most 
of us to find that so much information existed, though scat- 
tered in so many directions. Mr. Hawksley thinks that in 
this direction we know all we are likely to know, and 
as far as pulling bits of iron and bits of steel asunder is 
concerned, he is probably correct, though as much cannot 
be said for his mechanical theory of the molecular con- 
stitution of steel and iron. His remarks also upon the 
relative corrosion of an iron spoon, and a razor of fine cast steel, 
did not seem relevant to the question of the relative corrosion 
of mild steel and iron plates, upon which there has been much 
recent «liscussion. One speaker stated that he had used steel 
fire-boxes, and that when the stay holes had been punched, 
they all ‘‘ star fractured” at the holes, but this did not take 
place when the holes were drilled. A good deal was said 
about the folly of testing a structure by too great an excess 
pressure, and Mr. Olrick’s opinion that a boiler should not be 
tested to 50 per cent. above its working pressure, seemed to 
be general. This, of course, assumes that there is satisfactory 
evidence of the good design and workmanship in the boiler. 

With the discussion on a paper by Dr. C. W. Siemens on the 
construction of vessels toresist high internal pressure, and which 
we shall publish in ournext impression, the business was brought 
to a close ; Captain Brown’s paper being taken as read, and 
Mr. Hall’s paper on drilling machines being postponed until 
the November meeting at Manchester. It was announced 
that the summer meeting will take place at 9 a.m. on the 
11th of June in the buildings of the Conservatoire des Arts et 
Metiers, Paris. 
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RAILWAY MATTERS. 


Tur fares to Paris on the German railways are, it is stated, to 
be reduced to one-half the ordinary rate during the Exhibition. 


Tue North British Railway Company intend to commence 
running goods and passenger trains over the Tay Bridge on the 
Ist May. 

A new mode of heating cars has been proposed and_ tried 
with a view to application on the New York Elevated Railway. 
On both sides of each car, under the seats, are placed steam pipes 
1°25in. in diameter. ‘These run through galvanised sheet-iron 
cylinders about din. in diameter, the space between the pive and 
the cylinder being compactly filled with fine sand, The pipes 
are connected with the locomotive boiler. While waiting at a 
station steam is forced into the pipes, and the heat is taken up 
and radiated by the sand in the cylinder. The New York papers 
represent the experiment as having been quite successful. 

Tue branch railway from Stanningley to Pudsey, one and 
three-quarter miles, has been opened for passenger traffic, he 
new line has cost, including the proposed expenditure during the 
present half-year, £101,289, and when fully completed will 5 ond 
two junctions with the Leeds and Bradford branch of the Great 
Northern system, namely, near Bramley and Stanningley stations 
respectively. Only a single lime of rails is at- present laid, but 
sufficient roadway has been purchased to enable the company to 
lay down a double track when increased traffic calls for it. There 
are two stations on the route, one in Lowtown, and the other at 
the terminus in Fartown. 

We are authorised to say that an arrangement has been con- 
cluded (says the Railway News) whereby the Glasgow, Bothwell, 
Hamilton, and Coatbridge Railway Company shall, from August 
next, be amalgamated with the North British Railway Company, 
with the following scale of guaranteed dividends, secured by a 
lien, viz.:—For a period to December, 1879, 5 per cent.; for year 
1880, 6 per cent.; 1881, 6) per cent.; 1882, 7 per cent.; 1883, 7 per 
cent.; 1884, 7/ per cent.; 1885, and thereafter in perpetuity, 8 per 
cent.; and that the railway has for some months past been par- 
tially opened for mineral traffic, and that the receipts for the 
current half-year are expected to yield a dividend on the share 
capital equivalent to 5 per cent. per annum. 

Mr. J. KE. Woorren, general manager of the Philadelphia and 
Reading Railroad, confirms in his annual report to the company, 
the practical advantages of sundry alleged improvements in rail- 
road operations that have been made the subjects of lively 
discussion and much diversity of opinion within the past two 
years. One of these is the working of locomotives continuously, 
by a change of drivers at the end of each trip, which Mr. 
Wootten says has been attended with marked advantage, as 
respects the relative cost of repairs, regularity of running, and 
the movement of an increase tonnage with a smailer number of 
engines. Another is the advantage of an established standard of 
locomotive construction, which has been demonstrated by the 
virtual renewal of a ten-wheeled engine, after sixteen years of 
coal-train service, at a cost less than one-third of that of a new 
engine, by merely renewing the boiler. The discontinuance of 
the practice of wiping and cleaning the exterior of locomotives, 
after a period of eighteen months, has resulted in no increase of 
repairs or injury to the working parts, although the engines have 
never been worked harder or more continuously than auring the 
past year. The saving from this source is estimated at not less 
than £12,000 a year. ‘The utilisation of coal dust from the 
collieries, for heating machine and car shops, and running 
stationary boilers, has also on tg very successful, so much so 
that several locomotives are being fitted up for using waste coal 
for fuel. 


A curtous accident happened, says a New Brunswick paper, to 
the Truro freight train which arrived at Moncton Station about 
2am. on Friday. Soon after entering the station yard, and at 
the first curve, the wheels of a coal-laden flat car near the loco- 
motive left the rails and a halt became necessary. On examining 
the car which caused the trouble, the fact was revealed that the 
two pair of wheels at the “hind end” of the car had been 
travelling without any truck, further inquiry showing that 
portions of the truck were lying on the track near Dorchester 
Station. It would seem as if a wheel of one of the ‘ followers ” 
had broken badly east of Dorchester, and that the pair then 
ceased to revolve, as a portion of each of the pair is worn flat by 
dragging along the rail for thirty miles or more. Railway men 
cannot recall a similar accident. They say that after the 
destruction of the truck, the weight of the car, and for that 
matter, most of the train, was sustained by the draw bar, and 
they think that, looking to what was accomplished on the way 
from Dorchester, there was no reason why, on a straight line, the 
car might not have been dragged thirty miles further, but it was 
the rounding of a sharp curve that preventing further dragging 
and threw both wheels and car off the track. The accident is 
voted one of the most extraordinary in railway experience. 
Commenting on this, the American Railroad Gazette says :—‘‘ We 
have heard of a similar case on the Erie some fifteen years ago, 
when an engine ran into the Port Jervis yard with only one pair 
of wheels under the rear tender truck and the wheels and axle 
were found on the side of a bank several miles back.” To which 
we add that many years ago a passenger engine on the London 
and North-Western Railway lost a driving tire at night, and the 
loss was not discovered till the train reached London. The broken 
tire was found next day in a ditch thirty miles from London. 





Tue American Railroad Gazette keeps a record of all railway 
accidents. The following is from the summary of the record for 
the month of February last :—During the month there were 
67 accidents, by which 8 persons were killed and 31 injured. Five 
accidents caused the death of one or more persons; 11 caused 
injury but not death, while 51, or 76°1 per cent. of the whole 
number caused no injury serious enough Pr record. This is an 
unusually large proportion of accidents without recorded casual- 
ties. These oxdilenta may be classed as to their nature and causes 
as follows :— 
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Five collisions were caused by trains breaking in two; two by 
misplaced switches ; one by wind blowing a car out of a siding, 
and one by snow. Of the two broken bridges one was a wooden 
bridge, concerning which we have no particulars ; the other was 
a small wooden trestle. There were 19 accidents caused directly 
by defect or failure of road or equipment. Of the collisions 
two were between passenger trains, 10 between freight and 
passenger trains, and 10 between freight trains ; 15 derailments 
were of passenger and 28 of freight trains, and both the other 
accidents were to freight trains. The 22 collisions killed six and 
injured 16 persons, while the 43 derailments killed only two and 
injured 15, 





NOTES AND MEMORANDA. 


As a compliment to English astronomers and astronomy, one 
of the newly-opened streets in the Luxembourg Gard de Paris, 
close to the Observatory, has been called ‘* Rue Herschel.” 


M. Soet., the well-known optician of Paris, who invented and 
patented the optical saccharometer, patronised by Arago, has 
died at St. Gratian. He was eighty years of age, and had retired 
for the last twenty years. 

Mr. Luict Ponct describes, in L’Elettricist, «1 new electric 
battery of great simplicity. It consists of the usual glass jar 
and porous cylinder ; the latter, however, is filled with a solution 
of ferrous chloride—35 deg. Beaumé—and has for a pole an iron 
plate, while the external solution is of ferric chloride—also 
35 deg. B—and contains a carbon pole. The electro-motive power 
is 0°Y of that of a Daniel cell. 


THE correspondent of the Scotsman at Ottawa describes a 
curious phenomenon which occurred in the end of February at 
Niagara Falls. In the vicinity of Table Rook the river-bed was 
dry for hundreds of yards towards the centre of the Horse-shoe 
Falls, whilst the river below the falls was about 24ft. below high- 
water mark. For three days the appearance of the river both 
above and below the falls led to the idea that the falls would entirel 
cease for atime. ‘This extraordinary circumstance was attributed, 
says Nature, to incessant high winds from N.E. and an ice-gorge 
at the rapids above damming the waters of the river till its bed 
was ples dry. The icicles which hung from the rocks over 
which the falls are wont to pour, added to the remarkable cha- 
racter of the scene. 

In a recent paper to the Thonind Zeitung, M. Heintzel states 
that hard water retards the hardening of cement, and consider- 
ably increases its firmness. It is known that free acids, or 
substances which are capable of fixing quicklime, retard the 
hardening of cement; and especially bicarbonate and sulphate 
salts, such as hard water contains, have this action. In slow 
hardening of cement, the individual particles have time to arrange 
themselves closely together, and the cement thus acquires a 
greater firmness. The resistance to disruption of the same cement 
made in one case with soft river water, in the other, under the 
same circumstances, with hard spring water, was, after the same 
time of hardening, as 43°3 to 48. The quality of the water used 
must therefore be also taken into account in testing of a cement. 

MM. Marcker AND BertHoip, of Paris, have lately made 
some suggestive announcements as to the permeability to gases 
and vapours, of various materials used for building purposes. 
They claim as the result of their experimental researches, that 
when dry bricks, sandstone, tufa, mortar and cements permit 
vapours to pass through them, while granite, porphyry, slate, 
alabaster, and limestone are practically quite impermeable. It 
will be inferred from these statements, therefore, that the cement- 
ing of cellar floors, &c., or laying them with bricks and tiles, 
while it doubtless will considerably increase the wholesomeness 
of a dwelling exposed to dangerous gaseous exhalations from 
sewers and the like, does not afford a complete protection. White- 
wash applied to a wall, though it exerts for a considerable time 
a purifying chemical influence, does not afford nearly so good a 
protection against the passage of gases and vapours as a couple 
of coats of oil paint, while thick glazed wall paper reduces the 
permeability of mortar nearly 40 per cent. 

Ata meeting of the Royal Society of Edinburgh on the 8th 
ult., Professor Tait read a paper ‘‘On Thermal Conductivity,” 
the result of experiments during the last ten years. His results 
for iron are much the same as those obtained by Principal Forbes. 
He had solved the following problems :—1. That, with the excep- 
tion of iron, in no case as yet tried does a pure metal diminish in 
thermal conductivity as the temperature rises. 2. That different 
specimens of the same metal, as for instance, two kinds of copper, 
differ much the same relatively in thermal and in electric po. id 
tivity. 3. A substance which is pretty constant as a conductor 
of electricity is also pretty constant in thermal conductivity. 
Among the difficulties encountered was the alteration of the zero 

voint of the thermometers used—Kew standards—after being 

eated to a high temperature. This affects only the absolute 
values slightly, but not the general character of the results. 
Another difficulty was the oxidation during heating of the short 
bars employed to measure the heat lost by radiation and convec- 
tion at different temperatures. This was almost completely over- 
come. Professor Fleeming Jenkin and Mr. J. A. Ewing com- 
municated a paper ‘“‘On the Wave Forms of Articulate Sounds 
Obtained by the Aid of the Phonograph.” The results show that 
Helmholtz’s theory of vowel sounds, viz., that for the production 
of any one vowel certain fixed notes are necessary, is not tenable, 
as they obtained vowel sounds under circumstances which ren- 
dered the presence of some these notes impossible. They have 
also made out that every vowel and every consonant is reversible. 
This is also true of such single sounds as ng, th, ch, &. A num- 
ber of curves were exhibited showing the form of the indentations 
on tinfoil produced by various articulate sounds, multiplied about 
400 times by means of a system of levers. 

WritinG upon the spirting or sprouting of silver and its 
cause, Mr. Theo. Fluegger, Assayer at St. Louis Smelting 
Works, says :—‘“‘ Assayers and chemists all know that great care 
must be taken with the molten silver, obtained in assaying for 
fineness and quantitative determination of same in ores and 
furnace products, to prevent what is generally termed sprouting 
of the silver, which is nothing else but a disengagement of 
oxygen gas, absorbed by the silver while in a highly heated state, 
giving rise to the peculiar arborescent appearance observed on the 
surfaces of silver after sprouting, and endangering thereby a loss 
of silver. In order to obtain a reliable assay,\the greatest caution 
is therefore necessary to prevent the sprouting, the cause of which 
is not generally known, but to prove that it is due to the disen- 
gagement of oxygen after the act of solidification, and not to the 
contraction of the outer, cooler layers, as some theorists contend 
on the inner mass of metal, any one can convince himself by the 
following small experiment, wu will, no doubt, interest many 
who have witnessed this remarkable behaviour of the silver; 
50 grammes of pure silver may be taken and placed in a common 
scorifier with 10 grammes of borax glass, ion heated in a muffle 
to a white heat—over 1000deg. Cent.—for at least half an hour. 
The experiment will often fail if heated in less time than above 
stated After the expiration of the half hour the scorifier, with 
contents, can be taken out of the muffle, and placed on a brick 
or some other cool object. The silver can soon be seen to solidify. 
through the clear borax glass, which covers it, but the disengage- 
ment of the oxygen will not take place immediately after solidifi- 
cation, and varies with the degree of heat and other prevailing 
circumstances, Blowing and disturbing the scorifier must be 
avoided. The oxygen will gradually show itself by raising the 
soft and expansible borax glass, forming in successful experiments 
a large bubble about the size of a walnut. The borax glass 
solidifies in the shape of a small hemisphere, which contains the 
oxygen. The usual tests for oxygen may now be applied. A 
match is charred and allowed to glow, the glowing end is suddenly 
thrust through the thin side of the hemisphere of borax glass, 
breaking it and exposing to the oxygen the glowing end of the 
match, which will immediately burst with a bright flare into a 
flame, proving the presence of either oxygen or nitrous oxide gas. 
Binoxide of nitrogen will give the final proof of producing red 
flames, which are conclusive that oxygen and not nitrous oxide 
gas is present. ‘To this end several of the bubbles obtained on 
the scorifiers in the above way were burst under water, the 
escaping gas allowed to ascend into a receiver, and then the 
binoxide of nitrogen introduced by means of a tube, connected 
with the generating apparatus, containing copper and dilute 
nitric acid. This neat experiment was first made, says the 


Engineering and Mining Journal, and successfully repeated in the 
laboratory of the St. Louis Smelting and Refining Company.” 





MISCELLANEA. 

A Guipe for the approaching Exhibition at Paris has just been 
published under the title “‘ Guide de Exposition Universelle et 
de la Ville de Paris.” It contains no less than fifty-four maps 
and plans. 

THE stipendiary magistrate for South Staffordshire recently ruled 
that a workman who had received a fortnight’s notice was 
entitled to full work during that time or to full wages, notwith- 
standing that previously he had been working only three days 
per week under notice to that effect. 

WE understand that the partnership of Mr. Henry Cater, Mr. 
John Walker, and Mr. John Henry Walker, of the Grove 
Steam Boiler Works, Southwark, has been dissolved, so far as 
regards Mr. Cater, and the business will be carried on under the 
same style, by Mr. John Walker, and Mr. John Henry Walker. 

One of the largest freights which has been sent out to Malta 
left the river on Sunday in the Admiralty’s steam transport 
Sumatra. She has on board forty steam launches from Sheerness 
and other ports for the protection of the ironclad fleet against 
turpedoes, and a great number of masts and spars to repair possible 
damages. 

Messrs. JoHN Russet, anp Co., Limited, of Walsall, are 
sending a good display of tubes to Paris. ‘The boiler tubes are of 
from 10in. diameter downwards, and some of them are knotted 
and bent double to show the tests which they will stand. Others 
again exhibit different strengths, the metal being from one- 
sixteenth of an inch to 2in. in thickness. 

AN exhibition of gas apparatus, to be held in the Birmingham 
Town Hall, in June, is projected by the corporate authorities of 
the town. The object in view is to extend the use of gas appa- 
ratus, for cooking and warming purposes, and to enlarge the 
application of gas to trade purposes, which are not generally 
known. ‘There will be eleven classes, and a silver medal will be 
given to the best exhibitor in each class. 


On Monday a meeting of the Stockton and Middlesbrough 
Corporations Water Board was held in the Council Chamber, 
Town Hall, Stockton. The award of Mr. Houseman Higgins 
was read, which showed that he awarded, determined, and ordered 
that the dispossessed company are to be paid £2,213,802 as com- 
pensation for compulsory sale and loss of prospective value of 
their undertaking. It is expected that the water company’s 
works will be transferred to the corporations on the lst of July 
next. 

Ovr Birmingham correspondent writes that ‘‘The fact that 
American manufacturers have superseded those of England, and 
of Birmingham in particular, in the supply of arms to the late 
European belligerents, is, it is believed, to be largely accounted 
for by the practice of American makers in keeping heavy stocks. 
By this means the foreigner is able to fill large contracts upon the 
shortest notice, whereas firms in this country are reluctant to 
make beyond their immediate orders. 

THE steam torpedo launches in the Mediterranean do not 
appear to give entire satisfaction. A report has been received at 
the Admiralty from the officers showing that there is no room 
within the shields for the stokers and the men working the craft, 
and that if the shields could be lightened and removed forward, 
even to the extent of half a foot, it would be a great improve- 
ment. Objection is also made to the arrangement for steering 
within the cover of the shield, which is pronounced to be useless, 
as in going round it is necessary to send a man to the helm. 

A sEcoND 60-ton crane has just been erected at the new Stob- 
cross Docks, Glasgow, by Messrs. James Taylor and Co., o 
the Britannia Works, Birkenhead, from designs by Mr. James 
Deas, C.E., the engineer of the Clyde Trust. Messrs. William 
Bowser and Son, engineers, Glasgow, have also completed a 
travelling crane for use on the quay, and the same firm have a 
second one in hand, for a different part of the harbour. In this 
and other respects, the Clyde trustees, who have a bill in Parlia- 
ment, asking for additional borrowing powers, are doing their 
utmost to accommodate the extensive shipping of the port. 

AFTER the boatrace the Government purchased the two steam 
launches which had been carrying the Oxford and Cambridge 
coaches” during their training on the Thames, and the same 
evening they were shipped on board the Sumatra, which sailed 
from the Victoria Docks for the Mediterranean early on Sunday 
morning. Mr. Louch’s Fusilier was 45ft. long, 70-horse power, 
and enjoyed the proud distinction of being the fastest steamer in 
the world for her length, having repeatedly travelled over twenty 
miles an hour without losing her steam. She was built and 
engined by Mr. Des Vignes, of Chertsey. Mr. Rhode’s Eva was 
about 6in. shorter than the Fusilier, and was built by Messrs. 
Thorneycroft. She was capable of travelling at the speed of 
eighteen miles an hour. 

THE Lumberman’s Gazette says: ‘Nine thousand feet per 
minute—that is nearly two miles per minute—for the rim of a 
circular saw to travel may be laid down as a rule. Forexample : 
A saw, 12in. in diameter, 3ft. around the rim, 3000 revolutions ; 
24in. in diameter, or 6ft. around the rim, 1500 revolutions; 3ft. in 
diameter, or 9ft. around the rim, 1000 revolutions; 4ft. in dia- 
meter, or 12ft. around the rim, 750 revolutions; 5ft. in diameter, 
or 15ft. around the rim, 600 revolutions. The rim of the saw will 
run a little faster than this, as these figures assume that the 
circumference is equal to the diameter multiplied by 3 instead of 
3°1416. Shingle and some other saws, either rivetted to a cast 
iron collar or very thick at the centre and thin at the rim, may be 
run with safety at a greater speed.” 

THERE are some curious features in the trade returns for the 
first quarter of the year. In hardware and cutlery there is an 
increase of nearly £40,000 over the corresponding quarter of last 
year, the figures being—1877, the quarter ending March 3ist, 
£743,993 ; 1878, the quarter ending March 31st, £784,365. On 
the other hand both these totals compared badly with 1876, when 
the shipments for the opening quarter were £923,244. A singular 
item is the increase of shipments of hardware and cutlery to 
Russia, which-in other respects has shown a decided tendency to 
cease trading with this country whenever German goods coul 
had to do anything like so well as British. Australia has again 
bettered itself as a customer; and there has been an increased 
call for the Argentine Republic, while the United States also 
figure a little better in the returns, though the improvement 
noted in January and February was not sustained in March, in 
which month the shipments fell beneath the quantity exported 
during the corresponding month of 1877. 

Ar the last meeting of the Royal Institute of British Architects, 
held to discuss Professor Deaollents paper on ‘‘ Obelisks : their 

osition, purpose, proportions, and material,” Mr. Dixon, who 
nas been acting for Professor Erasmus Wilson in the removal of 
Cleopatra’s Needle, explained at considerable length the method 
by which the celebrated monolith was to be transferred from the 
vessel in which it now lies in the Thames to its siteon the Emibank- 
ment. The river bed consisting of gravel, a pile of timber 
would be constructed to a certain height under the surface of the 
water. Over this spot the vessel would be floated during full 
tide, so that when the stream ebbed it would be left deposited on 
the pile. The obelisk could then be rolled on to the land, 
hydraulic pressure being employed if necessary; and if the 
permission of Sir Joseph Bazalgette and the Board of Works 
could be obtained to the step, the process would be greatl 
facilitated by taking away at that point the large blocks which 
edge the Embankment. Mr. Charles Barry, the president of 
the Institute, expressed regret at having heard that Mr. Dixon 
was pecuniarily a loser by his share in the importation of the 
Needle. He—the speaker—was glad the Parliament-square 
site had been abandoned, though he did not consider the 
—_— position on the Embankment the best that could be 
nad, 
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FLOATING DOCK, VICTORIA GRAVING DOCKS. 
MR. DRUITT HALPIN, LONDON, ENGINEER. 
(For description see page 279.) 
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LONCITUDINAL SECTION OF SHOWING POSITION OF DOCK 
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MERCANTILE MARINE* 
Jounx, Surveyor to Lloyd’s Registry of British and | 
Foreign Shipping, Member of Council. 

THE want of an establishment in this country suitable for | 
affording a scientific and technical training to young men out- 
side the Government service desirous of becoming shipbuilders or | 
naval architects has long been felt, and it has often been discussed 
before this Institution with more or less favourable results. It is | 
well understood that this Institution contributed in no small degree 
towards the establishment of the Royal School of Naval Archi- | 
tecture at South Kensington, which has now become embodied in 
the far larger and more comprehensive Institution since organised 
at Greenwich, and known as the Royal Naval College. When 
the movement took place in this Institution in reference to the 
establishment of the Royal School of Naval Architecture and 
Marine Engineering, one of the important features of the scheme 
then Say wom was to make the school available for private 
students from the Mercantile Marine, as well as for Admiralty 
students from the Royal Dockyards. ‘This was, in fact, to be one 
of the special features of the new school, in which it would differ 
from the two schools of naval architecture that had previously 
existed under the auspices of the Admiralty. Another new 
feature was the training of marine engineers in conjunction with 
naval architects. The last feature has to my mind been very 
successful. I can say for myself that I value highly the fact 
that during my course of studies at South Kensington I was 
associated with engineers as well as shipwrights following a 
somewhat similar line of study. We who were training 
for naval architects picked up a good deal from the engineers 
about engines and boilers that we might not have done 
otherwise, and probably the engineers picked up from 
our course of study a great deal about shipbuilding that 
might otherwise have escaped them. ‘The other special feature of 
the school te which I have alluded, viz., the training of private 
students, did not, I am sorry tosay, prove so successful at South 
Kensington. Many praiseworthy efforts were made by the Science 
and Art Department to foster and develope the uses of the schools 
in this direction. The scale of fees was placed comparatively 
low, free studentships were offered, and later on scholarships of 
£50 a year were offered for competition to private students, but 
all these inducements failed to attract real support from the 
private shipbuilding establishments of the country. Private 
students, it is true, came to the school, and some of them obtained 
free studentships, others succeeded in gaining scholarships, 
but for the most part those students came fresh into the 
schools without previous connection with the private ship- 
building yards, or previous professional training, and not a few 
entirely failed to obtain during their course of studies a sufficient 
technical knowledge to enable them to obtain employment or 
gain a livelihood by the profession they hadchosen. There were 
exceptions, of course. 1 could point with pleasure to more than 
one former private student at Kensington who is succeeding, 
after having started with immense disadvantages, and they cer- 
tainly well deserve to succeed ; but in spite of this fact, few will 
deny that this branch of the Kensington School—viz., the train- 
ing of private students for the Mercantile Marine—was a com- 
parative failure. Since the absorption of the School of Naval 
Architecture in the Royal Naval College, there have been no 
English private students entered in it. Foreign students have 
availed themselves of the advantages of the College training, but 
English students of naval architecture have not done so. The 
favourable reception given to Mr. White’s interesting paper at 
our Glasgow meeting last autumn, however, affords better hopes 
for the future. There are, however, I believe, a few private 
students undergoing a preparatory course of training to enable 
them hereafter to enter the College with fair prospects of being 
able to complete the course. And there is more than a prospect 
of a movement in this direction being encouraged by the esta- 
blishment of scholarships by others than the Government, to 
be offered for competition to private students. The time, there- 
fore, seems opportune for discussing more fully than was 
done at Glasgow, or than has yet been done, as far as 
I know, the position of our Mercantile Marine, in relation 
to this question of the technical education of private students at 
the Royal Naval College. I cannot claim to speak with much 
authority on the subject, for neither regarding the Mercantile 
Marine, the Admiralty service, nor in matters of technical 
training, is any experience to be compared with that of many 
members of this Institution; but this I can say, that I have 
looked at the subject at successive periods of my life from entirely 
different points of view, and I have very often thought over the 
question, how the advantages of the College training could best 
be secured by the Mercantile Marine. I am sure the oftener the 
subject is discussed in this Institution the better it will be 
understood; and I trust, therefore, the meeting will grant me 
some indulgence while I lay before them some opinions I have 
formed on the matter. I would much rather be able to lay before 
you matters of substantial fact or scientific investigation, than 
matters of opinion, but on this subject absolute demonstration is 
an impossibility. 


By Mr. W. 


has studied at the School of Naval Architecture to talk freely about 
the advantages to be derived from such a training without some 
appearance of egotism, and this I am naturally anxious to avoid. 
None, however, can know the advantages of systematic teaching in 
navalarchitecture betterthan those who owe their positions and any 
progress they have made entirely to this cause. If it were a gener- 
ally accepted —— that a naval college trainage would be 
an unmixed advantage to any young man intended to become a 
private shipbuilder or naval architect, I should be relieved from 
this difficulty, but then most of the difficulties of the whole 
question would also have been removed. I feel sure, however, 
that if we could poll the shipbuilders of the country we should 
find a considerable majority of them would not admit anything 
of the kind, and it is by no means so easy a matter as might be 
supposed to convince them otherwise. have often talked the 
matter over with people who quite appreciate scientific teachings, 
but who urge that the three years spent at the College would be 
more profitably spent in the shipbuilding yard in acquiring a know- 
a of business and a proficiency in the practical work of the yard 
and in obtaining by practice greater facility in draughting and 
designing. They argue that a knowledge of curves of statical and 

ynamical stability, and curves of sheazing forces, bending 
moments, &c., is purchased at too high a price by devoting three 
years to the study of them, especially as when acquired they 
could be of little use in the ordinary work of the private ship- 
building yard. A knowledge of the calculations in ordinary use, 
such as displacement, tonnage, metacentre, and the easiest 
methods of estimating weights is easily picked up in the mould loft 
or drawing office ; and the greatest difficulty I see is to convince 
private shipbuilders and others wishing to bring their sons up to 
the profession, that the additional knowledge obtained at the 
Royal Naval College is worth to them the time, trouble, and 
expense of acquiring it. am not speaking now of 
the opinions of those who pretend that a scientific train- 
ing renders a man incapable of applying his common sense 
to practical questions or to ordinary matters of business. This is 
an old tradition that long remained a powerful lever to be used 
against technical training, but it has fortunately lost its force 
in the present day, and clings only to the minds of a very few. 
Not so, however, the question I have raised as to the length of 
time over which the College course extends. That is discussed 
frequently and soberly. Teor young men have expressed to me 
a desire to be able to enter college for a year, or perhaps two, not 
with a view to enter upon a course of higher mathematics, but to 
devote themselves as far as possible to acquiring as sound a know- 





* Institution af Naval Architects. 


I feel one difficulty in dealing with this subject, | 
and I may as well state it at once. It seems impossible for one who | 
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ledge of ship calculations as their previous mathematical training 
would admit of. Personally, I should be much gratified if the | 
College could be made available for students of this kind for short 
terms. They would come direct from private shipyards, and 
would probably have acquired a Recenc B m of drawing, laying | 
off, and ordinary calculations before entering the College, and 
with a little help in mathematics and ship calculations they might 
spend the short time at their disposal for college work very pro- 
fitably indeed. The advantages which would arise from affording 
facilities of this kind to private students would, I conceive, be very 
great, even if it were regarded only as a temporary expedient. It 
would bring about a closer connection between the Naval College | 
and the Mercantile Marine, which in itself would be an immense 
advantage, and it would remove misapprehensions that at present 
exist respecting the College. Those = at first attended a par- 
tial course of instruction would soon get to appreciate the advan- 
tages of the complete course; and it would I think tend 
gradually to bring about a desire on the part of others who 
followed them to qualify themselves, by previous hard study, 
for undertaking the higher branches of the College training. I 
know the difficulty that arises in carrying out such a scheme as 
this is, that students entered in this way for a partial, or compa- 
ratively speaking elementary course, would not fit in well with 
the existing classes of properly prepared students, and they 
would therefore have to form a separate class, which might 
necessitate an increase in the college staff. Dr. Hirst, F.R.S., 
the director of studies at the Royal Naval College, who has 
probably taken more interest in, and given more thought to this 
subject than any one else, and who certainly is the highest possible 
authority on what can be done in this way at the College, very 
kindly pointed out to me these difficulties, and I was very 
sorry to learn from him that they were so great. He was 
of opinion that the only practicable way of extending 
the advantages of the College instruction in naval archi- 
tecture and marine engineering to the Mercantile Marine, 
was through the admission of a class of private students, as 
thoroughly prepared to receive instruction as the Admiralty 
students are who join the College after a mixed practical and 
elementary theoretical training received in the dockyards ; and 
Dr. Hirst had, he said, reasons for believing that such a class was 
attainable, and that the ultimate effect of concentrating College 
efforts upon their thorough education would be to turn out a 
number of highly and generally well-trained naval architects and 
marine engineers, with good results to the professions. In still 
dwelling on the question of admitting private students for short 
terms, it will be understood from what I have said that I fully 
appreciate the difficulties in the way of carrying it out to so great 
an extent as I have indicated; but it is, I know, the wish and 
desire of many to see the College training rendered as elastic as 
possible in this direction, and the point is well worth discussion, for 
I feel sure Dr. Hirst and all who assist him in carrying on the 
important work of the College would gladly extend the facilities 
afforded by the College so far as practicable to meet the require- 
ments of the Mercantile Marine, if it can be made clear to them 
that it would help the private students, and that the training of 
their own Admiralty students would not be impaired thereby. 
There is another point to which I attach great importance in 
reference to the training of private students. It is that they 
should have the means during the College course, of acquiring a 
good groundwork of professional knowledge suitable especially 
for the Mercantile Marine. This was scarcehy the case at 
South Kensington. The inner working of the private building 
yards, the docks, and the repairing yards were brought but little 
under the notice there of either the private students or the 
Admiralty students. Now this, I hope, will be amended in the 
new scheme for the admission of private students at the Naval 
College. I speak on this point with some degree of confidence, 
because, in common with many who were Admiralty students at 
that school, and have since become engaged in matters relating to 
the merchant navy, I have experienced the vast change there is 
in passing from Admiralty work and -war-ship design to 
the Mercantile Marine. It is true the scientific principles 
involved are absolutely the same in both services, but 

have no hesitation in saying that a student leaving the 
school after a course of studies such as we had at South 
Kensington might have a very good knowledge of the 
mathematical principles as they apply to the Royal Navy, and 
yet have for a time wrong conceptions of. how far to apply them 
advantageously to the Mercantile Marine. This is more import- 
ant than it seems, or I would not press it on the meeting. A 
young man leaving the College has, unless he is especially fortu- 
nate, to start with encountering a certain amount of prejudice, 
more or less openly expressed. He is, almost necessarily, at first 
less expert than others of his years in matters of detail and 
business, and if his scientific bias, if 1 may so term it, leads him | 
to run counter to the practical instincts of those around him, he 
is likely for some time to find his special training at a discount. 
Any one, for instance, entering a private yard, having an idea 
that the determination of the metacentric curves, curves of 
stability, &c., are as necessary for the ordinary merchant vessels 
under construction there as they are for a modern ironclad, 
would, I fear, be looked upon as having imbibed ideas of negative 
rather than positive worth. These are but samples; I could 
mention features amounting almost to principles relating to 
structural strength, stowage, load-line, and other things, in which 
the requirements for the Mercantile Marine differ materially from 
the requirements of the Admiralty service, and it is a most essen- 
tial matter to my mind that these should be well impressed upon 
private students during their college course. At South Kensing- 
ton we had professional instructors as able as it was possible to 
find them, and the Naval College is not less fortunate in this 
respect. Noone can appreciate the talents of these instructors 
more than I do, and I believe they will quite agree with me that 
there should be a considerable—a marked—difference in the train- 
ing of an Admiralty and a private student, when they advance 
beyond that point at which they begin to learn the application of | 
scientific principles to their respective callings. At the South 
Kensington school the English private students used to spend 
their summer vacations in the Royal dockyards like the 
Admiralty students. I hope, in the future, means may be 
concerted for enabling them to spend their summer months 
in some of the private shipbuilding yards of the country; 
and, more than this, I hope, they may also visit, under 
intelligent guidance, the repairing me when work of 
especial interest is in hand sam and become more or less 
acquainted with the daily work about the docks. A student 
should, I conceive, during his three years’ course of study be able, 
in addition to advancing his scientific knowledge, to obtain a 
better general knowledge of his profession than if he spent the 
same in any one yard whatever ; that is, his eyes should be opened 
more to the main features and tendencies of his profession; the 
lines of thought that are gaining ascendancy and those which are 
becoming out of date might well be imparted to him so as to 
give him clear ideas as to the directions in which improvements 
are to be looked for. I am sure that by means of teaching by the 
instructors, and of lectures, this was done for the Admiralty 
students at South Kensington most thoroughly, and is, I believe, 
being done at the Naval College far better than it could be done 
at any dockyard. I ho} omni suitable training will be afforded 
in the future for the private students, so that they may 
learn more real professional work at the College and during 
the summer vacations than they could do if permanently 
attached during an equal period of time, to any one private 
shipbuilding yard in the country. I am told that no diffi 
culty will arise in extending the course of study to types of 
ships other than those with which the Admiralty are mostly con- 
cerned. A broad field for useful teaching of this kind is pre- 
sented by the mercantile marine. Between the great Atlantic 
steamers and the small craft about our coasts there are hundreds, 
I may say thousands, of merchant ships of varying forms and 
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dimensions designed to fulfil certain purposes of trade. From 
many points of view the actual numbers and variety of the struc- 


| tures so presented must be a source of embarrassment; but they 


really follow certain definite laws and types, and to a great ex- 
tent they contain the very lessons which mark the stayes of pro- 
gress that it is most necessary to bring home to the minds of 
students, ‘To teach mercantile ship design in its broad sense 
these are the considerations that should have much pro- 
minence, and would greatly advance the future of the private 
student, While a modern ironclad is in herself a structure of 
such enormous complication that a merchant ship by com- 
parison appears a mere shell, it should not be forgotten that 
for one ironclad afloat there are hundreds of merchant ships, 
differing from each other in size and form, and intended to fulfil 
different conditions in different trades. While, therefore, it may 
be right and proper for two or three Admiralty students to be 
engaged for months in preparing together the designs for a par- 
ticular ironclad, and making all the necessary calculations for on 
the course to my mind with private students, would be to abridge 
somewhat the calculations and multiply the number of types of 
ships they can he made practically acquainted with ; and by the 
help of suitable data to render them fit to do useful work as soon 
as they leave the College. It should always be borne in mind 
that while the designing for a war ship is a work of months, and 
and her building is a work of years, a merchant ship usually has 
to be designed and contracted for in a few days, and completed in 
afew months. I do not for a moment lose sight of the fact that 
the College is not the place to teach a student the details of ship- 
building, and I must have expressed my meaning badly if I have 
conveyed such an impression. Primarily the College must concern 
itself with the teaching of scientific principles, with supplying the 
tools, as it were, tothe student for hisfuture use; but there isacertain 
extent to which the application of those principles must also be 
taught, and I have endeavoured to show the direction which, in my 
opinion, this teaching should take to render it of the greatest 
assistance to private students in their future careers. ‘There will 
always remain abundance of scope for them to fill in, as it were, 
the details of such training after leaving the College. I have 
alluded to the prospects of scholarships being founded for private 
students entering the Royal Naval College. I am able to men- 
tion that the committee of Lloyd’s Register have already promised 
to contribute a sum annually to establish special scholarships for 
assisting private students studying at the College, and I believe 
other such scholarships have been talked about in connection with 
one or more of our chief mercantile shipbuilding districts. The 
Government also, I doubt not, will promote a movement in this 
direction, with the same liberal hand they gave evidence of at 
South Kensington, and where all interests are thus combined, the 
project can surely be brought to a successful issue. It must 
always be remembered, however, that scholarships such as those 
to be offered are useful chiefly in assisting and inducing promising 
young men to enter the College, who otherwise might not have 
sufficient means to avail themselves of the College training. They 
failed, however, to attract the attention of the mercantile world 
to the School of South Kensington, and they will fail again unless 
a feeling of confidence in the practical ability of those scientific 
principles imparted by the College training, can be instilled into 
those who look to becoming themselves, and those who look to 
bringing members of their family up as private shipbuilders and 
naval architects. The object of my paper has been to assist, if 
possible, towards bringing about this desirable object, and if it 
tend towards this end in the smallest degree, it will be to mea 
source of satisfaction and of pleasure. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CORRUGATED BOILER FLUES. 

Sir,—In reading the account of the experiments conducted at 
the Leeds Forge Works to determine the comparative strength of 
plain cylindrical and corrugated flues, I was at once struck with 
the apparent discrepancy in the formula deduced from experi- 
ments made by the late Sir William Fairbairn, and which formula 
has up to the present time been considered approximately true, 
and quite accurate enough for all practical purposes ; but upon 
looking into the matter more closely, I find that no such discre- 
pancy exists, and that the formula has been by these experiments 
to a certain extent verified. 

If we examine the apparatus by which the experiments were 
conducted, we find that the ends of the tube being experimented 
upon were free to move, excepting, of course, the small amount 
of friction of the cup leather packing. Now, this condition is 
not the same either in the flue of a boiler or in the tubes experi- 
mented upon by Sir William Fairbairn, the ends of these in 
both cases being fixed ; and as the flue of a boiler under pressure 
is under almost similar conditions to a beam or column when sub- 
jected to transverse stress, it is evident that by fixing the ends 
the strength will be increased; and had the tubes in the present 
case been fixed at the end, I have no doubt that the collapsing 
pressure would have been within a few pounds of the calculated 
pressure according to Fairbairn’s formula. The arrangement 
adopted was no doubt the readiest method for exchanging the 
tubes, but the results obtained possess little or no value as far as 
the question at issue is concerned, for we are quite in the dark at 
present as to how the corrugated flue would answer with the ends 
fixed, and until experiments are made with ‘the flues under 
exactly similar circumstances, it is impossible to form any opinion 
as to their comparative value. 

I notice that the measurements were taken with wooden sliding 
rods ; they may have been very accurately made, but at their 
best I think they are rather clumsy instruments for measuring 
yhuin. In addition to the flues not being fixed at the ends, there 
are several other points which I think should have been attended 
to in order to have placed the two tubes under the same condi- 
tions. From what I understand, the corrugated tubes are to gain 
their additional strength from their corrugations alone, stiffening 
rings being unnecessary ; and if that be correct, the corrugated 
tube tested last Wednesday was placed under its most favour- 
able conditions, and to have made the comparative test a fair 
one the plain tube should also have been under its most favour- 
able conditions—that is to say, it should have had a ring round 
it of angle or T-iron. Again, the mean diameters of the two flues 
were not the same, the corrugated flue being less in diameter by 
the depth of a corrugation, or 1;5;in. There was more metal in 
the corrugated flue, and as the question, I take it, is to get the 
best form of flue with the same amount of metal, the comparison 
is unfair on that point. The difference would not be much 
perhaps; but every little helps, and a// points should be con- 
sidered. 

Before leaving this part of the question, I may here notice the 
great discrepancy in the formulaobtained by Mr. D. K. Clark, and it 
would be interesting to know how he plotted the results 
obtained by Mr. Fletcher so as to eliminate that very necessary 
quantity, the length of the tube. He admits in his ‘‘ Manual” 
the recognised advantage of the stiffening rings, which are simply 
put in to reduce the length of the tube, but ends with the rather 
ambiguous remark that the “length of the tube is a very uncer- 
tain element.” The length of the tube is also left out of the 
Board of Trade’s rule; but as this is only applied to marine 
boilers, where the length of flue does not vary much, it may 
perhaps be safe; but for a long flue, as in a Lancashire boiler, it 


| certainly could not be used with safety. 


I will now mention what I think may be possible objections to 
the use of the corrugated flue :—(1) Increased first cost, owing 
to peculiarity of construction, (2) The flue may not act as a 
stay as the present plain flue does, for, in the first place, any 
pressure on the end-plate of the boiler will tend to straighten it, 
and as the convex surface of the corrugation is greatly in excess 
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of the concave surface, the mere pressure of the steam will tend | thay be performed without any ‘| 
(3) The corrugated flue, on account of its! In the diagram 1 2 represents t 


to straighten it also, 


increased length, will expand more with the heat, and cause an | 
undue pressure on the end plates, (4) Most long boilers are fitted | 
with Galloway or other tubes, and there will be a great diffi- | 


culty in fixing these. (5) The corrugations may stiffen the flue 
circumferentially, but longitudinally the flue could be distorted 
with the slightest pressure, which is easily illustrated by a paper 
model, or by a concertina, 

Taking all these things into consideration, I feel quite satisfied 
in my own mind that if experiments be carried out with a long 
flue fixed at the ends, the plain cylindrical flue properly stiffened 
with rings will carry more pressure than a flue dependent on the 
corrugations for its stiffness, care of course being taken that the 
flues are tested unde: exactly the same conditions. 

Dock-office, Hull, April 2nd. Joun J, WessTer. 


WOOD-WORKING MACHINERY, 

Sir,—In your issue of the 22nd inst, you publish engravings of 
a tenoning machine for wood-eutting, constructed for the Midland 
Railway Company, on which, from a long experience with 
such machines, I will venture a few remarks. First, however, 
let me point out that the drawings in question go out over the 
world, and are construed as typical of English practice in such 
machines, which is not the case, and that the object of publication 
is no doubt, among other things, to invite comment. I trust you 
will give space to this letter, 

‘The machine marked ‘‘ Small Tenoning Machine” is in several, 
even many, of its. features a departure from modern practice in 
the North of Europe, America, and also from most English 
makers, in the following particulars :—(1) The overhang of the 
cutting spindles is equal to more than one-half their supported 
length, so that steady, smooth cutting is scarcely possible. 
(2) The vertical or scribing spindle is placed at a distance of per- 
haps 18in. behind the horizontal spindles, so that the timber, after 
being acted upon by the first cutters, has to be traversed all this 
distance to meet the last cutters. (3) The driving-band to the 
vertical spindle, as shown in dotted lines, taking the relative 
diameter of pulleys and their distance apart into consideration, 
seems inoperative ; no band could long continue to work in such 
a position. (4) The method of regulating the tension of the band 
driving the main cutter spindles is one not to be recommended, 
for two reasons—first, because of inconvenience, having to be 
adjusted each time the spindles are moved ; and, second, because 
it does not provide a limit uf tension, so that an attendant may 
not overstrain the band and heat the bearings. (5) There is 
shown a carriage of wood mounted on a massive iron frame. A 
wooden carriage on such a machine seems wholly out of place, and 
is certainly inferior to those made of metal, so as to be but little 
heavier, and to obviate shrinking and springing. I may remark 
that some of the latest improvements have reduced the metal 
carriage to a minimum of resistance in pushing or feeding. 
(6) The framing of the machine, although apparently massive and 
strong, is, in fact, not so, because the ‘‘ member,” as we will call 
it, to support the cutting mechanism is connected to that support- 
ing the wood only by means of a sole-plate, whereas there is no 
reason Why these two members hoot not be rigidly joined 
together as far up as the bottom cutting-spindle, and thus insure 
that stability by connections which seems to be provided for mainly 
by gravity. 

Finally, in respect to much of the machinery employed in this 
country for railway-carriage making, unless there is some improve- 
ment made in its details it may be found that the interest on 
lavish investment and the want of efficient implements may afford 
a margin for foreign competition, as in the case of some other 
kinds of wood-work now regularly imported. 


Manchester, March 24th. Woop-WORKER. 





KINSALE BRIDGE, 

Sir,—My attention having been directed to a paragraph in 
your paper (page 214) of the 29th March, to the effect that my 
estimates and sureties for a contract to erect the ‘‘ Kinsale Bridge,” 
in the county of Cork, being unsatisfactory, the contract was 
given to Messrs. Brettle and Co., Worcester, which being not 
only erroneous and contrary to the facts, especially as far as my 
estimates were concerned, but likely to injure me, I am quite 
sure you will readily insert the following correction. 

I being the lowest of seven who tendered, was declared contractor 
for above, at £16,878, and naturally assumed that nothing re- 
mained but to procure the signatures of my two sureties (both of 
whom had been approved of by the grand jury) to the necessary 
hond, which, upon being presented for execution to the sureties, 
one of them most unexpectedly refused to sign, and notwith- 
standing that L undertook to procure a fresh surety, and my 
other having offered to lodge an amount equivalent to the sum 
for which the bond was required in the hands of the grand jury, 
the contract was handed over to Messrs. Brettle and Co.,, at 
£17,230. As I don’t intend at present commenting upon this 
matter, | have only to ask you to lrindly publish the foregoing in 
your next publication. ALEX. Rooney. 

Willmont, Queenstown, 12th April, 1878. 





THRUST BLOCKS FOR SCREW SHAFTS. 

Srr,—I have several times heard the inquiry, ‘‘ Who was the 
inventor of the ‘serrated,’ or many-collared journal on the screw 
propeller shaft?” I will tell you. About Christmas, 1850, I was 
the manager of the ironworks of Mr. Wm. Treeby Chafe, in 
the town of Devonport, Devon, England, and making a pair of 
overhead beam engines for the late Mr. Chas. Atherton, then 
chief engineer of H.M.’s dockyard there. he serrated or many 
collared push plate was designed by me for those engiyes, A 
tracing of the first drawing made for its manufacture was enclosed 
in a note written and sent by Mr. Atherton, from my office, on 
the morning after the evening of its invention by me, and I 
believe it was patenteed by Messrs. John Penn and Son, to 
whom Mr, Atherton communicated the fact. I think that Mr. 
William Pincombe, late of Campbell and Johnson’s—who was 
then my draughtsman—made the first drawing. 

Engineer-in-Chief’s Office, Adelaide, JOHN ANTHONY. 

South Australia, March 5th. 





THE BLACK-DROP, AND HOW TO DRAW IT. 

Sir,—In your notice in THE ENGINEER of March 8th of the results 
of the transit of Venus expeditions, you allude to the efforts that 
were made in your journal in ’74 to analyse the cause and modus 
operandi in a transit of what is usually termed the black-drop—a 
now somewhat unscientific phrase, and one which might easily be 
made more expressive and correct. You also in a series of wood- 
cuts, copied from the Astronomer Royal’s report presented to the 
House of Commons, point to the even now imperfect idea of a 
phenomenon, which must needs have been present in the minds 
of those who made or copied the drawings of the observers who 
saw the transit, and endeavoured to depict on paper what they 
really and simply saw. That Captain ‘Tupman’s drawings were 
accurately made, as far at least as he could do so under the cir- 
cumstances, there can be no doubt; but there are cases where 
from various causes you cannot see with sufficient clearness what 
the precise character is of the object you have before you. Any- 
thing more imperfect and unlike the ‘reality than these drawings 
of Captain Tupman’s cannot be conceived ; and that they are so 
will be, I think, evident to anyone who will carefully go through 
the following very simple experimental tests, which I would, 
with your permission, offer to the notice of the authorities of 
Greenwich, and to those of your readers who feel interested in 
these strange and out-of-the-way mysteries of Nature’s work. 
The subject is most curious and suggestive, as I will endeavour 
to show, in very many ways. To the student of optical science it 
must needs prove instructive. 

The following suggested experiments are extremely simple, and 
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vecial or expensive apparatus. 


candle, the rooni in which it burns being otherwise without light, 
thus to get the effect with greater clearness and precision ; 3 is 
the top of a table or other plane sttrface on which it stands ; and 
+4-~-4is the floor of the room, on which, tocatch the shadow, a large 
sheet of white paper is laid. So far the apparatus is surely 
simple enough. 
At first sight it would 


from the table, as cast by the candle flame, on to the floor of the 
room, at 4 4; but there is far more than this. In the diagram it will 
be noted that an eye at 4 or — sees only the spark of flame at 
the top of it at 1, and that to the right of the ray 1 4 all is in deep 
shadow from the table. But at 2 the ray from the lower end of 
the flame strikes the ground at 4 or +, thus an eye at 4 would 
see the whole length of the flame from 1 to 2, ton get thus the 
full impression of it. From this it follows that the shadow from 
the talte thrown by the candle flame does not end sharply and 
with a firm line on the floor at either + or —, but it ends with a 
fringed or graduated shadow of a breadth from 4 to 4, this breadth 
depending on the. length of the flame and the distance of the 
floor from it. 

Now all this seems simple and obvious enough, though, by the 
way, Newton missed it, as I will try to show, and the momentous 
consequence which followed. But this in parenthesis. But now to 
xo a step further, and here is a lesson for Captain Tupman. 
Things being in this position, let another table or tate be brought 


gradually nearer to the first table on the same plane, and it will of | 


course throw on to the floor, or sheet of white paper, precisely 
the same shadow as that thrown from the first table 3. And 
what is the consequence? Why the moment the two shadows 
meet they must needs cross each other, and mingle and blend 
together, producing 6n the floor the incipient black-drop. When 


the tables meet half-way, as in the diagram, a magnificently true | 


and vivid picture of the black-drop is produced, and if the 
tables be small and round a perfect picture of the “ ligature ” 
phenomenon will be visible, as in the transit itself. Nature is one, 
and the very same effects are seen and follow from the flame of a 
rushlight, and from the meeting of two small round tables, as 
from the crossing of two suns or planets millions of miles off, 
and as pictured on the small retina of the human eye. 
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From the outline diagram above the student should construct a 
plan showing the projection of the meeting shadows geometrically 
as they are thrown on to the floor between 4 and 4, or + and —, 
and at varying distances between the tables 3 and 5; and also, to 
complete the experiment more exhaustively, by drawing other 
lines and angles on the source of light at different and definite 
distances between 1 and 2; thus with greater accuracy to project 
the graduated shadows, and to define the precise form they assume. 
All thus far is geometrical, and may be measured and calculated 
with any amount of accuracy, and may be studied at leisure, and 
photographed, and copied, and a drawing made of it to any 
amount of refinement and closeness to nature. It is, indeed, the 


| precise picture of what is pictured so minutely on the retina of 


the eye in a transit. I say an exact copy or fac-simile of what the 
transit produces on the eye, but itis not quite so, for there is this 
difference, that the sun and the planet are not on the same plane 
when crossing, and it is this additional complication which pro- 
duces so strange an effect, and one so unlooked for. It may be, 
by way of further experiment, thus illustrated, and no one who 
tries it can be otherwise than startled at its strange and almost 
weird effects:—The second table, 5, as in the diagram, should be 
moved to some distance below the plane of the first table, 3, to, 
say, about half-way between it oe the floor or sheet of white 
paper, and the result will be that the form and character of the 
“drop” is almost wholly changed, the one shadow appearing to, 
so to phrase it, rush out to meet the first shadow. And this it 
does in a way not to be described; it can only be seen. Indeed, it 
is hardly to be wondered at that observers differ so widely in 
their estimate of this phenomenon, when we thus see, close to us, 
the reality of these fleeting shadows. 

I have thus, Sir, endeavoured to show as simply and shortly as 
is possible what the real cause and precise nature of this pheno- 
menon is, and to show that it may be seen, and examined, and 
measured, and drawn, and even brought under the dominion of 
figures, if necessary; but more to the present purpose, that it 
may be accurately copied, so that if Captain Tupman will go 
through these simple experiments with but commonplace appara- 
tus, and study the results, which will so amply repay any amount 
of patience, he will and can never again repeat the work as seen 
in the parliamentary return, and as reproduced in THE ENGINEER 
last month. A single trial effort to copy the ‘‘ drop ” as seen on 
the white paper as above will correct all future work, and will 
detect and correct many personal equations in observers. 

That this phase of the transit work is important, though it go 
no further, none will doubt; but it involves other and far more 
momentous considerations, for the ‘“‘ drop” phenomenon is not 
one per se, but simply an item in a far wider group of gogo 
in optical and even astronomical science. And I would, Sir, not 
daring to lengthen this letter, ask you for another iy heages | to 
describe it. It is indicated in the second diagram above, which 
illustrates what Newton termed the “inflection,” or “‘ diffraction,” 
as the word now is, of light. And this, it would seem, is an im- 

vortant element in the ‘‘drop” problem, and according to very 
igh—nay, the highest—opinion, doudeeaen the whole phenomena. 
It is a new problem in optical science. 
London, April 9th. 
SIX-COUPLED EXPRESS ENGINES. 

Srr,—On my arrival home from Paris the letters of ‘‘ J. D. B.” 
and F. H. Credlaw, in your issue of the 22nd ult., were shown to 
me, and I take the earliest opportunity to reply, as shortly as 
time and a due regard for your valuable space will admit. I 
wish to state that I take more interest in answering any questions 
about my system when those requiring such tilcrmation vive 
their name and address, as Mr. Credlaw has done. If ‘* J. D. B.” 
will indicate the points on which he wishes for information 


C. B, ALLEN. 





respecting the Fairlie engine, I shall be pleased to answer them 


1e flame of a steady burning | 


Now to note the singular and even momentous | 
| effects which follow from these conditions. 
seem that nothing else would or could follow, but the shadow | 


| to the best of my ability. I cannot understand, according to 
“J.D. B.,” how “ignorance” on the principle of the Fairlie 
engine can “ exist,” because it has been discussed publicly since 
1865, and every detail fully explained. ‘J. D. B.” is not singular 
in the mistake he makes about the Fairlie engine being suitable 
| and good for roads, * bad, crooked, and abounding in steep inelines 
only.” This is only another proof of the lack of interest with 
which the Fairlie engine is regarded ; in fact; we are all too busy 
to do more than wonder what sort of thing this Fairlie engine 
can be like, with now and then a spasmodic inquiry ending 
nowhere. 
| Perhaps “J. D. B.” will favour me with his reasons for assum- 
ing that a Fairlie engine is only fit for bad and crooked roads, 
and not suitable for express engines. If ‘J. D. B.” will be 
pleased to do so, I will endeavour to prove to him wherein his 
| view of my engine iswrong. ‘J. D. B.” must permit me to point 
out that your original article, although headed “ Six-Coupled 
Express Engines,” discussed at the same time twelve-wheeled 
engines with eight-coupled driving-wheels. It is, to my mode of 
thinking, evident that engines with eight coupled wheels 7ft. 
diameter, and having 7ft. Gin. wheel base only, would be far 
better for all practical purposes than the diagram which he shows, 
| the wheel base of which would be i5ft. Gin., instead of 14ft. Gin.; 
| but this is no doubt a slip. 
| ‘The Fairlie engine can carry 3000 gallons of water when neces- 
sary, and 3 tons of coal. ‘The leading pair of wheels are Bisselled ; 
therefore, with six wheels in each bogie and a wheel base of only 
7ft. Gin., such an engine would run 150ft. curves in daily practice 
and without the least danger. The boiler and fire-box shown by 
“J. D. B.” in his diagram would not, I fear, give steam enough 
for cylinders equal to the adhesion of his six coupled wheels ; and 
as we are writing of express engines, there is, from my point of 
view, no possibility of getting steam enough for such adhesion, 
and cylinders equal to it to snove at express speed. A boiler on 
the Fairlie plan would make steam for such an engine ; as experi- 
ence has shown, more steam can be made with a Fairlie boiler 
than with the ordinary boiler, to the extent of 10 to 15 per cent. 
less heating surface, and a Fairlie eight-wheeled engine, weighing 
5 tons per wheel, would be equal almost to any express work that 
could be required. So low as the price of engines is at the present 
| moment, few could be got to build a six-coupled 7ft. wheeled 
| engine and tender, with a four-wheeled bogie, for £2300. 
With respect to Mr. F. Cred- + ) ° 
law’s letter, I must acknowledge that 
I am unable to understand why an 
j engine resting on six points, thus, ° ° 9 
should pass round curves better than an engine on five, thus :— 
© ° .. There must be more friction on the six 
“6 than on the five, the fifth point having 
| © a lateral movement, permitting the 
Bes ° leading bogie wheels to follow the line 
without following the centre line of the boiler always; on the 
other hand, this is exactly what the engine on six points is com- 
pelled to do, 

One of the best features of an engine having an Adams’ bogie is 
that the bogie leads the engine round curves and removes the 
shock of the whole mass of engine reaching the curve at once, and 
by a knock against the outer rail grinds round instead of being led 
round by the bogie. The Fairlie engine, on the other hand, is 
































entirely different ; the mass is borne on two points with steadying 
spring brackets, thus ;— 
| 


Therefore when it is passing round a curve, the one engine leads 
the other, and is on the curve before the other reaches it, and the 
centre of the fire-box, which is the centre of gravity, is inside the 
curve and represents a versed sine, so that the quicker the curve 
the greater is the versed sine, and the greater is the safety of the 
engine running. . 

1 regret I cannot prolong the subject now, but if, Sir, you will 
give me space and permission on another occasion, I shall be 
happy to give you an account of the differences in principle 
between a Fairlie engine and two ordinary engines coupled 
together. It is a common observation which I hear, that the 
Fairlie engine is only two engines coupled together back to back. 
The opinion itself is like unto many others given of my engine. 

Rost, F. Farrute. 

Palace Chambers, Victoria-street, Westminster, London, 8. W. 

April 2nd. 





MILL ENGINES. 

Str,—I have read with no little interest the account in your 
last number of the compound engines, or engine, at Messrs. 
Brearley’s woollen mills, and I should like to elicit an opinion 
from Mr. ‘Sellers, the designer, or from some of your correspon- 
dents, as to whether greater regularity and less wear and tear 
would not be insured by dispensing with the ‘‘fine leather belt 
48in. wide,” and attaching the engine direct on to the second 
motion shaft, which runs, as I take it, at 120 or 130 revolutions. 
In marine work and in locomotive work, as also in our own work- 
shops, ‘‘ gearing,” whether by cogs or by belting, has been given 
up, but [ have had no experience, or hardly any, in ‘ mill” 
work. MARINE ENGINEER. 











Crvm. AND MEcHANICAL EneGrneers’ Soctery.—On Thursday, 
the 11th inst., a paper was read before the above society in their 
rooms, 7, Westminster-chambers, by H. Ellis Hill, Assoc. 
Inst. C.E., on the “ Arrangement and Construction of Gas- 
works.” The author, after speaking upon the selection of site, 
described the various buildings and apparatus of a works 
necessary to supply a town of 5000 inhabitants, giving rules and 
particulars by which each part might be correctly designed and 
proportioned. The question of brick versus concrete for tanks was 
discussed, the author being in favour of the latter material, 
which he anticipated would play an important part in gasworks 
construction of the future. ‘The paper was illustrated with 
numerous diagrams of plant and apparatus, and also with a 
model plan for a small works, so arranged that while each = 
was conveniently situate for economical working, the whole 
works could be extended by easy stages to twice its first capacity. 
A discussion followed, after which the meeting adjourned till 
Thursday, May 2, when a paper will be read by William C. 
Street, Assoc. Inst. C.E., on ‘Landing Pier and Concrete 
Warehouses, Thames Haven.” 
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WOOD-WORKING MACHINERY, MIDLAND RAILWAY CARRIAGE WORKS, DERBY. 
MESSRS. THOS. ROBINSON AND SON, ROCHDALE, ENGINEERS. 
( For description see page 278.) 
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COMBINED BORING MACHINE AND JIGGER SAW 
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MORTICING AND BORING MACHINE. 
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FOREIGN AGENTS FOR THE SALE OF THB 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwietMevER, Bookseller. 

NEW YORK.—Txue WitimMer and Rogers News Company, 
81, Beekman-street, 

















TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Hl. R.— Wecannot pretend to say what the worda to which you vefer iaay mean. 
You can take a degree in engineering in Dublin or Glasgow. 

J. G. (Lewisham)— The screws of the lris were 18ft. Gin. diameter, 23ft. piteh, 
uniform or common screw, blades attached to boss 80 ax to be set to different 
pitches, distance apart about 20jt. 

. S.—The first 81 ton gun weighed 81 tons 6 ewt., with its original internal 
diameter of l4hin, It has since been bored out several times, losing weight 
at each operation, until it now weighs as nearly as may be 80 tons. 

J. W.—Much depends on the construction of the meter, If it is a good one it 
would not be affected by the action of the pump. Considering, however, that 
good water meters are not easily obtained, you would find it more satisfactory 
to pump from @ turk than from the mun. 








PETROLEUM ENGINES. 
(To the Editor of The Engineer.) 
Sir,—Would = reader kindly inform me if there are any engines 
2 


made to work with petroleum oil without the oil being made into gas? 
Belfast, April 10th. BEL. 
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STEEL AND CHILLED IRON PROJECTILES. 


For some time past we have considered that our 
Government was holding rather tenaciously to chilled 
metal projectiles while steel was coming in on the Con- 
tinent, and had there manifested such superiority that its 
adoption in this country was a mere question of time. If 
this be so, it is curious that in the competitive trial of 
shot now going on at Shoeburyness the English makers 
should, without exception, have submitted steel projec- 
tiles, while the foreign firms should have sent thilled 
metal, with one exception. As noticed in our report last 
week, the English private competitors are Whitworth, 
Vickers, Hadfield, the Landore Yompany, and Cammell, 
the whole of whom submit steel projectiles, though in 
two instances with a chilled metal point. The Royal 
Laboratory have their own service chilled iron projec- 
tiles, and an experimental shot made of a mixture of 
metals selected in the Department. The foreign manu- 
facturers supply the whole of the other chilled projectiles, 
such shot being sent in by Krupp and Griisen, and from 
Finspong, while the Gregorini metal has been sent from 
Italy and shot cast of it in the Royal Laboratory. The 
only steel shot supplied from abroad is that sent by the 
Terre Noire Company. No unprejudiced person can 
examine the points of the fired shot without seeing that 
the steel in no instance stands as rigidly up to its work 
as the chilled metal. On the other hand, the latter 
material has failed to produce the same effect as the 
steel, because, though rigid, it has broken up under the 
shock of impact. There is one exception to this rule to 
be found in the Finspong shot, which has held together 
and set up. It has manifested the qualities in which 
chilled shot are generally found deficient, but it has 
attained them at the expense of hardness, so that it has 
arrived at a close resemblance to the Terre Noire steel 
shot. In short a chilled shot has been made which 
closely resembles a second-rate steel shot. All this 
would argue that a steel projectile with a chilled point 
was likely to prove the best. The process of combining 
these two metals by fusion, however, is so very delicate 





that it seems as if it was likely to be uncertain as 
to its results. The iron is, we believe, poured into a 
chilled mould and the steel almost immediately follows. 
The iron then must become sufficiently consolidated not 
to be carried up and mixed with the steel, yet not 
too much so to prevent thorough union. n this 
union appears to lie the difficulty. The properties 
of the metals are different, and their behaviour in 
cooling can hardly the same. Their specific 
gravities, however, are more nearly the same than 
might be supposed by those who have not investigated 
the properties of chilled metal. Some chilled metal shot 
were compared with some cast in sand from the same 
ladle in the Laboratory many years since, and the specific 
gravity of chilled metal was found to be over 3 per cent. 
greater than that of those cast in sand. It is probable, 
therefore, that the specific er of chilled iron so closely 
approaches that of steel that there is little objection to 
be made on that score. As to the practical demonstra- 
tration of actual results obtained, it 1s to be noticed that 
the chilled points which were cast on to steel projectiles 
broke off apparently more readily than those of chilled 
projectiles proper. The results obtained by these shot 
were, however, very good, though the manufacturers have 
as yet had very little experience. The idea naturally 
suggests itself whether Sir J. Whitworth, who screws in 
his point, made from a distinct piece of metal—a piece of 
the same ingot, we believe—might not try a chilled point 
fixed in mechanically, in comparison with those attached 
by fusion to Wilson’s shot. Almost the only part of the 
Whitworth projectile that showed the effect of the 
enormous stress to which it had been exposed on impact 
was the point, which was slightly set up and scored. 

We do not wish, however, to get entangled in a discus- 
sion of details of the manufacture of projectiles but to 
deal with the general question of steel and chilled metal. 
The great advantage a by steel is its power of 
holding together. This is very important. Ironclad 
ships are now frequently made with strong portions 
pone os by specially thick armour, forming citadels, as 
it were. This entails the existence of armour-plated 
bulkheads. Apart from this, partitions of various kinds 
exist in vessels. Hence it is probable that shot will often 
strike iron, which it easily penetrates, and afterwards fall 
obliquely on a second wall of some kind in the interior of 
the ship. Under these circumstances, the air-space ex- 
periments at Shoeburyness tell us that chilled projectiles 
would shiver in fragments, while steel would have a much 
better prospect of holding together ; how far they would 
pack in doing so no doubt yet remains to be shown. 
If, then, it is desirable to penetrate anything beyond the 
first wall of iron, even when the latter is very thin, it 
will be necessary to employ steel. Other considerations 
have also to be weighed. It appears probable that there 
is some given thickness of armour which opposes sufficient 
resistance to cause the charge of any shell to explode at 
such a stage of penetration that the flash cannot effec- 
tually reach the wood backing. This is probably inde- 
pendent, to a certain extent, of the size of the gun 
employed, though not altogether so. A certain thickness 
of armour opposes a certain resistance per inch circum- 
ference to every shell, and some certain resistance per 
inch circumference may be supposed sufficient to fire the 
bursting charge of any shell. It is not a matter of re- 
sistance exactly, however. The question is, how is the 
powder caused to explode? We think it probable that 
the shell experiences a sudden check, and this sudden 
decrease in velocity causes the powder to receive a blow 
which fires it. A long shell with greater momentum 
than a short one would experience less check than the 
latter, and so its powder would not be so immediately 
fired. Thus the heavier shell might carry its explosive 
effect a little further. _ : 

Whatever prospect it has of doing this is much 
increased by the power of the shell to hold together ; 
hence steel appears likely to admit of being made an 
used so as to get the explosive action and flame deeper 
into the side of a ship than chilled iron. The importance 
of this is very great. A ship that is liable to suffer from 
what we may call shell action is liable to be set on fire, 
and when penetrated the fragments come into her interior 
in the act of opening with a wide cone of dispersion. On 
the other rae 4 a ship whose armour is sufficient to cause 
all explosion and flash to be generated in an early stage 
of penetration is hardly liable to be set on fire at all, 
pt when penetrated, the langridge that enters her 
interior does so in small quantity and nearly in a direct 
line, doing, therefore, comparatively little damage. Under 
these circumstances, therefore, it appears as if the power 
of a shell to hold together was becoming of more import- 
ance, and therefore we may expect that steel is likely to 
supersede chilled metal. Chilled shot still, however, 
makes a fight. Their hardness favours them, 
and those of the regular service pattern in the recent 
trials gave good penetration. The Finspong shot proved, 
on the other hand, that chilled metal might be made to 
hold together. Nevertheless, the Laboratory shot broke 
to pieces, and the particular Finspong shot which held 
together did not penetrate so well as the one which broke 
asunder. The excellence attained by these projectiles no 
doubt makes it right to give them full trial ; but con- 
sidering the vast experience that we have already had 
with them, considering also the probable cost of the 
Finspong projectiles, it appears likely that steel must in 
the long run be victorious. 


THE EDUCATION OF NAVAL ARCHITECTS. 

WE commend to the attention of our readers a paper 
“On the Royal Naval College and the Mercantile 
Marine,” read by Mr. John last Friday at the morning 
meeting of theInstitution of Naval Architects. It supplies 
another illustration of the evil influence which the 
Science and Art Department of South ggg 
appears to exert over everything which it touches. The 
i iding a school where young men could 


idea of pro ’ 
receive that theoretical training which is not readily 


acquired in shipyards or mould lofts was excellent, but 








the details of the system adopted in the management of 
the pretentious building in Exhibition-road presented a 
series of blunders which have hardly ever been paralleled 
in any educational establishment. Mr. John hardly yet 
sees this, but he was compelled to admit that to all 
intents and purposes the undertaking has been a miserable 
failure. The School was specially intended for the use 
of the sons or other relatives of the mercantile ship- 
builders of Great Britain ; but these gentlemen, almost 
to a man, declined to avail themselves of the opportuni- 
ties which were offered to them. It came out in the dis- 
cussion which followed the reading of Mr. John’s paper, that 
only one pupil of the right kind had entered the School. 
“Many praiseworthy efforts were made by the Science 
and Art Department to foster and develope the uses of 
the School in this direction, namely, the training of 
private students ; but all their inducements failed to 
attract real support from the private shipbuilding yards 
of the country.” The School did, we admit, obtain 
students, but the unfortunate young men found that, 
after studying hard for three years, they had acquired 
information which was entirely useless to them as a 
means of winning bread. They went in with the idea 
that they were to be taught shipbuilding; and they were 
taught the higher mathematics, to lay off ironclads, and 
to do various things for which there is as much demand 
in an ordinary shipyard as a knowledge of botany or 
anatomy. ‘The shipbuilders would not give employment 
to the South Kensington young men. They knew better. 
Nothing that we could say against the School would be 
so damaging as the admissions made by Mr. John while 
ostensibly advocating its cause. After calling attention 
to the failure of the institution, which utterly collapsed, 
and has been embodied in the Royal Naval College at 
Greenwich, he went on to admit that this College 
is not likely to be more successful than that at 
Kensington, and suggested a remedy, the ludicrous 
feature of which was prominently brought out in the 
course of the discussion. Mr. John’s idea is that a 
shorter and, to speak in plain English, useful, course of 
instruction should be imparted to the pupils, which is 
sound reasoning so far as it goes; but this cannot, it 
seems, be done, without increasing the staff. Then Mr. 
John was asked if it was probable that Parliament would 
grant funds for the payment of an increased staff in a 
college practically without students? We suppose the 
matter had never struck Mr. John in this light before, or 
he would have said nothing about it. To the ordinary 
mind, it appears that the only way to make the College 
useful is to minimise a course of instruction which 
answers but a very limited purpose, and to employ the 
existing staff in teaching young men things which will 
be afterwards of value to them. It would seem, indeed, 
that the number of young men who intend to compete for 
Government appointments, and to whom a different 
training is essential, are so few, that the existing staff 
would not be very hard worked, if the suggested innova- 
tions were actually adopted. 

The more carefully the question is considered, the more 
evident does it become that little can be hoped for 
the College while the South Kensington taint clings to it. 
The original idea involved is altogether fallacious. Cer- 
tain Government naval architects got hold of the 
notion that the mercantile shipbuilders of Great Britain 
are an ignorant lot; that they entirely lack knowledge 
of the higher mathematics ; and that if the rising genera- 
tion could be taught these things better ships would be 
built in future, and that the students who had been well 
saturated with recondite knowledge would find a ready 
market for their information in private ship-yards. But, 
as a matter of fact, there is no necessity whatever for 
this kind of training. On the one hand, all the mathe- 
matics in the world will not teach a man how to build a 
merchant ship, and on the other, the finest merchant 
steamers and sailing vessels in the world come out of 
British yards now, have done su for years past, 
and have been designed and built by men whose 
mathematical training might not enable them even 
to matriculate in the Naval College. Mr. John was 
compelled to admit, “ That a knowledge of the calcula- 
tions in ordinary use, such as displacement, tonnage, 
metacentre, and the easiest method of estimating weights, 
is easily picked up in the mould loft or the drawing 
office ; and the test difficulty I see is to convince 
private shipbuilders and others wishing to bring their 
sons up to the profession that the additional knowledge 
obtained at the Royal Naval College is worth to them the 
time, trouble, and expense of acquiring it.” Precisely so. 
But how is it that Mr. John fails to see that men who 
have been building ships all their lives must be at least 
as competent to pronounce an opinion on the value of a 
high scientific training, as a few individuals who have 
never built a vessel with their own money in their lives, 
and who are probably as ignorant as it is possible 
to be of the commercial questions turning up from 
morning to night in every shipyard in the country? 
Again, it must not be forgotten that abstruse calculations 
are of no value whatever, unless the conditions on which 
they are based are observed. For example, in calculating 
the stability of an ironclad, good «service is done, for the 
conditions on which that stability depends are practi- 
cally unchangeable. But what advantage would be 
gained by working out the curves of stability of a 
3000-ton merchant steamer, which carries a cargo of rail- 
bref iron on one voyage and one of grain the next? The 
stability of such a ship on any voyage depends on the 
stevedore more, much more, than on the naval architect. 
Why does not South Kensington, then, establish a school 
for stevedores? Mathematical training of the highest 
class, a profound knowledge of specific gravities, strains, 
and a hundred such things, are quite as much wanted by 
the men who load ships as by those who build them. We 
make South Kensington a present of the hint. 

It speaks well for the good sense of the Institution of 
Naval Architects, as a body, that the fallacies involved 
in the whole theory of the Naval College were freely 
expressed by more than one speaker. Sir John Hay 
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went to the root of the matter in a telling and all too 
brief speech. He said that he supposed it must be 
admitted that certain men had left the School imbued 
with all that it could teach, and that there were at all 
events some men in existence who were profound mathe- 
maticians and naval architects as well. But not long ago 
a certain competition was held for designs in shipbuilding, 
under the auspices of the Fishmongers’ Company, and | 
“T found,” said Sir John, “that the first prize, and the 
second prize, and the third prize all went to Mr. Mackrow, 
a gentleman who was never inside a college in his life. 
How did this happen! What were the highly-trained 
gentlemen doing?” Sir John’s questions were wnanswer- 
able. The attempt to compel lads to learn what is really 
useless to them must end in failure, and the sooner it is 
understood by Mr. John and the Government that men 
now-a-days endeavour to have their sons taught 
that which will enable them to earn their bread, the 
better for all parties. One of the speakers deprecated 
the idea that no interest was taken in education by 
private shipbuilders. He showed: that, on the contrary, 
when the right sort of training was given it was largely 
accepted. He cited his own Scotch town as an instance. 
It contained but 30,000 inhabitants, and yet to his own 
knowledge there were no fewer than twenty-five students 
in that town who were working hard to learn not only 
the practice, but the theory of-shipbuilding. This con- 
trasts forcibly with Dr. Woolley’s statement that they had 
had in all since the Naval College was opened but 
twenty-five private students, with the whole of Great 
Britain from which to choose. It was then urged by the 
supporters of the College that much good would be done 
if private shipowners would allow the students to go and 
spend some time in their yards and learn practical 
details. The College would draw all the fees, and 
the shipbuilders would give all the instruction. It 
is not remarkable that one or two speakers ventured 
to suggest that this was expecting just a little too much, 
and that it might be found to clash with the apprentice- 
ship system. We feel disposed to go much further than 
this, and assert that the proposal is one of the most 
audacious we ever heard made. The plain truth is, that 
British shipbuilders are too sensible to believe that what 
is known ir the scientific slang of the day as “ the higher 
education,” is necessary to the successful pursuit of their 
profession. There is no abstract virtue in mathematics, 
or in any other branch of knowledge, which entitles it to 
be regarded as superior to any other. We are dealing 
now, not with the education of men who can afford to 
spend a lifetime of elegant leisure, but with men whose 
learning is intended toenablethemto make money ; andre- 
garded from this point of view, the highest educationa naval 
architect can have is that which will enable him to build 
good shipsatthesmallest possible price. The Naval College 
cannot teach this, aud time spent in acquiring the theo- 
retical training which its professors are alone able to impart 
is time wasted. In Government ship-yards mathematical 
training of a very high order is not only desirable, but 
necessary ; but even the Government have found that 
the standard they set up for students has been too high. 
Lord Hampton read on Friday a memorandum which he 
had just received from Mr. Barnes, of the Admiralty, at 
the instance of Sir Massey Lopes, which runs as follows :— 
“You will be pleased to hear that the Board of Admiralty 
have intimated that a limited number of free student- 
owe will be offered annually to private students in naval 
architecture and marine engineering at the Royal Naval 
College at Greenwich who, having passed the usual 
entrance examination, pass satisfactorily a further exami- 
nation in mathematics, chemistry, physics, and practical 
shipbuilding or marine engineering. These free student- 
ships will be held for three sessions if the ordinary 
College examinations at the end of each session be passed 
satisfactorily. In addition, to the candidate who comes 
out first in order of merit will be awarded a scholarship 
of £50 a year, also tenable for three years, if the College 
examinations are passed satisfactorily. These arrange- 
ments will take effect next session.” It was intimated 
that the standard of matriculation would be lowered. 
The truth is that the Government school is not much 
more popular than that which failed at South Kensington, 
and so special inducements are offered to try and coax 
students in. 


_— —__—_—_—_——_@———__ —_—— 


TRON MAKING IN INDIA. 


Mr. WALTER NEss is now back again in the Central Presi- 
dency in charge of the Government collieries at Warrora, 
which he has so successfully developed, and he is preparing 
to take such steps as may be called for in the interests of 
Government iron and steel making there. His visit to this 
country, and the numerous experiments which he instituted, 
and in part conducted, to utilise the friable coal in the smelt- 
ing of the rich magnetic ironstone which is so plentiful fifty 
miles only from the existing collieries, have resulted in an 
adaptation of the Blair system to the purpose designed. Mr. 
Ireland, in his paper read before the recent meeting of the 
Iron and Steel Institute, showed how that adaptation has 
been brought about. The old form of furnace has been used, 
in which the heat is transmitted through the retort, but so 
arranged as to heat up the ore with less delay than in the old 
method. This was secured by abandoning the inserted pipe 
or thimble, and so dividing that part of the retort as to 
multiply the heating surfaces and operate upon only small 
quantities of ore at once. ‘‘A small furnace (says Mr. 
Ireland), some 20ft. in height over all, was erected on this 
principle, with a reducing retort about 18in. diameter and 
10ft. Gin. high, and a cast iron pipe on the top 84in. diameter 
to heat up the ore.” In this furnace “‘some 20 tons of the 
Indian ore has been operated on, and iron sponge of uniform 
and excellent quality produced, part of which has been made 
into first-class tool steel, and some of it melted in a cupola 
into pig metal.” The steel upon which, we may explain, 
Sheffield firms reported in the highest terms, was obtained by 
melting some of the sponge made by the adapted Blair furnace in 
a pot furnace, at Annen, near Dortmund, in Westphalia. It 
is something to have found a means whereby the natural pro- 
ducts described can be utilised where they lie, though it may 
involve the use of a system of smelting which in point of 





economy bears unfavourable comparison with the systems 
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applicable to the smelting of ivonstone with a strong fuel. | Mr. Bjorling, the author first briefly reviews the various 
Mr. Ness’s experiments with the blast furnace and the cupola | patents taken out for similar engines during the last 


convinced him as apractical man that by a method which should | twenty years. 
yield metallic sponge the object desired could be attained. | the details of the differe 


He is to be congratulated upon the success which has yielded 
to his perseverance. The Indian Council will doubtless an- 
thorise the prosecution of the work now shown to be possible. 
The Central Presidency owns a new source of wealth ; and in 


| them the principal point of difference. 


As may be supposed, the arrangement of 
nt parts constitutes in many of 
The discussion 
turned chiefly upon the relative economy of various forms of 


| pumping engines. Mr. 'Tweddell communicated a valuable 


the prosecution of a new industry the natives will have bad | 


found for them a further means of remunerative employment. 


THE FACTORY ACTS IN SHEFFIELD. 

AccorDIncé to the old proverb, ‘* New brooms sweep clean.” 
Shettield has recently been favoured with two new brooms 
under the Factory Act legislation. Two new inspectors have 
been appointed to the Sheffield district. Both of them are 
most estimable gentlemen, and show a righteous-——the manu- 
facturers are disposed to say over-righteous—zeal to discharge 
the onerous duties of their position. The gentlemen who 
have previously filled the office have certainly done much 
good work in the way of lessening the hours of labour, and 
dealing a death-blow at that venerable and vicious institution 
known as ‘‘ bull-week.” Outside Hallamshire it may not be 
generally known what ‘ bull-week” means. At one time 
the workmen began to make extra hours—that is, ‘‘ to bull” 

three weeks before Christmas. At first they worked an 
hour or two late every night. ‘That was called ‘‘ calf” week. 
Next week they worked a few hours more every night. That 
was called ‘‘ cow” week. The week terminating on the night 
before Christmas was nearly all night work. That was 
“bull” week. At this institution, Mr. Gould—one of the 
most efficient and courteous of Factory Act inspectors—made 
a dead set. By tirmly carrying out the provisions of the Act 
as they apply to young persons, he was able to touch the 
antique custom in a vital part. Mr. Gould got at bull week 
under the fifth rib, and though men still work late towards 
Christmas-eve that they may have money to spend and time to 
spend it during the holidays, theexcesses of the practiceare now 
pleasantly conspicuous by their absence. The two new 
inspectors have set themselves even more heroic work than 


that. They have come to the conclusion that the grinders 
hull is a factory. It will be difficult to convince the 


grinder that it is so; and, recognising this difficulty, the 
suggestion has been made to the emyloyer that he should 
undertake the task of making the men see with the inspectors’ 
eyes. ihe employers decline to do anything of the kind, the 
more particularly as they cannot see the way themselves, 
There is really no resemblance between a factory and a grind- 
ing wheel. Ina factory or mill, such as may be found in the 
woollen or linen districts, the handsare ‘‘rung in” or ‘rung 
out” atacertain hour. In Sheffield, each hull may be, and 
usually is, let toa different grinder, who comes and goes as 
he likes, and works for whom he pleases. Even in one large 
establishment, where the grinders are obliged to work for the 
proprietor of the ‘‘ wheel,” the men are very much their own 
masters. They do their work at such times as they please ; 
and if the master comes in and finds ‘“‘his workmen” reading 
the newspaper, or carrying on a controversy with his neigh- 
bour grinder on the Eastern crisis, no question is asked, and 
no objection taken. A grinding wheel is a place where power 
from one wheel drives many grinding stones; each stone, 
with seat and appurtenances, isa ‘“‘hull,” which is let to 
workmen who take employment from any one they 
please, and work at it according to their own erratic 
moods. It is no ‘‘factory” at all; and any attempt to 
make it one can only harass the owner, and annoy the tenant, 
without producing any benefit to the community, or profit to 
the department. Any attempt to strain these Acts would at 
present be singularly ill-timed, whether as regards any new 
interpretation of the word ‘“‘factory,” or the imposition of 
additional requirements under the medical provision of the 
statute. It has been stated, on behalf of those employed 
under the Act, that in the case of accidents—even to the 
cutting of a finger—information should be sent to the medical 
officer under the Act! Surely this is as absurd as it is cer- 
tainly an impracticable requirement. The medical officer 
usually resides a mile or two from the works. If the accident 
is trifling, why go so far when so little is needed? If it is 
serious, Why waste precious time and imperil more precious life 
in going a long way when equally competent help may be had 
close at hand? Common sense suggests that when accidents 
require surgical skill, the wisest course would be to call in the 
nearest doctor equal to the duty. 





Society of Engineers: Transactions for 1877. London: E. and 
F, N. Spon, 

THE prompt manner in which this volume has been 
issued, containing the “Transactions” of the “Society” for 
the whole of last year, reflect much credit upon the 
council and the officers. Besides the inaugural address 
of the president, Mr. Thomas Cargill, it comprises eight 
papers upon different subjects. The first communication 
deals with “The Mechanical Firing of Steam Boilers.” 
The principle is applicable under a variety of circum- 
stances, but its chief value would, according to the 
opinions expressed in the course of the discussion which 
followed the reading of the paper, evidently consist in 
its extensive employment in the Royal Navy and 
the steamers of our large ocean companies. It has 
not yet reached this point, but it may. Independently 
of the economy of mechanical stokers, the humanitarian 
view of the question ought to be considered. The 
heat attending the operation of stoking in_ the 
steamers plying in the Red Sea and Persian Gulf is so 
intense that Europeans cannot stand it, and Nubians 
have to be pe an in their place. The “ Priming 
of Steam Boilers,” by Mr. Major, dealt with an evil 
to which but too many boilers are more or less subject. 
The remedy proposed by the author is to inject petro- 
leum into the boilers by a very simple apparatus. 
It consists of a cistern holding the petroleum, placed at 
any convenient distance, a connection pipe, a valve, and 
acock, The latter is screwed into the valve-box of the 
feed pump between the suction delivery valves. It was 
stated that the use of petroleum not only prevented 
priming, but also rendered the boiler less liable to 
incrustation. Priming is a fruitful source of dispute 
between the makers of boilers and those using them, and 
any remedy which would cure the evil would be highly 
welcome to both parties. 

In the paper on “ Direct-acting Pumping Engines,” by 








paper on “ Direct-acting Hydraulic Machinery,” which 
touches upon a subject having a very large field of appli- 
cation and utility. One of the especial kinds of work to 


| which the hydraulic machine is applicable is that of 


rivetting, and its superiority in point of economy over 
hand rivetting appears incontestable. At the Stratford 
shops of the Great Eastern Railway, for example, Mr. 
Tweddell’s hydraulic rivetters have been used for some 
time, and the front tube plates of boilers have been put on 
by its means. It appears from the experience gained at 
these works that hand rivetting which would amount to 
£3 Gs., can be done by the rivetter for 11s., and that the 
cost of putting in foundation rings by hand labour, which 
reached £1 17s. 7d., could be reduced to 9s. by the use of 
the machine. With regard to the comparison between 
hydraulic and steam rivetting the relative economy is 
much more evenly balanced. The first cost is pretty 
much the same, but the cost of maintenance appears to 
be in favour of the hydraulic machine under certain con- 
ditions. So far as efficiency is concerned, if the work be 
done in the best manner, there will be no difference in 
the quality whether by steam or the hydraulic machine. 
The subject of “Tube Wells” is fully investigated in 
the last two communications. These wells furnish a 
very ingenious, rapid, and economical means of obtaining 
water at shallow depths, but when they are attempted to 
be applied to considerable depths their success and their 


| economy are somewhat doubtful. The “ Transactions ” 





are edited by Mr. P. F. Nursey, secretary to the Society, 
and do credit alike to him and the publishers, 


WOOD-WORKING MACHINERY AT THE MID- 
LAND RAILWAY CARRIAGE WORKS, DERBY. 
No. IV. 

Wirn our third article—see Tur Enxcineer for March 
29th—descriptive of this machinery, illustrations were 
given of a boring machine with four spindles, by which 
a piece of frame timber requiring holes of four different 





sizes could be finished, so far as the necessary holes 
are concerned, without stopping to change augers or 
without passing the timber on to another machine. With 


this impression will be found illustrations of a large machine, 
placed contiguous to the above in the shop, for boring large 
holes, and for morticing and slot-morticing. The last 
operation is performed by means of the high speed spindle, 
mounted on a carriage sliding horizontally, and controlled in 
its range of horizontal motion by the connecting rod and 
crank dise seen in the front elevation, Fig. 2. The crank pin 
in the disc is adjustable in a radial direction through a short 
range, to suit the ditferent lengths of slot-mortices ; but these 
lengths, in the heavy timbers for which this machine is 
required, do not vary very much. The depth to which the 
slot shall be made is tixed by means of the adjustable collar 
on the upper part of the spindle, the contact of which with 
the bearing limits its descent. The slot-mortices thus formed 
are not generally squared at the ends, but they may be by 
the morticing tool in the centre of the machine. In morticing, 
a clearance hole is usually bored by the tool at the left-hand 
part of the machine at each end of the intended mortice, and 
both ends are squared out by the same morticing tool, as by 
means of the handle, shown at the bottom of the tool carrier, 
the tool may be turned round while the machine is running. 
The timber, it will be seen, rests upon a bed movable in 
normal horizontal directions. Upon the crank shaft for 
working the morticing tool is a fly-wheel controlled by a 
powerful brake, applied simultaneously with the shifting of 
the strap on to the loose pulley by the hand lever, shown in 
the front elevation ; the other spindles are separately driven 
and controlled. This machine was specially designed for 
railway carriage and wagon work, and is capable of boring 
and morticing holes 3in. in width and l5in. in depth, and 


will take in wood 15in. square, and of course of any 
length. This is a fine, well designed machine, and 
its weight, five tons, assists in securing the steadiness 


which we observed in its working. Passing over many of 
the machines the positions of whicli were indicated on the 
plan of the works given at page 181, the visitor's attention is 
directed to the double shaping machine, also illustrated in 
this impression, This is a large machine for ae and 
moulding all kinds of work, and is particularly applicable to 
the curved work of door and window frames, Guards are 
provided for each cutter block for regulating the depth of the 
cut, and the cutter spindles are adjustable in a vertical direc- 
tion through a possely ar range. The saw placed above the 
table and adjustable in a vertical direction is more especially 
for groovings about carriage doors, and particularly for those 
grooves or rebates which vary in width, and which can only 
be done correctly with the groove upwards and in sight. The 
strap for driving this saw is maintained sufficiently tight at 
the different positions of the saw by means of the loose pulley 
and balance weight seen principally in dotted lines in the end 
elevation. An illustration has been given at page 216 of a 
cross cut saw bench with fittings, designed especially for 
cutting out the segments for the body of Mansel’s carriage 
wheels, On page 276 will be found illustrations of another 
machine designed especially for making these wheels, and 
particularly for sawing round the periphery of the wood body 
or centre, and for borg the holes through which the bolts for 
securing the clip rings pass. The horizontal circular table on 
which the centre is secured revolves by means of the self- 
acting feed arrangement shown in the drawings, the gig saw, 
best seen in the side elevation, working at the same time and 
thus shaping the body. The table is provided with notches 
and a catch for the division of the circle on revolution, into 
sixteen parts, the number of holes required. It may be asked, 
why should not these centres be turned up ina lathe, but a 
little consideration will show that the operation is performed on 
this machine with equal, if not with greater rapidity than it 
could be in a lathe, and it is moreover effected with one 
setting, that is, the one necessary for boring the holes, The 
table is adjustable to or from the saw, so that wheels of dif- 
ferent size may be sawn or bored, Another machine is pro- 
vided for boring the centres of the wood dises for the receipt 
of the iron bosses and the bolts by which the two parts 
of the latter are held together. It is arranged with 
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two vertical boring spindles close together, the one for 


boring the large hole for the boss, and the other a small 
spindle for boring the eight bolt holes. The centre boring 


spindle is fitted with a peentn screw which acts as the | 


feeding apparatus for the boring head, and is also applicable 
for foreing the boss into the hole. ‘The table on which the 
wooden segments forming the body of the wheel are cramped, 
is, like the machine illustrated, made to revolve and is fitted 
with a catch which engages with eight notches, so as to divide 
the revolution into eight parts when boring the boss bolt holes, 
For all the various parts of the railway carriages and wagons 
of standard types, it is Mr, Clayton’s intention to have 
templates and gauges from which the timber may be marked 
off } 

tine set of machinery at his disposal may be employed to the 
greatest advantage by obtaining that accuracy which their 
proper use secures, and which should make it easy to put the 
various parts together as they leave the machines, without the 
expensive ‘fitting’ which comes from careless use of machines 
and want of templates. We have not given the velocities at 
which the different cutters of the machines described are 
driven, as they are principally, though not all, employed on 
hard woods; and as the speed necessary for clean cutting 
varies with the nature of the material it would be of little 
use to give it for one, especially as the practice as to speeds is 
80 varied, 

Besides the machines we have illustrated there are, as will 
have been seen from the plan already referred to, many 
machines which want of space prevents our noticing. 
Altogether there are about seventy machines in the shop, 
and among those we have not described are band saws, 
planing machines, rebating machines, key and trenail making 
and pressing machines, general joiners, lathes, copying lathes 
for spokes, hammer shafts, &c. ; machinery for grinding saws 
and tools, and y guiney for gulleting, re-toothing and mending 
circular, vertical, and band saws. The machines are generally 
of good and substantial design, and are such as fully maintain 
the high reputation of the makers. 








DR. BYRNE'S PNEUMATIC BATTERY. 

Tus battery has nothing to do with guns or warfare, but is 
supposed by its inventor to introduce an improvement into 
the ordinary voltaic cell. The patentee is an American, and 
the battery has been introduced into England by Mr. H. 
Edmunds, of 57, Gracechurch-street. If the value of the 
invention depended on the courtesy or energy of the intro- 
ducer, Mr. Edmunds would reap a rich reward; but the 
value is judged by other considerations than these, and hence 
we fear the pecuniary benefit derived from the battery will be 
a negative quantity. We have here, however, to consider 
two points—the purely scientific aspect of the battery, and its 
economical value. Mr, W. H. Preece, the engineer of the Postal 
Telegraph Department, seems to have taken the battery in 
hand, This gentleman is nothing if not energetic, and since 
his recent visit to America everything American possesses a 
es fascination for him. We trust, for hisown sake, that 
ie will acknowledge without delay the hasty scientific, or 
rather non-scientific, statements he has made concerning this 
battery, for they seem to us wholly and completely to ignore 
all that science has done, and all our preconceived notions of 
fundamental chemical action. The goal of science is truth, 
and it is the duty of every scientist to point out what he con- 
ceives to be a departure from the royal road. Of course 
critics, like all other members of the human family, are 
fallible ; but it is within the power of any reader to point out 
the critic’s fallacies. Let our aim then be truth. 
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The following section will render assistance in the under- 
standing of the cell:—A BC D represents a glazed earthen- 
ware jar; Zn represents a zinc plate, which forms the positive 
pole of the battery. The negative pole consists of a compound 
plate, having a platinum face backed with copper, which 
again is covered with lead. The inventor and Mr. Preece 
claim singular advantages from this compound plate. That 
it is of any use at all we are inclined to deny, and base the 
grounds of our denial on first principles. The exciting fluid 
of this battery is dilute sulphuric acid. The oxidant is a 
solution of bichromate of potash. Glass tubes are introduced 
into the liquid, through which a current of air or other gas is 
pumped, and thus a constant and violent agitation of the 
contents of the cell is provided, First, as to the originality 
of these components of the battery :—Sulphuric acid is gene- 
rally used ; zinc is almost always used for the positive plate ; 
bichromate of — is an old oxidant; platinum, as is well 
known, is used as a negative. Agitation by air, by shaking, 
by stirring, &c., has been in use many years, so that the sole 
originality consists in the compound negative. Seeing that so 
little can be claimed, it is perhaps just as well to attribute as 
sreat a value to so little a matter as possible, and this Mr. 
reece does not fail to do. ‘This gentleman, we believe, was 
the first to bring the battery into public notice. He men- 
tioned it at a meeting of the Society of Telegraph Engineers, 
and he read a paper on it before the Physical Society on the 
20th of March. Singular to state, there was absolutely no 
experiment described to enable any one to determine exactiy 
the value of the cell, but much was stated, which we believe 
to be unscientific. Mr. Preece spoke in high terms as to the 
value of the compound plate. Ve gavé us Ohm’s formula. 


Cs R , and spoke of C increasing directly as E, or inversely 


as R, and having previously dwelt upon the fact—fiction we 
should prefer to call it—that the compound negative plate 


decreased R, he left us to infer that any such decrease in R 


would have a considerable effect on C. 


e st r | a considerable increase in C, 
or form and position of holes, mortices, &c., so that the | 
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Now, as to the value of this. KR really consists of two 


parts, external and internal resistance, and the formula may 


and must in this discussion be written C R 
‘ 


when R 
- 
represents external, and + the internal resistance in the 
circuit. We have always been led to suppose that the 
greater portion of + depended wpon the find and that the 
resistance of the plates was altogether inappreciable. Further, 
when R is large + is practically unimportant. In the 
experiment shown by Mr. Preece he heated a piece of 
platinum wire, and thus had a fair value for R, whilst he led 
us to suppose that an infinitesimal reduction in 7 would cause 
If the thing was worth the time 
and tr able of an experiment we would give absolute figures, 


| but thus being a question of everyday observance, and our 


time capable of being better employed, we have not hesitated 
to speak from theory. The compound plate has, we venture 


| to affirm, no appreciable effect, because of decrease of internal 


resistance, however and whenever the battery be employed. 
One other among the many fallacies —, the theory of 
this cell seems worthy of refutation, and Mr. Preece strongly 
insisted that the increase of action was not due to chemical 
but to mechanical action. His own statements, however, 
when viewed in connection with the fundamental principle of 
chemistry, ought to have shown the error into which the 
advocates of the mechanical theory have fallen. Following 
the true path to a certain point, the advocates of the 
mechanical theory leave it most unaccountably. What is the 
use of the bichromate? Does it act upon the Zn or the Pt, 
or the Pb, or is it used to oxidise the H, given off by the 
action of the H, SO, on the Zn, as represented by 
Zn + H, SO, = Zn SO, + Hy? 

Is it not this H, which causes the phenomenon of 
polarisation? ‘The true value of the agitation is to cause this 
oxidation to take place more rapidly, and so allow the primary 
chemical action to take place more rapidly. Mr. Preece did 
not seem to see the drift of a question put as to whether he 
had tried the battery with dilute sulphuric acid only. If the 
action is purely mechanical, the effect would obviously be the 
same were the bichromate solution entirely absent. The 
whole power of the battery is estimated by the quantity of 
zine consumed, for this is the only source of power.. The 
amount consumed isadmitted tobe enormous. Further, much of 
the power derivable from the consumption of Zn is wasted in 
heating the cell. The total heat units derived from the con- 
sumption of a given Fyre of Zn is known. A simple 
experiment or two would show how much of this heat can be 
obtained and used externally—the difference between the two 
values is the waste. We firmly believe that we have here a 
battery calculated to consume an enormous quantity of Zn, 
and give in return a minimum of useful work. The same 
quantity of Zn consumed in the same time in any other form 
of cell would give better results. We gather, however, that 
the design is not intended for general use, but more especially 
for surgical and mining purposes. As regards the former, Dr. 
Stone mentioned at the meeting of the Physical Society that a 


somewhat similar plan had been tried at St. Thomas’s 
Hospital many years ago, and given up as unsuccessful, If 
economy and quick deterioration are not questions of 


importance, this battery may commend itself as extremely 
portable. 





THE BLUE PROCESS OF COPYING TRACINGS. 

Mr. P. Baryes, of Philadelphia, thus describes the process by 
which the blue tracings with which many of our readers must be 
familiar, are produced. 

The process is believed to be of French origin, and has 
been used for many years. Special attention seems to have 
been directed to it recently, and its great value to engineers 
appears likely to be fully recognised. The manipulations 
required are of the simplest possible kind, and are entirely 
within the skill and com Bere of any office boy who 
can be trusted to copy a letter in an ordinary press. These 
particulars may be summarised somewhat thus :—(1) Provide a 
flat board as large as the tracing which is to be copied. (2) Lay 
on this board two or three thicknesses of common blanket or its 
equivalent, to give a slightly-yielding backing for the paper. 
(3) Lay on the blanket the prepared paper with the sensitive 
side uppermost. (4) Lay on this paper the tracing, smoothing it 
out as perfectly as possible, so as to insure a perfect contact with 
the paper. (5) Lay on the tracing a plate of clear glass, which 
should be heavy enough to press the tracing close down upon the 
paper. Ordinary plate glass gin. thickness is quite sufficient. 
(6) Expose the whole to a clear sunlight, by pushing it out on a 
shelf from an ordinary window, orin any other convenient way, 
for six to eight minutes. If a clear sky-light only can be had, 
the exposure must be continued for thirty to forty-five minutes, 
and under a cloudy sky sixty to ninety may be needed. (7) Re- 
move the prepared paper and wash it freely for one or two 
minutes in clean water, and hang it up by one corner to dry. 

Any good hard paper may be employed—from even a leaf 
from a press copy book up to Bristol board, which will bear the 
necessary wetting. For the sensitising solution take 1{ oz. 
citrate of iron and ammonia; 1} oz. red prussiate of potash ; 
and 8 oz. of clean water. Dissolve these separately and mix 
them, keeping the solution in a yellow glass bottle, or care- 
fully protected from the light. The paper may be very con- 
veniently coated with a sponge of 4in. diameter, with one flat 
side. The paper may be gone over once with the sponge quite 
moist with the solution and a second time with the sponge 
squeezed very dry. ‘he sheet should then be laid away to dry 
in a dark place, as in a drawer, and must be shielded from the 
light until it is to be used. When dry, the paper is of a full 
yellow and bronze colour. After the exposure to the light the 
surface becomes a darker bronze and the lines of the tracings 
appear as still darker on the surface. Upon washing the paper 
the charcteristic blue tint appears with the lines of the tracing 
in vivid contrast. It will readily be seen that the process is 
strictly photographic in the ordinary sense of the word, the 
tracing taking the place in the printing of the ordinary glass 
negative. A working drawing thus made Turntables its own back- 
ground, and does not require to be placed over a white back- 
ground, as is often the case with a tracing. If desired, the copy 
can be made upon common bond paper, which can be mounted 
upon a board in the usual way. Inasmuch as such es can be 
made from tracings only, it may be well to suggest and urge that 
drawings can be completed or nearly so in pencil upon paper in 
the usual way, and that all the inking can be done upon tracing 
cloth laid upon the pencil work. In this way the cost of the 
tracing—in the ordinary sense—can be wholly saved, and the 
single copy of the finished tracing can thus be made in the 
“pitie * way tothe best possible advantage. It may safely be 
said that this method of copying can be employed, if only 
one or two copies per week are needed, of ordinarily complex 
drawings, with excellent results, and with a very important 
saving of time and money. 








THE system of heating private houses and other buildings by 
steam supplied by pipes Taid as are now the gas and water pipes in 
this country has been successfully applied to a block of fifty-one 
houses in New York. 
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SYSTEM, 
DOCKS.* 
By Mr. Cuar.es Etwry, of London. 

Tue Victoria Graving Docks, which are situated at the south- 
east corner of the Victoria Docks, may be said to consist 
of a powerful hydraulic lift by which the ships are lifted 
out of the water, several porn of various sizes for supporting 
the ships when lifted, and eight docks or bays into one of which 
the pontoon is floated when a ship has been docked upon it. The 
hydraulic lift consists of thirty-two presses contained in cast iron 
columns arranged in two parallel rows placed on each side of the 
“Lift Pit” at the entrance of the Graving Docks. 'The clear space 
between the two rows is 62ft., and the columns in each row are 
spaced at 20ft. centres, making a total length of 300ft. Between 
and at the back of the columns in each row is a timber platform 
which also extends beyond the “columns at the ends of the lift. 
The number of the presses worked is regulated by the length of 
the vessel to be lifted. ‘The hydraulic ram in each column, which 
is 10in. in diameter and of 25ft. stroke, carries a crosshead from 
which are suspended, by means of long vertical straps, two iron 
girders 66ft. in length, which extend across the lift pit to the 
corresponding column on the other side. There is thus a seriesof 
sixteen pairs of suspended girders extending across the lift pit. 
The pontoons hitherto used by the Victoria Graving Dock 
Somneny are wrought iron trays with continuous plating at the 
bottom, but open at the top. The construction of the largest of 
them, which is 322ft. long x 59ft. wide, is as follows :—Five 
longitudinal girders spaced 14ft. 74in. apart, connected’ with 41 
cross girders spaced 8ft. apart, form a framework which distri- 
butes over the surface of the bottom skin of the pontoon the 
weight of the ship supported. The end cross girders, and all the 
longitudinal girders, except the central one, have a depth of 7ft. 
the central girder is made only 5ft. Gin. in depth, in order that 
the tops of the timber keel blocks which are chant upon it may 
be level with the sides and ends of the pontoon. The inter- 
mediate cross girders have each a depth varying from 7ft. at their 
ends to 5ft. Gin. at their centres, and are at their intersections 
with each longitudinal girder of the same depth as that girder. 
Upon these cross girders are placed at intervals the timber 
bearers which carry the bilge blocks. There are no air chambers 
in these pontoons, but all the longitudinal girders and some of the 
cross pA ais are bulkheads, thus dividing the pontoon into water- 
tight compartments. The process of docking is as follows :—The 
pontoon upon which the vessel is to be docked is placed between 
the columns of the lift and sunk on the i girders to the 
bottom of the lift pit. The vessel is next brought between the 
columns and fixed accurately in position over the pontoon. The 
presses are then set to work and the pontoon lifted till the keel of 
the ship is touched and the ship slightly raised. The bilge 
blocks are now drawn in by chains passed under the ship, the 
upper ends of which have been previously secured to the platform 
on the opposite side; and the pontoon with the ship on it is then 
raised upon the girders of the hydraulic lift clear of the water. 
In this position the pontoon empties itself of water through 
valves provided for the purpose. “These are then closed and the 
lift PR again lowered to the bottom ; while the pontoon with 
the ship seated on it is left afloat, and may be moved away into 
any of the docks or bays, which give easy access to the pontoon, for 
the purpose of painting or repairing the ship. It will be observed 
that, in docking a ship by this process, the whole weight of the 
pontoon has to be lifted ; that the ship has to be raised above the 
surface of the water to a height equal to the depth of the pontoon ; 
and that the depth of water required over the top of the hydraulic 
lift girders is at least the depth of the pontoon plus the draught 
of the ship, with a small allowance for clearance. In consequence 
of the increased weight, length, and draught of ships at the 
present day, it has become necessary to modify to some extent 
the above system of docking, so as to adapt more fully the 
appliances hitherto in use to present requirements. To attain 
this object the floating dock which forms the subject of this paper 
was constructed, and other works necessary for its use were 
carried out. These consisted in lengthening the lift pit and lift 
platform, and in deepening the basin and one of the bays, the walls 
of the latter being underpinned. The floating dock (see pages 272 
and 273) consists of two longitudinal box girders forming the side 
walls of the dock, and connected together by eighty cross girders ; 
the flanges of these cross girders being connected by plates to form 
the bottom skin. One end, called the forward end of the dock, is 
closed in permanently to the level of the top of the side girders ; 
the other or after end is provided with a pair of wrought iron 
hinged gates, of the same height, to allow ships to pass in or out. 
In the centre line of the dock and between the cross girders are 
| short girders running longitudinally, and of the same depth as the 
| cross girders, On the centre line of the dock and on the top 
| flange of each cross girder is placed a timber keel block ; and on 

the tops of the cross girders, at intervals as required, are placed 
| timber bearers for carrying the bilge blocks. ‘These last are 
| mounted on sliding carriages. The box girders are divided into 
compartments, those in the centre of the dock being permanent 
air chambers, while the end compartments, which are filled when 
| the dock is submerged, are used, when required, as water ballast 
chambers ; the amount of water retained in each chamber being 
regulated by a Gin. sluice valve worked from the top. In com- 
| partments of the side box girders, at the forward or closed end of 
| the dock, two engines with centrifugal pumps are placed, one on 
| each side, for pumping the water from the interior of the dock. 
| The suction pipes from these pumps are of wrought iron, and are 
| carried along inside the box girders as far as the centre of the 
dock, where they are brought out with cast iron bends and bell 
mouths, extending down between the cross girders. There are no 
boilers on the dock, but the steam for the engines is conveyed 
from the boilers of the hydraulic lift pumping engine by copper 
aa as far as the timber platform, and then by a flexible steam 
10se or swivel-jointed copper pipe, to copper pipes fixed on the 
dock and communicating with the engines. Entrance to the 
chambers where these engines and pumps are placed is effected 
by means of a wrought iron trunk, the top of which is high 
enough to be above the water level when the dock is submerged. 
For letting the water into the interior of the dock there are two 
sluice valves of 30in. diameter, placed in the box girders about the 
centre of the length of the dock, one on each side. These sluice 
valves are worked by vertical rods passing through the tops of 
the box girders. On the top of the box girders are placed at 
intervals several pairs of wrought iron bollards, rivetted to the top 
flange, for the purposes of mooring the dock or warping it across 
the basin. Ladders for passing down from the top flanges of the 
box girders to the interior of the dock are provided at intervals, - 
and those which are liable to be damaged by a ship passing into or 
out of the dock are made to detach and fall back close to the box 
girders. For the purpose of lifting propellers or other heavy 
weights over the box girders, in order to remove them to the 
shops, a 20-ton crane is provided, and fixed in the port side box 
girder near to the after end. The general dimensions of the dock 
are as follows, viz.:— 
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Ft. In. 
Length over all on centre line .. 409 6 
Length inside on centre line is . 406 0 
Length of main or side box girders . . 400 0 
Depth of main or side box girders Series "Ghee eas COLI 
Width of main or side box girders .. .. .. .. .. .. 6 0 
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Length of cross girders. . 48 2 
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Depth from top of keel blocks to underside of bearers 
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The process by which ships are lifted on the dock is a combina- 
tion of the hydraulie lift system described above and of the 
floating dock system, and is as follows:—The dock havin 
been brought in between the columns of the hydraulic lift, anc 
fixed accurately in the required position, the lift girders are raised 
by the rams till they take sufficient bearing on the dock to pre- 
vent it from shifting. The two 30in. sluice valves are now opened 
and water flows into the dock, till it is level inside and out. The 
gates are then partly opened, and, the lift girders being gradually 
lowered, the dock descends till the water level is nearly up to the 
tops of the side girders, when the gates are opened right back, and 
the dock sunk either to the bottom of the lift pit, or low enough 
to give the required depth of water over the keel blocks. e 
ship to be docked is next to be brought in over the dock, and the 
gates are closed. The dock is now raised by the hydraulic lift till 
the keel blocks touch the ship and raise it Gin. to 12in.; the bilge 
blocks are then drawn in by chains, as alove described, and the 
lifting continued till the tops of the side g rders, gates, and closed 
end are about 12in. out of the water. After this the gates are 
shut tight, the 30in. sluice valves closed, the steam connection is 
made with the pumping engines, and the docking or raising of 
the ship is emmehied by pumping the water from the interior of 
the dock, the hydraulic lift girders merely following up the dock 
and keeping it in control. When the operation of pumping has been 
completed, the steam hose or copper pipe is disconnected, the 
hydraulic lift girders are lowered to the bottom, and the dock 
with its ship upon it is warped across the basin to its berth in 
the ernie bay. When all repairs or painting required to be 
done to the ship are completed, the dock is warped back again to 
the lift and carefully fixed in position over the lift girders. These 
are then raised till they take a small portion of the weight of the 
dock and ship. The sluice valves are next opened and the water 
allowed to flow into the dock, which is lowered as it fills. When 
the water outside is nearly up to the tops of the side girders the 
lowering is stopped to allow the water inside to rise to the same 
level as outside ; the gates are then opened, and the dock again 
lowered till it is clear of the ship, which is then hauled out into 
the Victoria Docks. The docking and undocking of the ship 
having now been completed, the dock is raised on the lift girders, 
the water flowing out from the gates and sluice valves. When 
sufficient water has been drained out, the sluice valves are shut 
and the gates closed tight ; and the lift girders being then lowered, 
the dock is left afloat, ready to be prepared for another ship, or 
to be removed to its berth so as to leave the lift free for other 
operations. The floating dock, as thus described, meets its three 
principal requirements in the following manner :—(1) It enables 
the hydraulic lift to raise ships of increased weight, by supple- 
menting it with the buoyancy caused by pumping out the water 
from the interior of the dock, the weight of the latter being 
almost entirely neutralised by the buoyancy of the air chambers. 
(2) It enables the hydraulic lift to take ships of increased length, 
by means of its projection at each end beyond the lift. (3) It 
enables the hydraulic lift to take ships of increased draught, b 
depending for its longitudinal strength on the box girders, whic 
are at the sides, and not beneath the ship, and thus only requiring 
under the keel sufficient depth for the transverse girders. The 
general arrangement and method of using the deck having thus 
been described, the principles and details of its construction will 
next be considered. In order to determine what strength the 
structure would require, sample ships embodying extreme cases 
were taken for the calculations. Considerable difficulty being 
experienced in ascertaining the longitudinal distribution of 
weight in these ships, and also the distribution according to 
which this weight would be conveyed to the floating dock, it was 
determined to assume, for one set of calculations, that the weight 
of the ship per foot run at any part of its length was proportional 
to its displacement at that part, and that the ship being perfectly 
flexible had no power of otherwise distributing its load. Other 
distributions of load were also assumed, so as to cover all possible 
cases. With a view to enable the dock to take comparatively 
short as well as long ships, or to take ships having an unusually 
great proportion of their weight amidships, and to give a support 
to these ships coinciding as nearly as possible with the displace- 
ment at each section, portions of the flooring of the dock towards 
its ends are raised from the bottom to the top flanges of the cross 
girders, thus diminishing the end displacement ; and, with the 
same object in view, the end compartments of the box girders are, 
when necessary, filled with water ballast of from 14ft. to 15ft. in 
depth. The intermediate box girder chambers are, as already 
stated, permanent air chambers, which relieve the hydraulic lift 
of nearly the whole weight of the dock. The construction of the 
several parts may now be described in order. 

Cross Girders.—In consequence of the level of water over 
the hydraulic lift being at times so low as to leave a 
very small margin beyond the draught of ships to be docked, 
it was of the utmost importance that the cross girders 
should be made of the least depth possible, consistent with 
strength and stiffness. The web is 2ft. 5hin. deep by fin. 
thick, consisting of three plates 11ft. long and two plates 7ft. 
Zin. long, stiffened with vertical T irons Gin. by 3in. by in. 
The web is uni to the flanges by L irons 4in. by 4in. by 4in. 
All rivets in the webs are jin. diameter and 4in. pitch, the same 
pitch being maintained in both top and bottom L irons from end 
to end of the cross girder. The top flange is 24in. wide by 24in. 
thick at centre, seduced to gin. thick at the end. The bottom 
flange consists at the centre of two Zin. and one din. plate, all 
24in. wide, and one }in. plate 35zin. wide, on to the projecting 
edges of which are lapped and rivetted Zin. plates, connecting the 
flanges of the girders, and forming with them the flooring or 
bottom skin of the dock. These flooring plates, which form part 
of the bottom flanges of the cross girders, are stiffened with bulb 
L iron girders 5in. by 34in. by ;*;in., weighing 10 lb. per foot run, 
and placed 2ft. apart, centre to centre, at right angles to the cross 
girders. The rivets in top and bottom flanges of the cross girders 
are lin. diameter and 4in. pitch. The rivets connecting pe 
plates to flange plates are fin. diameter and 3in. pitch. These 
pitches are maintained from end to end of the cross girders, 
At 105ft. from the centre of the dock towards each end the 
flooring plate joining the flanges of the cross girders is removed 
from the bottom to the top fianges, excepting for a distance of 
8ft. 4in. on each side of the centre line of the dock; thus raising 
the water-tight skin of the dock at the sides, but leaving a trough 
in the centre which is sufficiently wide to give access to the 
reduced section of the ships at this distance from amidships. The 
bulkheads forming the sides of these troughs and the arrangements 
of the plates in the flanges are shown at 272. At 150ft. 
from the centre of the dock, where the ship is still smaller in 
section, the trough above mentioned is made still narrower or 
only 4ft. 4in. on each side of the centre line. The general con- 
struction of the girders here is similar to the above, but the thick- 
ness of plating in the flanges is less. On the keel line of the dock 
are short girders, fitting in between the cross girders. These 
girders materially stiffen the latter at the part where the load of 
the ship has to be supported. ey also equalise to some extent 
any unequal loading that may occur; although being discon- 
tinuous, they do not possess any great longitudinal . strength. 
They have web plates 2ft. 4}in. deep by gin. thick, united by 
roe by 3hin. by ;;in. L irons to a top flange 16in. wide by hin. 
thick, and to the flooring plates at the bottom. ey are 
stiffened with two vertical Gin. by 3in. by jin. T irons. 
On the top flange of each cross girder at either end is a 
gusset 8ft. high by 3ft. 8in. broad, formed of a yin. plate 
stiffened round the back with an angle iron 3}in. by = by y;in., 
and at the outside edge with an L iron 3in. by 3in. by jin., 
rivetted through to the frame inside the main girder. This gusset 
stiffens and strengthens the connection of the cross to the main 
girders. The ends of the cross girders are also connected to the 
main girders by a continuous angle iron rivetted to the webs of 
the main girders and to the top flange of each cross girder where 
it crosses it; the vertical angle irons at the ends of the cross 








“some webs are also rivetted through the main girder webs to the 
rames inside the latter. The end plates in the bottom flanges of 
the cross girders lap over and are rivetted on the top of the upper- 
most plate in the Scenenst flange of the main girders, this plate 
being made to project beyond the others for the purpose. The 
main girders are stiffened with a transverse frame on the centre 
line of each ‘cross girder. 

Main Girders.—The main girder web plates are 15ft. long 
by jin. thick, standing vertically, and have a width of 
2ft. 10hin. and 2ft. Ghin. alternately ; their vertical joints are 
lap joints, and not butted according to the usual custom. The 
rivets used in the laps are jin. diameter and 3in. pitch. In the 
four air compartments in each girder, extending from the centre 
to 120ft. in each direction, the web plates are stiffened with 
vertical bulb L irons 5in. by 34in. by »:in., weighing 10]b. per 
foot run, placed inside and stayed at intervals by light T irons. 
In the other compartments of the girders, which are used as 
water-ballast tanks, the plates are stiffened with horizontal 
bulb L irons, of the same section as above, placed inside in 5ft. 
lengths and having their abutments at the transverse frames. 
The reason why "the air and ballast chambers are differently 
stiffened is that the air chambers, when submerged, have a con- 
siderably greater pressure to bear than is ever brought upon the 
ballast chambers, and must consequently be made stronger. ‘The 
bulkheads for the air ballast chambers are stiffened in the 
manner shown. The webs of the main girders are united to the 
flanges by double L irons 4in. by din. by Sin. rivetted with lin. 
rivets. ‘The space between these L irons is jin., so as to allow 
room for the lap of the two Zin. web plates without having their 
corners thinned ; #in. liners are inserted between the laps to make 
up a uniform thickness. The flanges of the main shaven, which 
are 400ft. long, are of great width and thickness, to give 
longitudinal strength to the dock. The bottom flange at 
the centre is composed of four layers of fin. plates and two 
layers of fin. plates. The width of the uppermost layer, or that 
next the L irons, is 6ft. 5jin., made up of one plate 3ft. 4in. 
wide, and one plate 3ft. l}in. wide. All the other se are 6ft. 
wide, made up of one plate 3ft. 4in. wide, and one plate 2ft. Sin. 
wide, the wide and narrow plates being placed alternately on 
opposite sides so as to break joint. The extra 54in. in the width 
of the uppermost layer is to form the projecting lip on to which 
the end plates of the bottom flanges of the cross girders are 
rivetted. The top flange, at the centre, is composed of five 
layers of Sin plates, all 6ft. wide, arranged in a similar manner 
to those in the bottom flange. Both top and bottom flanges are 
reduced at the ends to one plate of a thickness of gin., excepting 
the top flanges at the gate end, which are reduced to two plates 
Zin. thick. All plates, excepting those at the ends of layers, are 
10ft. long, and the rivets which are lin. diameter, have a con- 
tinuous pitch of 4in. maintained for the whole length of 400ft. 
The rivets in the projecting edge of the bottom fiange, for 
connection to the cross girders, are jin. diameter and 3in. 
pitch for the centre 210ft.; beyond this the cross girder floor- 
ing is raised, and the rivets, which are not continuous, are lin. 
diameter. 

Closed End.—The closed end of the dock —see page 273—is formed 
of a single skin of plates, 15ft. long, set vertically, with their 
joints lapped. This plating is supported by six strong vertical 
gussets, 12ft. Gin. high and 5ft. broad. There is no internal 
gusset on the centre or keel line of the dock, but a vertical girder 
is placed outside, so as to leave this part perfectly clear for the 
stem of along ship. The plating of the closed end is further 
stiffened by long horizontal bulb L irons placed outside, and by 
a horizontal girder at top, also outside, which is 2ft. wide and 
forms the gangway across the end of the dock. The closed end, 
forming a girder 15ft. in depth, adds considerable transverse 
stiffness to the dock at this part. 

Gate End—see pages 272 and 273.—At theopen or gate end of the 
dock no such ares the above could ame be used, and there 
were moreover many considerations, connected with the gates 
themselves, which made it a matter of great importance that the 
cross girder at this end should possess, both in itself and in its 
attachments to the main ed sony far more than the ordinary 
strength considered necessary for the other cross girders. It was 
therefore determined to reduce the depth of the end bulk- 
head in the main girder to make the web of this cross 
girder, which is 2ft. 6in. depth, continuous between the two out- 
side webs of the main girders; and to make the bottom flange, 
which at the centre is 36in. wide by 23in. thick, continuous right 
through and rivetted to the outside L iron in the bottom flange 
of the main girder; finally to make the top flange of this cross 
girder, which in the centre is 30in. wide by 3jfin. thick, also con- 
tinuous right through to the outside web of the main girder. 
The end plates of the lowest layer of this top flange are made of 
such a width as to extend along inside the main girders a distance 
of 5ft.; and, the whole of this plating being thoroughly secured 
with double angle irons, this cross girder and the two main 
girders are thoroughly incorporated together. The horizontal 
triangular projection carrying the gate cill is made of a 
gin. plate, rivetted to the projection of one of the plates 
in the top flange of the cross girder, and supported by 
strong plate and angle iron gussets placed underneath. Along the 
edge of this projection and on the end bulkheads of the main 
girders is fixed the timber which forms the water-tight seal 
between the gate and the end of the dock. In this timber, 
which is secured to the angle irons with gin. wood screws 
and caulked with oakum, is a groove which is planed 
out to a diameter of 2,5,in. and a depth of 1}3in. In this 

ove is placed an india-rubber tube of 2,',in. external 

iameter and lin. bore, the rubber projecting about gin. 
beyond the face of the timber. The object of having the rubber 
made with a central hole was that, when it was pressed home 
flush with the face of the timber, it might fill up this hole, and 
not be frayed by being squeezed and crushed over the edge of the 
timber. e outward pressure of the rubber is sufficient to pre- 
vent the water from passing, while the timber takes almost the 
whole of the pressure received from the gate, and thus prevents 
the nature of the rubber from being destroyed. 

Gates.—The gates (see page 273) are 12ft. 3in. in depth and 
about 26ft. long; they are straight on the inside, but curved on 
the outside to a radius of 65ft. 74in., and are made with a double 
skin of gin. plated with their lengths placed horizontally. ‘These 
plates are lapped at their sides, but butted at their ends. There 
are five horizontal and three vertical plate diaphragms in each 
gate, thus dividing it into eight compartments; of these, the 
four upper ones are open for the water to flow in and out, 
while ihe four lower ones are permanent air chambers, and 
when submerged have a displacement just sufficient to balance 
the weight of the gates and make them waterborne; the 
lower compartments were fixed upon as the air chambers 
in order that when the dock was being worked with a large 
amount of freeboard the gates might still be as nearly as possible 
floating. In addition to the three vertical plate diaphragms there 
are, at 5ft. centres, strong vertical plate and L-iron frames, ex- 
tending from top to bottom, and in addition to these there are in 
the air chambers extra plate and L-iron stiffeners, to resist the 
water pressure when the dock is at the bottom of the lift pit. 
All rivets in the gate are fin. diameter and 3in. pitch. At the 
mitres of the gate are fixed, each between two angle irons, two 
vertical timbers which meet when the gates are shut and 
complete the water-tight seal. The hinge of each gate (see 
page 272) consists of a forged wrought iron gate post, 7}in. in 
diameter, which through horizontal diaphragms in the semi- 
circular end of the gate, and is fixed in place ey cast iron distance 
pieces. The top of this gate-post works in a gun-metal cap, 
which fits in a Bessemer steel casting rivetted to plates at 
the end of the top flange of the main girder, and also firmly 
secured by a collar let into these plates and run in with zinc. 
The bottom of the gate- is enlarged and hollowed out to fit 
over a gun-metal bush, which works on a Bessemer steel casting 
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forming the pivot; this pivot fits into a semicircular slot in the 
plates forming the top flange of the end cross-girder, and the table 
or flat part of the casting fits and is rivetted in between the under- 
side of this top flange and a pair of plate and double-L iron 
brackets, which are rivetted to the web of the cross girder. The 
gates are closed by strong chains attached to eye plates on the 
gate, and passed over sheaves to a barrel fixed between the last 
air of side gussets ; the barrel is worked with a worm wheel by a 
ong vertical shaft from the top of the main girder. 

Crane.—TVhe 20 tons crane (see page 273) is composed of a bent 
plate jib, consisting of two webs yin. thick, each connected by a 
double-L iron, 34in. by 34in. by yyin., to two fin. plates forming 
the front or compression flange, and to two jin, plates form- 
ing the back or tension flange. The front and back flanges 
are reduced (at both toe and point of crane) to one plate 
of a thickness of jin. and “ respectively. The oe 
flange has a radius of 12ft., the front flange a radius of 
10ft. Gin.; and the former has from the waist upward, 
where it is 30in. wide, a reducing taper of jin. to the 
foot ; while the latter has the same width as the former on all 
radial lines drawn to the centre from which the curve midway 
between the two flanges is struck. The lifting and slewing gear, 
which is for hand power, is placed outside at the back. The toe 
of the crane is supported vertically on a live carriage of coned 
rollers, which are supported on a cast iron plate fixed on the top 
of wrought iron girders, bearing on and rivetted to the bottom 
flange of the main girder. The thrust from the toe of the crane 
is taken direct from cast iron distance pieces bolted round 
the wrought iron work on to live rollers working in a 
recess in a cast iron plate, which is bolted to and let into a 
horizontal plate diaphragm, 15ft. long, and the full width between 
the webs of the box girder. This diaphragm is at the same 
height as the top flanges of the cross girders. ‘The waist of the 
crane is supported by distance pieces bearing against live rollers, 
working in a recess in a massive casting 9ft. 4in. long by 5ft. 114in. 
wide. This casting rests on the top flange of the main girder, 
and is bolted to it, and has a collar which is let into it. 
All these castings are, when necessary, run in with zinc, to give 
fair bearings on wrought iron work. Extra plates are added to 
the top flange where the crane is fixed, to compensate for the 
large amount of material cut away, and the vertical frames in the 
main girders are made considerably stronger here than at other 
parts. A hinged platform of chequered plates, which can be let 
down close to the main girder webs when required, is fixed at 
each side of the crane. Phe engines for working the pumps are 
vertical direct-acting engines, with single cylinders 12in. diameter 
by 8in. stroke. The pumps are centrifugal with a 16in. opening, 
but the wrought iron suction pipe, being nearly 200ft. long, is 
made with a bore of 20in. to diminish the friction. The pumps 
discharge somewhat over 5000 gallons per minute. The Hlocks 
for supporting the weight of the ship consist of permanent keel 
blocks of English elm 2ft. Gin. long by 15in. wide by Gin. thick, 
recessed on the under side for the rivet heads, and placed on 
the top of each cross girder at its centre. These siete are 
each secured by four iron dogs fastened in small timber blocks 
fixed in between L iron lugs on the keel girders. ‘The bearers 
for the bilge blocks, which are fastened on the tops of the cross 
girders, are thirty in number, spaced at 10ft. centres, for SO0ft. 
amidships, and a 15ft. centres ether forward and aft. They 
are of pitch pine 18in. wide, and are fitted with Jwrought iron 
bars on which slide the cod blocks or carriages to which 
the hauling-in chains are attached. These cod blocks are of 
English elm, 6ft. long by 20in. wide, and are 13in. deep at one 
end and 9in. deep at the other. Upon them are built up the 
slivers to the height required to fit the bilges of the ship to be 
docked. These cod-blocks are made with a vertical slot at the 
large end, so that they can be drawn back within the line of the 
gussets close up to the main girders, and out of the way of the 
ship when it is being hauled into the dock. The arrangements for 
the building and launching of the dock, in the safest and most 
economical manner, formed a subject requiring special attention ; 
and, several schemes having been discussed, it was finally deter- 
mined to take advantage of the fact that the marsh level was 
considerably lower than T. H. W., and to build the dock on 
timber blocks laid on this marsh level, in the space at the south- 
west corner of the Victoria Graving Dock Company’s premises, 
to the south of the deepened bay. he level of this ground 
is about 6)ft. below T. H. W. The height to which the 
blocks were made up was about 3ft. above the ground, so that 
the underside of the dock was about 3ft. below T. H. W 
During the construction of the dock an embankment was made 
extending along its south side and west end, and joined to the 
original bank at the north side of the dock, and finally, when the 
dock was nearly completed, to the original bank at the east end 
of it, thus completely enclosing the dock. All the blocks upon 
which the dock had been built were now carefully fastened down 
and secured in place, and the bottom of the dock having been 
satisfactorily tested, the bank at the east end, between the water 
space and the dock, was cut away at neap tides down to low 
water level, and the water admitted so as to float the dock, 
which was hauled out through the breach at the next springs. 
This breach was afterwards filled in again and made aa ‘in 
building the dock the webs of the cross girders were first put 
together and rivetted by one of ‘T'weddell’s hydraulic rivetters, and 
then taken on trollies into place, where they were laid on the 
blocks bottom up, and the bottom flange was put together and 
rivetted on. The girders were then turned over, and the top 
flanges added. Some lengths of the bottom flange of one of the 
main girders, which had been rivetted in the hydraulic rivetter, 
were now brought into place and joined together; and, this flange 
having been accurately fixed in the required position, the cross 
girders with the flooring plates, keel girders, &c., were adjusted 
to it, and the whole of this work rivetted up. Lengths of the 

ttom flange of the other main girder were then brought into place 
and rivetted together, and to the other ends of the cross girders. 
The webs of the main girders, frames, and gussets, were then added, 
after which the top flanges of the main girders were erected. The 
closed end, gates, crane, and other various fittings were finally added 
to the structure, and it was then complete and ready for floating 
out. The total number of rivets in the dock is about 368,000, the 
saving effected by leaving out rivets in flanges of cross and main 
sirders, as shown, being about 10 per cent of the number put in. 

e total number of plates used was about 13,500. All butting 
ends of the plates are planed, but all side edges were left as 
sheared. All plates requiring accuracy in rivet holes were 
punched on a table worked by a rack. 

The total weight of the dock is 1650 tons, comprised as follows, 
viz. :-— 


Tons, 
Pe iad! ae, se \iom, walhee led de tees evihe, see 
Pees) ns 99 00. 60. ae | 06). de psy 26) o6l.0escuns) See 
iA 6 te a) Ge “he Me eel ve. eh Oe c ake we 273 
Wy Veet de) ar Ee ee Wa ee we ae oe 744 
_ 4h 4 FS ee) ee ee 8h 
ee Ae ee ee a eee a ee jl 
ek rie 
Fittings, G0. .. 20 22 oe oe 80 
Total weight .. .. .. 1650 


The average draught of the dock when quite light is 3ft. 2in. 
above L irons in bottom flange of main girders. It displaces for 
each foot of submersion above the upper flooring level about 657 
tons of water, and is capable of taking ships of from 4000 to 5000 
tons net weight. 








A party of Royal Engineers is employed at Woolwich Dockyard 
making trial of stationary engines supplied by contract for use in 
connection with the electric light apparatus ordered to be provided 
on board the principal ships of war. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of 'THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification, The 
mistake has been made by looking at THe EnGinger Index and 
giving the numbers there found, which onlu refer to pages, in place 
0, turning to those pages and finding the numbers of the Specifi- 
cation.] 

Grants and Dates of Previsional Protection for Six Months. 

354. Improvements in nepereres for Sreaminec TEXTILE Fasrics, Frederick 
Bennett, Birch Vale, Derbyshire.—28th January, 1878. 

564. Improvements in the method of Extractrina Ou and Grease from 
cotton, woollen, or silk waste and other materials or fabrics, William 
Simpson and Joseph Webster Baynes, Manchester.—llth February, 

78. 

son Improvements in machinery for Spiyyinc and Dovusiine Fipres, 
John Bullough, Accrington, I hire. — A ication from 
Francis Rabbeth, Pawtucket, Rhode Island, U.8.—27th February, 1878. 

816. A new or improved Srrinc CarriaGe and TABLE Cuain bined, 








St. George’s-road, Southwark, Surrey, and Thomas Douglas, Aldershot, 


1220. Imp) ts in or cted with Nose-baas for horses or other 

animals, Charles Brome Bashford, Crawley Down, Sussex. 

1221. Impro ts in apparatus for C no STeaM or other vapour, 
and producing a vacuum, Jaines Wimshurst, Clapham, mene A 

1225. Improvements in FasrentNos applicable to cravats, travelling bags, 
portemonnaies, and other articles, Jules Thibaudeau Boulevard de 
Strasbourg, Paris. 

1226. Improvements in Craver and other Frames for holding bottles or 
vessels, Franz Gésser, Delanc-y-street, Camden Town, London. 

1227. Improvements in OreraTINe with INpico in the Dvera of Corron 
and other Fisres, Felix de Lalande, Rue d’Enfer, Paris. —A communi- 
cation from Albert Dupuy, Paris. 

1228. Improvements in the Construction and Workine of Evectric 
TELEGRAPHS, and in apparatus connected therewith, partly applicable 
to other purposes, Henry Wilde, Manchester. 

1229. Improvements in and appertaining to apparatus for Movine RaiL- 
way and other Venicves, and for other purposes where Pincu-BaRs are 
ay ay Alfred Giles, Northwich, and George Gorst, Marston, 
Cheshire. 

1230, Improvements in Winpows and apparatus for opening and closing 
the same, John Frederick Cooke Farquhar, Long Acre, London. 

1231. Improvements in Wispows and Winpow Firrines for carriages and 
other purposes, Henry Charles Gover, South-hill Park, Hampstead, Lon- 


on, 
1232. Improved apparatus for Communicatinac or TRANSMITTING POWER 











John Williams Benn, City-road, London. 

820, Lmpr ts in hinery or apparatus employed in the manu- 
facture of TiLes and other similar articles, Henry Ward, John Ward, 
and William Ward, jun., Leeds.—28th February, 1878. 

sys. Improved apparatus for Concenrratinc Snot, Charles William 
Lancaster, New Bond-stieet, London.—Partly a communication from 
Robert Morris, Kansas, Missouri, U.S.—5th March, 1878. 

924. Improvements in the Puriication of Water by filtering through 
animal charcoal, and for the purification of the animal charcoal by 
oxidation, Ernest Hopcroft, Brackley, Northamptonshire. 

932. Improvements in the means or apparatus employed in the manufac- 
ture of LeaTHer, James Staniland Stocks and Benjamin Stocks, Leeds, 
Yorkshire. 

934. Improvements in manufacture of Soar, John Brunt Mackey and 
John Sellers, Bouverie-street, Fleet-street, London.—7th March, 1878. 
40. Improvements in and relating to Dress for MiListones, William 

Halliwell, Liverpool. 

#44. An improved method of and apparatus for AvToMATICALLY VENTI- 
LATING CONSERVATORIES, PuBLic, Private, and other Bur_pines and 
Piaces, William Symonds, jun., Guilsborough, Northamptonshire.—8th 
March, 1878. 

966. A novel Cuimney Por and Wixp Guarp, Warren Thompson, Palatince- 
road, Stoke Newington, London. 

y76. Improvements in CLeats for holding cords and ropes, Edwin Robert 
Wethered, Woolwich, Kent.—11th March, 1878. 

982. Improvements in Hanp Lanterns, Walter Alfred Barlow, St. Paul’s- 
churchyard, London.—A communication from Carl Heinrich Viereck 
and Elias Peter Kanberg, Schleswig, Germany.—12th March, 1878. 

1006. Improvements in Fitrers for purifying water, Albert James 
Bernays, Ph. Dr., F.C.S., St. Thomas’ Hospital, Lambeth.—13th March, 
1878. 

1024. Improvements in Stor VaLves especially suitable for water pipes, 
Gerard Wenzeslaus von Nawrocki, Berlin, Germany.—A communication 
from Armin Bengen, Berlin, Germany,-—14th March, 1878. 

1036. lca in Dress Ho.ipers, George Soley, Monkwell-street, 
London. 

1040. An improved system cf Ax es, applicable to all kinds of vehicles, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Jean Francois Casimir Noel-Woullemier, Paris. 

1041. Improvements in apparatus for Winpinc and Baume Tureap, 
Peter Jensen, Chancery-lane, London. — A communication from 
Messieurs Louis Bollmann and Bonfet Lindenthal, Vienna.—15th 
March, 1878. 

1042. Improvements in Bate Tres, Herbert John Haddan, Strand, 
Westminster.—A communication from Frederic Cook and Henry Shaw, 
United States. 

1055. An improved Inxstanp, William Robert Lake, Southampton-build- 
ings, London.—A communication from Friedrich William Klingspor, 
jun., Siegen, Germany.—16th March, 1878. 

1059. Improved construction of PLACARD or ADVERTISING FRAME for indi- 
cating addresses and other information to the public, Auguste Joseph 
Thirion and Henri Augustin Le Vavasseur de Pontigny, Quai de la 
Megisserie, Paris. 

1068. Improvements in Breech and Muvuzzie-Loapina Fire-arMs, 
ORDNANCE, and in ProsectTiLes to be used therewith, Edward George 
Moore Donnithorne, St. Alban’s, Herefordshire —18th Murch, 1878. 

1078. Improvements in the method of and means for making FLoors of 
DWELLING-HOUSES and other Bur_prncs Firerroor, Francis Butler, 
Great James-street, Bedford-row, London. 

1087. Improvements in Sarery and Cueck VALvr apparatus for steam 
on Noga Addy Hopkinson and Joseph FPopkinson, Huddersfield, 

or ire. 

1103. The manufacture of an improved Sarery Exvevore, James Wighton, 
Southwark, Surrey.—19th March, 1878. 

1166. The manufacture of Articles Imitatinc Bronze in hollow india- 
rubber, hardened, and coppered or galvanised, and then bronzed, 
gilded, plated, or otherwise d ted, Joseph Scheenfeld and André 
Romain Guilmet, sen., Boulevard St. Denis, Paris.—-23rd March, 1873. 

1174. Improvements in Direct-actinc Steam Pumps, John Slee, Earles- 
town, Lancashire. 

1178. Improvements in Locomotive Enotes for Tramways and Licut 
Rai.ways, John Hawthorn Kitson, Leeds, Yorkshire. 

1180. Improvements in apparatus for Grinpinc Grain, Putse, Bones, 
CeMeENT, and other substances, Henry Simon, Manchester.—A com- 
munication from Edmund Schmeja, Biala, Austria. 

1182. Improvements in ONe-wHEELED VELociPEDEs, Peter Jensen, Chan- 
cery-lane, London.—A cc ication from Joh Her > 
Emdrup, Copenhagen, Denmark. 

1184. Improved apparatus to be applied to vehicles for Storppinc Run- 
away Horses, preventing them falling, and preventing other accidents 
on roads, tramways, and railways, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Francois Folacci, jun., and 
Ltienne Orsini, Paris.—25th March, 1878. 

1186. Improvements in the treatment of OrLy or Fatry Marrers or 
materials containing the same, and in the apparatus employed in such 
— and connected therewith, Charles Neale May, Devizes, Wilt- 
shire. 

1190. Improvements in apparatus for Starting TraM-cars and other 
conveyances, Adolphus Eugene Walton, Birmingham.— i 
tion from James Pritchard, San Francisco. 

1192. Improvements in the Fotpinc Heaps of CarriaGEs, John George 
Harrison, Birmingham. 

1194. Improved apparatus for Surprtyrnc Water on REFRESHMENT 
Counters and other places, Henry Cantrill Dean, Shoreditch, and John 
Millard, Bow, London. 

1198. Improvements in ApyusTaBLe Spanyers, John Pattinson, Sheffield, 
Yorkshire. 

1200. Improvements in Steam Boivers and other Furnaces, William 
Jackson Hunter, Kinfauns, Perthshire. 

1202. Improvements in Winches and Crayne Barrets, 
invention is applicable also to windl and t 
jun., Dunston, Durham.—26th March, 1878. 

1204. An improved construction of BorrLe or Vesset for containing two 
or more fluids in various proportions, Thomas Davies, Clifford’s-inn, 
London, and William Henry Stacpoole, Inner Temple, London. 

1205. Improvements in apparatus for OrpeRaTING RAILWAY BRAKES, 
Frederick Douglas Brown, South Kensington, and Robert Woodley, 
Limehouse, London. 

1206. Improvements in Mounts for Tosacco Pires and other purposes, 
Edwin Barling and William Barling, Camden Town, London. 

1207. Improvements in Boxes for SANDWIcuEs and other articles, George 
Hollinshed, Caledonian-road, London. 

1208. Improvements in apparatus for Startinc and for ReTARDING and 
Restartino TRAMWAY and other Carriaces, Laurence Hill, @ Ww. 
1209. Improvements in the construction of WHEELs for wagons and other 

vehicles, Alfred Turner, Reddish, Stockport. 

1210. Improvements in machines for Sewina Burron-HoLes and other 
— purposes, Frederick Simmons, Webber-#treet, Blackfriars-road, 

urrey. 

~ Improvements in Sroprine Borries, John Warne, Blackfriars-road, 
Surrey. 

1212. Improvements in the manufacture of Miners’ Sarery Lamps, 
and of lamps for use where inflammable gases are present, Edmund 
Thomas Gardner, Charing Cross, London. 

1213, Improvements in modes and apparatus for OpeNinG and CLosine 
Cocks and VaLves, especially applicable to the simultaneous lighting 
and extinguishing of street und other lamps, Samuel Owen, Coventry, 
Warwickshire. 

rovements in Nosre-BaGcs, Frederick Honry Paul Petit Oram, 

otte » Middlesex. 

1215. Improvements in Sewinc Macutnes, chiefly designed for use in the 
manufacture of boots and shoes, William Robert Lake, Southampton- 

nuil , London.—A communication from John H. Moule, Paris.— 

27th March, 1878. 

7. Improvements in the construction of FuRNAcEs applicable to the 

heating of gas retorts or for other purposes, Alexander Fairlie Wilson, 

















rt of which 
, Thomas Archer, 








‘or op g portavle drilling machines and for other like purposes, 
William Mead, Laurence Pountney-lane, London. i : 
1233. An improved ELevator for Guns, Thorsten Nordenfelt, St. Swithin’s- 

lane, London, E.C. 

1235. Improvements in Burreys and Fasteniyes for Ratment, Thomas 
Speering Wathen, Birmingham.—28th March, 1878. 

1237. An improved construction of TaBLe and apparatus connected there- 
with, to be used in the operation of cutting out bags, sacks, and analo- 
gous articles, Emil Buntzen, Lewisham, Kent. 

1238. Improvements in Looms, Alfred Waddington, Buttershaw, near 
Bradford. 


1239. Improvements in Wispow and Door Suavutrers, Edwin Hopkinson, 
Ty , Yorkshire. 

1240. An improved instrument for Ascerrarninc and Denotine the 
ANGLE, INCLINATION, or dip of MuseraL Strata, the gradients of rail- 
ways, of roads, and the slope of planes generally, William Fairley, 
Chester-le-street, Durbam. 

1241. Improvements in Furnaces of Steam Borers, Edward Hoyle and 
Joseph Lee Wriglcy, Sowerby-bridge, Yorkshire. 

1242 Improvements in InrerNaL Fire Sream Boxers, also in furnace 
bars and flues for the same and other like purposes, for effecting the 
combustion of any sort of fuel, and utilising heat with greater economy 
than hitherto, Fountain Livet, Weston- , Ealing, Middlesex. 

1243. Improvements in VaLves, Samuel Cutler, Millwall, London. 

1245. Improvements in InksTANDs, and in Hotpers for the same, James 
Edward Ransome, Ipswich, Suffolk. 

1246. A new or improved instrument or apparatus for Exrractine the 
Firep CapsuLEs on RirLe CarRTRUDGE Cases, and for repriming them, 
Armand Wurmb, Southampton-buildings, London. 

1247. Improvements in Locks, Gustav Rittinghaus, White Cross-street, 
London.—A communication from H. Brinkmann and Cofnpany, Iser- 
gg Prussia. 

1248. Impro t ppli 
eelee h Opp hoi .M : 

1249. Reiettentente in Draininc Lanpand in apparatus therefor, William 
Phillips Thompson, Tranmere, Cheshire. 

1251. Improvements in apparatus for AcruatinG the Vatves of STEAM or 
Water Pressure Enoines, Arthur Whalley, Earlestown, Lancashire.—- 
29th March, 1878. 

1252. Improvements in Inpicatinc RecuLator Cocks and Vatves, Alfred 
Adams, Narborough, and Thomas Coltman, Leicester. 

1253. Improvements in MeTaLLic Brusnes, and in apparatus to be em- 
ployed in the manufacture of the same, and in the preparation or tem- 
pering of wire to be used in such manufacture, applicable also in the 
treatment of wire or steel for other purposes, George Ashworth, Robert 
Ashworth; and Elijah Ashworth, Manchester. 

1254. Improvements in Toors for grinding and sharpening twisted or 
other drills, Martin Benson, Southampton-buildings, London.—A com- 
munication from Alexander Kirk Rider, Walden, New York, U.S. 

1255. Improvements in CrusHING Grain, Seeps, and other OLEaGINoUS 
Marrers, and in apparatus therefor, William Rowlandson and Charles 
Speck Brittain, Liverpool. 

1257. Improvements in the construction of Pires for Smoxixe Tosacco, 
Dudley Wolf, Guildhall-chamnbers, Basinghall-street, London. 

1258. An improved Compounp for Pavine, BurLprne, and similar purposes, 
John Jeyes, Plaistow, Essex. 

1259, Improvements in BorrLe-corKING Macuines, John Thomas Willett, 
Old Kent-read, Surrey. 

1260. Improvements in apparatus used in the Purirication of Gas, Alex- 
ander Poutey Ker, Birmingham. 

1261. Improvements in Covp.ines for the rolling stock of railways, John 
Ernest Wallis, Coombeburst, Basingstoke, Hants. 

1262. Improved means and apparatus for Securtne Sarery of TRAFFIC 
on SmNGLe Lives of Rattway, Edward Tyer, Old-street, Finsbury, Lon- 








ble to InsuLATors for telegraphic purposes, 








don. 

1263. Improvements in Harvestinc Macatnes, Bernhard Samuelson and 
William George Manwaring, Banbury, Oxford. 

1264. ~~ in SreaM Enoines, James Howden, Glasgow, Lanark- 
shire, N.B. 

1265. Improvements in apparatus for WasHinc, Wrincinc, Drvyina, and 
Finish inc CLotues, DraPrery, BLankets, and the like, William Ander- 
son Smith, Glasgow. 

1266, Improvements in the construction of Screens or Sieves to be used 
in connection with mining operations and for other purposes, Alexander 
Dick, Cannon-street, London.—A communication from Adolph Schmitt, 
Biebrich-on-the-Rhine, Germany. 

1267. Improvements in the manufacture of FurNaces for gas and other 
works, William Dewhirst Cliff, Wortley, near 

1268. Improvements in ProreLLers for Steam Snips or VessEts, John 
Lorimer Corbett and David Hosic, Glasgow. 

1269. Improvements in Looms for Weavinc, Herbert Portway, Bradford, 
Yorkshire. 

1270. An improved Courtine or Jornt for hose and other similar pipes, 
John Guy Wilson, Manchester.—A communication from James Grether, 
Friburg, Baden, er aggre 

ts in 


1271. Impro hi 
~ 





'y for Compinc Cotrron and other fibres, 

George F , , and John Du » Moston. 

1271. Improvements in REVOLVING Frre-arMs, Alexander Melville Clark, 

‘hancery-lane, London.—A communication from the Oesterreichische 
Waffen-tabrike-Gesellschaft, Steyr, Austria.—30th March, 1878. 

1273. Improved means for PREVENTING Depostt in Pipes and other tubular 
conduits, Gerard W. von Nawrocki, Berlin.— A communication 
from Friedrich Lobe, Mulapane, Germany. 

1277. Improvements in the method of and ap tus for EXTINGUISHING 
Fires, Thomas Frank Patrick McMurrough Kavanagh, King-street, St 
James’s, London.—A communication from William Johnstone, Phila- 
delphia, U.S. 

1279. An improved process of TREATING NON-CHILLING IRON to CoNVERT 
it into Cuitiine [roy, John Thomson King, Live: 1.—A communica- 
tion from Samuel A. Ford, Allegheny, Pennsylvania, U.S. 

1281. An improved process and apparatus for CALCINING SULPHATE of IRON 
or other compounds of iron oxide and sulphuric acid or the like for the 

facture of pig ts, and the utilisation of the sulphurous acid 
in such compounds, Charles Leech and Thomas Neal, Derbyshire. 

1283. Improvements in Bankers’ CHEQUES, Drarts, Bitts, Dock WaR- 
RANTS, and other NecotiaBLe Securities, Henry Thomas Bailey, St. 
German’s-place, Blackheath, Kent. 

1285. Improvements in the Manuracrure of Imitation LeaTHER and 
other Fasrics and in «apparatus therefor, Benno Beer, Berlin. 

1287. Improvements in Rearpinc Macutnes, James Hornsby, Grantham, 
John Innocent and George Thomas Rutter, Spittlegate, Lincolnshire. 
1289. Improvements in Curtains, Theodor Simis, Hamburg.—lst April, 

1878 


tle M est: 











1291. Improvements in the means and apparatus for SecuRING WatTcHEs, 
Purses, Pocker Books, or other similar articles in the pockets of GarR- 
MENTS or other Receprac.es or Piaces, William Stonc, Southampton- 
buildings, London.—A communication from Julius Friedlander, Charlot- 
tenburg, Prussia. _ 


Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

1306. Improvements in apparatus used in the manufacture of Gas, David 
Hulett, High Holborn, London, Thomas Nesham Kirkham, Abingdon- 
street, London, Samuel Chandler and Josiah Chandler, Newington 
Causeway, Surrey.—3:d April, 1878. 

1328. An AERIAL Macuine, Herbert John Haddan, Strand, London.—A 
communication from Frederick A’ tus Lehmann, Washington, and 
Charles Ritchel, Corry, Pennsylvania, U.S.— 4th April, 1878. 

1362. Improvements in RotLEers for Wrincinc Macatnes, and which are 
ag, licable for use as truck wheels, furniture-castors, and the 

ke, iitam Robert Lake, Southampton-buildings, London.—A com- 
munication from George Payson Clark,. Windsor Locks, Connecticut, 
U.S.—5th April, 1878. 

1391. Improvements in apparatus for MEasurING Water or other liquids, 
William Robert e, thampton-building mdon.—A communi- 

—* from Benaiah Fitts, Worcester, Massachusetts, U.S.—sth April, 

878. 











Patents on which the Stamp Duty of £50 has been Paid. 
1278. SEPARATING Bopies from Gases, Otto Braun, Berlin.—8th April, 
1875 


1353. Printinc Macnivery, William James Ingram, Strand, London.— 
14th April, 1875. 

1365." SpInninG and Twistivc Worstep, Henry Illingworth, Bradford.-- 
15th April, 1875. 

1378. Sewinc Macuines, Arthur Greenwood, Leeds, John Keats and 

Iphonso Keats, Newcastle.—1l5th April, 1875, 

1379. Sticksand Staves, William Luce Hosking, Ventnor, Isle of Wight. 
—lith April, 1875. 

1440. Water Meters, William Edward Newton, Chancery-lane, London. 
—20th April, 1875. 

1284. Raitway Ports and Switcu Bars, John Brierley, Frederick Wade 
Brierley, and Walter Wright Brierley, Kilburn, and Francis Samuel 
Reynolds, Edgware-road, London.—9th April, 1875. 

1304. Muppiines Separators, Abraham Crabtree, Bacup, Lancashire.— 
10th April, 1875. 

1334, TREATING or PREPARING NATURAL FLowers, &c., Frederick Arthur 
Russel Fenton, Bayswater, London.—13th April, 1875. 

1808. MECHANICALLY FeepInG Furnaces with FueL, Edward Bennis, New 
Rotherhithe-road, Surrey.—10th April, 1875. 

1349. Looms for WEAVING, John Collier and John Marsden, Halifax.—1l4th 
April, 1875. 

1375. Currinc up Loar Sucar, Henry May Burton, Ipswich.—1lith April, 
1875. 

1389, Manuracture of Knives and Forks, Samuel Horrabin Greaves, 
Sheffield.—16th April, 1875. 

1532. Feepine Steam BorLers with Water, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—26th April, 1875. 

1318. ManuracrurEe of AERATED Waters, William Frederick Charles 
Stuart Corry, Belfast.—12th April, 1875. 

1332. ProreLLers, Edward Deakin, Southport, Lancashire.—13th April, 
1875. 

1333. RecuLaTine the FLow of Liquips, Joseph Lillie, Manchester.—13th 
April, 1875, 

1400. Spring Rowers for Wixpow Buixps, Eugene Putnam, Midland 
Railway Station, St. Pancras, London.—l6th April, 1875. 

1526. Suavine the Face or other parts of the Human Bopy, John Monks, 
Gloucestershire.—26th April, 1875. 

1398. COLLECTING, &c., AGRICULTURAL Propvuce, Peter Buchan, Chichester, 
Surrey.—l6th April, 1875. 

1512. PappLe Proretiers, James Jones Aston, Pembroke-gardens, 
Kensington, London.—24th April, 1875. 

1368. Purtrication of Water, Thomas Spencer, Euston-square, London. 
—Lith April, 1875. 

1413. Pyeumatic Pontoon Dock, Dirk Arnold Wittop Koning, Hugo de 
Groot Straat, Rotterdam, Holland.—1l7th Apri, 1875. 


Patents on which the Stamp Duty of £100 has been Paid 

970. Prerctnc TABLE Knives and Forks, &c., Joseph Nixon and Jabez 
Winterbottom, Sheffield.—12th April, 1871. 

982. PLovens, Richard Hornsby and James Edwin Phillips, Grantham.— 
13th April, 1871. 

1014. Prerarinc Macuinery for Fiax, &c., John Lawson, Leeds.—17th 
April, 1871. 

995. TreaTING PHospHaTes CONTAINING ALUMINA, Joseph Townsend, 
Glasgow.—l4th April, 1871. 

100%. BREECH-LUADING SMALL FirRE-aRMs, Theophilus Murcott, Haymarket, 
London.—ldth April, 1871. 

1025. Pate or Base for ARTIFICIAL TEETH, William Robert Lake, South- 
ampton-buildings, London.—18¢h April, 1871. 


Notices of Intention to Proceed with Patents. 

4542. GeLatine, &c., Peter Jensen, Chancery-lane, London.—A com- 
munication from Carl Adolf Sahlstrém. 

4545. SewinG Macuines, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Messrs. Tunker and Ruh.—1st 
December, 1877. 

4564. Sewinc Macuines, Jacques Emile Bertin, Boulevard de Strasbourg, 
Pari 


aris. 

4570. Time InpEx-TABLE, Francis Marley, Glasgow. 

4577. TreaTiING Graty, John August Arnold Buchholz, Halstead.—3rd 
December, 1877. 

4581. VentTitatinc Burtpines, Robert Edwin Villiers, Westminster 
Bridge-road, Surrey. 

4585. Sewinc Macuines, Ernest de Pass, Flect-street, London.—A com- 
munication from Daniel McLean Somers. 

4587. Gymnastic AppaRATUS, Guillermo Antonio Farini, Westminster.— 
4th December, 1877. 

4603. Dress SUSPENDERS, 
London. 

4611. Wasuinc Wout, &c., John Petrie, jun., Rochdale. 

4613. Cast Street, William Henry Nevill, Ferryside, Carmarthen.—5th 
December, 1877. 

4618. ALumivous Eartu, Henry Bollmann Condy, Battersea, Surrey. 

4624. Makinc Nuts, Ambler Pulman and Charles Barraclough, Halifax, 
York. » 

4626. ConTinvous Rartway Brakes, Francis Busfeild Armstrong 
India-office, London.—A communication from John Arthur Armstrong. 

4627. ANNEALING Ovens, Gerard Wenzeslaus von Nawrocki, Beriin.—A 
communication from Messieurs Asbeck, Osthaus, Eicken, and Com- 


Alexander Leslie Fyfe, Aldersgate-strect, 


pany. 

4629. Heatinc CoNSERVATORIES, &c., John Watson, St. Albans.—6th 
December, 1877. 

4638. Preventine INcrUsTATIONS in BorLers, Louis Thuillard de Froide- 
ville and Henri Taponier, Paris. 

4642. PHosPHORETTED LRon, Richard Werdermann, Princes-street, London. 
—A communication from Ludovic Boblique. 

4644. Davis CoMBINATION SworD, Walter Davis, Durdham Down, Bristol. 

4650. YARN CLEARERS, &c., Joseph Stubbs, Manchester, and Charles 
Henry Pugh, Birmingham. 

4651. CARTRIDGE HoLpers, &c., Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Valentin Sauerbrey. 

4652. TRaMway Locomotives, Francis William Fox and Edwin Walker, 
Bristol.—7th December, 1877. 

4656. Puppiinc Furnaces, Thomas Gidlow, Hollywood, and James 
Abbott, Ince, Lancashire. 

4659. Fittixc Bortries, &c., Edgar Breffit, London. 

4660. Giass Borries, &c., Edgar Breffit, London, and John Edwards, 
Castleford, York. 

4662. Dentat Carrs, Basil Manly Wilkerson, Baltimore, Maryland, 
U.S. 

4668. SeLr-cLosinc Tap, Joseph Dangerfield, Birmingham. 

4678. CuimNeY Top and VENTILATOR, Edwin Dunn, Finchley-road, Surrey. 
—8th December, 1877. 

4679. COMPOSITE FIRE-LIGHTS, Michael Charles Duffy, Bermondsey, and 
Francis Hoole Davids, Camberwell, Surrey. 

4684. ExTractinc PHospHorvus from Merta.s, Hermann Schulze-Berge 
and Julius Barnstorf, Oberhausen, Prussia. 

4687. BicycLes, John Samuel Smith, Borough, Surrey. 

4689. Castors for Furniture, Michael Heinrich Kernaul and Richard 
Horstmann, Berlin. 

4693. SuppLyine Gas, &c., James Lamb Hancock, Dalston, Middlesex.— 
10th December, 1877. 

4696, CaRDING Macuines, &c , William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Léon Letalle. 

4698. CLEANING and GRINDING Knives, &c,, John Lacey Davies, Norwood, 


Surrey. 
4705. ComBinc Woot, &c., Robert Beecroft and Frederick Henry Wright, 
Halifax. 


All persons ha an interest in opposing any one of such application 
should leave partic in writing of their objections to such applicati 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





1584. Oreratine Uron THE StRFace oF Guiass, MARBLE, &c., BY M 
or A Bias? oF Sanp, J. B. Mathewson.—Dated 2rd April, TT. 1s, 2d. 
Instead of forcing (inte a close chamber) with the sand a plenum of 
air under pressure, a partial vacuum is produced in a close chamber by 
means of an exhausting apparatus, and the external air, which rushes 
into the chamber to fill the vacuum, is made to pass up a narrow pipe or 
channel, and carry with it a regulated quantity of sand, which is supplied 
to the trumpet mouth at the lower end of the air pipe, which is left open 
for the purpose 
2075. Macurinery ror Sawing Srone anp Granite, J. Wheeler.—Dated 
3rd August, IST7.—(Not proceeded with.) 2d. 

Adjustable circular saws are arranged on a shaft above the table upon 
which the material to be cut is placed. The saws are made to rotate, and 
their shaft may be raised or lowered to suit the thickness of the work 
The table receives a backward and forward motion. The saws are 
tormed of detachable holders, which clasp the disc and hold in position 
“carbon” or tort diamond points, which form the cutters. 

3062. Arriyixc THe Pirerre ror Extractinc Gop Nuecers anp 
AURIFEROUS Sanb, £. Bazin. —Dated lth August, TT. 8d. 

The pipette is attached to a tube fitted at its upper end with a kind of 
trigger fitting over a hole in the tube. The pipette being lowered on to 
the sand, the trigger is pulled from off the hole, when the sand will enter 
the pipette, forcing the air up the tube and out through the opening. 
The trigger is then released and closes the opening, the pipette is then 
raised, still retaining its charge of sand. 

3108. Macuixery ror THE ARTIFICIAL PropuctTion oF CoLp 
MAKING, & P. Gitterd.— Dated Lath August, IST7. Gd. 

A cast iron cylinder is secured to and on the same level with a founda- 
tion plate. A valve opening outwards is fitted to the bottom of the 
cylinders and communicates with the refrigerator. A piston works in 
the cylinder and is fitted with an india-rubber packing ring, behind 
which air enters through holes in the bottom of the piston, thus forming 
an air-tight rubbing surface. Valves are formed in the piston opening 
inwards from the atmosphere above the cylinder (which is open without 
cover). The pipe from the bottom of this compression cylinder conveys 
the compressed air into the refrigerator formed of smail tlat tubes sur- 
rounded by a cast iron cylinder, and passing through these tubes it enters 
the compressed air reservoir, from whence it passes through the disten- 
sion cylinder in a freezing state, to be used as required. 
$112. Locomorrves, &c., W. Ternbull.—Dated Lith August, TT. 6d. 

In order to increase the power and economy of steam in locomotive 
engines, the same condensing water is constantly cooled and circulated 
in the condenser tank, by pumping and forcing it through perforated 
tubes and plates against a current of cold air passing through air spaces 
in the condenser tank, the current of air being caused by the speed of 
the engine. The exhaust steam is thus condensed and a vacuum obtained, 
the condensed water being constantly returned back te the boiler. 

3133. Proputsion or Tramway Cars, J. Jwray.—Dated lith August, 
1877.—(A communication.) 1s. 6d. 

A continuous repe runs over guide pulleys within a trough under the 
roadway, the trough being formed with a slit along its upper side, through 
which a shank upon the car projects, and has at its lower end a gripping 
apparatus, by which the rope is held or let go, thus propelling or stopping 
the car. The improved gripping apparatus consists of two jaws with 
inclined backs or hollow faces, hinged to the shank. Two sliding bars 
move up or down the shank, and carry rollers that bear on the backs of 
the jaws, so that when the bars are depressed the jaws close and grip the 
rope, but when they are raised studs upon them act on the jaws and open 
them, leaving the rope free. The brake for stopping the car consists of 
two bent levers mounted on the under side of the car platform, and 
movable in a vertical plane transverse to the car. The upper ends of 
these levers are jointed to nuts on a right and left threaded screw 
spindle ; their lower ends are provided with shoes to bear on the rails. 
3154. Lock Nuts, 4. } Dated 18th Avgust, S77. tel. 

This consists in the combination with a bolt or other like screw- 
threaded article and nut, each formed with a longitudinal groove or 
grooves, of a cotter, key, or pin, engaging in the groove or one of the 
grooves of both the bolt or other liks article and the nut. 

3177. Puncurse Apparatus, J. Fulton.—Dated 21st August, 1877. 6d 

In punching machines in which the punch is worked by an excentric 
or cam lever and a screw spindle, the excentric or cam head on the lever 
is formed on the opposite side of the fulcrum to the arm of the lever, so 
that the lever arm is moved away from, instead of towards, the body of 
the machine. The screw spindle has right and left-handed screw threads 
on it, one end being tapped through a swivelling nut held in the body, 
and the other end through a swivelling nut jointed to the outer end of 
the lever arm. Two small lever plates jointed to the punch lift it back 
by their middle parts resting on a flat surface on the frame of the machine, 
their back ends being acted on by pins on the lever arm, so that on the 
lever descending the punch is prised up. 

3180. Cans on RecerTacLes FoR Fiax, Corton, AND OTHER SLIVERS, 
W. Calvert.—Dated 2lst August, IS77. bd. 

The can or receptacle is provided with a loose bottom, which may be 
changed from one end of the can to the other. When the can has been 
filled with “sliver” it is passed on for the next operation, the loose 
bottom being transferred by the attendant to the other end of the can, 
and the can reversed—that is to say, that end of the can which was the 
bottom for one machine is reversed and becomes the top for the next, 
consequently the “sliver” always runs in one direction. 

3218. Dritt Stans, G. Warsop and H. W. Hill,—Dated 24th August, 
1877 fot proceeded with.) 4d. ¥ 

The base of the tool is formed with a broad V or concave foot fitted with 
two pairs of checks, in which are pivotted two claws, their lower ends 
being shaped to the surface to be manipulated, and the upper ends being 
threaded to receive screws which, on being tightened up against the base 
of the stand, cause the lower ends of the levers to firmly grip the work. 
3220. Sawine Macnivery, F. Holmes aad R. J. H. Sewnders.—Dated 2Ath 

Auguat, 1877. 6d. 

The first part relatee to an automatic bed-plate which consists chiefly 
of an upper and lower portion, the latter being firmly secured to the side 
standards, whereas the former is movable, being brought to bear upon 
the wood about te be sawn by suitable levers and counterweights. Each 
of these portions is constructed of a number of narrow bars cx responding 
to the number of saws in use, the whole forming two separate gratings 
through which the saws are arranged to work. The second part relates 
to the feed motion, which consists in the combination of a rev ving 
roller and an endless chain or band, upon which are secured at suitable 
intervals a number of dogs or claws, which carry the wood to be sawn 
under the roller, whence it is fed on to the saws. 

3226. Maize-masHinc Macuine, H. Conredi.—Dated 25th August, 1877. 
(A communicotion.) 6d. 

The apparatus mashes and mixes up the most different substances 
under the direct action of the steam, and reduces into small pieces or 
pulverises the materials at the same time, by means of a milling work. 
The principal axis is hollow so as to communicate with the boiler and 
allow the entrance of steam into the drum, which is formed with four 
compartments to re the material to be worked, which on being 
introduced through openings on the circumference of the drum (such 
openings being provided with steam-tight covers), is worked by 
eventually admitting water, if required, and the holes being shut, the 
material is boiled by admitting steam through suitable valves. Each 
compartment communicates with the millwork by a three-way cock, 
whereby, through the proper position of two or more of these cocks, the 
single compartments can be put in communication with each other. 
3227. Spixxine Frames, W. Iveland.—Deted 25th August, 77. 6d. 

This consists in keeping the pressing rollers of greater width at their 
circumference than at present, and in connecting the conductor, either to 
the spindle wherever the drawing rollers are carried, or to any equiva- 
lent moving part of the spinning frame, so that a horizontal reciprocating 
motion is imparted to the conductors to an extent corresponding with 
the motion of the drawing roller. 

3229. MaNvUFAcTURE or SuLpnuRIC Acip, D. McKechnie vad W. Gentles. 
Dated 25th August, 1877.—(Not proceeded with.) 2d. 

This consists in the admixture with ordinary crude sulphuric acid con- 
taining arsenical compounds of sulphuretted hydrogen, whereby the 
arsenic is precipitated in the form of ersulphide of arsenic or orpiment, 
leaving the supernatant sulphuric acid in a pure, or nearly pure, con- 
dition. 

3231. Apparatus ror Hotpinc ExTenpep PAPER OR OTHER MATERIAL, 
&e., F. J. Young.—Dated 25th August, 1877. €d. 

The holding part of the apparatus is formed as a double frame, one 
portion of which is formed with a rabbet, which receives the outer 
portion of the paper or other material to be held, and this rabbet is 
formed with a groove, over which this portion of such material is placed. 
The other part frame is formed in part to lay in this rabbet, and this part 
has applied all round its bearing surface a cord, or band, or india-rubber, 
which, on this frame being forced into the other, bears upon and holds 
the material, and this upper frame is also formed with a projecting inner 
edge, by which the surface of the material is borne on to a receiving sur- 
face beneath the two frames. This receiving surface is formed of slate or 
other suitable true and hard material. 

3232. PreventinG anp Removine Incrur7aTION IN Borers, J. E. C. 
Luques.—Dated 25th August, 1877. 4d. 
Coal tar is subjected to distillation to remove the light oils, and when 
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these are removed and collected the distillation is continued and a 
substance obtained termed ‘‘cresyloleum,” which consists of a mixture 
of heavy carbon oils. This is subjected to the purifying action of steam 
at high pressure in order to remove the mephitic odour 1t possesses. The 
liquid thus purified is supplied to boilers, and when introduced it falls 
to the bottom, but as the boiler is heated it diffuses itself through the 
mass of water, and combines with the earthy matters suspended therein 
and prevents their depositing in the form of a hard incrustation. 

3233. Horse Rakes, J. B. and T. Edlington.—Dated 25th August, 1877. 
(Not proceeded with.) 2d. 

This consists in making the teeth or tines of steel of a continuous or 
partial tapering form. Racks and pinions are employed for raising and 
lowering the rake. For regulating the incline of the teeth the lifting 
lever is made with a quadrant and stop joint. 

3234. Looms, A. Pemberton.—Dated 25th August, 1877.—(Not proceeted 
with.) 2d. 

One end of a spring is attached to the shuttle-box. The free end of the 
spring is caused to protrude from the shuttle-box by means of a wedge 
attached to the spring and occupying a position between the box and the 
spring at its fast end. To the free end of the spring one end of the check 
strap is attached, so that when the picker comes in contact with the 
buffer attached to the other end of the check strap, the spring acts, easing 
the buffer, and preventing violent impinging and concussion of the picker 
upon and against the buffer. 

3235. Decovorising TEXTILE AND OTHER MATERIALS, 4. M. Clark. 
Dated 2th August, 1877.--(A communication.) Not proceeded with.) 
4d. 

This consists, first, in the production and use of two new oxidising 
salts composed of a mixture of permanganate ef potash or of soda, acid 
chromate of potash, and sulphate of soda. Secondly, the employment of 
a bath evolving sulphurous acid in a nascent state and rendered perma- 
nently alkaline by the use of sulphites, hyposulphites, bisulphites of 
soda, potash, ammonia, or lime. Thirdly, the preliminary application to 
the wool of ** yolk.” 

3236. WeLL Sinkine, jA. Le Grand and R. Sutelist. 
1877. Ge. 

In constructing tube wells, instead of sinking the tube at or above the 
surface by means of a monkey or weight falling upon the top of the tube 
or upon a clamp, the blow is given immediately above the point at its 
lower extremity by means of an elongated weight small enough to pass 
down the inside of the tube to be driven. This weight is raised and 
allowed to drop inside the tube by means of a rope, chain, rods, or other 
appliance, either lifted direct or by pulleys attached to the tube itself, 
or by other suitable means. The weight, by preference, is shod with 








Dated 25th August, 


steel. 
3237. Sream Enoines, J. Shanks and J. G. Lyon.—Dated 25th August, 
1877. Ge. 


In applying this invention to a vertical cylinder, a vertical rod is 
attached at one end to and receiving an upward and downward metion 
from the governor, and connected at its opposite end to a central hori- 
zontal lever, which has a fulcrum on two parallel levers situate one on 
each side of it; the other end of the central lever is attached to a rod 
connected to knuckle joints, which are attached to two wedyes sliding 
upon a cross arm. These wedges are attached by grooves to two expansion 
slide valves which are balanced. 
$289. Raiiway Carriace Lamps, J. P, Kennedy, J. 

Dryden.—Dated ith August, 1877. 6d. 

This consists in the adaptation to the exit aperture of the oil supply 
pipe of railway carriage lamps of a valve and float mounted on a vibrating 
lever or arm for the purpose of controlling the delivery of the oil to the 
oil chamber. 

3240. CARRIAGES AND AppaRATUs ror Disarrearine GuNs, A. Moncrieff. 

Dated 27th Auguat, WIT. Sd. 

Each side of the carriage consists of,a framing made in the form of an 
obtuse angled triangle, with one obtuse angle downwards. The front 
acute angle has the axles of the wheels affixed to it; the back acute angle 
rests on the ground or platform, and at the obtuse angle is mounted by 
trunnions an oscillating hydraulic cylinder, which communicates with 
the vessel containing compressed air, for working the disappearing gear 
of the gun. The rams or plunger of the hydraulic cylinder, or a rod 
extended from it, is jointed by a forked head to the trunnions of the gun, 
and those trunnions also work in bearings at the ends of the radius rods, 
the other ends of which are pivotted on the wheel axles. Thus the 
trunnions of the gun, the lower pivots of the radius rods, and the 
trunnions of the hydraulic cylinder, constitute three centres, round which 
the system works, raising the gun into firing position when the 
hydraulic plunger is thrust outwards, and allowimg the gun to move 
downwards and backwards, in its recoil pushing the plunger inwards. 
3241. Workine Disaprearinc Guns, A. Moncrieff and W. Anderson.- 

Dated With August, TT. bd. 

This consists, first, in constructing the base of the hydraulic cylinder 
with an inwardly projecting boss, and the base of the recoil plunger with 
a corresponding socket cavity, giving restricted passage as the plunger 
approaches the end of its in-stroke, so that the escape of water from the 
cylinder is throttled, and the recoil of the gun is thereby automatically 
retarded and arrested. Secondly, arranging the supply inlet to the 
hydraulic cylinder near its outer end, and making the recoil plunger of 
differential area, by providing at its base a collar, which, as the plunger 
approaches its out-stroke, covers the inlet, thereby causing the upward 
movement of the gun to be automatically retarded and arrested, 

3242. Se_r-actinc Sortinc Apparatus For CARDING Encrnes, &. 
Edwords.—Dated Bth August, 1877.—(A communication.) —(Not pro- 
ceeded with.) 4, 

The long fibres to be extracted are taken up by drawing and sorting 
cylinders, the position of which is capable of being adjusted nearer to or 
further from the drum or cylinder of the carding engine; the fibres are 
then brought to the proper position by a guide, and by means of fluting 
upon the leather, they become rolled together round it and form a flat 
ribbon or sliver, which is broken off as desired. These flat ribbons or 
slivers are afterwards amalgamated and united by passing them through 
the “ gill box.” 

3243. Hanp Stamps oR APPARATUS FOR BINDING TOGETHER SHEETS 
or Paper, &c., W. A. Kollins.—Dated 27th August, 1877.—(Not pro- 
ceeded with.) 2d. 

The stamp is constructed with a foundation plate, in which is fixed, 
with capability of being removed and replaced when desired, a piercer, 
having its base inclined in an outward and downward direction. This 
piercer is formed with a bulge or enlargement at or near its point to clear 
the way for the metallic binder. The plunger of the hand stamp is 
carried and guided by an arm rising from the foundation plate. This 
plunger has a hole or recess therein, formed to register with the piercer, 
and is kept in its raised or normal position by a spring. 

3244. Storprers ror Borries, &., N. Thompson.—Datel 2th August, 

1 -—(Not proceeded with.) 2d. 

This consists in applying to a cork a covering made of paper. 

3245. Looms ror Wire Fanrios, J. H. Johnson.—Dated 27th August, 1877. 
(A communication.) 6d, 

This relates to improvements in wire looms, whereby facility is afforded 
for using steam or other power. The shuttle is made somewhat longer 
than the width of the fabric to be woven, and the batten is about three 
times as long as the former. A channel is formed in the batten, and a 
carriage moves alternately to the right and left therein by means of a 
cord actuated in any suitable mamner. The carriage has a lug at each end 
which corresponds with holes in the shuttle. The channel in the batten is 
deeper in the centre for a length equal to the width of fabric, and the 
bottom of this part is connected by short inclines with the bottom of the 
channel in the end portions of the batten. The wheels of the carriage 
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are at such a distance from each other, that whilst those at one end rise | 
With the former the lug | 


on one incline, those at the other end descend. 

on the same end rises and enters the corresponding hole of the shuttle, so 

as to act as driver, the lug at the other end is at the same time detached 

—_ the shuttle and passes under the wires constituting the lower 

shea. 

3246. SicwaLuinc App 
Dated 27th Auguat, US77. 6d. 

The usual signalling lever at the bottom of the shaft is connected by 
means of wires and a series of bell crank levers to a hammer, which acts 
on a gong, immediately above which gong is placed an index plate 
having in it a vertical slot, through which two markers or indexes pro- 
ject from vertical sliding bars, to which they are attached behind the 
plate. These bars are movable vertically in guides, and on each depres- 
sion of the signalling lever are raised a step or stage to positions in which 
the indexes correspond with figured points on the face of the index 
plate by means of a hinged tongue piece on an arm on the last series of 
bell cranks, acted on by the signalling lever, this tongue piece on rising 
coming in contact with steps or projections on one of the vertical sliding 
bars, and the other bar being lifted by a projecting arm on the lower end 
of the first bar. 

3247. Sprines, FE. McCann.—Dated 27th August, 877. 6d. 

Plate or leaf springs are formed of plates which are concave and convex 
on the reverse sides in cross section, and the top or back plate is flat on 
its upper surface and convex on its lower surface in cross section, whilst 
the bottom or short plate is flat on its bottom surface and concave on its 
upper surface in cross section. 

3248. Fitrertinc Apparatus, C. Gerson.—Dated 27th Auguat, 1877. 6d. 

Water is filtered by forcing it under pressure in anu upward direction 
through layers of sponge and pure pumice stone, both of which have 
been previously impregnated with salts of iron; and then in a down- 
ward direction through a mass of Swedish iron ore, layers of sand, and 
shearings of wool impregnated with salts of iron. The sponge layer is 
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placed in a vessel between perforated plates, the bottom plate being 
attached to a rod which, passing upwards, terminates in a handle, so that 
the bottom plate may be worked up and down, in order that a cleansing 
of the sponge by alternate expansion and compression may take place 
when necessary, by forcing water through the vessel in the reverse 
direction, by which the pumice stone is washed out and cleaned at the 
same time, 

3249. Circutar Rotary Furnaces, M. HW. Siith.—Dated 27th August 

1877.—( Not proceeded with.) 2d. 

This consists in attaching to the rotary part of the furnace angle plates 
or blades ; the latter are so formed and placed, that on being moved by 
the “going part” of the furnace, the said plates pass under part 
of the mel, breaking up, raising, and distributing the same. 

3251. Compounp Sream Enoines, W. Clark.—Dated 27th August, 1877,.— 
(A commeunication.)—(Not proceeded with.) 2d. 

This relates to a means of exhausting the steam from the high-pressure 
cylinder into the low-pressure cylinder. In some cases, two pistons are 
employed in the high-pressure cylinder, which serve the double purpose 
of a piston and exhaust valve. Or a single piston is employed in the 
high-pressure cylinder, and an exhaust port is formed in the centre of 
the cylinder into the low-pressure cylinder, 

3252. Fitter Presses, J. Derbyshire. —Dated 27th August, TT. bd. 

In place of using wooden grooved surfaces to separate the filter bays 
one from the other, a corrugated sheet of brass, galvanised iron or other 
metal not liable to oxidise or corrode is employed. ‘This sheet is retained 
at its edges in a metal frame. The end plates between which the 
several frames are received and held are also rormed of metal. Through 
the top of the rim of each frame is a recess or recesses for the union pipe 
or pipes attached to the fabric of the filter bag to lie in. 
$3253. Arraratus ror WorkING AND ConTROLLING THE Reco oF 

ORDNANCE, J. Vavrasseur.— Dated 27th August, iT. bd. 

An hydraulic buffer is employed consisting of a cylinder containing oil 
or other liquid, and a perforated piston working in the cylinder, The 
piston rod is attached to the gun carriage, 50 that on the recoil taking 
place the liquid is compelled to pass through the holes in the piston. 
On the face of the piston is a cover plate also provided with holes, and 
by turning the plate the holes can be brought te correspond or otherwise 
with the holes in the piston. The automatic turning of the cover plate 
during the recoil is eftected by means of a twisted bar of square section 
placed at the axis of the cylinder and entering within the piston rod, 
which is made tubular to receive it. The cover plate has a square hok 
in the middle fitting this twisted bar, so that when the piston moves 
along the cylinders the bar causes a partial rotation of the cover plate 
upon the piston. 

3254. Sysrem or Dratnace, 7. Jeiwel!.—Dated 2ith Auguat, TT: Gd. 

This consists in disconnecting the whole of the pipes from the house 
and building, the use of well-ventilated water traps fixed in suitable 
positions, checking the foul currents of air, and directing the same to up 
ventilating pipes, extracting cap, or terminal, collecting the warm air in 
pipes or flues, and conducting it to terminai, producing an up current, 
causing continuous motion in the pipes, and diffusing tne foul air to the 
atmosphere above the summit or the building. 

3255. Cueckine Recerrts or Conpuctors or Purtic VEHICLEs, &e., 2. 
Auld.—Dated 27th August, 1877.—(Not proceeded with.) Ad. 

This consists of a combination of two spring steps, so arranged that 
each person entering or leaving the vehicic shall press them down, the 
steps resuming their normal position on the pressure being removed. By 
means of a lever, or a simple combination of levers connecting the under 
side of each step, with one or two perpendicular rods 1uaintained in an 
upright position by guide rings or otherwise, and arranged so as to rise 
and fall exactly the same distance; when moved by the action of the 
steps a recording apparatus is set In motion each time a passenger enters 
or leaves the vehicle. 

3257. FLax Scurcnine Macuinery, J. McKean end RK. H. Collyer. —Dated 
2th Auguat, 1S77.—( Not proceeded with.) 2d. 

This consists in forming the handle either wholly or in part of metal, 
preferably steel, and attaching the handle to the ring upon which it is 
mounted in « line, not radial, but inclining upwards trom its axis. 
3259. Sevr-actinc MULES AND TWINERS FOR SPINNING, &c., G. Bacter. 

Dated 28th Auquat, S77 
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This relates to improvements on patents No. 2714, dated Slst July, 
1875, and No. 361%, dated 15th September, 1876, in which the mule 
carriage is actuated by a lever vibrating in a plane, centred on a stud 
fixed to the floor, and actuated from the catch-box shaft. In order to 
remove all resistance to the drawing out of the carriage from the sticking 
of the gear by reason of the dead centre, a pair of complete or segmental 
wheels of varying radius, arranged so that the angular velocity of the lever 
is quickest in the middle of its traverse and slower at the ends, are fixed 
in the train of wheels between the catch-box shaft and the vibrating 
lever. 

3260. Suvut-orr Vatves, C. 
munication.) Gd. 

This consists in combining with a screw shut-off valve and escape valve 
worked by a screw of pitch different from that of the screw on the same 
spindle which works the main valve 


D. Abel. —Duted 28th August, 1877. 


(A com- 


3261. Hypravuric Tirpinc Arrakatus For DiscHaraine Trucks, &e., C. 
D, Abel. —Datel 28th August, 1877.—{A communication.) bd. 

A platform is supported at the level of the ground by the plunger of a 
hydraulic ram in a pit beneath, and is provided with rails upon which 
are run the trucks to be discharged. One side of the platform is turned 
up at right angles and at some distance from the ground; the vertical 
part is pivotted to two standards fixed on the ground, so that when the 
platform is raised by the hydraulic ram, it turns upon the pivot so as to 
tilt up the truck to any desired angle, the ram being connected to the 
platform by hinged links to allow of the angular motion of the latter. On 
the top of the vertical part are screws having plates at their ends and 
retated by a worm and worm-wheel, so as to bring the plates to bear 
firmly against the side of the truck, and thus prevent it tilting off the 
rails when raised. To the top of the vertical side of the platform is also 
hinged the upper part of the shoot for conveying the contents of 
the truck into the vessel, the lower cnd of such part of shoot resting upon 
the upper end of the shoot proper. 

3262. Bearincs ror Srrxpies on Swarts, DR. Malcolin.—Dated 2th 
August, 1877.—{ Not proceeded with.) 2d. 

This consists in fixing on each spindle or shaft, and beneath the bearing 
to be lubricated, a hollow reservoir in such a manner that any oil passing 
through the bearing will be caught in the reservoir. On the spindle 
enclosed within that part of the bush within the reservoir spiral grooves 
are formed. 

3263. Manvuracture or Sewine Tureap, W. Morgan-Brown.- 
August, 1877.4 communication.) 1d. 

This consists in the conversion of the single yarns into six (or other) 
cord thread in the condition of hanks of skeins ready for bleaching o 
colouring by a continuous process, and the doubling, twisting, re- 
doubling, retwisting, winding in the skein and formation of the hank 
are performed simultaneously and continuously, so that the necessity of 
separating the operations and taking the yarn from one machine tu 
another is dispensed with. 

3264. Arraratus ror WorKING Raitway SiGnats, W. A. Watson. 
Dated 28th August, UST7. 6d 

Between the signal box and the signal is placed an apparatus consisting 
of a bed or guide, along which a slide provided with ratchet teeth is able 
to traverse. This slide is at one end connected with the wire leading to 
the signal lever, whilst at the other it has attached to it a chain passing 
over a pulley, and having a weight suspended at its free end. Through 
the end of the bed or guide a drawbar is able to slide, and it has attached 
to it the wire leading to the signal post, which serves to give motion to 
the signal arm; attached to the drawbar is a weighted chain in connec- 
tion with the slide; jointed to or carried by the drawbar is a loop or claw 
which takes in the ratchet teeth of the slide and couples the two parts, 
so that motion received by the first from the signal lever is imparted to 
the second. 

3265. Se.r-actinc Trousers AND Watscoat Fasteninos, G. A. Kino.— 
Dated 28th August, 1877.—(Partly a communication.) 4d. 

An clastic endless band of india-rubber is mounted in metal clips or 
holders to which buckles are connected by hinge joints. Upon the band 
of the trousers, or to the back of a waiscoat, tongues of woven fabric or 
other suitable material are attached, to which the buckle at each end of 
the spring is applied, so as to draw the parts together to the degree of 
tightness required. 

3266. Breecu-Loapine Guns, J. A. Crocker, —Dated 28th August, 1877. 
(Complete.) 6d. 

This consists in combining with a double-barrel gun, revolving charge 
chambers, said chambers being so arranged and connected with the 
guard and intermediate operating mechanism, that a single movement 
of the guard brings a new pair of charge chambers in line with the pair of 
barrels. 

3267. Sewine Macuines, £. Wisemon,—Dated 28th August, 1877. bd. 

The first part relates to the feeding apparatus. The feeding surfaco 
is attached to a part, which is fitted to slide up and down or to and fro 
in a direction at right angles to the direction of movement of the article 
when being fed forward ; this part is mounted in a carriage, formed by 
preference with a rectangular groove in which the said part slides, and 
with side slots which slide upon fixed blocks, studs, or screws. The 
second part relates to machines for sewing straw plaits. Adjustable 
edge guides are employed for the upper and lower plaits. The upper guide 
is adjustable in directions towards and from the bed plate, and also in 4 
direction at right angles to the direction of movement of the plaits. The 
upper guide also acts as a stripper for the lower plait, and the front edge 
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of the said guide forms a continuation of the edge of the groove in the 

lower side of the presser foot. 

3268. Dressinc MILLSTONES, J. H, Johnson. — Dated 28th August, 1877.— 
‘A communication.)—(Not proceeded with.) 2d. 

The stone is placed on a norizontal table, to which an intermittent 
rotary motion is given. ‘The tool carrier is attached to the base by bolts, 
and can be turned up while placing the stone on the table. A traveller 
sliding along the carrier carries a cutter holder sliding in a groove. A 
hand wheel causes the diamonds to move towards or recede from the 
stone according to the quantity of stone to be taken off. 

269. APPARATUS FOR SEVERING AND HOLDING THE Enps or WIRE- 
° pinpinas, &e., W. Me. J. Cranston.—Dated 28th August, 1877.—(A 

communication.) —(Not proceeded with.) 2d. 

This consists of a pair of jaws, one portion having cutting edges for 
severing the wire, and another portion of plain form to hold one end of 
the severed wire, the other end being free. 
32°71. MANUFACTURE OF MULE AND OTHER Spinvies, &c., S. B. Ardrey. — 

Dated 28th August, 1877. td, 
Y ‘This consists, first, in the application of a gauge plate or eye to emery or 
other grinding wheels for cutting off the points of spindles in a true 
relation to the blade; second, the combination of traversing emery 
wheel or other grinding mechanism for centreing spindles with the cut 
in the direction of the spindle ; third, mounting an emery or other grind- 
ing wheel upon a fixed centre for forming the foot of the spindle ; fourth, 
the employment of a slitted plate or straight surface set at an angle, for 
detecting irregularities in spindles before setting ; fifth, the application 
of rollers for ensuring uniformity and smoothness in the warves of 
spindles. 
32°72. Borine Macuine, J. Roseby and W. Balmer.—Dated 28th August, 

1877.—(Not proceeded with.) 2d. 

Four boring tools in a horizontal line are arranged in a frame and 
driven by wheel gearing, and above the centre of this line one boring 
tool is placed for drilling the hole for the blasting charge. 
32°73. Knorrina Yarns, 7. Craven.—Dated 28th August, 1877.—(Not 

yroceeded with.) 2d. 

Twist yarns of oy fibre or colour, with knops regular or irregular, also 
of any fibre or colour, are manufactured in an ordinary frame, either for 
spinning, doubling, or preparing, such yarn being formed direct on the 
spool, or on to tubes or ordinary spring bobbins. 
32°74. Woor-Compine Macuines, W. H. Wright.—Dated 28th August, 1877. 

(Not proceeded with.) 2d. 

This consists in so arranging the gearing of the traverse motion as to 
enclose the same in the po upon which the drum traverses, and in 
such a manner that the gearing is protected from being clogged by the 
dirt, dust, noils, or sliver. 
32°76. Arraratvus FOR PROPELLING AND RETARDING TRAMWAY CaRs, W. 

Clark.—Dated 28th August, 1877. (A communication.) bd. 

A central frame suspended from the car carries two shafts, upon which 
friction wheels are placed. The supports for the shaft slide in vertical 
and horizontal dovetailed slides. Two wheels revolve on inclined axes, 
aad are in contact with the rail and the friction wheels. 

3277. Piano Sroo.s, &c., M. 8. Hessfeld.— Dated 29th August, 1877.—(A 
communication.) (Not proceeded with.) 2d. 

The bore in the lower part of the column carrying the seat’s screw is 
made perfectly true and of the proper size to fit the outside of the thread of 
the screw, while the top of the column is provided with a female thread 
for receiving the screw of the proper depth to give the required strength 
for supporting the seat. 
32°78. Borrie Sroprers, J. Cooper.— Dated 29th August, 1877. 6d. 

This relates to bottle stoppers of the external class, and consists in a 
combination of a clasp or holder, disc, or a ball stopper, and a bow, blade, 
spiral, or other spring. 

3279. Guity Traps, 7. Armastrony.—Dated 2th August, 1877.—(Not pro- 
ceeded with.) 2d. 

A gulley is formed with sloping sides and a tank occupying half its 
area is suspended from above and reaches down to the level of the outlet. 
Two sloping edges are placed below the grid, one dipping into the tank, 
the other serving to cover the water. 

3280. Propucine Iripescent CoLours on Giass, 7. W. Webb.—Dated 
20th Auguat, S77. 2. 

This consists in exposing the surface of glass desired to be operated 
upon whilst in its molten state to the vapours or fumes caused to arise 
from the evaporation of tin and other metallic salts when acted upon by 
hydrochloric or other acids. 

8281. Bin Case, A. J. Avenell.—Dated 20th Auguat, 1877. 6d. 

The ordinary box or case with hinged lid or otherwise is employed, 
but the frame for carrying and holding the bottles is made of a number 
of longitudinal divisions fixed by ledges or otherwise to the inside of the 
ends of the box. In these divisions and at proper distances apart are 
formed a number of circular holes, through which are passed pieces of 
cane or round wood, or wire, for forming the cross divisions, the ends of 
these cross divisions passing into fillets of wood fixed to the side of the 
case, 

8282. Extincuisnine Fires, J. Hodgkinson.—Dated 20th Auguat, 1877.— 
(Not proceeded with.) 2d. 

In buildings which are heated by high-pressure steam conveyed in 
pipes arranged in the rooms, each range of steam piping is connected to 
a water supply piping and provided with branches connected with suit- 
able water hose. 

8283. Spricep Vinecar, G. J. Hutchings. —Dated 20th August, 1877. 6d. 

The ingredients consist of cloves, 2 parts; pimento, 1 part; mace, 1 
part ; chilies, 3 parts ; nutmegs, 1 part; unbleached ginger, 2 parts, 
The spices being bruised and mixed together, a portion of alum is added, 
and the mixture is introduced into the pirockiting apparatus, which 
consists mainly of a large stoneware or other jar, two stoneware plates 
for same, perforated with small holes and cover for same to fitin a groove 
in the jar (the object of the groove is, that being filled with a little 
vinegar it keeps out particles of dirt), and to have a small hole in the top 
to allow of free working the perforated plates, to fit in proper places, 
leaving between the plates aspace to a the several spices. Plain 
malt vinegar is allowed to percolate through the spices. 

3284. Governors ror Enoines, A. Lupton.—Dated 29th August, 1877.— 
(Not proceeded with.) 2d. 

There is a cylinder provided with a piston and rod fitted on the receiver 
or pipe holding a air; the top of the cylinder is open, and the 
piston is raised by the pressure of the air below. The connecting rod is 
attached to a crank or adjusting wheel. To this crank or adjustin 
wheel there is attached a rod, which is attached to one end of a be 
crank lever on the throttle valve of the steam engine. 

3206. Apparatus FoR Mixinc Tea, W. Harvey.—Dated 29th August, 
S77. Gd, 

The tea is fed into a funnel fixed on the top of a cylindrical casing, and 
falls on to an open wheel with radial vanes. This wheel is caused to 
revolve by means of « crank axle and bevel gearing, and the vanes throw 
the tea about so as to thoroughly mix the different sorts. A conical 
shield placed round the axis of the wheel prevents the tea falling through 
the centre and directs it towards the periphery. The bottom of the 
casing is inclined inwards, and is fitted with a flange to receive the mouth 
of the canister, into which the tea passes when mixed. 

3286. Sewine Macnines, J. Worwick.—Dated 28th August, 1877. 6d. 

A rotating hook and spool are used similar to those used in the Wheeler 
and Wilson machine, but it is shaped so as to be able to turn it in the 
opposite direction. It is attached to the Wilcox and Gibbs machine in 
order to produce a lock stitch instead of the chain stitch. The usual 
lever to guide the thread on the reel or spool is used, but the top part of 
the lever is made flat at the side instead of the top, and a spring is placed 
on the flat part; this spring is held by a screw, which, when turned in 
or out, will put more or less pressure on the spring, and thus regulate 
the tension on the thread which passes between the spring and the lever. 
It is preferred to fix the lever in a loose bracket so as to be able to adjust 
it to the reel or spool. A boss is placed in front of the usual winder 
bracket, in which is a spring and stud, and on the end of the stud is a 
plate which, when acted upon by the spring, presses on the thread as it 
is being wound on the reel or spool. The plate may be turned on one 
side when not in use. A slot is cut in the back part of the usual winder 
bracket, in which fits a part of the plate to keep it steady when in use. 


3287. Preventinc Fraup IN THE RecEIPT oF MONEY, J. Britten.—Dated 
29th August, 1877. 18, 2d. 

This relates to improvements on patents No. 4450, dated 22nd Dec., 
1875, and No. 4596, dated 28th Nov., 1876, and consists in one case of an 
peas i penny in which each sum received is exhibited in large figures, 
and the same operation which shows the required figures also prints the 
amount on bands of paper or on tickets, and also registers the amount 

adding it to the total previously received. Another method consists 
ofa machine in which incoming payments are first distributed on a 
surface so as to exhibit each coin. e coins are then passed hetween 
two plates of glass and are accessible to the receiver, and yet remain 
exposed to the view of the payer. The money is placed on a platform, 
which, on being tilted, moves a band of paper forward, and the amount 
is then written thereon by the receiver. This serves as a double check, 
as the money paid is passed out of the reach of the shopman aad recorded 
on the paper in the presence of the payer of the money. 
3288. Srrinas ror Coutars, GLoves, &c., CL. M. Koedt.--Dated 20th 

August, 1877.—(Not proceeded *vith.) 2d. 

Wristbands, collars, &., are kept in Y save by means of a flat spring 


lee - the inner side of the wristband or other article, through pockets 





3289. Manuracrure or Explosive Compounps, J. Stenhouse.— Dated 29th 
August, 1877. 4d. 

From one to three parts of carbonate of ammonia are taken with 100 
parts of nitro-glycerine, and are mixed with the kieselguhr or other 
ingredients, the carbonate of ammonia being preferably added before the 
nitro-glycerine. 

3290. Brak ror Bonsins or TrostLe Frames, J. C. Mewhurn.—Dated 
20th August, 1877.—(A communication.)—(Not proceeded with.) 2d. 

This consists in mouting on the lifting rail two arms, which are 
pivotted at the sume point or connected to a common transverse rod ; these 
arms embrace the lower flange or disc of the bobbin, and extend to the 
front of the lifting rail, where their ends are in contact with two excen- 
trics placed symmetrically to each other ona shaft which extends the 
whole length of the lifting rail. 

3291. Arraratus ror CuLTIVATING LAND By Steam Power, W. Fisken.— 
Dated 2th Auguat, 77. bd. 

When « traction engine is used to travel along the headland of the field 
a self-moving anchor is used at the opposite headland, and a tightening 
anchor is placed in rear of the engine. An endless steel wire rope passes 
from the hauling sheave on the engine to the sheaves on the distance and 
tightening anchors, the tightening anchor being used to give the hauling 
rope proper tension. The clip sheaves or grooved sheave for hauling the 
endless rope is placed vertinaly on the engine, and is driven by a pinion 
on the crank shaft. The clip or grooved sheave can be placed on the 
intermediate shaft or on the travelling shaft of the traction engine, a 
clutch being used to disconnect the travelling wheels when the engine is 
hauling the implement ; from the clip sheave the rope passes round a 
guide pulley hung on the engine, then along the line of furrow to the 
sheave on the anchor on the opposite headland, and it then returns 
along the line of furrow to a pulley on the engine, thence round 
the sheave of the tightening anchor, and back to the main clip 
sheave on the engine. To the main hauling rod or pin of the tilling 
implement there is fixed a double-jawed longitudinal clip for receiving 
and gripping the endless rope. 

3293. Apparatus FoR TestinG THE StreNGTH vor CLoTH, &c., G. W. 
con Nawrocki.—Dated 29th August, 1877.—(A communication.) 6d. 

The cloth to be tested is placed between twe pairs of nipping jaws, so 
as to hold it firmly at poimts a definite distance apart. One pair of jaws 
is then suspended from a handle held by the operator, while to the other 
pair a scale is suspended, and the weights for testing placed thereon. The 
scale is attached to the handle by a slack cord in order to prevent the 
scale and weights tumbling to the ground when the cloth tears. 

3294. Gunrowper, KR. W’. 8. Gripith.— Dated 29th Auguat, 1877. 4d. 

Nitro-cellulin or nitro-liguin is mixed with suitable chemicals for 
rendering it explosive, and is subjected to pressure, and from the 
pressed mass a granulated —— is produced by breaking the cake into 
grains by passing it through crushing rollers. 


3295. Om Cup wirn Syrince, H. Conradi.—Dated 30th August, 1877.— 
(A communication.) 6d. 

The oil can and oil squirt are combined in one apparatus. The can 
which forms the cylinder for the syringe contains a piston, which is pro- 
pelled therein by means of pivotting cross bars, running diagonally to 
each other, and similar to the arrangement of lazy-tongs, effecting the 
forward stroke, while its back stroke is effected by a spiral spring. To 
prevent the piston from being pushed out of the cylinder, a bayonet ring 
is used, shutting it up and "ana the travel of the piston. An opening 
is provided for receiving the oil, and a box-shaped cover is screwed 
over it. 

3206. Manvuracture or Iron, W. Neilson.—Dated 30th August, 1877.- 
(Not proceeded with.) 2d. 

The ores are reduced to a pulverised condition, sometimes mixing with 
them a proportion of carbon. They are then placed upon the hearth or 
equivalent receptacle of a gas furnace, through which an oxidising flame 
is passed. 

3297. Torrevo Apparatus, J. J. Thornyerast.—Dated 30th August, 1877. 
tid. 

For fish torpedoes a cradle is suspended to levers which are suitably 
braced, and are jointed to other levers carrying a rocking shaft, the 
suspension levers being also connected to the vessel by connecting rods, 
hinged or jointed to the suspension levers and to the vessel. For spar 
torpedoes, the cradle is connected to the vessel by connecting rods, 
arranged so that when the cradle is moved forward its outer end is 
guided by these rods into a suitable position for the discharge of the 
torpedo on the spar being run out. 


3299. Course CorReEcTOR FoR Surps, R. Bain.—Dated 30th August, 1877. 
- (Not proceeded with.) 2d. 

This consists in making a compass dial in the reverse manner to that 
upon which it is at present constructed, that is to say, if an ordinary 
dial were laid upside down, the north and south would occupy the same 
positions, but the east and west and all intermediate degrees would be 
exactly reversed. Such dial is hung in gimbals or fixed with thumb- 
screws. Centrically on the dial is a hole or recess, in which a style, 
shaft, or pointer is fixed when it is desired to make use of the sun’s light. 
In use, the shadow of this style falls across the dial, and thus indicates 
the true course. 

3300. Securtnc THE Enps or Rats, &c., @. H. Adam.—Dated 30th 
August, 1877.—(Nox proceeded with.) 2d. 

The rails are cut diagonally and placed so that the wheels pass over the 
apex or thin part last. The ends are bolted by fish-plates to the ends of 
the adjoining rails, or secured together in a chair and keyed tightly up. 
8301. Escape VALVE OR ALARM FoR STEAM BorLers, 7. Feather wad C. J. 

Thurlow.—Dated 3th August, 1877. -{Not proceeded with.) 2d. 

This consists of an equilibrium valve fixed to the end of a tube which 
is in communication with the vessel containing steam, from which the 
water of condensation and air are to be ejected; the spindle of the valve 
is connected to a lever jointed to a fulcrum fixed to the valve casing ; the 
other end of this lever is connected to an elbow or jointed lever which is 
hinged to the end of the tube; the other end of this last lever is jointed 
to an adjustable rod connected to the valve casing. 

3302. Warcnes, £. Fletcher —Dated 30th August, 1877.—(Not proceeded 
with.) 4d. 

The watch is constructed so that the motion of the body of the wearer 
produces the power requisite for winding up the main-spring, thereby 
rendering the watch perfectly self-acting. A weight is suspended in 
centres from the frame or case, and to this weight catches are attached 
which impart motion to a ratchet wheel. This wheel is connected by a 
train of wheels to the axle of the main-spring. The motion of the body 
causes the weight to vibrate, and by the intermediate gearing wind up 
the main-spring. 

3303. Sevr-ventinc Taps, J. S, Nickoll.—Dated 30th August, 1877. 6d. 

The vent tube or passage is inclined upwards towards the centre of the 
cask, thus causing it to act efficiently whether the cask be full or only 
partly full. A self-closing valve or plug for preventing, the entrance of 
air into casks after the removal of the tap consists of a plug so adapted 
to the inner end of a bush inserted in the tap hole, that on screwing the 
tail end of the tap into the outer end of the bush the plug is opened, 
thus allowing the liquid to pass. When the tap is unscrewed from the 
bush the plug closes up against the inner end of the bush. 

3304. RuNNERs AND Tor Norcues FoR UMBRELLAS, &c., EB. G. Wood.— 
—Dated 30th August, 1877.—(Not proceeded with.) 2d. 

A groove is formed in a rectangular blank of sheet iron, and a piece of 
iron wire being placed therein, the blank is bent by a press into a tubular 
form, thus forming an open jointed tube having a hollow projection at 
one end, strengthened by an inclined support of iron wire. 

3305. Music Stanp anv Howper, C. A. Drake.—Dated 30th August, 1877. 
—(Not proceeded with.) 2d. 

Two boxes (each of sufficient size to contain two pages of music opened 
out) are divided into two compartments, each large enough to contain a 
piece of music. These boxes are placed back to back and are hinged 
together at the top, and raised from the ground on supports. When not 
Aes as a music stand the boxes are pressed together and form a music 
nolder. 

3307. Gas Cuecks, R. Hedsield.—Dated 30th Auguat, 1877. 6d. 

The gas check may be applied to shot or shell, cast either in chilled 
iron or in steel, or in a compound of both, and formed with a reduced 
base slightly tapered, at the bottom of which is an undercut groove, the 
outer part of the base being formed with suitable projections as described 
in patent No. 904, dated 6th March, 1877. The gas check is of cast yellow 
brass or of copper, and is formed with a tongue which, on the explosion 
of the charge of powder, is driven into the groove in the base of the shot, 
thus firmly attaching the gas check to the projectile. The external 
surface of the gas check readily adapts itself to the rifling of the gun, 
and thus assists in rotating the shot or shell when discharged. 

8309. Apparatus FoR BurmLpiNe 1x Concrete, J. M. Tull.—Dated 30th 
August, 1877. be. 

The panels are composed of three or more boards combined together by 
means of short cross-pieces, through which two narrow slots are formed 
to receive the ends of flat iron bars and connect two opposite panels 
together in pairs. These bars have holes to receive vertical iron , one 
of which is placed on the inner side of the panel, and will be imbedded 
in the face of the wall. The other rod is placed outside the panel, and 
upon a wedge being placed in the space between them and tightened up, 
the inner rod will be drawn tight against the panel and hold it in 
position. 

8810. Kynops anp Roses For LOCK AND OTHER FURNITURE, FE. Collier.— 
Dated 30th August, 1877. 2d. 
Knobs and roses are formed of wood in the usual way, and afterwards 


covered with thin sheets of metal, so as to present the appearance of 


solid metal. 





3311. Puriryine Gas, W. Merrriott.—Dated 30th August, 1877. 4d. 

The sulphur compounds are removed from gas by scrubbing with a 
solution of a caustic alkali. The alkali is dissolved in water with as 
much sulphur as it will take up at a boiling temperature. When cold and 
settled the solution is ready for use. 

3312. Runners, &c., ror Umprewias, 7. J. Sinith.—Dated 30th August, 
1877.—(A communication. )—Not proceeded with.) 4d. . 

The runner is fitted with a movable socket capable of sliding longi- 
tudinally on the runner, causing a pressure on the stretchers when 
closed. The socket carries the mortise of a bayonet arrangement, the 
tenon of which is upon the stick or handle, by means of which the 
umbrella is held open. 

8313. Apparatus FoR Havuine 1x Nets, J. Richardson.—Dated 30th 
Auguat, 1877. 6d. 

An engine and boiler are mounted upon the flooring of the vessel; the 
shaft of the engine carries on its outer end a friction wheel or pinion to 
gear against another friction wheel or pinion carried by a hinged stirrup 
or framework, which can be lowered at one end by a threaded rod and 
hand wheel from above the deck. The second friction wheel or pinion 
has on its shaft a toothed pinion in gear with a toothed wheel fitted upon 
the axle of a horizontal capstan barrel. 


3314. Wueets, I. E. Brown.—Duted 31st Auguat, 1877. 4d. 

The tires of the wheels are formed on either or both sides, with a 
flange projecting inwardly, so as to partially encase or sheathe the felly, 
and preserve the portions exposed to injury from contact with the 
bodies which the wheels are liable to encounter during the running of 
the vehicle. 

3315. Raiuway CARRIAGE AND OTHER Lamps, J. Strafford.—Dated 31st 
Auguat, 1877. (Void.) 2d. 

An argand burner is used so as to admit of air to aid combustion passing 
up through a suitable passage to the interior of the flame, whilst the 
external air is caused to impinge on the flame just above the wick tube 
by the use of a deflector of a conical form. The deflector also serves as a 
reflector, the light being thrown downwards from the under side and 
upwards from the other side, on to a compound reflector at the upper 
part of the light chamber, and thence into the carriage. 

3316. Sevr-actinc CoupLincs For THE DrivinG WHEELS oF MounTAIN 
Locomotives, F. Wirth.—Dated 3lst August, 1877.—(A communication.) 
td. 

The axles, and, in some cases, the wheels, are fitted with cranks for 
receiving the ends of the various coupling rods, which are made in two 
pieces, with jaws, through which a pin is passed so as to allow them to 
bend to curves and transmit power at the sametime. A lateral deviation 
of the piston is effected by forming the rod in two pieces, connected in 
the same manner as the coupling rods, but furnished with stops to control 
the extent of the deviation. 


3317. Apparatus FoR THROWING BALLs, &c. 
Birps, J. Williaws.—Dated 31st August, 18 
(Not proceeded with.) 2d. 

The spring arm of the trap by which the ball is thrown or projected 
consists of one or more steel rods or strong pieces of wire, one end of the 
arm being formed into a circular loop or seat on which the ball is sup- 
ported, and the other end being bent or coiled into a helix, the said helix 
or coil constituting the spring of the throwing arm of the trap. 

3318. Apparatus ror CLostnc Gates, Doors, &¢., W. Webster.—Dated 
lst August, 1877. 6d. z 

This consists of a cylinder, closed at one end, and which is fixed to the 
face of the door or gate to be closed. In this cylinder is placed a coil 
spring, combined with india-rubber or other suitable elastic material. In 
the open end of the cylinder works a piston and plunger at one end of 
a piston rod, the other end of the piston rod being suitably hinged or 
pivotted to the post or frame of the gate or door. 


3319. Capsutixc Borries, &€., FE. Belimer.—Dated Bist Avyust, 1s77. 
6d 






) BE SHOT AT IN PLACE OF 
—(A commeunication.}— 


An india-rubber tube is placed in an open cylinder in which a piston is 
fitted. The neck of the bottle with the capsule to be attached is placed 
within the india-rubber tube, and the piston is then brought to bear on 
the end of the tube, which is prevented from moving longitudinally by a 
flange formed on the end of the cylinder, the tube is thus compressed, and 
pressing on the capsule secures it firmly to the bottle. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE outcome of the ironmasters’ quarterly meetings held last 
week has not been a large increase in the orders before in hand. 
There is, owing to the fear of war, again a striking indisposition 
to increase the volume of commitments. The first effect would 
be to send up prices of iron in this district, unless things should, 
by reason of the wider production of iron in other districts, and 
by the more extensive employment of steel, take a very different 
course to that which marked the Crimean outbreak. 

While £6 to £6 5s. are the rates by which the bulk of the pur- 
chases of common Staffordshire bars are regulated, there are 
exceptional transactions for shipment, rid Liverpool, at figures 
which mean £5 15s. at the works. Nail rods, again, are to be got 
in occasional purchases at £6 2s. 6d. to £6 5s.; and while nail 
sheets and nail strip are £6 12s. 6d. to £6 15s.—easy—there has 
been a transaction in the past few days in which 21lin. nail strip 
has been sold in a lot of 500 tons at under £6 7s. 6d. per ton. 

It is made known that the representative of the Earl of Dudley 
has had iron that has been produced at Round Oak offered to 
him at 5s. under the price at which that same iron was originally 
sold—5s., moreover, under the price at which alone the same 
quality could now be got from the Round Oak Works. Marked 
Staffordshire bars are firm on the basis of £8 10s., and flat bars of 
the same quality £9 2s. 6d. to £9 5s.; high-class sheets are £10 to 
£10 10s. up to 20 w.g.; and superior boiler plates are 10 guineas 
up to 4 cwt. 

Considerable aggregate deliveries of pig iron are being made, 
but the total of sales at the quarterly meetings was very much 
below the average. The stocks of all-mine iron are being 
gradually reduced, and furnaces are here and there being aired. 
Quotations do not, however, encourage makers to increase their 
output. From £2 2s. 6d. to £2 5s. is the rate at which any 
quantity of cinder iron can be got; £2 12s. 6d. to £2 15s. is the 
price of the bulk of the foundry iron selling; and £3 17s. 6d. is 
accepted for all-mine iron. 

The determination of the tin-plate makers last Thursday, as 
notified jby me at the time, to take steps for, if possible, the 
restricting of the output of the kingdom, though it cannot be 
wondered at when it is known that coke-plates are selling in 
Liverpool and elsewhere at 15s. a box. Makers assert that under 
the most favourable conditions they cannot be produced for less 
than 17s. a box. These prices are not for the manufactures of 
such firms of Messrs. E. P. and W. Baldwin, seeing that these 
have just been fixed at, for charcoal qualities, 25s.; J. C. Wilden, 
23s.; Unicorn, 22s.; Arley, 21s.; and Stove, 19s. These rates 
ae a reduction upon previous quotations of from 2s. to 3s. per 

IX. 

Around Birmingham engineers and ironfounders are fairly well 
employed. The manufactured products embrace corn mills for 
Turkey, launch and marine engines for torpedo boats, and pump- 
ing engines, together with engineering and constructive work for 
Japan. 

‘oreign competition in the iron wire trade and screw business is 
maintained. 

The continental work now under execution at South Stafford- 
shire embraces navy requisites for Russia, which are in urgent 
demand. ‘Tillage requisites are also going out rid the Black Sea, 
— France and Austria are buying agricultural implements and 
tools. 

By a reduction of 5 per cent. in discount wrought rivets have 
sustained a net reduction of almost 12} per cent. 

The small chain makers of Cradley Heath and surrounding 
districts have sent notices to their employers that after the 20th 
inst. they shall require to be paid upon “the 4s. list” for all com- 
mon chains, traces, &c. This is a rise upon the present rate of 
wages, 

The operatives in the South Staffordshire horse-nail trade have 
agreed to accept the drop of 3d. per 1000 nails, and they are at 
work at the reduced prices. About a thousand men are affected, 
and their wages now vary from 14s. to 16s. weekly. 

In the North Staffordshire iron trade business has been 
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improved by the holding of the quarterly meetings, as buyers 
have now determined to p contracts, for they know the prices 
upon which they will have to negotiate ; these are certainly very 
low. Recognised quality crown bars are quoted £6 15s., and best 
£7 5s.; plates are priced at £8 15s. a ton, delivered at Manchester, 
or an equal distance from makers’ works. Unmarked iron may 
be bought plentifully at considerably below these figures. The 
plate trade has ever since the opening of the year benefited by 
the closing of the works in Wolverhampton of the well-known 
firm of G. B. Thorneycroft and Co., but the competition of Cleve- 
land makes it increasingly difficult to get contracts that will pay. 
The pig iron trade is somewhat brisker, but rates are very low. 
Coal is abundant and easy, but the demand is quiet. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue iron trade in all its branches throughout the district 
continues extremely quiet, and the quarterly meetings have had 
no material effect upon the market either as regards prices or 
demand. There was again very little doing at the Manchester 
weekly meeting on Tuesday, and there were but few inquiries for 
any description of iron. Nominally quotations are without 
change, but there is, if anything, an easier tone in the market, 
and if there were any really good orders stirring to test prices 
there is little doubt sellers could be found at very be figures. 

For Lancashire pig iron there is still only a very small demand, 
and although nominally list prices are maintained at 51s. per ton 
for No. 3 foundry and 50s. for No. 4 forge, less 25 per cent. 
delivered into the Manchester district, local makers are not so 
firm as they were, and iron is offered at lower figures than the 











| last week, has given his award. 


above, but the concessions as a rule do not exceed about 6d. per | 


ton. Local producers of hematites are now being pushed very 
keenly by the Cumberland makers, who are pressing here at 
lower prices than the Lancashire houses seem at present disposed 
to entertain. 

The business doing in outside brands of common iron is very 
small, and prices are much the same as those last given. North- 
country irons offering here are quoted for good brands at 48s. 3d. 
to 48s. 9d. per ton for No. 3 foundry, and 47s. 9d. to 48s. for 
No. 4 foundry and forge net cash, but the low price at which 
Lincolnshire iron, especially forge qualities, can be bought, keeps 
the Middlesbrough brands almost out of the market. - Lincoln- 
shire iron, of which there are considerable stocks on hand, is 
being pushed here heavily, and the quotations for delivery into 
the Manchester district may be given at 48s. 6d. to 49s. per ton 
for No. 3 foundry and 47s. 6d. for No. 4 forge, less 24 per cent. 
Derbyshire iron, which is tolerably steady at late rates, owing to 
the lessened production and to the fact that one or two makers 
who were previously pressing the market are now pretty well 
sold, is, for delivery into the Manchester district, quoted at 50s. 
to 51s. per ton for No. 3 foundry and 49s. 6d. for No. 4 forge, 
less 24 per cent. 

The finished iron trade is very dull, orders of any kind being 
very scarce. For delivery into the Manchester district, prices 
nominally remain at £6 2s. 6d. to £6 5s. per ton for Lancashire 
and Middlesbrough bars, and £6 5s. to £6 7s. 6d. for North 
Staffordshire ditto, but for good specifications there is no doubt 
that lower prices than the above would be accepted. 

Works of all kinds, forges, foundries, engineering establish- 
ments, and tool makers, continue very slack, and in ag | cases 
advantage will be taken of the holidays, to close them for the 
greater portion of next week. 

So far as quotations can be given, coal prices range about 
as under :—Best Wigan Arley, 9s. to 10s. per ton ; common ditto, 
7s. 6d. to 8s.; Pemberton four-feet, 7s. Gd. to 8s.; common coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. 3d. to 5s.; and good slack, 3s. to 4s. 
per ton. 

Scarcely any change has taken place in the position of the hema- 
tite iron trade of North Lancashire and Cumberland during the 
past few weeks. The demand remains quiet, and the output of 
two-thirds of the producing plant of the district is still found 
sufficient to meet the requir ts of cx s. Stocks are 
large at some works, but thao are instances where makers have 
the whole of their plant fully employed, and where there are no 
stocks on hand. The home trade is the principal means of employ- 
ment of local works, as continental users of hematite are = 
giving small supplies at present. There is a disposition to do 
business in the latter direction, but owing to the uncertainty of 
the continuance of good commercial relations betwixt this and 
continental countries in respect of political difficulties, much 
hesitancy is displayed by makers in entering into business 
arrangements. Prices are steady at 64s. for No. 1 Bessemer, and 
61s. for No. 3 forge, with other qualities at the usual variation in 

wice. 

; Steel makers are busily employed at all the works in the dis- 
trict, and the prospects are in favour of a continuance of this 
position. Railway steel is the chief product of local works, but 
merchant qualities are selling freely, owing to the low price at 
which steel can be offered in the market. A large number of 
foreign orders are in hand for Nova Scotia, Canada, the States, 
the Continent, and elsewhere, and large consignments are ready 
for delivery to France and Germany. 

The coal trade is exceedingly quiet, and the consumption is 
becoming smaller and smaller as the summer season approaches. 

The iron docks at Parton, West Cumberland, which have been 
standing for some months, are, it is stated, about to be purchased 
by a company who propose to manufacture both iron and steel. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the general steel trade there is still an improvement to 
report. Makers of Bessemer rails are working on contracts of 
much importance ; in one case a leading firm are said to have 
orders on their books sufficient to keep the works going till 
October. Torpedo steel isa speciality which increases in demand, 
and our own Government are showing great activity in securing 
supplies of special steels necessary for dockyard and commission 
purposes. 

elegraph wire is again slightly languid, although other 
descriptions of steel and iron wire, particularly for colliery ropes 
and kindred purposes, are briskly called for. 

Silver-platers report a better trade for foreign markets. None 
of them are mes sly active, but there is a general agreement 
that trade is a trifie better. 

Belgian iron keeps its grip of the Sheffield market. There is 
worye f a building of any importance in which iron is freely 
used where the Shetfield-made product in the form of girders, or 
for roofing purposes, is put in. In the extensive additions at the 
Corn Exchange which are being erected to the order of the Duke of 
Norfolk, Belgian iron has been almost exclusively used; the same 
remark applies to a pile of ‘‘drapery” buildings recently com- 
pleted, to new spirit stores and bonding warehouses, and other 
erections, many of which are within sight of Sheffield ironworks. 
Our ironmasters, with all their reductions of wages, have failed 
to find out the secret of the Belgian production, which is delivered 
at Sheffield so much cheaper. ‘The low rate of iron is inducing 
the use of that metal exclusively in the building of warehouses in 
the Manchester district, as stated by your correspondent in Lan- 
cashire last week. One of these is a building which will cover 
an area of 600 yards, and have three fronts, six storeys high, the 
whole constructed of cast iron. Cheapness, light, and saving of 
wall space are the advantages claimed for the iron warehouses. 

The Yorkshire Iron and Steel Works, Penistone, are sending to 
the Paris Exhibition a steel rail, measuring 132ft. Messrs. J. 
Addis and Son, of the Arctic Works, Sheffield, are forwarding to 
Paris a collection of nearly 800 carving tools. Messrs, Bury and 





Co., Regent and Philadelphia Works, Sheffield, are to exhibit 
samples of crucible cast steel in bars and sheets, an interesting 
assortment of engineers’ tools, Brown’s patent interchangeable 
pick—which admits any sized blade into the shaft—and a novel 
instrument for the slaughter of cattle. Mr. Charles Green, Shef- 
field, sends a cabinet in ebony and bronze, and another of smaller 
dimensions, called ‘‘ The Shakespeare Cabinet.” 

The coal trade is languid, but coke is in better demand. The 
colliers are in some instances still resisting the reduction of wages. 
Several of the cvalowners are endeavouring to enforce 74 per cent., 
instead of the 5 per cent. agreed to by the Coalowners’ Associa- 
tion and the Miners’ Union. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance on *Change at Middlesbrough on Tuesday was 
not equal to that of last week; business was very flat and prices 
were a shade lower. The political news was considered to be 
very disquieting, and a general state of doubt and apprehension 
as to the future was prevalent. There is no doubt that the 
amicable settlement of European complications would quickly be 
followed by an improvement in trade. 

The manufactured iron trade drags on in a miser bly depressed 
state. The competition is so keen that orders are booked at 
— which put certain firms out of the market. Mr. David 

ale, of Darlington, who so ably acted as arbitrator in the wages 
question in the manufactured iron trade in the North of England 
I append an abstract of it here- 
with :—‘* At the meeting it was agreed to withdraw from my 
jurisdiction the following items of the employers’ claim: (1) ‘A 
further reduction of 74 per cent. in the wages of shinglers, heaters, 
rollers, and shearers in connection with plate mills.’ These to be 
dealt with in manner defined by resolution then passed by the 
board. (2) A reduction ‘upon certain other classes of labour in 
plate and other mills,’ never intended (it was stated) to be adjudi- 
cated on by me, but merely to be left open for the ordinary action 
of the joint committee. (3) The discontinuance of ‘ the payment 
of prize money, level hand money, and underhand money,’ with- 
drawn by the employers after interchange of explanation as to 
what each party considered to be the present practice in regard 
thereto. Items numbered 1, 2, and 3 ne thus disposed of, I 
was left merely to deal with the employers’ claim to ‘a reduction 
of 1s. per ton on puddling and 10 per cent. on wages paid to all 
other classes of workmen connected with forges and mills.’ 
Having duly weighed the views submitted to me, and the evi- 
dence by which they were supported, I arrive at the conclusion 
that it is my duty to award, and I do hereby award, that from 
and after Saturday, April 15, 1878, a reduction shall take place 
of 9d. per ton in puddling and 74 per cent. in all other wages 
and prices customarily affected at each works by the board's 
district wages changes. I deeply regret that the state of trade 
seems to me to require the reduction now awarded, and I hope 
that it may not be long before a change for the better takes place.” 
I regret to add that some of the ironworkers have declined to 
submit to the award, and certain works at Stockton and Middles- 
brough have been partially stopped, by the men refusing to work 
under Mr. Dale’s sn soy The practical disapprobation is, how- 
ever, only sectional, and it is believed that in a day or two the 
men will loyally accept the award, which on this occasion is 
against them. 

Engineers and shipbuilders on the Tyne, Wear, and Tees are 
still fully employed. 

In the coal and coke trades there is no improvement. It has 
been decided by arbitration that longer hours are to be worked in 
the Durham coal trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

NorHtneG has occurred since last week to break the monotony 
of the dull times upon which we have fallen. The foreign demand 
for pig iron shows hardly any appearance of improvement, and on 
this account the market continues flat. For some time the stocks 
of pigs in the public stores have remained at about the same 
figure, without either addition or diminution of importance, there 
being, however, an addition of about 400 tons in the course of the 
past week, and the sales of warrants have for the most part been 
of a speculative character. Two furnaces have been blown out at 
Chapelhill, leaving eighty-nine in blast, and at some of the works 
large accumulations of iron are to be seen. 

The course of the warrant market has been sluggish and inani- 
mate. On several days next to no business was done. With a 
dull market on Friday prices receded 1d. Business was done in 
the morning at 51s. 04d. cash, and 51s. 24d. one month, whilst in 
the afternoon 51s. cash was accepted. On Monday and Tuesday 
little business of consequence took place, and prices receded to 
50s. lid. cash. To-day—Wednesday—the market was dull at 
50s. 10d. to 50s. 94d. cash. Very little business doing. 

Makers’ brands continue slow of sale, and prices are again 
somewhat reduced. Coltness, No. 1 and 3, declined 6d. each ; 
Summerlee, No. 1, 1s.; No. 3, 6d.; Langloan, No. 1, 1s.; Govan, 
No. 1, 6d.; No. 3, 1s.; Calder, Nos. 1 and 3, 6d.; Shotts, Nos. 1 
and 3, 6d.; Monkland, No. 1, 6d.; No. 3, 1s.; Eglinton, No. 1, 
6d.; Dalmellington, Nos. 1 and 3, 6d.; Kinneil, No. 1, 6d.; No. 3, 
ls. The following are now the quotations :—G.m.b., f.o.b. at 
Glasgow, No. 1, 51s. 6d.; No. 3, 50s.; Gartsherrie, No. 1, 58s. 6d.; 
No. 3, 53s. 6d.; Coltness, No. 1, 63s.; No. 3, 55s.; Summerlee, 
No. 1, 57s.; No. 3, 51s.; Langloan, No. 1, 59s. 6d.; No. 3, 53s. 6d.; 
Carnbroe, No. 1, 53s. 6d.; No. 3, 51s. 6d.; Monkland, No. 1, 
51s. 6d.; No. 3, 49s. 6d.; Clyde, No. 1, 53s. 6d.; No. 3, 51s. 6d.; 
Govan, at Broomielaw, No. 1, 51s. 6d.; No. 3, 50s. 6d.; Calder, 
at Port Dundas, No. 1, 57s.; No. 3, 51s.; Glengarnock, at 
Yo. 1, 57s.; No. 3, 52s. 6d.; Eglinton, No. 1, 52s.; 
No. 3, 50s. 6d.; Dalmellington, No. 1, 52s.; No. 3, 50s. 6d.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 59s.; No. 3, 55s.; 
Kinneil, at Bo’ness, No. 1, 53s. 6d.; No. 3, 50s. 

The malleable works are but moderately employed, and the 
various branches of engineering are as a rule slack. General 
founders, locomotive engineers, and pipe-makers continue busy, 
and for the latter a considerable number of fresh contracts are 
offering. 

During the past two or three weeks there has been a good 
demand for coal at the lower Clyde ports, in order to supply the 
Quebec fleet with cargoes ; but the last of these vessels has now 
left the river, and there is unfortunately nothing to prevent the 
trade sinking back into its former inactive state. For manufac- 
turing purposes and domestic consumption the inquiry is languid. 
In the eastern mining counties coals of all sorts are slow of sale. 

The miners are just now in a rather peculiar position. Their 
unions, which for a long time have had a very small membership, 
are altogether melting away ; and strange to say, while this is the 
case, certain would-be leaders of the men are striving to make it 
appear that union principles are everywhere spreading. That 
this is not so I have the most conclusive information. The large 
organisation of Fife and Clackmannan is on the verge of falling 
to pieces ; that of Maryhill is to be dissolved, and a case is now 
pending in the law courts, arising out of a resolution of the 
office- ers to divide the funds among themselves and the few 
members who remain—a proceeding which, strange to say, has 
the assent of Mr. Macdonald, M.P., who is one of the trustees of 
the fund. 

Since I last wrote the Airdrie miners have accepted the reduc- 
tion of 6d. per ton against which they struck three weeks ago, 
but the Slamannan men declined to return to work, even though 
those of Motherwell and neighbouring districts positively 
declined to support them in their resistance. 
has been that great distress prevails in the mining villages, 








The consequence 
‘ 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE total coal exported last week from the whole of Wales 
amounted to 93,370 tons. Some degree of sluggishness has 
characterised the foreign coal trade of late. 

The vexed question, which I first touched upon last week, is 
the dispute between Cardiff and Newport with regard to shipping 
facilities, It seems to be admitted that the Cefn Wrach shoal is 
a great obstruction to the navigation at Cardiff, and strenuous 
efforts are being made by dredgers to lessen the obstruction. 

Freights to the Mediterranean continue very firm, and will, it 
is believed, remain so until difficulties in the East are adjusted 
one way or the other. 

No appreciab'e change has taken place in coal quotations, and 
6s, 6d. to 7s, at pit is about the highest figure. At Newport last 
week the quotations were as low as they have ever been known, 

This is also the case with tin-plate, and business has been 
transacted for ordinary coke plates at a lower figure even than 
16s. Buyers have openly expressed their intention to negotiate 
only for small parcels at this and lower rates, and say they will 
wait until prices come down to 12s, or 18s. per box. ‘This has 
called forth a strong expression of feeling on the part of makers, 
and at a meeting held last week, it was resolved to limit the out- 

yut. 
: The export of iron and steel last week from Cardiff was under 
3000 tons, and included rails to Santos by the Dowlais Company, 
to Hammeloigen by the Rhymney Company, and bars to New 
York by Dowlais. 

Both the iron and the steel trade are characterised as dull. 

Upwards of 4000 tons of foreign ore came into Newport last 
week, and the business of that port appears to be in a satisfactory 
state. Large quantities of coal are now received there from 
collieries which not long ago sent most of their shipments to 
Cardiff. Amongst the shipments received at Newport from 
abroad were no less than 270 tons of silver sand. 

Things are slack at Tredegar, but 800 tons of iron went off this 
week to Verkebach. 

The Severn tunnel does not seem to progress rapidly ; it 
was currently reported in Bristol and Cardiff this week that 
it might possibly end in the abandonment of the work, 
and construction of a bridge similar to that designed by 
Mr. Hamilton Fulton in 1865. But I hope that the Great 
Western Railway will persist in the undertaking, even 
though the difficulties in connection with rock and water 
are admitted to be great. I long ago pointed out that the 
carrying out of the tunnel would settle the question whether 
or not workable seams of coal might not be met with. It is 
thought that under the sea in the direction of Cowbridge such 
seams exist, but as regards between Cardiff and Bristol it is 
problematical.” 

One virgin coal field, and almost the only one untaken, remains 
in the market. It lies on the boundaries of the takings of 
Harris’ Navigation and Penrhiweeifer, and forms the centre of the 
coal basin of Glamorgan. Coke continues brisk and prices firm. 
House coal is dull, with a tendency to lower prices. At Swansea 
business is quiet ; coal exports small. 





THE Lyon County—Nev.—Times of the 16th inst. says: ‘* An 
iron mountain, rivalling in size the famous Iron Mountain of 
Missouri, is reported to have been discovered in Colfax County, 
New Mexico. The reputed purity of the ore, in connection with 
the large quantity of coal seaeuding in Colfax, make the pros- 
pects of future industries in that locality very encouraging.” 


South Kenstncton Musevy.— Visiters during the week 
ending April 13th, 1878 :—On Monday, Tuesday, and Saturday, 
free, from 10 am. to 10 p.m., Museum, 10,214; mercantile 
marine, building materials, and other collections, 2003. On 
Wednesday, Thursday, and Friday, admission 6d., from 10 a.m. 
to 6 p.m., ‘Museum, 1956; mercantile marine, building materials, 
and other collections, 132. Total, 14,305. Average of corre- 
sponding week in former years, 15,065. ‘Total from the opening 
of the Museum, 17,098,079. 


Continuous Brakes. — The bill now before Parliament, 
intituled, ‘‘ An Act to provide for returns respecting Continuous 
Brakes in use on Passenger Trains on Railways,” enacts that 
every railway company shall twice in every year make to the 
Board of Trade returns respecting the use of continuous brakes 
on the passenger trains running on the railways worked by such 
company. The returns shall contain the particulars and be in 
the hom specified in the schedule to this Act, or shall contain 
such other particulars and be in such other form as the Board of 
Trade from time to time gene ; and the Board of Trade may 
in any case dispense wit 7, art of the returns where they 
deem the same inapplicable. the returns shall be made for the 
six months ending on the last day of December and _ the last day 
of June in every year, or on such other days as the Board of 
Trade from time to time direct, and shall be made within 
fourteen days after the expiration of each six months, Every 
return shall be signed by the officer of the company responsible 
for the correctness of the return, anc by the chairman or deputy- 
chairman of the directors of the company, or where there are no 
directors by the individual or one of the individuals bound to 
make the return. Any railway company who fail to comply with 
this section shall be liable on summary conviction before a court 
of summary jurisdiction to a fine not exceeding £5 for every day 
during which the default continues. _Any person who makes or 
is privy to the making of a return under this Act which is to his 
knowledge false in any particular shall be liable on summary con- 
viction before a court of summary jurisdiction to a fine not 
exceeding £50. Expressions in this Act have the same meaning 
as they have in the Regulation of Railways Act, 1871. The 
return referred to wouid contain minute information concerning 
the working of any brake which may be employed by the com- 
pany making the return. 
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CAST IRON ARCHES. 
(1) Ir is just a century since the first cast iron arched | 
bridge was erected. It was built across the Severn, near 
Coalbrookdale, Shropshire, in a single semicircalar arch 
of 100ft. diameter. This first experiment with the new 
material was not a perfect success. The semicircular 
form was ill adapted hor such a structure, and there does 
not seem to have been sufficient allowance made for the 
difference between a solid and an open spandril. The 
result was a partial fracture of the arch. e next cast 
iron bridge was built across the Wear, at Wearmouth, 
near Sunderland, in 1796. This time the form was seg- 
mental, the span of the arch being 236ft, and the rise 
34ft. About the same date there was one erected by 
Telford at Buildwas, near Shrewsbury, the chord of the 
arch in this case being 130ft. and the rise 14ft. Telford 
seems to have been so fully convinced of the fitness of 
cast iron for bridges of large span, that a few years later 
—1800—he and Douglas prepared plans for replacing old 
London Bridge by a single arch of 600ft. span. Their 
design was submitted to a committee of the House of 
Commons, then considering the question of rebuilding 
the bridge. The committee took the opinion of those 
best qualified to judge of the feasibility of the design ; 
and, although it appears that those consulted differ 
widely as to the nature of the strains in the proposed 
arch, they were unanimous in considering the construc- 
tion of a cast iron arch of 600ft. span as perfectly 
wracticable. It was ultimately decided to build a stone 
Prides, but the reasons which led to this decision do not 


of the early girder bridges. For moderate spans, when | segment of the rib Ag:; F, the resultant of the 
the arch is decided on, the choice lies among cast iron, external forces which act on the second segment 9, 9, ; 
stone, and brick, The decision can only be made by, and soon. Draw a diagram of forces, Fig. 2. That is 
taking account of all the circumstances of any particular draw Oa parallel to A R, and make O a equal to R on any 
case ; for instance, the money at the disposal of the convenient scale; also draw wb, be, cd, &e., parallel 
engineer, the relative cost of cast iron and good building respectively to F,, F,, F,, and equal to these forces on 
stone in the district, and the time allowed for finishing the same scale to which Oa has been drawn. The line 
the work. The fact that a cast iron bridge may be com- | O } represents in magnitude and direction the resultant 
pleted, in most cases, in half the time required for one of | of R and F,, Oc the resultant of R, F,, and F,, Od the 
stone, must often be a strong argument in favour of the | resultant of R, F,, F,, F,; and similarly for the others, 
former. | 2 |each line from O representing the resultant of all the 

The ribs of which arches are composed are gene- | forces acting on the rib at one side of a given plane normal 
rally cast in several pieces, which have their ends | to the mean curve. Now to find the positions of the re- 
carefully planed, so that those which are in contact | sultants in their plane of action. At the point f, where 
may fit accurately when the rib is in place. They | R meets F, draw/, f, parallel toO4; through f, draw 
are then bolted together through flanges cast on the | /, /, parallel to Oc; through f, draw f, /, parallel to 
end of each segment. The consequence of securing | Od; /, f, is evidently the direction of the resultant of 
the segments together in this way is that the rib is/ all the external forces which act on, the rib to the left of 
Sone of resisting tension as well as compression, | the section gy, », ; f,f; is the direction of the resultant 
differing in this respect from voussoir arches, which can | of all the external forces which act to the left of gy, 7. 
only be relied upon to resist compression, as the adhesion | Similarly for the sections g, », and g,p,. Therefore 
of mortar, or even cement, is considered too feeble or too | the points »,, ,,, are centres of pressure, and conse- 
uncertain to warrant its being taken into account as | quently points on the line of pressure. When the load- 





seem to have been due to any misgivings as to the power | 
of carrying to a successful issue a project of so novel and | 


























capable of resisting forces which tend to open the joints | 
of the masonry. The commonest form of rib is the segment | 
of a circle, with a rise of about one-tenth the span, the 
section of the rib being the I, the depth of which increases 
slightly from the crown to the springing. Ribs of this 


form are designed of sufficient strength to bear the whole 
load, the only estimated function of the spandril being 
that of transmitting the load from the roadway to the 
rib. In cases, however, where the span is so small that 
the rib can be cast in one or two pieces, it is usual to 














ing is continuous any number of points may be found on 
the curve of pressure by taking the sections sufficiently 
close to one another. Continuous loading will obviously 
give a continuous curve, and the resultants at every point 
of the curve will be tangential to it. On account of this 
latter property the curve is called by some writers the 
curve of equilibrium; for when a perfectly flexible cord 
or chain, fixed at the ends, is in equilibrium, the tension 
at every point is tangential ; hence the curve of pressure 
is the form which a cord would assume—in the 











FIG.4 
c 


Rk ‘3 


Ww 















































¢ Ng 


bold a character. Indeed, all the bridges that have been | make the top flange horizontal, and to cast the spandril | reversed position—when oe to the same exter- 


mentioned are characterised by t boldness of design, 
and the reflection is suggested that in this respect at least 
we cannot claim to surpass our grandfathers. Perhaps 
it is with professions as with individuals, youth is bold 
and venturesome, while increased knowledge and experi- 
ence are mostly accompanied by greater caution. It may 
be added that youthful shortcomings and blunders are 
justly treated with more lenity than those of maturer years. 
From this time—the beginning of the present century— 
cast iron arches increased in general favour, many of them 
being built in different parts of the country; and when 
the best means of carrying the Chester and Holyhead 
Railway over the Menai Straits came to be considered, one 
of the proposals before the parliamentary committee was 
a cast iron arch of 450ft. span. Here the battle was fought 
between cast iron and its younger rival in bridge construc- 
tion, which the exigencies of railway practice had for some 
time been bringing to the front. The combined genius 
and practical sagacity of Stephenson, Fairbairn, Clarke, 
and Hodgkinson carried the day in favour of wrought 
iron girders, which came at once in consequence into very 
general use for railway bridges of large span. 

Though grave doubts may be entertained of the 
fitness of cast iron for such large arches as that 
proposed for London Bridge or the Menai Straits, 
yet it will be admitted on all sides that cast 
iron arches still hold a very important place among 
the appliances of the engineer. atever advantages 
may be claimed for girders—and they are doubtless many 
and great—yet it must be allowed that when considera- 
tions of beauty form an element in the design, the girder 
must give place to the arch. In truth, it was only while 
people were patting from that epidemic known as the 
railway mania that they could have tolerated the erection 
im public places of such hideous structures as some 


in the same piece with the flanges. That is, the web of 

the rib forms the spandril, which is consequently taken 

a account in estimating the section required for a given 
, load. 

It is proposed in what follows to explain the prin- 
| ciples upon which the stresses in cast iron arches depend ; 
| to obtain mathematical expressions from which, with cer- 
tain data, these stresses may be found, and to show by 
an example the method of applying the formule, at least 
approximately. In order to keep the formule in as 
simple a form as possible, it will be assumed throughout 
that the line traversing the centre of gravity of every cross 
section of the rib, which may be called the mean curve, 
and the external forces which act on the rib, are in the 
same vertical plane. 

(2) Curve of Pressure.—If a rib, under the action of 


As the resultant of all the internal stresses in the rib at 


point, it is also called the centre of stress. The locus of 
all the centres of pressure is the curve of pressure. Any 


mined by following method, when all the external 
forces are given in magnitude and direction. Let, 
ACB, Fig. 1, represent t 

rib, and let it be divided into any number of parts— 
AG); 91 Jes Jo Js» &C., by a series of planes normal to the | 
mean curve, the traces of which are 9; 1, 9Pe J3Ps- | 
= oth represent the poe of the a utment— | 
, which need not necessarily through the springing | 
| point of the mean curve ; i the resultant of all the 





external forces, not including R, acting on the first 


external forces, be supposed to be divided into any two | 
parts by a plane, the point in which that plane is cut by | 
the resultant of all the external forces which act on one | 
side of it is called the centre of pressure for that section. | 


the given plane section must pass through the same | 


number of —_ on the curve of pressure may be deter- | 
e 


nal forces similarly dispose For a similar reason 
| it is sometimes called an equilibriated arch or rib. 
|In some special cases the curve of pressure can 
expressed by an equation. For instance, with a vertical 
load of uniform intensity per unit of horizontal projection 
of the curve it can be shown to bea parabola. It is for 
thisreason that. parabolic rib is considered the most perfect 
form for an ordinary permanent vertical load ; and a seg- 
ment of a circle in most cases comes near enough to that 
form to be treated as its equivalent. So that if a seg- 
mental rib were only subjected to a permanent dead load 
at @ nearly constant temperature, the method of calcula- 
tion which determines the stresses, on the assumption 
that the curve of pressure coincides with the mean curve, 
| would probably be sufficiently accurate for practical pur- 
| poses. But the severest strains in a rib are in general 
those due to partial loading ; this being especially the 
case if the moving load be large relatively to the per- 
manent one. In railway bridges, for instance, one half 
of the span may have a load twice or three times that on 
the other. In such a case the curve of pressure might 
deviate widely from the mean curve at some parts of the 
' rib, possibly to such a distance as to change compressive 
into tensile stresses on one side of the rib, with a corre- 
sponding increase of compressive stress on the opposite 
The material is not so capable of bearing tensile as 
Mile the latter may safely 


' side. x " 
compressive strains, so that w 


e mean curve of an arched | be 5 or 6 tons on the square inch, the former should be 


limited to about 1 ton on the square inch. 

(3) Relation between the Curve of Pressure and the 
Stresses on the Rib.—Let Fig. 3 represent part of the out- 
line of an arched rib, G E the mean curve, C F the curve 
of oe. AB a section normal to the mean curve, and 
HC the resultant of all the external forces which act on 
the rib on the left-hand side of AB. Let HC be resolved 
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into its two components, one K C normal to A B, and the 
other HK parallel to AB. The normal K C may be 
denoted by P. The force P acting at the point C is equi- 
valent to an equal and parallel force acting at G, com- 
bined with a couple of which the moment is P multiplied 
by CG. But the force P acting at the centre of gravity 
of the section A B is the resultant of a uniform pressure 
over the whole surface of AB. The intensity of that 
> 


pressure is Ap when A is the area of the section at 


A B. The couple, P x CG, is the bending moment 
on the rib at AB. The well-known equation which 
expresses a bending moment in terms of the stresses at 
the section is— 


: fI 
Bending moment =" “et 


when / is the stress on a fibre at the distance y from the 
centre of stress, and I is the moment of inertia of the 
cross section.. The bending moment produced by the 
external forces is resisted by a couple of internal stresses 
in the section, consisting of compression on one side of 
its centre of gravity and tension on the other. Therefore, 
the effect of P acting outside the centre of gravity is to 
increase the compression on that side of the mean curve 
on which it acts and diminish it on the other. Hence as 
the distance CG is increased, the tensions on the opposite 
side of G may neutralise the compression due to the 
uniform pressure, and may ultimately bring some of the 
fibres on that side into tension. This is expressed 
algebraically as follows :— 

Let « = distance of centre of pressure from centre of 

gravity. 

P= normal pressure which acts at the centre of 
pressure. 

M = bending moment at the section. 

A= area of section. 

y = distance of any fibre from the horizontal line 
through G at right angles to the plane of 
the forces ; that is, from the neutral axis of 
the section. 

J = stress on a fibre at the distance y from G. 

B] > > =» 
Then f= § a Mo — P + Pry 
; aS ee A I 


Orf=P(\+ 7) ore: 


This formula determines the longitudinal stresses at 
every point of the cross section when its form and dimen- 
sions, the normal pressure, and the centre of pressure are 
known. As an example of the application of the for- 
muia, suppose the section to be rectangular, and that it 
is required to find the distance of the centre of pressure 
from the mean curve when the extreme fibre comes into 
tension. That is, to find the value ef x which makes 
f=. 

si : : - bd? 

The moment of inertia of a rectangle is , when + 
is the breadth—that is, the dimension parallel to the 
neutral axis—and d the depth. 


Substituting in equation (1) 


d 
»(1 Me oe 
(5a - car) = 
T 
d 
Therefore, « = — 
) 


Hence it is that in a voussdir arch the line of pres- | 
sure should be at every point within the middle third of | 


the'arch ring, for if it passed that limit the joints would 
tend to open at the opposite side of the mean curve. 


(4) Deformation of the Rib yn oduced by guven Forces. | 


—The stresses produced in the material at any section, by 
which the ie of the external forces is resisted and 
equilibrium’ maintained, are accompanied, or rather 
developed, by a definite change of form or dimensions of 
the piéce. If two normal sections be taken so near to 
each other that the solid between them 
treated as a short prism, the effect on this prism 
of the forces, as described in the last article and 
under similar conditions, will be as follows :—First, the 
tendency of the shearing force, represented by the line 
H K, Fig. 3, will be to cause one end of the prism to 
slide relatively to the other in a direction perpendicular 
to the axis. In other words, it will tend to change the 
right prism into an oblique one. The distortion produced 


by this force is so small, that for the sake of simplifying | 


the mathematical investigations as much as possible, and 
adapting the formule to practical purposes, its effect in 
altermg the form of the mean curve is always neglected. 
This is equivalent to saying that any section normal to 
the mean curve in the original state, before loading, will 
remain normal after the smal] deformation produced by 
such loads as are applied in practice. ‘ollowing a 
custom which experience has shown to be quite justified 
in similar cases — in straight beams, for instance— 
the infiuence of shearing forces will be here neglected. 
Second, the longitudinal force represented by K C or P 
in Fig. 3, acting uniformly over the end of the prism, 
will produce an alteration in its length. The amount of 
that alteration will depend on the force, the length of the 
prism, the end area, and the nature of the material. 
Let \ = Change of length of the prism. 
ds = Length of prism = AD in Fig. 3. 
P = Force, acting uniformly over the end of the 
prism. 

A = Area. 

i nee of elasticity of the material. 
r oe as 
Then AE 
Third, the bending moment, represented by P x C Gor 
M, tends to turn the surface A B relatively to D L about 
an axis through G perpendicular to the plane of the 
figure, shortening A 1) and stretching BL. The inde- 


may be | 


finitely small angle through which the one plane section 
rotates relatively to the other = M/*, 

LetOCB, Fig. 4, bethe mean curve of anarched rib before 
loading, and suppose the stresses produced bythe load to be 
known for every section, it is required to find the change 
of form of the curve produced by the load. Let O Band 
O Y be taken for axes of co-ordinates. The problem 
resolves itself into finding the change of co-ordinates of 
every point of the curve relatively to these two axes, 
produced by the forces which act on 1t. The point O on the 
curve will be supposed to remain fixed in_posi- 
tion. Let g, be any point on the curve, the co-ordinates 
of which are «, y,, and at any other point g, the 
co-ordinates of which are x y, between O and y,, let 
there be a normal pressure P and a bending moment M. 
The effect of the direct pressure P is to diminish the 
length of the mean curve between the section gy and 
another at an indefinitely short distance ds from it by the 

s 


length P“# and the projections of 2 44 
AE AE 


Hence the alterations of the co-ordi- 


on the axes are 


Pde > 

é * and Pd es 
AE AE 
nates «, y, from compression alone due to all the forces 
Pde 


. . fx 
acting between O and 4, are respectively J” . LE 
J? AK 


y Pdy 
and. 4 7! 
if; AE 


The bending moment M causes the section at G to rotate 
about an axis through y, normal to the plane of the figure, 
relatively to another section at the indefinitely short 
. “J The effect 
of this small angular motion on the pomt g, would 
be to cause it to move through an infinitely small 
Mds 
ve , represented on an exaggerated seale by 
g,h, perpendicular to gqy,. Let Ak and g,k be the 
components of the small are g, 4 parallel to the axes of 
co-ordinates ; and let gm, y, m be drawn parallel to the 
axes. The two triangles gmg,, g,kh are evidently 
similar, since the three sides of the one are respectively 
perpendicular to the three sides of the other. 


distance ds from it, through an angle 


are gg, 


Therefore khowh 
gmo9yy 
a, h Mds 
pe Oe = 
’ I, IE 
Therefore th — Mds 
gym [E 
Andkhk = qm = “ =(y,—~y) a 
It may be proved in a similar manner that 
Mds 
gek=(e,— 0) ME 


The alterations of the co-ordinates of the point y, rela- 
tively to O due to the bending moments at all the sections 
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between O and g, are, therefore, 
JS’ M (y, — yds and J" M (x, — x) ds 
0 0 
Where s, is the length of the mean curve between O 
‘and g,. Hence, taking a «,, 4y, to represent the 
displacement parallel to the axes of « and y respectively 
rotations between O and g_ 
| *% M( yy, Y) ds ew, Pdr ‘ 
jar, = - ats = , a 
CA» a [E pd AE *) 
8 M (v7, — x) ds Y Pdy 
+ a 
0 AE 
| Let the chord of the mean curve O B = a, and let Su = 
| the whole length of the curve. 
| The alteration of length of «a 
a Pd. 
=s,80= , + oes « « (4 
° 0 I E S. A E ) 
— fa(My ds P . 
Or aaafiCteae tant? ++ @ 
| been assumed that all the external forces which act on 
| the rib are known. But this is by no means thecase. If 
all the external forces were given, the problem would bea 
| Art. 3. In drawing the line of pressure it is necessary 
to know the reaction of an abutment, represented by R 
in Fig. 1, which depends on the loads, and the form and 
reactions may indeed be found by the principles of 
statics, as in the case of a straight beam, when the loads 
on it are given. The sum of the vertical reactions is 
on the rib, including its own weight, and the moment of 
either vertical reaction about the opposite springing point 
is equal to the sum of the moments of the loads about the 
the two unknown quantities may be found. If a eurved 
rib be supposed to rest on two horizontal supports on the 
same level, fitted with rollers at one end to prevent fric- 
in that condition would be to increase its chord, the free 
end moving outwards, The amount of spreading pro- 
duced is expressed by equations (4) and (5) for any given 
be an rpm 5 weak one, and two methods of strength- 
ening it would at once suggest themselves—one, to con- 
nect the ends of the rib by a horizontal tie. Having 
the first instance, it might be further utilised to prevent 
bending of the rib by the introduction of bracing, thus 
changing transverse into longitudinal forces. The result 


mae i —_—o 
of the point y, produced by all the compressions and 
0 LE 
| Sa Myds 
(5) Horizontal Thrust of the Arch.—It has hitherto 
very simple one, and its solution complete at the end of 
dimensions of the rib. The vertical components of the 
equal to the sum of the vertical components of the loads 
| same point. Thus two equations are furnished,from which 
tion, it is clear that the effect of a vertical load on the rib 
loads. The form of structure supposed would obviously 
introduced the tie to prevent the ends from spreading in 
of this arrangement would be a bowstring girder. The 











other method of preventing the extremities of the rib 
from spreading would be to build abutments sufficiently 
massive and compact to prevent any sensible yielding, 
This is the essential principle of the arch. Suppose as 
before, however, that the rib is loaded and the chord ex- 
tended to any degree—it being always understood that the 
movement at any section is small and the stresses within 
the limits of elasticity of the material—and that by some 
means the free end is pressed or drawn inwards again till 
the chord is reduced to its original length. The force 
necessary to produce this result at the final position would 
be equal to the horizontal thrust ; this force being con- 
ceived to act at the same point of the rib as the reaction 
of the abutment. Let H = horizontal thrust acting at 
B in Fig. 4. The bending moment at any section of the 
rib produced by H is H y, and the normal pressure pro- 


— 


duced by H at the same section = H a. Let 4,a= 
as 
change of span produced by H. Then substituting Hy 
for M, and H “ for P in equation (4), 
as 
Hf te 


Liss Sue Hytds tty ds 
A, ah 1x *So AE 


Let M, and P, be the bending moment and direct pres- 
sure produced at any point of the mean curve, a y, by 
all the known forces, that is, by all the forces except the 
horizontal thrust. Then in the case supposed, when the 
ends have spread fully, so that the chord is increased 4, a, 
by equation (4), 


a od Su M, yds badd P, da 
” dot J LE +f, AE 


Therefore, 
d r 


fess ‘ H dat -f™ M gee 4 fs Pi dx 
0 lk 0 AE - ee LE o AE 
S« M, yds a?, da 
+f, a) | 


0 I 


And H = ga erg 
day - 


Seu y ds ray ds 
P i r “he. a 
a d & 
F: Mi%ty res da 


I A 
= —-- fa pe 
Ps a (7 ds + de Sie 

0 | du A ds 

The second term of the numerator should be taken 
negative, as its effect is to shorten the mean curve, and so 
diminish the horizontal thrust. In most case that occur 
in practice, however, the value of H is so little affected 
by the second terms of the numerator and denominator 
that they may be neglected without producing any 
sensible error. Omitting those terms equation (6) 


becomes :- 
Su 
M, Yds 
2 0 I 


Hos > swe CB) 


2S, wy? 
Y ds 
0 i 


If the re-action of the abutment does not act at the 
springing point of the mean curve, but at a distance, say, 
d below or above it, the bending moment at any point of 
the mean curve is H(y +4), y being still measured from 
the springing point of the mean curve. This value of 
the bending moment must be introduced in équation (4) 
in order to find the value of H. 

(6) Variation of the Horizontal Thrust Produced by a 
Change of Temperature —Let | be expansion per unit 
length of the mean curve due to the given increase of 
temperature. The whole increase of length of the mean 
curve would be JS, and if the rib was.im the condition 
described in Art. 5, having onéend free to move, the 
chord would be increased by /a. Let the horizontal 
force, acting at the extremity of the mean curve, neces- 
sary to resist this tendency to slide, be 4. 

da 


h ds 
Then Ba Ay? a a | de , 
0 TH HP, i FE = ol 
alk 
Therefore 4 = y - « (9) 
at 


x 


Su yrds + de ds. 
0 I 0 A 


When there is a decrease of temperature the effect will 
be to diminish the length of the diord: and conseq uentl 
diminish the horizontal thrust due to the load, in which 
case 1 is taken negative. : ; 

(7) Evample.—Fig. 5 is the outline elevation of an 
arched rib of the following dimensions :— 

Span of mean curve, A B= 50ft. 

Rise of mean curve, C D = 5ft. 

Depth of rib at crown = Ift. 6in, 

Depth of rib at springing = 2ft. _ 

Width of flanges = Oft. Gin. 

Thickness of metal throughout (both in flanges and 
web) = 2in. 

It is assumed to have a permanent load of 3 tons per 
foot horizontal, including the weight of the rib itself, and 
a passing load of the same amount, the load being verti- 
cdl and continuous over the rib. : 

First, to determine the horizontal thrust and the line of 
pressure when the rib is opieees to the maximum load of 
1}tons per horizontal foot. The bending moments due to the 
vertical forces alone are calculated by the formula M, = 


me (a — x), where « is the span as before, and # the 
horizontal distance of the point of the mean curve from 
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A, The rib is divided into ten parts of equal length, and 
4 ye 
the values Me and A found foreach section are entered 


in the following table :— 











1 2 3 + 5 6 7 8 

5 * 1 My wy 
Section “ 7] P M; I I & x 

1 4°75 1°60 2°56 16°25 6°18 1594°44 16°86 


2 or32 3°08 949 284°38 7°50 6560717 Til 


14°50 4°14 17°13 386°06 878 1480286 1504 


H 19°73 4°80 25°04 447°92 9°55 20532°50 220°03 


5 25°00 5°00 25°00 468°75 10°35 24STS*00 285°00 


The loads being symmetrically disposed with respect to 
the centre line C D, it is sufficient to make out the table 
for one half of the rib. Now draw a 4 Fig. 6 equal to 
half the length of the mean curve, and the ordinates e 4, 





fh, be, &e., equal respectively to the values of My in 


column 7 to any convenient scale, The area of the 
figure «4c is equal approximately to half the integral 


Sa May ye : : 
JS ped s. Similarly, making the ordinates of the 
7) ‘ 


2 . hd . 
curve abd equal tot (in Fig. 6 the ordinates of the 
two figures are drawn to different scales), the figure a bd 
: Sa y? , 
represents half the integral $ ‘ ds, The areas of 
0 


these figures may be found either by Simpson’s rule or 
with Amsler’s planimeter. In the present case both 
methods have been tried. One gave H = 90°8 tons, and 
the other 91°3 tons. 91 tons has been taken as a mean 
value. 

Fig. 7 is the diagram of forces for the total load. Oa= 
91 tons; « f= half the vertical load = 37°5 tons; 7 O 
vives the reaction of the right abutment in magnitude and 
direction. The line of pressure can now be drawn by 
the method explained in Art. 2. It coincides so nearly 
with the mean curve that it has been omitted in Fig. 5, 
but when drawn to a large scale it was found that the 
greatest deviation from the mean curve was at the crown, 
being there 0'12ft. Hence the intensity of the stresses in 
the upper and lower flanges respectively at the crown are 

in tons per square inch--from equation (1) 
f=91 (=. +? Bt Bid =) = My O58 = 175 & O58. 
: dz 2002 52. be 
Therefore, pressure per square inch on top flange = 2°33 
tons; pressure per square inch on bottom flange=1'17 tons. 

Second, to determine the horizontal thrust and line of 
pressure when the right half of thespanis loaded with 13 tons 
per foot run horizontally, and the left half with 3 tons per 
foot run. As the loads are all vertieal, the horizontal 
thrusts at the springing points are equal to one another. 
It has been seen that when the rib is loaded with 14 tons 
all over, the thrust is 91 tons, and it is clear if the occa- 
sional load now resting on the right-hand side Were re- 
moved H would be 5 


when the occasional load has been removed from the left- 
hand sideonly, Hisamean between 91 and %, that is, H= 


; therefore in the present case, 


68'25 tons. The vertical components of the reactions of 
the abutments are, for the right abutment 32°81 tons, and 
for the left abutment 23°44 tons. Now draw the hori- 
zontal line Ou = 68°25 (Fig. 8); and a b, ac perpendicular 
to Ow and equal respectively to 23°44 and 32°81. O band 
¢O represent the reactions of the left and right abutment 
respectively in magnitude and direction, The curve of 
pressure being drawn on Fig. 5, its greatest deviation 
from the mean curve is found to be about section 3, where 
it is ‘37ft. The depth of the rib at section 3 is 1°6ft., 
and the area 54°4 square inches. Substituting these 
values in equation (1) the stress on the lower flange at 
section 3 is found to be a compression of 2°53 tons on the 
square inch; and on the upper flange a compression of 
‘03 tons on the square inch. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Avr the last meeting of the Institution, a paper which 
we give on this page was read by Dr. Siemens. This 
paper, which made its appearance at the eleventh hour, 
was not announced, its title was not given in the 
programme, and yet on the very insutticient excuse that 
it bore on the subject of the preceding paper, and could be 
(liscussed at the same time, it was allowed to be thus intro- 
duced, was separately read and discussed, to the exclusion of 
Mr, Hall's paper, which had been announced, diagrams made 
and placed in position, and the author present to read it. This 
seems to be very unfair treatment, for the question of relative 
importance of the papers cannot be considered, as Mr. Hall's 
was received by the council and printed, and his right of 
priority undisputed. Dr, Siemens did not of course desire 
that his description of a new method of making boilers 
should exclude any other paper, but it is for members to see 
that in these matters members of council have no preference. 
In the discussion of Dr. Siemens’ paper, Mr. F. J. Bramwell 
very strongly approved and adyocatedthe system of construction 
described and proposed. Mr. D, Adamson thought theeffects of 
mequal expansion would be serious, the bolts at one part 
would be severely strained, and would gradually permit 
leakage, to overcome which all the bolts must be so tightened 
that they would in the end become unsafe. Dr. Siemens had 
stated that up to about 1300 Ib. the vessel was tight, but 
that above that, the elastic elongation of the bolts permitted 
leakage, which could only be overcome by putting greater 
imitial strain on them, which was unnecessary to resist the 
1000 1b, required. Mr. Olrick said this was a good example 
as showing the unwisdom of testing boilers to more than 
50 per cent. above the working pressure. It was mentioned 
that a vessel of the kind described could be made air-tight, if 
water-tight, by a careful internal varnishing, and Mr. 





Cowper referred to the use of a covering of a solution of soap 
and water as an unfailing means of ascertaining the minutest 
escape of air, Dr. Siemens referred to the ease with which 
the dwarf flanges could be rolled, though deep flanges could 
not, and said that he would use bolts made of steel of a rather 
hard er ys containing about 0°5 of 1 per cent. of carbon, and 
capable of resisting a strain of from 35 tons to 40 tons per 
square inch with safety. One great point of importance in the 
proposed form of construction is the fact that there are no 
holes to be made, and thus no break in the continuity of the 
material, which is a most important point in connection with 
the use of steel. The harder kind of steel which it would be 
possible to use would be less liable to corrosion than the mild 
steel. The author of the paper admitted that the strength of 
the boiler ‘material was not utilised in the longitudinal 
direction, and that a lot of bolts was made necessary. A 
question was asked whether the material would be stronger 
in the circumferential direction, as it was not strained in 
a direction, normal to this, but there is no information as to 
the effect of simultaneous orthogonal strains upon any material. 
A boiler made as proposed would be light, strong, and safe, 
except that it might be feared that the ends of the rings would 
slide over each phic unless the copper ring is large. 








ON THE CONSTRUCTION OF VESSELS TO 
RESIST HIGH INTERNAL PRESSURE.* 
By Mr. C. Writtam Sremens, D.C.L., F.R.S. 

In constructing vessels intended to withstand a great internal 
pressure considerable practical difficulty has hitherto been 
encountered. If boiler plate is used in their construction, the 
seams of rivets are sources of weakness, and of uncertainty as to 
resisting power, increasing with the thickness of the plate 
required to withstand the intended strain. In consequence of 
the practical difficulties, it has been generally thought advisable 
to limit the diameter of cylindrical vessels intended to bear great 
strain, and to resort to a multitubular construction. But here, 
again, the difficulty of many joints is encountered, and the 
vessels constructed upon this principle necessarily occupy much 
more room than & plain eylindrical vessel would do. When cast 
iron is resorted to in the construction of such vessels, as in the 
case of hydraulic presses and accumulators, the thickness required 
is such as to render these vessels extremely ponderous and costly ; 
and it sometimes happens that the fluid under pressure finds its 
way through the pores of the metal. At the present time the 
occasions for the use of high-pressure Vessels increase daily, with 
the application of compressed air as a motive agent, with the 
—— of hydraulic transmission, and with the introduction 
of high-pressure steam for marine purposes, where the large 
diameters of the boiler shells required necessitate the construction 
of cylindrical vessels of great strength. 

The writer’s attention was specially directed to this subject 
last year by Colonel Beaumont, who asked him to advise regard- 
ing the construction of vessels of not less than a hundred cubic 
feet capacity, and capable of resisting an internal pressure of at 
least 1000 Ib. on the square inch. The dead weight of this vessel 
was not to exceed 2} tons, as it was intended to act as a reservoir 
of highly compressed air, to supply air for working his tramway 
locomotive engine. 








In designing this vessel, the writer acted on the principle of 
employing a metal to resist the bursting pressure that should 
combine strength and toughness in the highest degree, and so 
disposed that its continuity should not be disturbed by any 
sudden changes in dimensions or by perforations of any kind. 
The material selected was steel of such quality as to be capable of 
resisting a tensile strain of 45 tons square inch, and of extend- 
ing from 8 to 10 per cent. before breaking. The vessel is itself 
represented in Figs. 1 and 2. It consists of fourteen cylindricel 
rings (A), of 40in. internal diameter, and 12in. depth, rolled out of 
solid steel ingots in a tire mill, and of two hemispherical ends 
(BB) beaten out of steel boiler plate. The hemispherical ends 
and the rings are strengthened at the edges by projecting dwarf 
flanges (C). The only tooling necessary to these rings and ends 
consists in turning a V groove (D) into each face, care being 
taken that all the grooves should be at the same distance from 
the centre, irrespective of the precise diameter of the rings. Rings 
of well annealed copper wire (E) ,,in. thickness were prepared, 
the diameter of these rings being precisely the same as that of 
the grooves. 

Two rings (F) of cast steel, each perforated with twenty holes 
of 18in. diameter, fit over the hemispherical ends, but rest 
chiefly against the projecting dwarf flanges (C) of the same; 
through these holes, twenty bolts (G) of steel of 1}in. diameter, 
of such quality as to resist 50 tons per square inch, are passed, 
care being taken to enlarge the screw part (H) of the bolt, in 
order not to weaken its total strength in that part, but to allow 
of uniform elastic action throughout its length. The different 
parts composing this vessel having been thus prepared, the 
vessel was built up as represented in the drawing, and the bolts 
gradually tightened to a point just sufficiently to resist the in- 
tended internal pressure. ‘This being accomplished, the vessel 
was filled with water and the pressure of an hydraulic accumulator 
loaded to 1000 Ib. per square inch was applied. No sign of leak- 
age was observed except at one joint, hs the thickness of the 
copper ring appeared to have been insufficient to fill the groove. 

is defect was remedied by passing the edge of a thin chisel in 
between the flanges, and pressing the coppering in that place by 
gentle hammering, which had the immediate effect of stopping 
the leakage. The internal pressure was thereupon dredeallo 
raised to 1300 Ib. on the square inch, at which point nearly all 
the joints began to weep, showing that a point of pressure had 

mn reached at which the bolts commenced to elongate. Each 
nut was thereupon drawn up another eighth of a turn, and the 
pressure again applied, when the vessel was found to be perfectly 
tight at the previous pressure of 1300 Ib. on the square inch, but 
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began to show leakiness at all the joints when the pressure 
reached 1400 Ib. On lowering the pressure again to 1300 Ib. on 
the square inch, no further leakage was observed, showing that 
the joints had been completely closed again by the elastic pressure 
of the bolts. 

Considering that the intended working pressure of this vessel is 
only 1000 Ib. per square inch, it was thought unnecessary to draw 
the bolts any tighter, although, according to calculation, the 
rings as well as the bolts are capable of resisting with safety 
above 2000 lb. per square inch. It was thought safer on the con- 
trary to allow the bolts to be drawn up to such a point only that 
if by any accident the pressure should considerably exceed the 
ordinary working limits, they would yield by slightly elongating, 
and thus act the part of an elastic safety valve in allowing the 
fluid pressure to escape through the metallic joints. The great 
lengll of the bolts insures a sufficient elastic range of action for 
this purpose, and being made of steel containing +4; per cent. of 
carbon, they will retain their elasticity for an indefinite length of 
time, 

This vessel, which was constructed at the Landore Steel Works, 
has now been delivered to the makers of the engine, Messrs. 
Greenwood and Batley, of Leeds; this engine will shortly be 
employed at Woolwich Arsenal as an air locomotive for shunting 
purposes. The writer is of opinion that the same principle of 
construction is applicable to hydraulic cylinders and accumulators, 
as represented in the diagram Fig. 3. In this case the longi- 
tudinal bolts need only be strong enough to tighten the copper 
joints, whereas the rings have to be made strong enough to resist 
the hydraulic pressure. ‘Taking, for instance, an hydraulic 
cylinder of 2ft. diameter and an internal working pressure of 
2 tons per square inch, the rings have to be rolled of a thickness 
of 1°6in., wide corresponds to a working strain of 15 tons per 
square inch, or one-third of the breaking strain of the material 
composing the rings. 

This press would give an hydraulic pressure of 904 tons, and 
would weigh probably not more than one-fourth of the weight of 
a press of the ordinary construction. The same argument would 
apply to accumulators of large dimensions, which could be built 
up of rings at a comparatively cheap rate, and of practically 
unlimited range. Diagrams 2 and 3 represent the application of 
this mode of construction to marine boilers. These boilers are 
necessarily of large diameter, and in constructing them of wrought 
iron, or even of mild steel, plates exceeding lin. in thickness have 
to be employed, and it is not easy to work and rivet- plates of 
such dimensions, nor is the rivetted seam nearly as reliable as 
that of thinner plates. The diagram represents a boiler shell of 
10ft. diameter, of the proposed construction. It consists of 
twelve continuous rings of jin. thickness of metal fastened 
together by sixty-four steel bolts of 1,,in. diameter, which pass 
through the end plates, and thus bind the whole fabric together. 
These end plates are fitted with furnaces and steam tubes in the 
usual manner. 

A boiler of this construction and of these dimensions could be 
safely tested up to 200 Ib. per square inch, the rings being suffi- 
ciently strong to withstand an internal pressure of 600 Ib, on the 
square inch ; and it possesses, in common with the air-vessel already 
described, the advantage of leaking, through the yielding of the 
elastic bolts, long-before there is the least danger of explosion. 
It possesses, moreover, the additional advantage that it can be 
carried in pieces to be put together in situ, thus facilitating 
carriage and avoiding the necessity of providing hatchways of 
extraordinary dimensions for putting the boilers on board. In 
order to prevent galvanic dction between the copper and steel 
rings, it will be found desirable to caulk the joints from within 
the boiler with india-rubber or with string saturated with some 
resinous compound, or simply to brush such a compound into the 
joints from within the boiler. : 

The interest at present manifested in the substitution of steel 
for iron for engineering purposes, has induced the author to bring 
this paper before the Institution without waiting for practical 
confirmation of the construction involved upon an extended 
scale; the question is one rather of mechanical detail than of 
principle, the object being to treat material in such a way as 
to develope its maximum of resisting power when applied to the 
construction of vessels to resist high internal pressure. 








A New TELEPHONE.—The Philadelphia Times thus describes 
a new telephone, invented by Mr. Edison :—‘‘On several occa= 
sions telephonic communication has been established between 
Philadelphia and New York, and by it musical sounds have 
been transmitted from one city to the other. The trans- 
mission of spoken words by telephone was effected on the 
2nd of April, for the first time, between the office of President 
Bentley, of the Local Telegraph Company, in Philadelphia, and 
the Western Union Telegraph building in New York, The 
instruments used were Edison’s carbon telephone and Phelps’ 
magneto telephone. Mr. Edison, himself, together with Presi- 
dent Orton and other gentlemen, sat down at the New York end, 
ninety miles away, and held a pleasant chat with a couple of dozen 
persons who occupied President Bentley’s office, and who com- 
prised Mr. Batchelor, Edison’sright-hand man in hisexperiments 3 
Mr. Merrihew, superintendent of the Western Union office in 
this city, and Mr. G. M. Phelps, inventor of the magneto tele: 
phone and superintendent of the Western Union’s manufactory 
in New York. The experiments, in so far as the carbon telephone 
was concerned, were highly successful, and were regarded as a 
great triumph for that invention on account of the fact that the 
wire brought into service was one of the company’s many wires 
running over the distance, which, at the time of the experiments, 
were under their greatest pressure of business. “Prior to the 
trial Mr. Bentley said that under existing circumstances the 
carbon telephone was the only one capable of perfectly 
transmitting spoken words between Philadelphia and New 
York, and only by an independent wire, far from the dis- 
turbing electrical influences ofthe other wires, could any tele- 
yhone except Edison’s work satisfactorily, Such disturbances, 
he said, were probably greater along the route in question 
than along any other, owing to the cabling of the wires— 
although separated by rubber—under the numerous arms and 
streams of water, as well as under ground in New York, and 
also to the effect of the powerful batteries at the ends of the 
line. The carbon instrument, which is the latest-invented of 
telephones, differs from all the others in being operated by means 
of a battery of two cells. It derives its name from a small 
circular cake of carbon fixed in the mouth-piece between two 
metallic plates, to which the positive and negative poles of the 
battery are respectively attached. ‘There is no electricity in any 
of the other telephones, except while sound is being sent into the 
mouth-piece, when the vibrations of the diaphragm cause corre- 
sponding electric darts from a magnet along the wire. But in 
Edison’s invention there is a constant current of electricity, con- 
trolled by the diaphragm’s vibrations. The diaphragms of all the 
other telephones are very thin; but this is a stout plate of metal. 
Its vibrations alternately press upon and relieve the carbon, 
thereby modifying the current so .as to produce corresponding 
vibrations at the other end. Mr. Edison, having discovered that 
carbon is a better conductor of electricity when under pressure * 
than when in a different condition, saw at once that he could 
advantageously apply the principle to the telephone. The result 
was an instrument far more powerful than any other telephone, 
and the only one that at present can give full satisfaction when 
a great distance is to be traversed along a wire subject to the 
electrical disturbances above mentioned. But when no such 
obstacles are in the way, and especially when the line of com- 
munication is short, any one of the other telephones is preferable 
to Edison’s, owing to the inconvenience of the batteries accom: 
panying the latter. The experiments with the carbon telephone 
were quite successful; those with the Phelps’ instrwment were 
a failure. 
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In the accompanying engraving we illustrate a rivetting 
machine, which will work on copper rivets, and a considerable | 
number of which are in use. The machine is driven by belt | 
and gearing operating upon a ram, which is divided into two 
parts, A and B, coupled by a sliding bolt D, the back part B 
receiving a positive motion from the crank C. The space 
between the two parts of the ram is filled with water, or other 
suitable liquid, which is in communication with a valve loaded 
to the desired pressure. The back part B of the ram has thus 
a constant stroke equal to that of the crank, while the stroke 
of the front part A, carrying the rivetting die, is variable, and 
self-adjusting for any thickness of plate that may be inserted 
between the dies, the superfluous water being forced out | 
under the loaded pressure into the small cistern. The return 
valve E is held open by the cam F, during the entire back 
stroke, leaving free communication between the small cistern 
and the space between the two sof ram, thus ensuring 
the return to this space of any water waren a: through the 
loaded valve. By pulling forward the handle H, the return 
valve E is opened, and the water being no longer confined 
in the space between the two parts of ram, the front part A 
remains stationary, so that the motion of the rivetting die can 
be arrested at any point. When the handle H is released, the 
valve E drops, and the action of the machine is resumed. 
The pressure gauge being in communication with the space 
between the rams, indicates the precise amount of work being 
done at each stroke of the machine. 

The water, it will be pnderstood, is used solely for con- 
trolling the strains on the work being rivetted. The machine 
has been very successfully used for rivetting up locomotive 
fire-boxes of copper, the rivets of which require about half 
as much pressure to close them as iron rivets need. 








COCHRAN’S VERTICAL BOILERS. 
THE novel feature claimed for this boiler is the applica- 
tion of horizontal tubes to a vertical cylindrical shell, by means | 
of which the advantage of economy of space due to a verti- | 
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SECTIONAL PLAN 


cal boiler is combined with the’ efficiency of a tubular boiler. 
The boiler has an ordinary cylindrical shell with flat or domed 
crown, as may be preferred, and has a cylindrical or nearly 
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| fire or stopping the working of the boiler. 
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cylindrical furnace with a domed top. Part of the shell is 
cut away at each side of the boiler above the furnace, and at 
each opening so formed a flanged tube plate is fixed as shown. 
The tubes are arranged, as shown, between these tube plates 
in two boxes with a space between, or else may be ar 

in one box. The space between the shell of the boiler and the 
tube plate forms the combustion chamber on one side and the 
smoke box on the other. The furnace is connected to the 
zasshown. The 


combustion chamber by a cylindrical mee 
the shell where the 


tube plates stay the cylindrical portion o 
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latter is cut away, and they in their turn are stayed in the 





SECTIONAL ELEVATION 


| usual way by the tubes. At the combustion chamber side are 


fitted doors lined with fire-brick, and at the smoke-box side is 
an ordinary smoke-box door. By these arrangements the tubes 
can be easily swept at all times. They can be easily plugged 
or caulked at either end if any leaks occur, without drawing the 
The inside of the 
boiler is perfectly accessible for scaling the tubes, there bein; 

sufficient room at the side of the tubes for this purpose, anc 


the whole boiler can be easily examined and repaired if 
necessary. The boiler, too, is easy and cheap to make, 
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Messrs. Cochran and Co., of Birkenhead, who have designed 
this boiler, are now commencing the manufacture of them. 





POPE'S STEAM BOILER FEED REGULATOR. 
THE acct me 
neat fitting 


~anying engraving explains itself; it shows a 

srought out by Messrs. W. Pope and Son, 
| Edgware-road. It is an overflow tap for feed pumps. In 
| using it the suction of the pump is opened to its full extent, 
| and let to remain so; the index of the regulator is shifted 
towards 8 until the water level is at the required height ; 





it will now continue at that point. To fill the boiler for night 
or meal times, some time before stopping the index is put to 
S. For the usual height the index is put to the number that 
was found to maintain the water level ; a very small movement 
of the hand will vary this. 








THE RRIGHTON AND THE VICTORIA. 

THE two new steamers thus called, built by Messrs, Elder 
for the Channel service of the London, Brighton, and South 
Coast Railway Company, are more than realising the expec- 
tations formed of them. The contract speed was 15 knots 
per hour, for 27 knots. They are fitted with an improved 
form of paddle wheel designed by Mr. W. Stroudley. The 
following figures show the performance of one of the two 
vessels, which are sister ships :— 

London, Brighton, and South Coast Railway Company’s paddle 
Steamer Victoria, 17th April, 1878:—Trial on the Clyde 
between Clock and Cumbrae Lights. State of weather nearly 
calm. High water at Greenock noon, Commencement of 
trial 12.50 p.m., termination of ditto 2.34 p.m. Mean revo- 
lutions of engines per minute, first run (up), 42°8; second 
run (down), 43°7; average steam in lbs., first run (up) 62; 
second run (down), 61; average vacuum in inches, first run 
(up), 273 ; second run (down), 279; total revolutions of wheels 
during ruas by the counter, first run (up) 2106; second run 
(down), 2045 ; time occupied in making the runs, first run (up), 
49m. 12s.; second run (down), 47m. 23s.; speed of ship in knots 
per hour, firstrun (up), 16°7; second run (down), 17°3; mean speed 
of > first run (up), 17; secondrun (down), 17; mean speed of 
wheels, first run (up), 22°65; second run (down), 22°65 ; 
indicated horse-power of engines, first run (up), 1745; 
second run (down), 1782; mean indicated horse-power, first 
run (up), 1763°5; second run (down), 1763°5. Draught of 
vessel 6ft. Sin. forward, and 7ft. l4in. aft. 

These vessels are built of steel, and are specially intended 
to facilitate the Paris Exhibition traffic. They are the finest 
ships ever used in Channel service. We shall give full par- 
ticulars of their construction in an early impression, 
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FORTY-HORSE 


POWER SURFACE 


CONDENSING 


ENGINE. 


MESSRS, RUSTON, PROCTOR, AND CC,, LINCOLN, ENGINEERS. 


& THERE arejmany situations wherein the economy which may 
be gained by the use of a condenser has been lost, because a 
sufficient supply of fresh water was not available, though 
proximity to the sea provided plenty of salt water. These con- 


ditions as to water supply characterised the site of a large corn | 


mill recently fitted up abroad by Messrs. Ruston, Proctor, and 
Co., but it was determined to secure the advantages of condens- 


ing by using a surface condenser and sea water. Forthis purpose | 
the engine which we illustrate above and on page 292, and of | 


which further illustrations will appear in our next impression, 


were designed, and as it embodies several points of departure | 


from the more ordinary design of engines of the same power, 
a deseription of it will be of interest. 








Section through Cylinder 








_ The engine is of the horizontal class, and in general design 
isa combination of what are commonly known as the ‘‘girder,” 
and the ‘‘ bed-plate” types, the former being that introduced 
into this country by the Corliss engine, and the latter that 
which has always been common to horizontal engines. By 
means of the combination here employed, the advan of 
the two types are obtained in such a manner as to avoid the 
disadvantages which belong to both. In the girder type the 
disadvantage consisted in the independence of the two main 
crank shaft bearings, so that the accuracy of their position 
depended so much upon the foundations, and upon the care of 
the workmen employed in setting. With the bed plate of the 
common type, and if of considerable length, the depth neces- 
sary to secure rigidity, involved great weight, and firm con- 
nection to a heavy block of foundation masonry was necessary 
to prevent injurious springing. In the form illustrated, the 
rigid connection between cylinder and pedestals prevents 
strains of the latter kind, while the advantages of having both 
bearings rigidly fixed in accurate relation with the cylinder 
and girders is also secured. 

The two small girders which form the crosshead guides are 
each cast in one piece with a pedestal, and are attached to the 
he egr le g bolts drawn up tight with cotters, and also bolted 
to the -plate. They are aes out to a channel section 
at the part which forms the bottom guide bars, the top ones 
being bolted on. The crosshead blocks are provided on this 
under side with a flat steel gib, fitting the channel of the slide 

, arranged to be easily packed or adjusted in case of wear. 
The left-hand frame, or re supports the valve spindle 
guides, which are also made adjustable. It also carries the 
Signa which are of the Porter type, and act directly, 

y means of a lever of the first order, on the spindle of the 


equilibrium throttle valve. The stop valve is combined with 
this valve in the cylinder casing, and by the arrangement of 
its chamber and drain passage, clearly shown on the drawing, 
condensed water from the steam pipe is prevented from col- 
lecting, by being blown through into the steam chest. The 
steam jacket is fed by a side branch from this chamber, and is 
also suitably drained. 

The expansion valves are of the Meyer type, cutting off 
from ;45 to 4 stroke, with an adjusting hand wheel at the 
| back of the steam chest. The cylinder is 20in. in diameter 
andthestroke30in. Further particulars will be given in our next. 








FEED REGULATING APPARATUS. 


WE illustrate in the accompanying engraving, copied from 
| the Scientific American, a feed regulating apparatus. It is 
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intended to secure that the pump shall always work full 
of water, no matter what the quantity required by the | 
boiler, It is the invention of Mr, Hiram 8S, Maxim, Coal 





| builders. 
| which were very foul, have been thoroughly scraped and coated, 
| with the happiest effects, the ship attaining a speed of no less 
| than 154 knots; she steered admirably. Among those present 
| were many of the officers of the London, Chatham, and Dover 





and Iron Exchange, New York,Swho contrived it for use in his 
small and fast steam yachts. A is the ordinary form of feed 
pump, the discharge valve being on the left and not shown. The 
regulating apparatus is placed on the right between pump and 
suction valve. It consists of a cylinder of the same volume as 
that of the pump in which works the air-tight piston B. The 
stem of this piston passes up through the guide piece C, and is 
surrounded by a coiled spring which keeps it down. On the 
upper part of the device is a screw D, which may be adjusted so 
as to Emit the upward movement of the piston rod when the 
piston is raised against the action of the coiled spring. On said 
screw is a binding nut E, and beside it is placed a graduated 
scale F, whereby the screw may be set to limit the movement of 
the rod or stem at any point, as for instance at one-half, one- 
third, or one-quarter the total possible travel of the piston in the 
cylinder. Beneath the piston are two apertures or channels G, 
and between them is a recess in which plays the stem of the 
valve H, which is seated in a horizontal partition in its casing as 
shown. 

Supposing, for example, the screw D is brought down so as to 
prevent any motion of the piston B. Then when the pum 
makes an upstroke water will be drawn through the valve ra 
and the latter closing/in the down stroke of the pump, all the water 
drawn into the pump barrel will be forced on into the boiler. 
This is the ordinary condition of affairs with the regulating device 
being rendered inoperative. Now suppose the screw D moved 
up to 0, so that the piston B has full play. The upstroke of the 
pump draws in water through valve as before, but on the 
down stroke the conditions are altogether different from before. 
The water will, as a matter of course, pass in the direction where 
it meets the least resistance, and it must either enter the boiler 

inst the pressure or it must lift the piston B and enterthe barrel 
of the regulator. Now, the strength of the coiled spring in the 
latter is so adjusted as to make it easier to raise the piston against 
it, than for the water to pass to the boiler. Hence the contents 
of the pump barrel will flow into the regulator barrel and fill the 
same, the piston rising. Consequently no water would enter the 
boiler, and there would simply be an oscillation of the fluid alter- 
nately from pump to regulator and regulator to pump as the latter 
continued in operation. 

This brings us to the third condition, namely, suppose the 
screw D to be moved partially down, say to 3, as in our 
engraving. Obviously, then, the piston B will be permitted to 
rise only one-fourth of its stroke; only one-fourth of the contents 
of the pump barrel can therefore enter the regulator cylinder, 
and the remaining three-fourths must go on to the boiler. 

It will be clear that we have —— to adjust the screw D, and 
secure it by the binding nut so that no jarcan displace it, to 
reduce the quantity of water delivered by the pump by any desired 
fraction. 

One very important advantage claimed for this invention is the 
facility with which the discharge of the pump may be ascertained. 
A glance at the movement of the piston rod indicates whether 
the pump is or is not working. Should the water supply stop, the 
motion ceases. The contact of rod and screw makes a slight click 
like that of a telegraph sounder, the cessation of which would 
attract attention to any failure of supply. 








Tue InstrTuTIon oF Crvit ENGINEERS.—F rom arecently printed 


| list of the members of this incorporated society, we find that 


there has been, during the last three months, an increase of 54 


| Members, 58 Associates, and 27 Students ; the numbers of these 


several classes now on the books being 1033, 1759, and 520 
, ’ 


| making, with 16 Honorary Members, 3328 of all classes. 


Tue Twin STEAMER Express.—This vessel, which we described 
at some length in our impression for March 22nd, made a 
second trial trip on Tuesday week. The results attained on the 
first trip, excellent as they were, somewhat disappointed her 
Accordingly she has been docked, and her bottoms, 


Railway Company ; Mr. Forbes, Mr. Gadboult, Capt. Morgan, 
Mr. W. Parker, of Lloyd’s, Capt. Pittock, and several others, 
Messrs. Leslie appear to have proved that twin ships can be made 
to steam fast, a point which has been much doubted. 
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ON EXPERIMENTS RELATIVE TO STEEL 
, BOILERS* 
By Mr. Wit11am Boyp. 

In the autumn of 1877 Messrs. H. Cinphom and Co., a firm of 
shipowners in Newcastle, decided to build a new steamship 
specially suited for the Bilbao iron ore trade; the carrying out 
of the contract was entrusted to Messrs. C. Mitchell and Co., 
Walker-on-Tyne, and the vessel was built wholly of steel. The 
machinery was ordered from the Wallsend Slipway Company, 
and it was determined that the boiler should also be constructed 
wholly of steel made by the Landore-Siemens Steel Company. 
The vessel was to be classed at Lloyd's, and therefore the ma- 
chinery and boiler came under the supervision of the engineering 
department of that society. The proposed boiler is of the usual 
marine 13ft, 3in. in diameter x 10ft. Sin. long, and con- 
tains three aces, 3ft, 3in. diameter; the working pressure 
aroposed was 65 Tb., and the total heating surface 1880 square feet. 
ft is not necessary to refer further to this design beyond stating 
the reduction which it was proposed to make in the thicknesses of 
the various plates, and which was as follows :— 


Reduction. 

Inches. _ per cent. 
Boiler shell plates... .. from { to } = 21°43 
Boilerends .... ... sce wee ee gp oF HE = DV 
Furnaces and combustionchambers ,, 4 ,, 7 = 12°5 
Front and back tube plates... .. ,, # ,, $4 = 833 


On this design being submitted to the committee at Lloyd's, a 
reply was received intimating their willingness to approve of the 
boiler “as an experiment only, provided the material stands the 
following tests :—(1) That some of the plates taken indiscrimi- 
nately from among the shell and other plates be submitted to a 
tensile test, and shown to have an ultimate strength of from 26 to 
30 tons per square inch. (2) That a specimen of the rivetted 
longitudinal joint be tested, and proved to have a percentage of 
strength at least equal to 74 per cent. of the solid plate. (3) That 
a shearing of every plate used in the construction of the furnaces, 
combustion chambers, and tube plates, be subjected to the 
tempering tests as described in enclosed prospectus with satisfac- 
tory results.. (4) That it be shown by an actual experiment that 
the fiat plates with the proposed reduction of thickness, stayed in 
the usual manner, are as strong to resist buckling (by hydraulic 

yressure) as ordinary wrought-iron plate.” It may be mentioned 

ere that after careful consideration and experiment, of which 
the details will be given hereafter, it was decided to use steel 
rivets in the construction of the boiler, and also that the owner 
determined that the boiler should be fitted (at considerable extra 
expense) with solid drawn steel tubes, so that the whole structure 
might be homogeneous in all its parts, and be a complete experi- 
ment undisturbed by any conflicting elements from discordant 
materials. It is now proposed to give the result of these experi- 
ments, much in the order in which they were carried out. 

Tensile Tests.—The first series is that given in Appendix, Table 
I,, and the results, though deserving of careful attention, may in 
their main features be summarised in a few words. Seventeen 
samples were prepared, but three of these gave way at the 
attachment, leaving fourteen successful. The average tensile 
strength of these fourteen specimens is 28°7 tons per square inch, 
and with one exception (No, 7) they exhibit a remarkable uni- 
formity—showing that regularity of quality is now obtainable in 
a large specification of steel plates without practical difficulty. 
Elasticity is lost at an early point, viz., at the average of 16°6 
tons per square inch, equal to 58 per cent. of the average ulti- 
mate breaking strain. Elasticity also commences early, for 
taking specimen No. 9, taken from the shell plates of the boiler, 
we find elasticity is perceptible at a strain of 15 tons, equal to 
11 tons per square inch of section. The strain on each square 
inch of the longitudinal joint, when the boiler is under the 
hydraulic test of double the working pressure, is 9°22 tons per 
square inch, leaving a margin of 1} tons per square inch, which 
is sufficiently small to point to the advisability of not submitting 
a steel boiler to a greater hydraulic test than twice the working 
pressure. In endeavouring to arrive at a fair estimate of the 
amount of stretch in relation to the length, the writer thought it 
advisable to eliminate all the short specimens as not affording 
reliable data. ‘Taking four specimens 6}in. long, three specimens 
7din. long, and two 12in. long, nine in all, we find the average 

timate stretch or elongation to be 26°5 per cent. of the length of 
the specimen, which is a considerable amount, and will be further 
referred to hereafter. 

Longitudinal Joints.—This series of experiments was instituted 
in order to determine the strength of the longitudinal joints of 
the boilers, which were calculated to bear a strain of 73°41 per 
cent. of the solid plate. Two samples were prepared, shown on 
diagrams B and C, representing a fair average portion or strip of 
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the longitudinal seam, 12in. broad by }in. thick, the area of 
which Chesugit the solid plate is equal to 8°25 square inches. The 
rivets were l1y;in. diameter, pitched 4in. apart. The holes in the 
joint, where the specimen was expected to give way, were drilled 
through the butt straps and plates, as would be done in practice, 
but the work of the attaching plates was put together without suffi- 
cient consideration, and the holes were punched and closed by iron 
rivets in the ordinary way. On being tested, the specimen No. 1 
(Diagram B) broke at the attachment joint, in the line shown on 
diagram, with a sharp clicking sound. The breaking strain was 
135 tons, equal to 18°51 tons per square inch, with little or no 


— 
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elongation. The area at the point of fracture was 7°29 square 
inches ; whereas at the point where the fracture was expected to 
occur, in the line of rivets of the longitudinal seam, the area was 
only 6°057 square inches, and the holes closer to each other. This 
unexpected result of course gave rise to many theories to account 
for it. At one time it was supposed that the line of strain was 
not central with the rivetting of the specimen, but on careful 
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examination this was not found to be the case. Another theory 
was that this was a faulty plate, and that uniformity of material 
could not be relied on. This, however, was at variance with the 
nearly perfect uniformity of the breaking strain of all the samples 
taken from the actual plates of the boiler. Lastly, it was sug- 
gested that punching the holes for the attaching plates had 
destroyed the nature of the material, and reduced its tensile 
strength. Other experiments were undertaken to investigate this 
point still further ; but before alluding to them it will be best to 
conclude the experiments made in reference to the strength of 
joint. Specimen No. 2 (Diagram C) was an exact duplicate of 
No. 1, so far as the joint was concerned, and broke 

line of rivets with a strain of 149 tons, equal to 24°59-tons per 
square inch on a sectional area of 6°057 square inches. The frac- 
ture was crystalline, and although the holes were punched for 
the attaching plates, as in specimen No. 1, the margin of area 
must have been sufficient to overbalance any injury to the 
material caused by such punching. Taking 26 tons per square 
inch as the breaking strain of solid plate, this result gives the 
strength of the joint as 69°46 per cent. of solid plate ; or taking 
28 tons for solid plate it equals 64°5 per cent. The calculated 
strength of the joint being 73°41 per cent., these results were not 
considered wholly satisfactory. It was, however, urged by the 
writer that the outside rivets, coming so near the edge (y;in.) left 
two narrow strips, which from the elastic nature of the material 
would be the first to yield, and thus becoming practically valueless 
would throw undue strain on the remaining strips, though the area 
of these two narrow outside pieces is reckoned as part of the whole 
area of plate left undisturbed by rivet holes. He further urged 
that in practice the longitudinal seams are supported at their ends 
by the circumferential seams, and that this element of narrow 
strips at the edge of the pte does not occur in practice. Two 
further specimens were therefore prepared, numbered 3 and 4 
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diagrams Dand E. No. 3 was an exact duplicate of Nos. 1 and 
2, in the ——, of the riveley of the longitudinal joint, 
but the samples were both made of sufficient length to avoid 
altogether the necessity of any attaching plate. In No. 4, how- 
ever, the rivetting of the joint was arranged in what is called 
“‘chain” rivetting, as distinct from “‘ zigzag” rivetting of the 
other three specimens, No.3 gave way with a total strain of 
140 tons through a seetional area of 6°057 square inches, equal to 
65°32 per cent., at 26 tons for solid plate, or 60°66 per cent. at 
28 tons, No, 4, though the rivetting was on the 
“chain” system, had a sectional area of solid mal to 
8°25 square inches, and an area through the line of rivets of 
6°057 square sane, Bring a percentage of 73°41, and thus being 
in this respect exactly identical with the other three imens 
arranged on the “‘zigzag” system. It gave way with a total 
strain of 174 tons, equal at 26 tons for solid plate to 81°11 per 
cent., or at 28 tons equal to 75°32 per cent. ‘These results eon- 
firmed the opinion formed by the writer that the cause of failure 
of the first three specimens was to be found in the narrow stri 
at the edges ; and they were considered so satisfactory Lloyd's 
committee, that it was agreed to allow that the cal st h 
of the joint had been maintained in practice, and the intended 
working pressure of 65 lb. was certified. The great additional 
strength of specimen No, 4, ascompared with Nos. 2 and 3, raises 
an interesting question whether even in iron boilers “chain” 
rivetting is not superior to the “‘ zigzag” arrangement, even though 
the area of solid plate left untouched by rivet holes remains the 
same. In all three specimens the joint was considerably stretched 
before fracture occurred—even in the case of the specimen No. 1— 
and it would seem that these joints if made in steel would stretch 
very considerably, and relieve the pressure in the boiler long 
before it might actually burst. This conclusion is supported by 
the fact of early elongation as established by the results of tensile 
strain shown in Table I, 

Punched and Drilled Holes.—It was considered desirable by the 
writer to continue his inquiries into the amount of injury to the 
steel plates produced by »punching the rivet holes; but before 
referring to these it may he interesting to relate the results which 








were exhibited accidentally, in an experiment which was made on 
the material of the spoilt specimen of longitudinal joint, No. 1— 
Diagram B—which, it will be remembered, gave way at the 
attachment. ‘The question arose whether the plate forming the 
joint was or was not faulty; and to determine this point two 


small specimens were cut, as exhibited on the table. In one of 
these specimens, marked No. 18, both the holes for the attaching 
bolts were drilled; but in the other, marked No. 19, one of the 
original punched holes was used at one end of the specimen for 
the attachment. No. 18 broke at 19 tons across a sectional area 
of ‘717 square inch ; this is equal to a strain of 26°49 tons per 
square inch, and shows that the material was certainly not in 
fault. No, 19 broke, not through the smallest section, but 
through the line of the punched attaching hole, where the area 
was 1°38 square inches ; the breaking strain of 18°5 tons is equal to 
13°4 tons per square inch of this section. A special clip was then 
made for the specimen, and it was broken through the proper 
section with 20 tons, equal to 27°89 tons per squareinch on a 
sectional area of ‘717 square inch ; thus showing conclusively that 
the punching of the hole in the original plate had injured it to 
the extent of about 51 per cent. ‘Table II. in Appendix is a table 
of three experiments on punched and drilled holes. The first 
two were punched holes, and show a mean breaking strain of 
18°1 tons per square inch; taking 28 tons per square inch as 
the breaking strain of solid steel plate, this shows a loss of 
strength equal to 35°36 per cent. In the last experiment 
the holes were drilled, and the specimen broke at 27°4 tons 

r square inch, showing a loss of only 2°15 per cent. 

e writer next desired to ascertain whether the process of 
heating or annealing the plates in the furnace had any effect ; for 
in practice all the shell tes were so treated, being put into a 
plate furnace and heated toa dull red heat before being bent in 
the rolls to the required diameter. ‘l'able III exhibits the result 
of these experiments. In the first two specimens the holes were 
paneed and broke at a mean strain of 21°15 tons per square inch. 

n the second agg? the holes were also punched, but the specimens 
were afterwards ‘“‘annealed” in the manner described, and the 
mean breaking strain pose to 29°5 tons per square inch, showing a 
result fully equal to that allowed persquareinch for solid plate. In 
the fifth plate the holes were drilled and the breaking strain was 
30°9 tons persquare inch, Iithen the mean breaking strain of these 
last three ns be taken as 30.2 tons per square inch, and the 
breaking strain of the first two specimens with punched holes as 
21°15 tons per square inch, a loss of 29°97 per cent. ig shown in 
this plate—all the five samples being cut out of one plate—as 
being due to the operation of punching the holes, The result of 
the whole of these experiments seems to show conclusively 
(1) that this material is not injured by drilling ; (2) that it is 
injured to the extent of 32°66 per cent. by punching ; but (3) 
that the nature of the material is restored entirely, if the plates 
are heated and annealed after punching, and allowed aeaially 
to cool out, 

Steel Rivets. —It will be remembered that it was proposed to 
rivet the boiler with steel rivets ; but before an absolute decision 
was arrived at om the point, a few experiments were made to 
ascertain. whether the steel rivets were likely to be rendered 
brittle, by being heated in the furnace and then cooled by the 
application of the pressure of the hydraulic rivetter. These 
results are given in Appendix, Table IV., and explain themselves 
without need of further comment, beyond remarking that every 
care was taken to arrive ata fair result. The rivet heads from 
two similar rows of rivets, put in a lap joint in the usual way, 
but one of iron and the other of steel, were cut off by the 
repeated blows of a hammer on the head of a blunt “ set” held 
on to the rivet head, in the ordinary way when the head of a 
defective rivet has to be removed ; the same hammer was used 
throughout, weighing 11 1b.; the same two men struck the blows 
turn and turn about ; and they cut an iron and a steel rivet alter- 
nately. The steel rivets were made from bars of Landore-Siemens 
steel, the same quality as the boiler plates, and the iron rivets were 
made of “best scrap” iron. The result was that the steel rivets 
lin. diameter stood an average of 16 blows each, as against 10 
for iron, or 37°5 per cent, higher average, and the fin. steel rivets 
stood an average of six blows as against 3°5 for iron, or 41°6 per 
cent, higher average, This result decided the point that steel 
rivets should be employed; and they were heated in an “ open 
hearth ” rivet-heating furnace, arranged so that the flame would 
not burn them, while they were all heated to a uniform tempera- 
ture. The whole of the rivetting was done by one of Tweddell’s 
hydraulic rivetters, giving a pressure of 40 tons on the rivet 
head, and it may be added that the boiler proved itself perfectly 
tight, both under steam and water tests, and not a single rivet 
head has ever thought for a moment of ‘deserting its post” on 
the boiler. 

Buckling Tests, without Nuts on Stays.—It is now proposed to 
describe briefly what is perhaps the most interesting experiment 
of the whole series, from its bearing on the elastic quality of 
this) “‘ steel” material. It will be remembered that Lloyd's 
requirements were as follows :—‘ That it be shown by an actual 
experiment that the flat plates with the proposed reduction of 
thickness, stayed in the usual manner, are as strong to resist 
buckling—by hydraulic pressure—as ordinary wrought-iron 
plate.” Two boxes were constructed, as shown on Diagram F, and 
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DIAGRAM.F &G aneres 3/jx3%, xe / 
Steel box : Plates, /,in. thick ; diam. of screw stay at top of thread, 1 jin. 
yy bs din. thick ; - os bottom a gyin. 
Iron box: Plates, jin. thick ; diameter of stays at top of thread, 14in. 
» Pe in, thick ; ag os bottom + ae 
Diagram G is the same, as to form and dimensions, as above, but stays 
are fitted with nuts.and washers instead of being rivetted, 


gradually subjected to hydraulic pressure. One box was made of 
iron, with plates 4in. thick, and the sides were held together with 
nine screwed stays of iron, 1}in. diameter, 9in. apart, with the 
heads rivetted over in the usual way, and having ten threads to 
the inch. The other box was made of steel plates in. thick, 
held together by screwed stays of steel, 1gin. diameter, Sin, apart, 
with the heads rivetted over in the same way as the iron one, and 
screwed to the same pitch. The “buckling” was carefully noted 
at the several points marked, and numbered 1 to 5, and also at A 
and B, as shown on Diagram F. The results are given in Appen- 
dix, Table V. Taking the points A and B, and also the points 1 
and 2, as being fair places at which to institute comparison, the 
behaviour of the two materials at these points is very clearly 
shown in anotherform on Diagram H. Attention may be drawn 
to the fact that in the steel plates the buckling commenced at 
130 Ib. pressure per square inch, whereas it did not commence in 
the iron plates thi 195lb. Permanent set took place in the steel 
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plates at 3251b,, and in the fron at 390 1b, At 422 1b, the buckling | Lloyd’s engineering surveyor for the Tyne district, without whose | speak in terms of confident expectation, since the very superior 
at the points 1 and 2 was eight times greater in the steel plates | active aid the results obtained would have been far less interest- | and uniform quality of the plates used in the construction of the 
than in the iron plates, and at the same pressure was nearly four | ing and valuable; and also to Mr. Parker, Lloyd's principal | two marine boilers, which up to this date have been built by this 
times greater at points A and B, The ultimate bursting-point | engineering surveyor, who was good enough»te. make many Vai Sixtti,has.been abundantly shown, Time alone will prove whether 
occurred in each caseat the centre stays, with a pressure of 550 1b. | able suggestions during the progress of the experiments, e | this mat ran Suppor ke wear and tear of life on board ship, 
yer square inchs agreeing accurately with calculation, which | believes that these experiments supply some data as to the nature | but the last experiment referred to evidently gives good ground 
lenploying a factor of safety of 6°5) gave 5131b; as the pressure | of Siemens steel plates which have not hitherto been generally | for hope in the future, and all those interested in the advance of 
at which the box ought to give way. ‘The part that gave way in 
each case was the “ rivetted over” lip of the screwed stays. ‘This 








known, Of their application to boiler purposes he ventures to | mechanical science can do no Jess than wish it every success, 



































































































































































early buckling of the steel plates showed the advisability of fitting APPENDIX.—EXPERIMENTS RELATIVE TO STEEL BOILERS, 
the heads of the stays with nuts, which was adopted in the case of TaBLE L—Tensile Tests, 
this boiler, + | a Bh ¥ 
| aa | Stress. 3 | 
DIAGRAM H bral 2 le of a ee |e | 
|g g .| 5 aL Pr |685 | 3 fla é A |s 
| a | = $ | F Actual sq. inch. 5 2 ae a. = lous 5 
STEEL 13.2 5 | a eles er iq 5 =| bem 8: 
| 5 | Sige of test] ~¢) = | 24 : S58| pal a*.|a¢ 21 24| 24 
No. Name, | 7 | piece, $2) 58 BS\¢ site |, gz se £% zee bt: No.| & | Ge | = So 
STEEL ARB | $ | imtnches. | 28) a) oleae alee Salsea| 23 | gee | 24 3 | $4) 28 
P| = % > |\PSiS sles 22-731 +8) 22 s ig l-« 
|g 8 |8|8 ISSi8SISE ESISS=) S ge 61D lz Je 
- so | 8) Beer sF Se ke £ 5 ie 3 
le 5 ‘218 P iB © Sale ja [5 |< 
B le la fe | me ie is 
RON A&B } | 
| | | Per | Per Sieg Dae Sy : 
} cent. | cent, | 
+1 Centre furnace crown. . Ye i 7s 5 _— _ lji-| = 4 
aie. Gale ees lye] 1x 4 y2 2972] 65 | 74 2}—| - . 
3 Wing do.., .. | ye rm" 1g | “69 29°3) 62 74 3\;—); — 
4 eS ee ee eee as ay Oe, 1s | *558 18°8.30°6) 61 65 4|—| = 
"5 Wing Comb: Ch: Back .. .. ss bye 2x" 6} | 18°S 286) 66 61 5 | 6k | 1°5? 
6 - : panache te oe orl ¥s | f 2x “4: 6} | 18°3.28°6] 64 | 56 6 | 6h | 1°%5 
7 ack tube pi Poe a © | 4 x “7 s2 | 13°8!25°6) 53 65 7 | 12) 3°31 
IRON 1&2 8 Rata ete aad FEL ine 5a 14 i % 312 | 15°528°3| 54 | 53 8 | 12 | 3:31 
*y rare: Bee 2x" 6} | 20\88 |14°627°9) 52 52 9 , GE | 1°96 | 30°) 
ORD PT. cc ce) 06 00 08 - | 4h 2x 6 6y | —| 2034h—|—}] — _ 1\}—| — _ 
*11 Dome neck .. .. .. «6 sieoite| MX 6 55 | *546) | 13°9 27°38) 50 4 iji-j| — 
Buckling Tests with Nuts on Stays.—In order to ascertain exactly | *12 Centre furnace bottom .. .. .. | ys 2K “4 7 | *468 5)16 |29°1) 55 | 53 12 | 74/2 27° 
the value of these nuts in supporting the flat surfaces, two other | {13 Wing eC i co uw x" i$ | :408 3°180"s} 765 | 58 1s it 1:48 | 24°5 
boxes were made identical in every way with the former pair. ae p.. ae ae AS H 7} be LF aay iby) ART eae - witty .b ‘ 
The iron plates, as before, were in. thick, and the stays l#in.| #16 | Do... .. 2. 0 ok, |e) tax 5 93 | -439 i nee Barry kere vena Krai ER Rome fess 
diameter ; the steel plates were y;in. thick, and the stays 1gin. | #17 OS aa PEO ee | fe | 148 X 6 6k | *641 5 {9 54 | 58 | 51-4 | 1°87 | 17 | Gf | 1°87 | 28°7 
diameter ; the iron stays were fitted with nuts jin. thick, and| 18 | Pieceof specimen .. .. .. li le 3 6 1h | °3 —F | — | es f — [he See 
the steel stays with nuts lin. thick. These are shownon Diagram| 19 | Do. .. «, «ee . | th | Lee 15 j1°312) — [18°5) — —|- wp f—|—| St 
G, and the results of the experiment in Appendix, Table VI. If| 7? _ LAT RR et he! My |e = Dey Bo.) — 20} — pel pom br EAs, ‘om bara er eee 
the same points, A and B and 1 and 2, be again taken in these RETRGE SE 34 SPS TOROS « ald og P= or 128 a16°¢ oN eco Mra a Riera ewes Pocall eirig™ pe 
two boxes for the purpose of instituting a comparison between the | —————————-__— —— - eae oa —— —- -—-- - - - 
r two mates the ony extension of the steel plates, and their t Broke at section through rivet holes where punched. 
gener aviour relatively to the iron plates, is very clearly . , i : , d 
es shown on Diagram H', In the steel plates the buckling com- TABLE Il,—Punched and Drilled Holes, First Series. TaBLe VI.—Buckling Tests with Nuts. 
$ Sectional | ee Stress Iron box, buckling observed at specified points, in inches. 
rt TOMS. 65 J30 (95 @60 325 390 455 $20 Ses #0 US . , Siz area, | Diameter er Internal pressure, in Ibs., per square inch. 
S Description. | e. | of hole ‘> I Remarks. 
z scriy * Inches, Square | Q £3 -inch. = 4 s 
RS Ags inches. | Inches. Re Point. 
Le \ 3| tome No. | 65 | 180) 195, 260 390] 455 520] 585 650 | 715 | 780 
1 Steel shed | i=} ‘aes =.= PP), — | — _(°031)°031) 062)°062 *062 |-18T | 575 
Lr | ‘holes (8A xX 4b | 3°08 1, | 75) 19°8 I MD Ged lawed Be teey Dery frery eves pee be) ge 
a a a i >s = } 3 =e be eS i eed ee Oe Os 015 015 | 015 
2\Do.do,.. ../8&XH| 3°98 | 1A 70 | 1704 ( mean 18°1 = Pe | =) —] — 018-015 -o1s}-015 -o15]-015 -021 |-o62 | -093 
% \Do, drilled do.| 83, X $4] 4°01 lf Mo} 274 hig mn OO Ry Bead Reet a Ba Ras assy ues > HEE 8 
—/|—|— | —/| — | — | — |-o1s}-015 062 )|-125 | -3 
i ° a 7 i 3 — | — | — | — *031 *031]°031 -046)°046 *093 |°150 | *375 
Taste III.—Punched and Drilled Holes. Second Series. is oe ee pete | te Cae ae 
: ; | 3 bi a | oe Ps ge | oe | Pea ae SEa dt ee oe 
| Sectional » @| Stress | Mean S| r ‘ 
. Z ESR PS) iS) | Mle a a ag eet ee eS 
: 3) thesevintt Size. area. |Diameter|~ 3] per stress per “ ee es -o1s'-osel-062 -orTl-094 °-19% (187 | °375 
Zz Description. | inches. Square | of holes. |= > aque square ‘ ae tae bate Pao - os ito mo —! Se 
‘ | inches. AS] inch. inch. i me ee Feb weg Ss gy Bs: pe Tat Po ia 
nr Ll Punched 8 xX} 4°72 103 | 21°8 2 5 4-1 Permanent set at 585 Ib. per square inch. Burst at 1000 lb, per square inch 
IRON 7 4 \ aomneaieu wae | {: ae - 20°6 =f Steel box, buckling observed at specified pojnts, in inches. 
1e2 r - m9 i 3° x } 4°52 | 136 “814 Internal pressure, in lbs,, per square inch. 
le le ee 1 4 25'S a a Be Ri PE tt RS hak «RE. EE Ge Sa 
5 Drilled 8 xX 4°72 | [146 | 30°9 30°9 point, | | | 
ey Seg bgt ete died oa ea 
Ll os L ° ~< — | — 1'015 1°03 “062 |°062 |°187 (°25 “375 |'468 | °5 
h earns eT RE BEES ea ip UN 9 — | — |015 |°0831 1°062 |*062 |*187 |°25 \-406 (+40 +569 
k Iron rivets jin. diam., 2}in. pitch. | Steel rivets fin, diam. | ss Oe ae ee a 1 i — {062 | 187 25 | 406 409 | +503 
I 222| 8 me | 
i ' ——__F oo a Clee 4 —'!—]— |— | — {015 {016 |-015-|-031 |:062 j 
BIACRAM H ', Rivet No. | No. of blowe, | Rivet No. No, of blows. Q 5 _~ i —|— — |— -03] 1°062 |*093 
, i : } - | a1 lenad 2 +40" 
mences at 2601b,, and in the iron plates at 390}b. Permanen+ : ; A < ot ie ae "062 j-344 1437 
f set took place in the steel plates at 390]b., and in the iron a+ ° | 4 ra h ;a. - 2S Ged 130 pis | nnd ie fine boas |-nag 
585 1b, At 585 1b. the buckling of the steel plates was, at the 5 | 4 3 6 1i8 4 ay Se! ig Rg tc aes 1031 “093 
points 1 and Q, six times greater than in the iron plates, and at 4 | 4 4 FA =7 ye py ES I a UR ee, a 
the same pow was five times greater at the points A and 5 % a 5 |= A | — | — |'031 |°031 |-031 |-093 |*218 407 °531 
B, Finally, the ultimate bursting occurred, in the case of the 6 . 6 5 | B —|-— — |°094 [156 |'276 "B75 p437 402 
| iron box, at @ pressure of 1000 lb. on the square inch, the fracture } | 4 ss 8 b . : 
| taking place in the angle iron and the framework of the box gene- 9 4 9 : | Permanent sot at 930 1b. per square inch, Burst at 960 Jb. per square inch, 
| rally, Some of the nuts on the stays were split, but none of the 10 3 10 8 
i screwed atays broke; nor, contrary to expectation, did the flat | cone ——: 

Say aw > De P , , | 35 P P —s 
plates give way af any part. In the case of the steel box, the | 10)85 pope | THE Elberfelder Zeitung reports the ironworks of Dortmiind ta 
bursting occurred at 9001b. per square inch, and, as in the iron a . | be in a state of unusual activity. The union has three furnaces 
one, it was the general framework that gave way. None of the rdiudiaracssises : sls santos 1 Oe : ah a . 





at Dortmiind, which have not for a long time been all at work at 
| the same time. They are all at work now, and yield 120,000 kilos, 
| of iron apiece per day. A fourth furnace, at Hattergen, is like- 





stays broke, nor did the flat steel plates crack at any point. This |S oa M6 RISE ES ERS 
experiment demonstrates very clearly the enormous additional Iron rivets lin. diam., 3in. pitch. Steel rivets lin. diam., Sin. pitch, 

















a swerve aed = a et we apeys pine Rivet No. No. of blows. Rivet No. No. of blows. | wise at work, and yields 40,000 kilos. aday. In addition, the 
. I and stay ps strong . union has rented the ironworks belonging to another establish. 
—_— Se = the iron at ing the 1 10 1 16 | ment for atime. At the Bessemer works belonging to the same 
ret Keren |. : |B eetabshment the men begin te works work on Sanday night 
biabrenel ‘bethein teste enown ani" tempering ” op “t bending 4 8 4 7 to economise time, which has not been done for many years, The 
tests, in which strips, cut from each plate in the boiler, after 5 8 5 7 Union Works turn out 1200 rails per diem. 
being heated to a dull red and cooled out in water of 82 deg. . ® 6 16 THE Mereoro.ocicaL Socrety.—The usual monthly meeting 
Fah., should stand bending over to a radius of 14 times the 8 4 3 | i. of this society was held on Wednesday, the 17th inst., at the 
thickness of the plate. Some of these specimens are exhibited, 9 rT 9 17 Institution of Civil Engineers, 25, Great_George-street, Mr. C. 
and show exceedingly good results; which were fully borne out 10 19 10 \ 26 Greaves, president, in the chair. Mons. Marié Davy, Capt. N. 
in the actual manufacture of the boiler, not a single fracture, or a | a Hoffmeyer, Prof. D. Ragona, and Dr. A. Wojeikoff were elected 
crack, or defect of any kind having been discovered in the material 10)100 | 10)160 honorary members. The discussion ‘On Waterspouts and Globular 
from first to last. . Lightning,” which was adjourned from the last meeting, was 
Annealing.—One special test made by the writer, independently oe 16 mean.‘ resumed and concluded. The following papers were then read:— 





‘*On the Application of Harmonic Analysis to the Reduction of 

Meteorological Observations, and on the General Methods of 
7? 7 > 2 " 7 . ny 2 

Iron box, buckling observed at specified points, in inches. Meteorology,” by the Hon, R. Abercromby, F.M.S. The mean- 

Internal pressure, in Ibs., per square inch, ing of harmonic analysis is first shown, in reference to average 

= , ; ——_—_—_— - barometric pressure, by tracing the geometrical and physical 


~ Weight of hammer, 111b.; all machine rivetted. ~ 


of the authorities at Lloyd's, went more porters than any other 
TaBLe V.—Buckling Tests without Nuts. 


to satisfy him that this material might be used with safety for 
the inside work of a marine boiler, and that there was no fear 
lest the constant heating and cooling which is repeated to a great 
degree every time the boiler is blown off, and to a less degree | ——— 


| 















every time the fire door is opened to put coal inthe furnace, Point.) : a a ; =, , Significance of every step from the barogram till the tabulated 
should soon tell its tale in the Reteriaamiis and su t crack- | — “a r ry | B. = ain = R5 475 results are combined in a harmonic series. It is then shown that, 
ing of these inside plates. The experiment was A piece of | 3. 9 0 o | soem (cae (fkees | oe wn —__| whether we regard this series simply as an algebraic embodiment 
steel plate about 18in. square was obtained from the makers in ag 3 0 0 0 0 0 0 Bare | — | Of a fact, or as a series of harmonic compounds, as suggested by 
the ordinary way of business. This plate was cut into two por- | $% 4 0 0 0 0 0 0 0 — | Sir W. Thomson, it is simply a method of averages, and our 
tions. One portion, marked A, was heated in the plate-bending 4 5 0 0 0 0 0 Oo 0 — | estimate of its value must depend upon an estimate of the use of 
furnace to a dyll red heat, and then cooled out > water, | < I 0 0 0 0 ‘Bare = *015 046 «25 | averages at all in meteorology. It ‘is then pointed out where 
"This was repeated fifty times. The two Were then | 2. : 7 : r : “ 7 om “ averages are useful, and their failure to make meteorology an 
punched, bent cold, and experimented on in va ways, as | =o 4 0 0 : 0 ; 0 0 | ong | exact science is traced to three causes:—({1) That the process of 
shown in the samples, with the result that the piece which had | =% 5 0 0 0 0 0 oy, a 9 | averaging eliminates the variable effects of cyclones and anti- 
been subjected to this fifty-fold annealing process had lost none 2 A 0  *015 | *031 031 +046 003 093 25 ~+| eyclones, on which all weather from day to day depends; and on 
of its nature, but was as ductile and malleable as the piece of B 0 0 | °015 *015 045 1093 124 406 this — based — —_—— — on the _ me pe charts, 
»late (marked B) which was just as received from the manufac- | > : - or > not only in explaining and forecasting weather, but in attacking & 
pte A very io words will summarise the conelusions which | Pe*™2ncnt set at 390 Ib. per equare inch. Burst at 550 Ib. per square inch. | gych Sesbdenhs as the influence of changes of the distribution _ 
these tests and experiments seem to point out. These are as Steel box, buckling observed at specified points, in inches. | land and water on climate, and the cyclic recurrence of rain or 
follows :—(1) Steel plates can now be obtained in which abso- | — : Internal pressure, in Tbs., persquareinch, = old. (2) That deductions from averages only give the facts, and 
lute practical uniformity can be relied on, extending over a large Point. | not the causes, of any periodic phenomena. The position of 
quantity of material. (2) The material is penn = injured, or No. 65 130 | 195} 260| 323 390 475 | diurnal and other periodic variations in the general scheme of cre 
crippled, to the extent of someting like 33 per cent by punching| 3 ( } O | °015 | O15 | -046 | *062 “407 | ‘750 meteorology is then pointed out, and it is shown that their causes 
—if the clearance given between the punch and the debe about | 23 \ : . af | po Recouial ‘718 can only be discovered by careful study of meteorograms from 
ysin., which is usual in good boiler-making work. (8) The injury 33 4 Ae pik 8.8 aed Se £9 im mS — day to day. (3) That, in taking averages, phenomena are often 
or crippling of the material does not amount to any appreciable | 8 5 ws a x ae a oy id BD classed as identical which have really only one common property. 
quantity if the holes are drilled. (4) The “nature” or quality | ~ 1 0 | 015 | 031 | -o46 | -078 | +296 | +390 | -421 . For instance, rain in this country is associated with at least three 
of the material is practically restored entirely if the plates are 3 2 O | °O1S | °031 | °O31 | O77 | “312 | 437 454 different conditions of atmospheric disturbance, and it is 
annealed in the manner described. (5) It is therefore desirable, | = 5 . O | ORS | “Orb } “AIS | “081 “OTT ‘Ov | “O77 necessary to discriminate between these kinds before meteorology 
though not essential, that all holes in the con n of the | $3 4 o ° 0 4 015 046 | 048 | -031” can be an exact science. ‘Om Some Peculiarities in the Migra- 
boiler should be drilled rather than punched. (6 to the | 2” A ; nd ‘ne saat =H | — Pe | pas tion of Birds in the Autumm and Winter of 1877-78,” by J. 
early tendency to buckle in steel plates special c necessary | ™ B 0 | -osn | -oon | 04s “00% | -281 | 408 | -g33 Cordeaux. Mr. Symons gave a verbal description of the recent 
in staying flat surfaces, especially where the plates are thin. The |“ | heavy fall of rain, on April 10th and 11th, the greatest amount 














author desires in conclusion to express his thanks to Mr. Manuel, Permanent set at 325.1. pax sanare meh. Burst at 550 lb. per square inch | known to have been registered being 4°6in. at. Haverstock-hill. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. TwietmEver, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


—————— nnn eee 
TO OORRESPONDENTS. 


*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. P a 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefure request correspondents to keep copies. — i 

Letters ave lying in our publishing department for “ G. C.,” Northwich, and 
“ D. H.,” Confectionery Machinery. 

C. E. 8.—Address, the Secretary, Railway Department, Board of Trade. 

Surveyors. —Write to the Secretary, and you will obtain full particulars. 

R. E.—Your design is not new, and a patent taken out for it would be worth- 
a8, 

J. Wed junior surveyorship in the Board of Trade appears to us to be the 
better opening of the two, ; 3 re 5D 
S. K. (Burnley).—You will be able to obtain the “ Guide d UExposition 

Universelle et dela Ville de Paris” from the Bureau dela Publicité, Paris. 

MecHanic.—Such an engine can get round a curve with a radius of about 

30/t., provided the wheels ave made wide enough and the gauge is slack, 

W. M. P.—The offer of « bonus for a situation is in no way to be commended, 
The honesty of pecuniary transactions about which “the strictest secrecy 
may be relied on,” is, to say the least, doubtful. “ 

Constant READER.—Four miles per hour is the maximum speed at which 
youd locomotives are at present allowed by law to travel. There isa bill in 
Parliament which proposes, among other things, to extend this limit. 

Boorn.— The floating power of « body is precisely equal to the weight of the 
water displaced, calculated at 62°5 lb. per cubic foot, If your cylinder dis- 
places 10 ewbic feet, then it will support 6251b., less the weight of the 
cylinder itself. . : 

W. C. T.--You can have a patent for a combination of materials each of 
which may be old, provided the combination be in itself new and useful. If 
part of your invention be the subject of an existing patent you cannot use it 
during the continuance of the patent in derogation of the rights of its 
patentee. oF 

L. P.—A little more gas will escape, according to some opinions, from the 
burner when it is lighted, because the heat causes expansion and enlarges 
the holes; according to others, the holes become smaller, and less gas is 
consumed. For all practical purposes the discharge of gas through the 
Surner will be the same in quantity, whether the gas is burned or not. 

J. W.—{1) A governor must receive motion from the engine, or from some shaft 
driven more or leas directly by the engine. That uw to say, there can be no 
such thing as an independent governor, unless you choose to call a man 
operating « throttle valve by hand a governor. (2) You cannot manu- 

Sacture a patented article aioad and introduce it into the country where it 
is patented. ape é 

R. G.—{1) No one can obtain a valid patent for a principle, and any number of 
cylinders may be used by any one, The essential points of difference between 
the three-cylinder engines towhich you refer and others consist in matters 
of detail, For example, the valve gear in no two of them is the same, and a 
valid patent can be obtained for the combination of a well-known type of 
valve gear with a three-cylinder engine, although neither the engine nor the 
valve gear is novel, provuled no one has combined the valce year with the 
three cylinders before the date of the patent. In this case the combination is 
patented, not the valve gear, nov the three cylinders. (2) We have seen 
engines of the kind running almost without noise at over 600 revolutions per 
minute, 





ANGLE IRON RINGS, 
(To the Editor of The Bngineer.) 

S1r,—Will any correspondent kindly give me the names of two or three 
houses from whom strong angle iron —not T-iron—bent into rings for 
traction engine wheels can be obtained? Cc. J. 8. 

Basingstoke, April 25th. 

RHUBARB CLEANING MACHINES. 
(To the Bditor of The Bagineer.) 

Srr,—Can any reader tell me where to obtain a machine which will 
clean the roots of Turkey rhubarb? C. 

London, April 25th. 

MACHINE FOR TREATING ALOE LEAVES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your subscribers inform me where 4 machine can be 
obtained for treating aloe leaves, in order to extract the fibre? I believe 
such machines are in use in Mexico. D.H 

London, April 25th. 








SUBSCRIPTIONS. 

Tue EnGIneer can be had, by order, from any in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is regi L for tv ission abroad, 

Cloth Cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each :-— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at Sollowing rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
—_ sent by Post-office order must be accompanied by letter of advice 
to Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British G Canada, Cape of Good —G~ Denmark, Feypt, 
France (Paris only), Germany, Gibraltar, In taly, Japan, al 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Poi , Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 

reece, Ionian Islands, Norway, , a 
pore, Spain, es £1 16s. Chili, Borneo, and Java, £2 5s. India, 


vid Brindisi, £2 0s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings 
for every two lines afterwards one shilling oe odd lines are 
charged one shilling. The line averages eight . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock oN THURSDAY EVENING IN EACH WEEK. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George ad Riche; all 

other letters to be addressed to the Editor of Tur ENGINEER, 163. Strand. 











MEETINGS NEXT WEEK. 

Tue InstiTUTION OF Crvi1. EncIngeRs.—Tuesday, April 30th, at 8 p.m.: 
“The Ravi, the Alexandra, and the Jhelum Bridges, P. N. 8. Railway,” 
by Messrs. Mallet, Lambert, and Avern. 

CHEMICAL mcorape Ee arreg O May 2nd, at 8 p.m.: Lecture on ‘‘ The 
Chemical Aspect of Vegetable Physiology,” by Mr. Sidney H. Vines. 
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THE THAMES AND METROPOLITAN SEWAGE. 

THE Thames Conservators and the Metropolitan Board 
of Works have conflicting interests. The former desire, 
above all things, to keep the river clean and deep, at the 
smallest possible cost ; the latter care little or nothi 
for the depth or purity of the stream, in comparison wi 
the facilities which it affords for getting rid of sewage. 
To the Board, indeed, the river is a constant source of 
trouble, It has to be embanked, and bridges have to be 





built across it and kept in repair, and the only return 
which it can possibly make is to carry the sewage of the 
metropolis to the sea; the Conservators, on the other 
hand, are bound to keep the river pure and of sufficient 
depth for navigable purposes; and it certainly appears at 
first sight that the more freely the Metropolitan Board 
use the river for scavenging, the less likely is it that it 
can be maintained in that condition of purity and depth 
which is desirable. Now, it so happens that the mem- 
bers of the Thames Conservancy cannot live officially for 
ever; and it follows that from time to time past 
experiences are forgotten, and thus conditions of 
cleanliness and depth which appeared admirable to 
one set of Conservators, present an aspect which 
is ry a detestable to another set. For some time 
past the present Thames Conservators have held the 
opinion that their river was not quite what it should be 
as to condition, especially in the sea reaches, and they 
believed that the fault lay with the Metropolitan Board 


of Works. Accordingly, the Conservancy appointed 
Captain Calver to report on the effects produced by the 
discharge of London sewage into the Thames, and he 


sent in his report on the 15th of October, 1877. We have 
already commented on this report, which was extremely 
damaging to the Metropolitan Board. One or two 
extracts from it will suffice to recall its drift to the 
minds of our readers. Captain Calver stated “that the 
wresent channel in mid , eet is through banks of 
wetid matter; that the water in the channel is loaded 
with material in a state of putrescence, and that it daily 
oscillates within the metropolitan area, with its teeming 
pulation, and contaminates the atmosphere.” This is 
Bad enough, but not so bad as the following specific 
accusation :—“ A vast mass of polluted water, eight miles 
long, 750 yards wide, and 43ft. deep, charged with 
offensive matter, both fluid and solid, moves up and 
down the channel four times daily between Gravesend 
and near to Blackwall, dropping its solid burden when- 
ever a reduction in the rate of the current or still water 
may favour deposit.” Those who, like ourselves, have 
read Captain Calver’s report will remember that, although 
it contains plenty of figures, it leaves on the mind an 
impression that it is vague in certain respects; but 
vague or not, it is at all events, as we have said, 
damaging in the extreme to the Metropolitan Board. 

Sir Joseph Bazalgette was by no means satisfied to 
suffer Capt. Calver to go without an answer. Immediately 
after the issue of the report, a lively correspondence 
anent it took place in the columns of the daily press. 
But light skirmishing of this kind served no good pur- 
pose ; so Sir Joseph has brought heavier metal to bear, 
and calling in the assistance of Mr. H. Lawand Mr. George 
Chatterton, he with their aid has conducted an investiga- 
tion of Capt. Calver’s charges, and produced a reply, which 
lies before us. To this reply is added an appendix by Mr. 
T. W. Keates and Dr. Dupré, both eminent chemists, 
which deals with the chemical issues involved. We have 
said that Capt. Calver’s report is vague ; the same may 
be said of the reply to it, and it is impossible to rise from 
a perusal of both documents without a feeling of some 
surprise that so much difference of opinion may exist 
about what must be a matter of fact. Sir Joseph Bazal- 
gette and his co-investigators point out reasonably enough 
that they have had great difficulty in dealing with Capt. 
Calver’s report, because of “ the vagueness and generality 
of his statements ;” but we confess that we are in pre- 
cisely the same predicament as regards Sir Joseph’s pam- 
phlet. We really hardly know wees to begin or how to 
explain what it does and does not contain. The reply 
deals with four separate charges deduced from Capt. 
Calver’s statements, and contains what is intended to 
an answer to each. The first point considered is, “whether 
there is any evidence that foul and offensive accre- 
tions have formed within the channel of the Thames 
since the metropolitan sewage outfalls came into 


operation.” Now it would appear that to such a 
question as this it cought to be possible to give a definite 
answer, and that the Metropolitan Board could say at 


once that no such deposition took place. But nothing of 
the kind is attemp The reply does not assert that 
deposits do not take place, but, virtually, only that 
Captain Calver does not know whether they have or 
have not ; because it would appear that the river bed 
continually changes its condition, and that consequently 
all that oe Calver’s figures prove is, a) That the 

rtion of the river between West Point and Jenningtree 

‘oint is subject to frequent changes in the form of its 
bed; and (2) That since the year 1861 the capacity of the 
channel, so far from having been diminished, has been 
increased by 1,208,368 cubic yards. This is no doubt 
a very pretty reply to Captain Calver, but is it 
conclusive? We think not. Sir Joseph Bazalgette 
goes on to point out that previous to 1869, “That 

art of the river was dredged very extensively by 

rinity dredgers.” Of course, so long as the dredgers 
were at work no accumulations from sewage deposit 
could take place, and between 1861 and 1869 it is quite 
possible that the capacity of the river bed was increased 
to the extent stated. But granting this, because we see 
no reason to doubt it, we fail to perceive how it affects 
Captain Calver’s statement. Since 1869 deposits might 
have accumulated, although the dredgers prevented 
accumulation for eight years previously. e do not 
say that this is the fact. But we do say that the line 
of reasoning adopted by the engineers to the Metro- 
politan Board in this instance affords an excellent 
example of the vagueness which disfigures their reply. 
However, we must admit that the Board of Works have 
in certain respects the best of the argument, for some 
of Captain Calver’s charges are loose to absurdity, as, 
for example, the assertion that a great bank of mud, 
formed in a few months between Waterloo Bridge 
and the upper end of the southern embankment, resulted 
from sewage discharged into the river fourteen and a-half 
miles lower down stream; and Sir Joseph tte is 
a in pointing out that what Captain Calver has 
mistaken in this and other instances for the deposit of 





sewage mud is really a manifestation of one of those 
changes which are continually going on in the beds of all 
tidal rivers, and that similar changes have taken place, 
and have been recorded years before the outfall works 
were constructed. 

The next section of the reply refers to the identity of 
Thames mud and sewage mud, as said by Captain Calver 
to exist. Captain Calver’s statement on this subject, 
according to Sir Joseph Bazalgette is hardly deserving 
of serious consideration. It appears that the mud analysed 
by the captain was taken fromagully holein Queen Victoria- 
street, that is to say, from the receptacle specially pro- 
vided to prevent such mud frem getting into the Thames, 
and in a certain sense Sir Joseph is right in saying that, 
“seriously speaking, Capt. Calver might just as well have 
taken a sample of mud from a street 100 miles from 
London.” But on going a little further into the matter, 
we find that the road detritus, which Captain Calver is 
said to have mistaken for sewage mud, is much 
purer than the genuine article. Captain Calver’s mud 
contained only 13°36 per cent. of organic matter, whereas 
the mean of two samples of mud taken from the outfall, 
is not less than 51°89 per cent. So far as the argument 
is used to show that Captain Calver makes careless state- 
ments, the reasoning is good enough. But the true point 
at issue is not Capt. Calver’s accuracy, but the condition of 
the river; and the proper and dignified course for the engi- 
neers of the Metropolitan Board to adopt would have con- 
sisted not in attempting to show that Capt. Calver had pre- 

ared an erroneous report, but that the condition of the 

hames was quite satisfactory. They have preferred to 
deal with the man instead of with the river, and have 
weakened their cause accordingly. A glaring instance of 
this is afforded by the manner in which the reply deals 
with Capt. Calver’s idea concerning the sewage working 
upwards. The principal answer given to this statement 
is that Capt. Calver published a book—when is not 
stated—“ On the Conservation of Tidal Rivers,” in which 
he maintains that the ebb tide in streams has a decided 

reponderance of carrying power over that of the flood. 

e have always felt that the weakest point out of many 
weak points in Capt. Calver’s report was his argument 
that sewage was carried up stream more readily than 
down. But the best answer that the engineers of the 
Metropolitan Board can bring to Captain Calver’s 
statement is, that he is inconsistent and that they decline 
to believe him. They give analyses of Thames water 
taken at various places between Kew and Gravesend, in 
1857-8 and 1878, all which go to show that the water is 
now much purer than it was twenty years ago. But 
they admit that by handling figures in a “peculiar way,” 
the tabular statement given by Captain Calver, to the 
effect that the quantity of organic matter in Thames - 
water has progressively increased from 1°043 grains per 
gallon in 1858 to 4°590 grains in 1877, and from 9°56 per 
cent. to 15 per cent. in the same time as regards mud, 
may be prepared. No intelligible explanation is given, 
however, of the nature of the “peculiar” method uf handling 
figures which Captain Calver is said to have adopted. 

It is evident that if the filling up of the Thames is due 
to the deposit of mud from the sewage thrown into the 
river, that the maximum amount of deposit for any given 
period can be ascertained by multiplying the weight of 
solid matter in each gallon of sewage by the number of 
gallons. Captain Calver assumed that the experience, of 
Sir John Hawkshaw at Glasgow would apply to the 
Thames ; and he quotes Sir Joseph Bazalgette, who, in the 
course of a report on the A BC process, roughly estimated 
the solid contents of a gallon of London sewage at 100 

ins. He ae the analyses of two samples of sewage 
taken from the northern outfall in September, tested by 
Professor Williamson, and found to contain, the one 
specimen 108°01 grains, and the other 151°45 grains, per 
gallon ; and using these data, he estimates the quantity 
of solid matter deposited annually from the sewage 
at no less than 465,000 tons. This result would 
be obtained, be it understood, only if London 
sewage contained 150 grains of solid matter per 
gallon. But Mr. Keates asserts that the mean of 
twenty different samples taken at various times during 
a fortnight was but 23°06 grains per gallon, and 
the actual quantity of solid matter thrown into the 
Thames by sew is thus 64,250 tons per annum. 
The quantity of solid matter discharged into the river at 
the outfalls at each tide is 58 tons; but the volume of 
water passing the outfalls on a spring ebb, as stated by 
Captain Calver, is 18,248,311,125 gallons ; consequently, 
the amount of solid matter represents but ;; of a grain 
per gallon. If Mr. Keates’ observations give a true 
average, then it appears to us to be certain that the 
sewage of London cannot cause the deposits to which 
Captain Calver refers. We have here the conflicting 
evidence of two experts, Professor Williamson and Mr. 
Keates ; and the way in which this evidence is put before 
the public supplies another example of the loose, unscien- 
tific way in which both Captain Calver and Sir Joseph 
Bazalgette have dealt with the important questions at 
issue. Weare told that Professor Williameon’e specimens 
were taken, one from a stream of sewage continually 
running over the outfall, the other from within the limit 
of the apron when the sewage was being let out. But no 
evidence whatever is adduced to prove that these were 
really average specimens. The same defect is manifest 
in Mr. Keates’ report. He tested twenty specimens, it is 
true, and so far is more likely to have arrived at a fair 
average than Professor Williamson. But he does not say 
where the sewage was collected, and the results he has 
obtained are altogether opposed to Sir Joseph Bazalgette’s 
own surmises. Everything turned on the chemical 
evidence, and we find that it is really worthless ; for it is 
impossible, with the meagre data before us, to make any- 
thing of such conflicting testimony. Sir Joseph 
tte, going in the strength of Mr. Keates, 

denies the sewage deposits, and asserts that such 
deposits as do take place are caused by the 


washings, as we may term them, of the low lands, or 
“saltings” as they are called, at each side of the river, 
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and he tells us that careful surveys which he has had made 
show that not less than 1,000,000 tons of solid matter 
are thus sent into the river every year below the out- 
falls. “The saltings below London, therefore, supply 
at least 15} times as much solid matter as that dis- 
charged by the sewage outfalls, and if the Conserva- 
tors are of opinion that the latter is prejudicial to the 
river, it is certainly incumbent upon them to take 
immediate steps to stop such a much more serious evil 
by protecting the banks. This is, in fact, the real source 
of the mud deposit on the banks of the river, which, as 
we have shown, Captain Calver has erroneously attributed 
to the metropolitan sewage.” The foregoing passage is so 
definite and to the purpose that Captain Calver cannot 
pass it over in silence. It may be regarded as a turning 
point in the whole controversy. We may neglect all 
other considerations as to the quantity of solid matter in 
suspense in the sewage, the carrying power of the tide, 
and so on. Captain Calver says that there are deposits 
of sewage mud on the banks of the river. Sir Joseph 
Bazalgette admits the presence of the mud, but he asserts 
that it is not sewage mud. Captain Calver must prove 
that it is, or Sir Joseph Bazalgette must prove that 
it is not, before the controversy can be finished. 
Some one will have to decide what is sewage mud. 
If we assume that a very large proportion of solid matter 
comes from the saltings, and that the Metropolitan Board 
of Works add 60,000 tons of sewage matter each year, it 
is quite possible that the sewage may sufficiently con- 
taminate the mud to justify Captain Calver’s strictures. 
It must not be forgotten that clay acts as a powerful 
precipitant, and it is by no means improbable that, the 
sewage mud having a specific gravity of 1°55, while that 
of true Thames mud is 2’37, the latter will during each 
tide be thrown down first, the sewage following it and 
lying on the top. If when the tide falls a coating of 
sewage mud but a mere fraction of an inch thick is found 
spread over the true Thames mud, the effect on the nose 
and the eyes will be just the same as though the whole 
river shore were made up of sewage deposit. As the 
question now stands, it appears to be undisputed that 
the Metropolitan Board of Works and the Conservators 
are between them either causing or suffering the river to 
get into bad condition. It matters very little indeed to 
the general public which is in fault, nor are we greatly 
concerned to determine what is and what is not sewage 
mud. So far as can be seen at present, the Metropolitan 
Board of Works are practically unable to help themselves, 
whether they send in 60,000 tons or half a million tons 
of solid matter per annum. But this is not the case as 
regards the Thames Conservators. When these gentle- 
men have put the river banks in order the nuisance will 
perhaps be abated. Until they have done this it is vain 
to hope that the Metropolitan Board can or will do any- 
thing in the matter. In conclusion, we can only repeat 
what we have said in our impression for January 18th, that 
mud which is a nuisance is deposited in the river. It is 
possible that the bulk of the mud comes from the saltings, 
but it is certain that this mud would not be the nuisance 
which it is if it were not contaminated with sewage. 


THE STRENGTH OF BOILER FLUES. 

THE letters we have received on the experimental col- 
lapse of corrugated and plain fines as described in 
our impression of the 29th ult., sufficiently show the 
interest which belongs to any experiments which 
maythrow light upon the yet insufficiently ascer- 
tainted value which may be assigned as the col- 
lapsing pressure of a boiler tube of any given set of 
dimensions, but only approximately cylindrical. Col- 
lapse of such a tube under external fluid pressure can 
only take place by reason of conditions which of them- 
selves make it impossible ever to arrive at any scientifi- 
cally satisfactory determination of the pressure at which 
collapse may be expected to take place. That istosay, col- 
lapse within theusnal meaning and application of the word 
—namely, local distortion by inward bulging or buckling 
chiefly at one place, results from defects, either of the 
form of the tube or in its material. Defects of the latter 
kind cannot be ascertained except by the roughest 
approximations, if at all, while those of form, though 
measurable within certain limits as to lineal extent, can- 
not be measured in their effects with accuracy, even if 
the defects of material did not exist. The thickness of a 
tube of the kind we are considering is generally so small 
a fraction of its diameter that very minute departures 
from a truly circular form are sufficient to bring the 
curve of equilibrium of the tube, considered as an arch, 
sufficiently within or without its proper position to upset 
any exact caleulations. With tubes called upon to resist 
internal pressure these remarks do not, of course, apply 
at all as respects small departures from truth of form, nor 
to so great an extent as respects perfection of material, 
for internal fiuid pressure tends to secure and maintain 
that accuracy of form which places the material of the 
tube in the position essential to its most advantageous 
resistance to rupture by a strain—namely, a tensile strain 
—most simple in character and effect. The resistance of 
a given quality of material to rupture by tension may 
be caleulated with a close approximation to correctness, 
but the conditions wvatved in rupture by compression, 
except in very short bars or columns, are comparatively 
complicated, as a certain degree of heterogeneity which 
may not materially affect resistance to the former strain, 
may be sufficient to initiate bending of the piece by 
reason of different resistance of different parts. Other 
conditions also tend to make the resistance to deforma- 
tion of any piece of iron less certain and less in amount 
by compression than by tension. It is therefore impos- 
sible to arrive at any theoretical value of the resistance of 
a tube to collapse, not only for these reasons, but because 
a theoretically perfect tube would not collapse at all. It 
would, if perfect in form and if of perfectly homogeneous 
and isotropic material, and if free to change its form 
during the maintenance of a continually augmenting 
pressure, crush or compress in upon itself, continually 
imcreasing in thickness, until it became a solid bar of 
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small diameter and comp:ratively great length. This 
would be true whatever the length of the tube, as this 
element would under the above-assumed conditions be 
without modifying effect, though in practice, and as 
shown by the experiments of Fairbairn, the length of a 


flue must be taken into consideration. Fairbairn arrived 
at the conclusion that the strength of a tube subjected 
to exterior fluid pressure was inversely as the length, 
There does not, however, seem to be sufficient evidence 
that this is correct. The element of length only comes 
inte play when the tube in any part is deflected in the 
direction of its axis from its right line form. In order 
that there may be a continuance of the deflection, the tube 
must at the part deflected shorten in length, unless the 
material of the tube elongates ; and if the length were 
the only or the principal element in the calculation, it 
might be eed that the resistance to collapse varied 
inversely as the length, because the shortening of the 
tube or the elongation of the material would do so for a 
given deflection. Thus the shortening of a tube or the 
elongation of the material of a tube 8ft. in length, which 
would be necessary to a given amount of deflection, would 
be double that of a tube 16ft. in length. In the 
experiments by which Fairbairn arrived at this con- 
clusion the tube ends were firmly fixed, and it is 


easy to see that under these conditions the effect of | 


increase of length would be roughly proportionate to 
that increase, though the actual resistance to total 
collapse need not vary in the same ratio. With any two 
tubes of different length, but otherwise similar in every 
respect, and tested under the same conditions as to rigi- 
dity or fixity of ends, the assistance given to a flue as 
against continued collapse will vary as the distance 
between the fixed ends. Not only does it happen that 
the greater the length of tube the less is the necessary 
approach of its ends or elongation of its material to 
permit the same deflection, but a given amount of total 
elongation of the material, necessary for deflection if the 
ends be absolutely rigid, is effected with a smaller strain 
on the long than on the short tube. From these considera- 
tions it will be seen that though the resistance to collapse 
of a tube need not necessarily decrease proportionately 
with length on account of imperfections of form and 
material, it may decrease in a more rapid ratio in virtue 
of the conditions above referred to. The conditions which 
come into play to modify and change the nature of the 
forces involved when a fiue is under pressure of steam 
and at a corresponding temperature are of another 
character, and will be referred to hereafter. 

By assuming a tube to be circular in form and of 
material of a certain known capability of resistance to 
compression, we may arrive at a maximum pressure at 
which the tube would begin to crush in upon itself, and 
this might be employed as a check upon values arrived 
at by any formu!, for it may be assumed that immedi- 
ately that maximum pressure is reached the practical tube 
would begin to deform by reason of the imperfections 
referred to, and therefore to collapse. The experiments 
of Fairbairn and the experience of many years have, 
however, shown that deformation commences at from 
one-half to two-thirds of that maximum. Thus in the 
case of the plain flue referred to in the account of the 
experiments described at page 213, the maximum pres- 
sure necessary to cause deformation would have been 
600 lb. per square inch, assuming the flue to be circular, 
and the material of which it was composed—a soft ductile 
iron—to be capable of resisting a compressiv e strain of 


30,000 1b. per square inch of section. In the experiments, | 


however, the one at Leeds and the other at Greenock in 
December last, the plain flues collapsed respectively at 
200 lb. and 2201b, Thus in the two experiments by which 
these values were obtained, it was shown that the resist- 
ance to partial collapse of tubes, certainly as true in form 
and good in quality as tubes are ever made in practice, 
was but about one-third the resistance to destructive 
compression of their material. These results were, in 
the previous article referred to, compared with the total 
collapsing pressures » which would be obtained by the 
use of Fairbairn’s formula, in the form given by Rankine, 


in which p = 9,672,000 i= 412°9 lb. in the case of the 


€ 
flue tested at Leeds, the diameter ‘of the flue externally 
being 37’6in., the length 7ft., and the thickness 0°375, 
The pressure thus’ found is greater than that found by 


ce ae a : 5 e219 { 
Fairbairn’s expression p = 806,000 La’ the length being 
4 


given in feet in place of inches, which gives a pressure of 
357 lb. The difference between these quantities results 
from the use of the 219th power of the thickness instead 
of the square of the thickness, which is most often used 
in practice. The actual strength of the flue, however, 
under the conditions of trial was by the former expression 
52 per cent., and by the latter 44 per cent., below what it 
should be, according to Fairbairn’sexperiments. It hasbeen 
urged that the mode of testing the flues was unfavourable 
to the plain one, and that collapse took place at a pres- 
sure less than would have been necessary had the ends 
been fixed, as in a boiler, and as in Fairbairn’s experi- 
ments. The former objection cannot be maintained ; the 
conditions of trial were the same for both flues, and once 
it is admitted that to enable the plain flue to compete 
with that corrugated it should have been supported by a 
strengthening ring, the superiority of the latter is also 
admitted, for, of course, rings of this kind may be used 
in sufficient number to make the plain flue appear the 
stronger. The latter part of the argument wuld possess 


some weight if the ends of the flue had been wholly | 
unsupported, and the collapse sufficiently general to have | 


thrown any noticeable strain upon the material in the 
direction of the axis of the tube. But, as stated at page 
213, the ends of the tube were thickened for a length of 
about 7in. to nearly double thickness. This was the 
same in both flues, and undoubtedly afforded consider- 
able support as against pressure normal to the tube’s axis. 
As against tension parallel with the axis, this thickening 
possibly gave a little assistance, as the collapse was local, 
so that any pull upon the ring near the bulge would be 


partially distributed to other parts of the tube. Had the 
collapse been more general, so that the tube was sufti- 
deal crippled to remove all power of resistance to the 
yall of the Pulged part, the rings would have afforded no 
Kelp whatever. Even had the ends of the flue been 
firmly fixed, it is questionable whether the resistance to 
the partial collapse would have been materially increased, 
The influence of the end-fastening can only be effective 
in preventing collapse when those parts to which the ends 
are fixed are perfectly immovable as regards mutual 
approach, the tendency to prevent collapse being then of 
the nature of the resistance to deflection of a chain or bar 
fixed at the two ends upon immovable supports. If, 
then, the flue experimented upon had been fixed in this 
manner, the pressure necessary to produce general collapse 
would have been larger, and how much larger would 
depend upon the tensile strength of the plate, the firmness 
of their support, or their power of resistance to approach, 
and the strength of the connections between the tube 
ends and these supports. It must be remembered, how- 
ever, that the support given by fixing in this manner is 
not called upon until collapse has really commenced, so 
that the very partial collapse which in the experiments 
was looked upon as determining the strength of the flues 
would not have been delayed. <A tensile strain would 
have been visited upon the tube by the pressure on the 
annular face of the end supports, but this would have 
been so small as to have had no appreciable effect. 

The results obtained with the two plain flues experi- 
mented upon are of course insufficient to form of them- 
selves the basis for any argument. This may be said, 
however—the tubes were much larger than any tried by 
Fairbairn, their collapse commenced at pressures within 
10 per cent. of equality, and their form and quality were 
both as good as will usually be obtained in practice. It 
is not known at what pressure collapse commenced in Fair- 
bairn’sexperiments, but it is patent from what precedesthat 
the pressure necessary to effect complete collapse was in 
creased by the support of the ends,and that the figures ob- 
tained by Fairbairn’s formule must be modified according 
to the possible flexure of the boiler ends to which the tube 
is fixed. Fox’s plain flues were not completely collapsed, 
because with the apparatus employed the tube had 
practically no assistance after collapse commenced, and 
as long as the water-joints held good, collapse might have 
been continued, but a less pressure than that required to 
initiate collapse would have been sufficient to continue it 
to completion. The results obtained are, moreover, more 
in accordance with those of actual experience. 

Referring to the Board of Trade rule, as given on 
page 213, and quoted by our correspondent “ T. M.,” it 
should have been stated that this referred to tubes 
strengthened by the ordinary methods, or only of small 
lengths, but that the corrugated tube of the length of 
that tried—7ft.—would be allowed to carry 75 lb. without 
the intermediate supports which would be required of the 
plain flue to carry the pressure of 80]b. given by the 
formula. Both the correspondents whose letters we have 
published refer to the value of the corrugated flues as 
stays for the boiler ends. With ordinary flues, the boiler 
ends are probably assisted to some extent, for though the 
excess of expansion of the flue over that of the shell is the 
cause of end-on compression in the former by the resist 
ance of the end plates to outward flexure, it may be 
assumed, though it is not always so, that this is less than 
the pull by the pressure of steam on the end plates. 
This of course depends on the steam pressure, and when 
this is low it is not at all improbable that most of the 
| compressive strain on the flue remains and the stays take 
the steam pressure. In any case the support of the end 
plates by the flue when the plates are, as is usual, 
otherwise sufficiently stayed, is not of so much import- 
ance as is usually supposed; and conversely, therefore 
the support of the flue as against collapse is not materially 
affected by the end-on pull. It has, moreover, become so 
commonly the practice of the best makers to stay the 
| ends by stay be ts and gussets so efficiently, that support 
from the flue is not regarded as of any importance, The 
| relief of the boiler from the strains due to a common flue 
is an important point in favour of the corrugated flue. 

As stated in the article previously quoted, with the corru- 
gated flue tested at Leeds it was uncertain what general 
lineal alteration took place when bulging occurred, though 
it wasascertained that an increase of fin, inlength occurred 
at one part. It was certain, however, that no increase in 
length took place until the bulging pressure was 
approached, though the flue was perfectly free to move 
either to allow of contraction or extension in length. 
But it is very noteworthy that in the case of the flue 
tested at Greenock shortening took place, as fairly proved 
by the behaviour of the flue under a pressure less than 
4001b, When it was first attempted to test the flues, 
the ends, instead of being free as in the apparatus illus- 
trated, were housed in grooves in the same manner as 
that adopted for the exterior shell, care being taken that 
all end-on strain was taken by the shell. The flue was 
thus free to shorten, but not to lengthen, and it was found 
that when a pressure of 320]b. was reached the corru- 
gated flue shortened sufiiciently to allow sufficient 
water to pass out to prevent the accumulation of pres- 
sure. It closed up and acted as a maximum pressure 
valve. This took place every time it was attempted 
to inereage the pressure, and hence the’ farm of 
the testing apparatus illustrated on page 213. There is 
thus evidence that the corrugated flue tends to shorten 
under pressure, though it is not clear, taking all 
points into condition, that it should either shorten 
or lengthen, and it must be admitted that further 
| evidence on this point is required. Our correspondent, 








whose letter was published last week, was under the 
}impression that the corrugated flue tested was thicker 
| than the plain one ; his remarks, however, on this point 
|are without force, as the two flues were of the same 
| weight, the corrugated flue being somewhat thinned in the 
processof corrugation. The samemay be saidof his remarks 
with reference to the difficulty of fixing Galloway or other 
cross tubes, inasmuch as where the principal reason for 
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their use is to inerease the strength of the flue, their 
application is unnecessary, because the strength is other- 
wise obtained. Where they are employed as a means of 
securing increased evaporation, the corrugated flue would 
be used only at the furnace end, or cross tubes could be 
fixed by the interposition of distance — corrugated 
on one and flat on the other side. But for marine boilers 
his remarks do not apply, as the Galloway tubes are not 
used and the flues are =f Ped short. With reference to 
the increase in total extent of heating surface, and of 
the heating efficiency of the corrugated form of that sur- 
face, there is nu further eyidence than that already 
published ; but it is probable that the alleged formation 
of a thick coating of incrustation would be prevented 
or it would be cracked off by the slight opening and 
closing of the corrugations between the temperatures 
which obtain when working and when cold. The most 
advantageous application of the corrugated flues will be 
to marine boilers, ou account of the great strength secured 
with lightness, As large numbers are now being fitted 
to marine boilers in constant service, there will be ample 
opportunity for gaining the necessary information on 
these various points 
RSet SE ee ere ne 
THE PIG IRON PRODUCTION OF THE UNITED STATES. 
Sratistics have just been published by the American Iron 
and Steel Association, from which it appears that the grand 
total for 1877 was 2,314,585 tons of two thousand pounds, 
against 2,093,236 tons in 1876, a gain of 221,349 tons. 
Twenty-two States made pig iron in 1877. As compared 
with other years immediately before and since the panic, 
the production of 1877 shows a decided reaction from 
extreme depression, but still falls far short of the country’s 
best achievements. The figures are as follows :—-1872, 
2,854,558 net tons; 1873, 2,868,278 tons; 1874, 2,689,413 
tons; 1875, 2,266,581 tons; 1876, 2,093,236 tons; 1877, 
2,314,585 tons. The production in 1877 was about 50,000 
tons greater than in 1875. The year 1876, the Centennial 
year, was the year of greatest depression, and 1873 was the 
year of greatest production. Of the total production of pig 
iron in 1877, 1,061,945 net tons were bituminous coal and 
coke, 934,797 tons were anthracite, and 317,843 tons were 
charcoal. In 1873, the year of greatest production, the pro- 
yortions were as follows: Anthracite, 1,312,754 net tons; 
Cecemibetie coal and coke, 977,904 tons; charcoal, 577,620 
tons. It will be seen that, while the production of anthracite 
and charcoal pig iron has largely fallen off, that of bituminous 
coal and coke pig iron has very materially increased. The 
whole number of furnaces in the United States which were 
completed and either in blast or ready to be put in blast 
at the close of 1877 was 716, against 712 at the close of 1876. 
Of the furnaces completed at the close of 1876, 236, or less 
than one-third, were then in blast, and 476 were out of blast. 
At the close of 1877 there were 270 in blast and 446 out of 
blast, showing an increase in that year as compared with 1876 
of thirty-four active furnaces. Some of the revelations made 
concerning furnaces in and out of blast are exceedingly dis- 
couraging to Americans. Notwithstanding the aggregate in- 
crease of active furnaces at the close of 1877, of twenty-four 
furnaces in Maryland, only six were then in blast; of thirty- 
three in Virginia, only five were in blast; of seven in North 
Carolina, every one was silent; of eleven in Georgia, only 
two were running; of thirteen in Alabama, seven were in 
blast ; of twelve in West Virginia, only two were in blast ; 
of twenty-two in Kentucky, seven were in blast; of twenty- 
two in Tennessee, six were in blast ; of eight in Indiana, only 
one was in blast; of twelve in Illinois, only two were in 
blast; of thirty-two in Michigan, only nine were in blast ; 
of fifteen in Wisconsin, only four were in blast; of 
eighteen in Missouri, only two were in blast; of 278 
furnaces in Pennsylvania, 147 were out of blast. The 
consumption of pig iron in 1877 was apparently greatly 
in excess of the consumption in 1876. The production was 
greater and stocks in the hands of makers were reduced. At 
the close of 1876 makers’ stocks amounted to 686,798 net 
tons, and at the close of 1877 this quantity had been reduced 
to 642,351 tons, a difference of 44,447 tons. The imports of 
pig iron in 1877 amounted to 66,871 net tons, and our ex- 
ports to 7687 tons, showing a difference in favour of impor- 
tations of 59,184 tons. we add the production of 
2,314,585 net tons in 1877 to the reduction of 44,447 tons 
in stocks and the net importation of 59,184 tons, we have an 
approximate consumption last year of 2,418,216 tons, against 
2,172,503 tons in 1876. This increased consumption, which was 
due to the increasing demand for iron and to the ruinously low 
prices which prevailed throughout the year, must have been 
mainly confined to the car-wheel works, machine shops, pi 
works, and other foundries, as we made fewer rails in 1877 
than in 1876, and but little more rolled iron in other forms. 
The concluding sentences of the report from which we have 
taken the preceding figures are eminently suggestive. ‘‘The 
fact remains, notwithstanding the increased consumption of 
1877, that prices of pig iron were alike ruinous to the capital 
invested in its manufacture and to the labour which produced 
it. Neither was adequately rewarded, and in many instances 
the sheriff’s writ attested that capital was not rewarded at 
all. Prices of pig iron in 1877 were lower than ever before 
known. And the situation for the pig iron makers and their 
workmen is no better on this first day of April, 1878, than it 
was on the last day of December, 1877.” Why Brother 
Jonathan should be so enamoured of a trade which is neither 
necessary to his existence, nor able to add to his comforts, is 
a problem which we confess we are unable to solve. 


THE BLOCK SYSTEM AND CONTINUOUS BRAKES, 

We have repeatedly pointed out that the block system is 
by itself unable to provide for the safety of railway travellers. 
The argument needs no proof other than that afforded by a 
long list of disastrous collisions which have occurred on lines 
worked with every refinement of signalling. We also stated 
that when the block system is supplemented by good con- 
tinuous brakes the maximum amount of safety is secured. 
An admirable illustration of this truth is afforded by a case 
which recently occurred on the Metropolitan District Rail- 
way, a line on which the block system has been carried as 
near perfection as may be. The facts are as follows :—On 
the 15th of March, as the 6.4 p.m. up Metropolitan District 
Railway Company’s train from the Mansion ads for Rich- 
mond, consisting of a tank engine and eight coaches, was 
approaching the west end of the tunnel between the Man- 
sion House and the Blackfriars Station, the engine driver and 
the under guard of the train, riding in the front brake car- 
riage, respectively observed a train, and the tail light of a 
jrain, standing at the up platform at the Blackfriars 





Station, and the engine driver at once applied the West- 
inghouse air-pressure continuous brake, which was fitted 
to the engine and the whole of the vehicles in the train, 
while the guard, without waiting for any signal from the 
engine driver, had applied the hand-brake, when the train 
was about forty yards from the west end of the tunnel, and 
the train was brought to a standstill, a few yards from the 
rear end of the train in front, which was standing alongside 
of the Blackfriars up platform, The train at the ‘Blac <friars 
up platform was the 6.0 p.m, up Metropolitan District train 
for Aldgate, which had reached Blackfriars Station at 6.2 
p-m., and had been detained there in consequence of ‘‘line 
clear” not having been received from the Temple Station for 
the previous up train. ‘There seems to be no doubt whatever 
that in this case the signalling arrangements broke down, 
and that an accident would certainly have happened, but for 
the efficient operation of the Westinghouse brake. Colonel 
Yolland from whose report to the Board of Trade we have 
extracted the preceding account of the circumstances, adds : 
‘The circumstances detailed in this report afford conclusive 
proof as to the necessity for having all trains fitted with 
efficient continuous brakes under the control of the engine 
driver—as failures in the proper working of the absolute 
block system frequently occur—and in no lines is it so essen- 
tial that all available precautions should be taken to insure 
safe working, as on lines which are to a great extent con- 
structed in tunnels, where, when the trains are very numerous 
and follow each other at small intervals of time as on these 
metropolitan railways, the steam and the smoke are together 
suflicient at times to limit the view of the signals and distant 
signals to a very short distance.” It is a rer cireum- 
stance that the following train in this case was not the pro- 
perty of the London and North-Western Company, or another 
collision might have been added to the long list of those which 
have attended the use of the Clark and Webb chain brake. 
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Essai @une Théorie des Voites en Berceau, en Are de Cirele et 

en Plein Centre. Par THropore BELPAIRE. 1878. 

Tables permettant @ Effectuer rapidement les Calculs relatifs a 
la Stabilité des Voites, Par THEopoRE BELPAIRE, 1878, 
THE object of the author of these two brochures is to 
demonstrate in the first the theory of the stability of 
cradle, segmental, and semicircular arches; and in the 
second, to afford facilities for reducing the theory to 
practice. The alterations which take place in the shape 
of an arch are due to one of two causes, or both. These 
M. Belpaire classes under the heads of settlement and 
elastic deformation. He dismisses the former as not 
being amenable to any known laws’ of calculation, and 
regards the use of cement instead of mortar as a practi- 
cal remedy for any contingency that might arise from it. 
It is, however, not by any means necessary to turn arches 
in cement under ordinary circumstances, nor is there any 
fear of settlement occurring in not doing so, unless, indeed, 
the centres are struck when the mortar is “excore frais,” 
or “green,” as we term it. Neglecting the settlement, 
the only deformation which can arise is due to the 

elasticity of the materials. 

The direct solution of the problem of the stability of 
an arch by means of equations derived from its alteration 
of shape, or supposed distortion, is a very complicated 
and tedious process. Our author in preference adopts 
what is known as the tentative process, analogous to 
that employed for the solution of equations of the higher 
degrees His method of proceeding consists in assuming 
the position of the points where the line of pressure 
intersects the springing joints of the arch, and then find- 
ing that in which it intersects the joint at the crown by 
successive trials, until a given equation is satisfied. The 
data required are the span, rise, depth of ring or voussoir, 
and the total load carried by the arch. When the depth 
of the arch increases, as frequently occurs, towards the 
springing, the same method may be employed by making 
all the calculations for an imaginary extradosed arch, 
differing from that in question by having a constant 
depth, which is made equal to the depth at the crown of 
the real arch. The maximum pressures may in this case 
be somewhat increased, as the increase of the depth at 
the springings diminishes them per unit of area. 

In the second little work of M . Belpaire are given four 
tables, calculated from his formule, and intended to 
abridge the labour of those engaged in the design and 
construction of arches or vaults of masonry or brickwork. 
The first of these serves to determine the position of the 
centre of pressure in the springing joints, when certain 
values are assumed for the ratio of the span and rise, and 
for the rise and depth of voussoir. Whenever these ratios 
are not to be found in the table, recourse must be had to 
the formule constituting the basis of its calculation. The 
use of Table 2 is to determine the position of the centre 
of the horizontal thrust at the crown of an arch. Table 3 
serves to calculate the maximum pressure exerted upon 
the unit of area at the springing of an arch or vault. 
Put P for this pressure. Let W represent the total load 
upon the half arch, including its own weight, for a length 
of the arch equal to unity, and ¢ equal the depth of 


the arch, then P = C ¥ . The different values for C are 


given in Table 3, when the ratios of the SO and 
rise and rise and depth of the arch are known. The value 
of C is independent of the particular unit of measure 
chosen, and the application of the equation is thus 
universal. The quantities in Table 4 are for the purpose 
of calculating the thrust acting at the crown of the arch. 
Let T represent this thrust, W equal the load as before, 
and the equation is, T=S x W. = the table are recorded 
the different values of 8, which, similarly to C in Table 3, 
is independent of the unit of measure selected. It is 
scarcely necessary to remark that the tables contain all 
the ratios between the ordinary eriporeans of an arch, 
and therefore it is only in exceptional cases that recourse 
must be had to the equations and formule of the author, 
except as a matter of demonstration. Both these little 
works are admirable examples of the neatness, if we may 
use the word, with which French engineers handle certain 
mathematical problems. They will be found worth a place 
in the library of every one who has to do with arches. 





THE PARIS EXHIBITION. 
No, XVI, 

Italy, Switzerland, Sweden and Norway, and other 
foreign commissions have a large amount of work done, 
and much more in hand ; but, for the moment at least, 
the Chinese show cases form the greatest attraction ; they 
are large and amount to more than a dozen in number, 
and the space which they occupy is approached by a 
handsome portal, to correspond with the cases. The 
whole are designed with much taste and variety, each 
being different from the rest, and they are all profusely 
decorated with carving, inlaid and pierced work of dif- 
ferent kinds, and surmounted with most effective roofs, 
with the usual upward curves and brilliant with colour 
and varnish. Most of the cases have a pair of small 
comic figures at each end of the roof, which have a 
curious effect. These are all finished except the insertion of 
the glass in the cases. Next door is the Japanese section, 
which is of considerable extent, and includes one very 
large decorative case, or rather compartment, of a quad- 
rangular form, on which the native decorators are now 
at work, and the ornamentation of which is very effective. 

The grand vestibule, which was to have been a splendid 
promenade, decked and embellished on the walls, 
and showing here and there rare specimens of the 
choicest productions of the whole world, is at present a 
gigantic carpenters’ shop. The Indian, or Prince of 
Wales’ pavilion, is the object of greatest attraction, and 
deservedly so, for it is extremely elegant and of large 
extent. The two pavilions and the connecting arcade, 
of which it is composed, are formed of delicate, slender 
“ colonettes,’ with capitals formed of three brackets, the 
spaces between which are to be filled in with plate 
glass. The upper floors of the pavilions are devoted to the 
Prince’s own collection, and the lower to choice Indian 
products contributed by a number of English and a few 
French firms. We mentioned the other day some 
experiments on the mode of decoration of this pretty 
building, in imitation of silvermg and in colour; 
but a bright chocolate tint has been adopted. The 
success of this structure, which was designed and executed 
by Mr. Purdon Clarke, who has visited the East, and 
now acts as agent for India in the Royal Commission, 
induced the Colonial Commissions to combine in the erec- 
tion of a third pavilion to match the two in the Indian 
temple, which is now progressing. Beyond this again, 
under the dome where the ends of the vestibule and 
machinery court meet, Canada is erecting an immense 


trophy. 

We think it may save some of our readers trouble if 
we mention that the offices of the British machinery 
section, as well as those of India and the Colonies, 
Sweden and Norway, and the United States, will be 
found, not in the house of the Commission in the Avenue 
Suffren, but at No. 1, Rue Desaix, close at hand. 

The French half of the vestibule is being fitted up 
with various cases, including one in the form of a grand 
plinth, on which a fine equestrian group of Charlemagne 
and two warriors has just been placed; one for the 
State jewels, displaced to make room for the ‘pictures 
from Germany, and others of which the destination is 
not stated. 

The decoration of the interior. of the vestibule is 
variously criticised ; the principal compartments of the 
ceiling are filled in with castings effected by a new 
method—tow steeped in plaster—in wooden frames. On 
each side of these are rectangular compartments. The 
former are in dull-coloured gold, shaded with red and 
brown, the latter of gold with lighter colouring, 
while the covings are light in colour, finished below with 
a little vermillion. The clerestory windows on each 
side are partly of ground glass, and partly decorated with 
scroll work on a blue ground. The interstices of the 
great wrought-iron pillars are filled in with castings 
painted stone colour, with gold leaves by way of relief. 
Vithin these pillars are fixed ladders which give access 
to the roof in several places. 

The facade of the vestibule is being completed by the 
addition of colossal female figures against each pillar, 
with brilliantly-coloured facience panels above. These 
figures. struck us as highly effective, but we must 
refer to them when the series is complete, and when the 
ground is not quite the sea ot mud it is at present. 

The question of free Sunday admission to the Exhibi- 
tion has been tried in the Assembly. M. Camille 
Sée, a Deputy, and some of his colleagues, proposed 
a temporary Act for the purpose, and there was an 
idea afloat that such a _ liberal proposal would 
be agreed to. The pleasing of fifty thousand persons 
or so once a week, the great importance of art workmen 
and women studying the productions of other workpeople, 
French and foreign, were the principal arguments upon 
which the proposal was founded ; while, it was added, the 
cost would only bea million or two of franes, which would 
be fully covered by the increased receipts of the octroi, 
in consequence of the large influx of persons from the 
provinces. It was decided that the price of admission 
on Sundays should be—one franc during the first two 
months, half-a-franc for the third and fourth months, 
and four sous for the rest of the period. 

A new quay is being established along the bank of the 
Seine, between the Ponts de Jéna and d’Alma, for the 
little boats called mouwches which will aid in the transport 
between the city and the Exhibition ; three hundred piles 
have been driven to form this new landing-place. Near 
the above a new model sewer has just been commenced. 
The platform of the Pont de Jéna is nearly finished, and 
the railings in os on both sides; the weight of this 
structure is said to be 400 tons. Most of the colossal 


statues in stone, thirty-six in number, have been placed on 
their pedestals on the facade of the Trocadéro building. 
One of the large decorative groups of animals, a bull of a 
very fierce aspect, the work of the famous sculptor Caén, 
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is also ready to be placed on its base, by the grand basin 
of the cascade. 

Every available bit of ground, every entering angle of 
a building—the fine art buildings offering an immense 
number—and all round the Paris municipal building in 
the central garden, the most famous French horticul- 
turists are in possession, and it is curious to see plots of 
ground set with the choicest roses and other plants totally 
unprotected by any kind of border, and having trucks 
— trains passing along the temporary rails, and almost 
touching the dry ticketed sticks, which soon will 
be masses of beauty and fragrance. In one instance, 
a space of garden ground skirts the building of a large 
ironworks, and the proprietors have made a curious link 
of union between the two by decorating their wall with 
admirably-executed imitations in hammered iron of 
fruit trees, trained in the rigid quaintness at present in 
fashion, with budding leaves and fruit. We should have 
thought that the horticulturist would have seized upon 
the wall eagerly for his purposes, but the originality of 
the idea of iron fruit trees is amusing. 

In the grounds the cascade is completely finished, 
and a fine piece of work it is, executed in beautiful 
Vosges stone. Below the floor of the salle des fétes 
is an arched opening, from which the water will 
fiow into a pond of large dimensions, and, over- 
fiowing, will pass over the seven or eight gradients 
of the structure, each many feet across, into a fine 
trefoil-shaped basin below, in the sides of which will be 
two grand and probably several smaller jets of water. 
On each side of the cascade and along its whole course 


are rectangular basins with rounded ends, enclosed | 
within a fine bold parapet wall ; each of these basins will | 


have its fountains. On the wall are being placed short 
pedestals to receive statues, and above and below are 
two large plinths for groups of animals, which are all in 
the hands of the founder, except two or three, which 
have arrived on the ground, but are yet in their swaddling 
clothes. 

The aquarium is perhaps the most remarkable object of 
all; as we have already stated, it is situated half way 
down the hill, on the left in descending, and nearly 
abreast of the terminal pavilion of the gallery. Not 
having visited it for some time, we were most agreeably 
surprised at the condition in which we found it; not 
only are the tanks completed, but many of them are full 
of water, and numbers of glaziers are fitting the glass 
in the frames of others. The descent is by easy steps, 
and you find yourself in a grand subterranean chamber, 
with tanks on all hands, and decorated with artificial 
stalactites and stalagmites. The most remarkable feature 
is the central tank, which has a very large area open to 
the sky, and is surrounded above with rockwork and 
ferns and other plants. This grand tank is very intricate 
within, so that shy fish will have good opportunity of 
escape from the public gaze, which, while it may some- 
times cause disappointment, may tend much to their 
well being. 

The / series of buildings is developing rapidly, 
the roofs being all on, and a number of active Orientals 
finishinig the boarding rapidly. Most of the other build- 
ings are finished as regards the main work, and the great 
Algerian house, which has a large enclosed court with an 
arcade around it, supported on columns, and having 
horseshoe arches, of which those in the middle of the 
sides and ends have scolloped outlines, are being deco- 
rated ; but we must defer further notice of these, as well 
as of the mass of annexes on both banks of the river. 

The platform on the Pont de Jena is nearly finished, 
and proves, as we anticipated, the ugliest feature in the 
whole plan of the exhibition works. The foot-bridge 
beyond, for the general public, is also now completed. 
But one of the remarkable features on the Trocadéro side 
is the sunken road for general traffic, of which we re- 
ported when under construction. It is so wide, and the 
curves and gradients so well drawn, that a stranger would 
not for a moment suppose he had left the line of the 
quay. 

Certainly no public undertaking of the kind was ever 
worse treated by the political opponentsof its projectorsand 
directors than this Exhibition, and we believe that at one 
moment it was in great jeopardy. No sooner was one 

allacy concerning it destroyed than another was started. 

To-day a new growl is set up which we feel bound to 
notice ; it is complained that nothing is done to shield 
visitors from sun and rain. From an intimate knowled 
of every nook and corner of the building and grounds, 
and judging from what is already done, and of what more 
will be done, we do not hesitate to declare that the com- 
plaint is utterly unfounded. In the first place the facades 
and portions of the sides of the building on the Cham 
de Mars are furnished with wide protecting roofs 
on cantilevers, and the main entrance is protected by 
the largest marquise we have ever seen, with a broad 
roof and sides on cantilevers extending from the entrance 
gate to the Exhibition building, wide enough certainly 
for forty people to walk abreast. Secondly, the entire 
face of the great building on the Trocadéro is arcaded 
throughout its entire length. Roofs are now just 
finished connecting the sections of the two tran- 
septs which are divided by the enclosed gardens; 
and we have full confidence in the thoughtfulness of the 
Commission for carrying such arrangements throughout 
as far as possible. The Exhibition will be certainly 
opened next Wednesday. It is equally certain that 
everything is behindhand, and that the arrangements will 
be quite incomplete. It is stated that, during the last 
few weeks, the workmen have done their best to curtail 
gman: in order to obtain employment overtime. 

Jast quantities of goods are still being forwarded from 
this country. 








SaLe oF THE Erte Rartway.—The Erie Railway Foreclosure 
Sale was concluded shortly before noon on Tuesday, at the Mer- 
chants’ Exchange, Philadelphia, the railway being sold to Messrs. 
Edwin D. Morgan, John L. Welsh, and David Wells, the Erie 
Reconstruction Trustees, for 6,000,000 dols, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE TOWER BRIDGE, 

Srr,—Will you kindly afford me space in your columns for a 
few words concerning the above scheme? It appears to me that 
the question of how most efficiently to economise and improve 
means of transport about the Thames, east of London Bridge, is 
considered on too narrow a basis. ‘There would be no necessity 
for South London merchandise to cross the river at all for 
export or import if South London had its own docks; and I 
submit that the way to relieve Middlesex streets of Surrey 
imports and exports is to be found in the construction of docks 
about, say, the Bermondsey district. A subway would provide 
for official communication. between the two systems. If, how- 
ever, this is not deemed an advisable scheme by the “ powers 
that be,” and that a Tower bridge be deaided upon, engineers 
ought to deal with the approaches difficulty in a bold and direct 
manner. Were I designing such a bridge I would make the 
approaches of as easy a gradient as I could for a high level, which 
is the only kind of bridge admissible ; but, recognising the fact 
that such could not be surmounted by loaded teams unaided, I 
would make the central water span of the bridge the full navig- 
able width of the river, and dead level, the respective approaches 
dipping thence either as curves or as straight lines. 

At the ends of the middle level I would place either steam or 
hydraulic capstans, and lay off ropes thence down the incline. 
When a driver reached the incline he would hook the rope to his 
wagon and be helped to the summit. A number of teams could 
tin nett at one operation. The rope then cast off would serve 
as a brake rope for descending loads. A little attention would 
enable the heavy traffic to be regularly and expeditiously worked 
in this way. It is but a modification of what is done daily in 
railway goods yards. But the docks would be better than a 
bridge. Hamitton W. PenpRep. 

Queen’s Park, Chester, April 20th. 


COAL AS A MUNITION OF WAR. 

Str,—On Thursday last—according to the Newcastle Chronicle 
of the 19th—an order was received in Sunderland for 100,000 tons 
of coal to be sent to the Baltic at once in fast steamers. What 
would become of the musquito fleet of torpedo boats if we did not 
supply them with the means of using them? Surely our coal- 
owners are sufficiently Englishmen to see that while they con- 
demn the export of machinery for propelling torpedoes, they are 
ready to supply the very means, without which the fish torpedoes 
are powerless, and swift steamers become powerless. A word 
in your pages may arouse attention to DANGER. 

April 20th. 

TORPEDO LAUNCHES. 

Srr,—So much has been said and written of late concerning 
the deadly action of the topedo, especially the Whitehead, that 
many are beginning to doubt whether in case of war our splendid 
fleet would be able to be of any use to us before being blown up 
through their agency. - It is, I helieve, a generally recognised fact 
that a Whitehead cannot be directed with any certainty, evenin fine 
weather, from a greater distance than 800 yards, and then only 
when there is sufficient daylight to enable those on board to see 
at least the hull of the vessel they purpose to destroy. I would 
suggest that our Admiralty should at once avail themselves of 
our acknowledged superiority in building very fast small steamers, 
and have constructed and attached to each line-of-battle-ship a 
steel built vessel capable of steaming at no Jess than twenty miles 
per hour, to be armed with a single bow chaser, and to have a 
stem ————— and made very strong for the purpose of ram- 
ming. This little vessel would really act the part of a guard or 
seatinel, and whilst the line-of-battle-ship lies at anchor in hostile 
waters or in danger of attack should steam constantly round her 
at a ius of, say, 500 yards. If a suspicious looking craft 
appeared within sight the superior speed of the sentinel would 
not only enable her to overhaul the enemy iu a few minutes, but 
would give her the power of destroying by ramming, even if the 
fire from the bow chaser should fail to do so, any torpedo boat at 
present in the possession of any foreign Power. This course 
would in time naturally lead to the armour plating of torpedo 
boats—a question which is fraught with very great difficulties. 
Should that be successfully accomplished, we would in turn have 
to devise other means for rendering them harmless. For the 
present time we have only to deal with the destructive powers 
of such instruments of warfare as are now in existence. 

Sunderland, April 3rd. ENGINEER. 


THE BECKER BRAKE, 

Srr,—I to tender you my best thanks for the excellent and 
exhaustive description of my brake in your widely-circulated 
paper of the Ist February, 1878, and ask your permission to add 
the remark that this construction of brake, as proved by repeated 
trials, of which I hope at no distant date to furnish you with an 
authenticated report, is age suited to passenger and not 
simply to goods trains. The brake is as powerful as it well can 
be, and there is no reason why it should not be so, as the pressure 
can be increased to any extent desired. In the two trials reported 
in your notice only 60 per cent. of the weight of the train was 
braked, and the fact that 30 seconds were required to bring the 
train to a standstill appears to have led you to opine that it is 
less powerful in its effect than the Westinghouse and other 
systems. If, however, I apply, as in the case of other systems, 
the brake to nearly 100 per cent. of the weight of the train, the 
stopping will be effected in from 10 to 15 seconds, and the wheels 
wal cealions to rotate until the train is brought to a standstill. 
I trust that you will see, therefore, that my system is particu- 
larly applicable to express as well as to goods trains, and for 
shunting. BEcKER. 

Vienna, April 1st. 

Srr,—Some doubts having been expressed as to the efficacy of 
the Becker brake as a “ train-stopper,” several trials were made 
on the 27th of March in the neighbourhood of the Florisdorf 
Works to ascertain the time required to bring a train to a “ full 
stop” with the same appliances as were used in the previous 


trips. 

The train consisted of a locomotive weighing 374 tons, and 
tender of 15 tons, and five trucks of an aggregate weight of 25 
tons, with brakes, so that only about 52 per cent. of the total 
weight was made use of, and that the least advantageous for the 


purpose. The trials took place on a decline of 1 in 75. The 
speed, owing to local difficulties interfering with the distance run, 
did not exceed twenty-one and three-quarter miles per hour. The 
average result of six stops was as follows :—Speed at moment of 
application of brake twenty-one and three-quarter miles ; fall, 1 in 
75; time required to bring the train toa standstill after application of 
brakes, eight and a-half seconds. Distance travelled after appli- 
cation of net ny fifty-six yards. 

Favourable as this result may be considered, a fair comparison 
with other systems can never made until the same conditions 
are fulfilled; it is, however, the intention of the Nordbahn to equip a 
train throughout with the Becker brake, including the locomo- 
tive, whereby advantage will be taken of the most influential dis 
tribution of weight—a factor which has hitherto been neglected 
—ani to make a series of trials under the supervision of the 
General Inspection of Railways, to test practically its efficacy in 
comparison with other systems. Until this has taken place, and 
the results officially attested and recorded, any opinion expressed 
is simply conjectural ; nevertheless, as far as the incomplete 

trials have shown, Mr. Becker seems to have theoretically good 
grounds for anticipating a favourable practical result, and a 
genera] application of his brake to every class of train on the 


| the word “ elasticity ” 





system of railways under the direction of his company. Special 
interests and technical opinions are far too widely at variance 
ever to expect an universal adoption of any one system of brake, 
however desirable such an adoption, especially on continental 
railways, where the interchange of through traffic forms so impor- 
tant an item, may be in facilitating the exchange of trucks; and 
so long as this lack of unanimity exists the public must be con- 
tent if those in whose hands the management lies endeavour to 
adopt the system which appears according to their lights 
most suitable to their onaoial requirements, and to combine the 
maximum of effect with the minimum of risk and expenditure. 
Vienna, April 6th. T. W. 


STEEL BOILER PLATES. 

Srr,—In your report of the discussion which followed the 
reading of my paper on ‘“ Experiments relative to Steel Boilers,” 
before the Institution of Mechanical Engineers, Mr. West is 
stated to have called attention to the “confusion of thought 
made evident” in the paper by the incorrect use in one place of 

instead of “elongation.” That the mis- 
take—if mistake there be—is not a ‘‘mental” one, may be seen 
from a careful perusal of other parts of my paper, and though the 
word “elongation” was suggested by the president as being the 
correct expression for the commencement of the stretch, it is not 
wholly satisfactory tomy mind. The word “elongation” carries 
with it a certain idea of permanency, and is used in other parts of 
the paper to denote the continuance of the stretch after elasticity 
is lost. 

I would suggest, therefore, that the sentence might read as 
follows :—“‘ Elasticity is lost at an early point. . . ‘Elastic 
stretch’ also commences early, for taking specimen No. 9, taken 
from the shell plates of the boiler, we tind ‘elastic stretch’ is 
perceptible at a strain of 15 tons = to 11 tons per square inch of 
section.” 

Though the accuracy of this point in the experiments—the loss 
of elasticity or permanent set—was Pa ne by some, I believe 
that my explanation of the way in which this was measured re- 
assured those who heard me of the practical reliability of the 
tests. Boyp. 

Wallsend-on-Tyne, 20th April. 


CORRUGATED BOILER FLUES, 

Srr,—Permit me to make a few remarks upon the objections 
raised in the letter of Mr. John J. Webster in your last number 
to the corrugated flues patented by Mr. Fox, of Leeds :— 

(1) The increased first cost over plain flues. This must be 
admitted, owing to the extra quantity of plate and the re-heating 
and rolling to get the corrugations; but probably this will not 
be much more than the cost of a plain tube with Galloway or 
other water stays necessary to render the tube of the same 
strength as that corrugated and of the same size. 

(2) A flue corrugated circumferentially cannot form a stay to 
the ends. Granted; but this opens a field for enquiry, as it 
partakes of the nature of the improved plain tube with flanged 
= of Mr. Adamson, and that of alternate diameters by 
Messrs. Hawksley, Wild, and Co., of Sheffield, both of which 
form a series of expansion joints. But we must join in the con- 
sideration of this objection that of 

(3) The increased expansion due to the greater length of plate 
subjected to heat. Fou the recent practice in best boiler 
work it has become the custom to stay the end plates to the shell 
and to one another, to make them nearly independent of the 
tubes, though Mr. Fletcher recommends a space of 6in. to be 
left between the bottom of the gussets and the angle iron or 
flange of the flue, to admit of the difference of the expansion of 
shell and flue being absorbed there. With a corrugated flue, as 
shown by Mr. Fox, this would be unnecessary, as the circular 
corrugations would take up any such expansion or yield to con- 
traction, so there is no reason why the ends should not be made 
rigid. In a double fiue or Lancashire boiler one side of each flue 
is secured close to the shell, so that in a plain flue the expansion 
acts on one side directly upon the angle irons or flanges, by 
which they are secured to the ends, while the inner sides of the 
flues are secured to the ends where made purposely yielding; 
and it must follow that the flues get partially rounded longitudi- 
nally, and therefore flattened on the sides, and of increased 
depth vertically. This is proved by an examination of the inside 
of the ends, when grooving will be found along the edges of the 
angle irons. The oy pene therefore raised as to the flue not 
forming a stay, may be considered by some to be a recommenda- 
tion; and I must confess that without further proofs to the con- 
trary I am disposed so to regard it, though perhaps my inability 
to see how a tube, whose objection is in its yielding to end pres- 
sure, can possibly use its own expansion as an end thrust, may 
render me disqualified to express such an opinion. 

(4) Galloway or other tubes would have to be seated on metal 
blocks fitted to the corrugations, but these stays would hardly be 
needed, and a better plan of utilising the heat in the combustion 
chamber might be found. Increase of resistance to external 
pressure would be useless, 

If the corrugations were laid longitudinally, the flue would be 
more rigid, a would form a stay to the ends, but it would not 

the penn as to independent expansion referred to 
above, and it would open to the fatal objection of providing 
iment chambers on the tube, which would hasten its destruc- 
tion. Your correspondent does not include among his objections 
the possible tendency to ‘‘sag” or droop in the middle, in the 
case of a long boiler with the f rnaces inside, but that is worth a 
passing thought. The next objection to be urged is not new by 
any means, and is discovered in the public test, the difficulty of 
securing a perfect weld in boiler plates. Iam aware that this 
will be met by the assertion as to hundreds of boilers made and 
working with welded tubes, but no doubt these are being used at 
@ pressure much under the factor of strength; and it must be 
borne in mind that a welded tube will not always bear flanging 
afterwards, without showing weakness in the weld, and that the 
process of rolling and corrugating must throw a severe strain 
upon the weld. sro overcome this perfectly, the same plan as 
adopted with the best tire seems alone feasible, rolling the hoop 
from the solid. 

I think I remember hearing of some locomotives, being made 
with corrugated fire-boxes at the Vulcan Foundry, Warrington, 
in about the years 1848 to 1850, and of a similar application 
intended with other boilers. I am not quite sure that I did not see 
one or more of these fire-boxes on the London and North-Western 
Railway. 

A good efficient boiler occupying moderate space, containing 
a large area of heating surface, and a good quantity of water, in 
which circulation is provided for, ond expansion unfettered, is 
one of the requirements of the present day, and the corrugated 
tube may lead to its attainment. Borner, 

April 22nd. 

Str,—In your impression of March 29th I read with muchinterest 
your account of the testing of the plain boiler flue versus one of the 
corrugated flues invented by Mr. Samson Fox, of Leeds. This 
experiment being on so large a scale is of much importance, even 
with regard to the strength of the plain flue only, and in readin 
your paper with this point in view, I failed to satisfy myself, anc 
no doubt many others of your readers would be glad to reap the 
benefits to be derived from this experiment as a proof of the 
accuracy or inaccuracy of existing rules. Therefore I hope you 
will pardon my asking for a little further information. 

The Board of Trade rule quoted in your paper I take as the 
most important one, those gentlemen having so much control 
over our marine boilers ; and yet I see no account is taken in this 
= length, and the working pressure allowed by it would be 


Mr. Fox’s corrugated flue, which itself forms a succession of 
stiffening rings, and therefore, I should think, really would have 
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would allow only 75 lb. working pressure for, being 5b. less than 
the plain flue. I think there must be some mistake here—I mean 
in the Board of Trade rule—which I should be glad if you would 
explain—the collapsing pressure of the corrugated flue, even 
although it is stated it was thin in the welded part, being more 
than double that of the plain flue. : 

It is stated that the plain flue was not a true circle, and 
collapsed at 200 1b. pressure. Supposing it had been a true circle 
it might possibly have withs a pressure of 250 lb.—say we 
give it this credit, And notwithstanding the thin weld in the 
corrugated flue, we take its collapsing pressure as stated, viz., 
450lb. Now I should imagine that in flues of this kind the 
factor of safety should be at least six. The safe working pressure 


then of each flue would be— 
Plain flue = = 41°66 safe working pressure. 
ditto. 


Corrugated flue 450 = 75 


‘i strength ieteeeeiens of its length, you say the Board of Trade 


Thus showing greatly in favour of strength for Mr. Fox’s flue. 
'The heating surface in this flue must also be of much more value. 
Charlton, Dover, April 8th. yD 





THE PAY AND POSITION OF DRAUGHTSMEN, 


Simr,—In the correspondence on the pay and position of 
draughtsmen, elicited by your article, it seems to me cause and 
effect have to a certain extent n_ confounded with each other. 
Small salaries doubtless constitute the yoke hardest to be borne, 
and accordingly they head the list of grievances, which, as any 
draughtsman will tell you, result mainly from an overstocked 
market and great German competition. But before I go further 
let me say that I am not one of those who lookon this second Saxon 
invasion—if I may so term it—in a narrow spirit of mere oncom 
but rather like “Fairplay,” acknowledge their competition to 
fair and honest. 

How then, I would ask, is this invasion—for it is on this point 
I wish now more particularly to speak—to be putastop to? Are 
we as @ nation iolow our German brethren in powers of mental 
—— I think not, since they themselves are the first toacknow- 
ledge an Englishman’s superiority in all practical matetrs relating 
to machinery, and are not above availing themselves of the infor- 
mation contained in the works of such men as Fairbairn, Rankine, 
and Youle. 

To what then are we to attribute the fact? To nothing more 
or less, I maintain, than the small opportunity afforded in this 
country for a young man to become acquainted with the theore- 
tical side of his business. And here allow me to say a few words 
on the English method of training for a draughtsman. In nine 
cases out of ten the training to all intents and purposes is identical 
with that of a skilled merhanic; not that I wish for a moment 
to underrate the value of proficiency in the use of tools, but what 
I argue is that a more general knowledge of how work ought to be 
done in the various shops combined with theory is more important 
than great proficiency in the use of tools combined with rule of 
thumb. For example, a man capable of designing the lantern 
for a dioptric light, with its complication of lenses and prisms, 
might be quite incapable to grind and polish these parts. 

Tn order the more clearly to contrast the methods of training 
pursued here and on the Continent, let me give a brief sketch of 
the latter. A young man on leaving ceed, where the instruc- 
tion is of a kind suited to the calling he has to follow, enters the 
shops for two or three years, then hove these to complete his 
education at one of the many Polytechnikum, or similar 
institutions, were courses of lectures, too numerous to name, 
relating directly and indirectly to the theory of machine con- 
struction, are given by professors whose life-long study has been 
to collect data from all parts of the world relating to the special 
subjects they discourse upon. 

I can almost fancy I hear some who read this exclaim, ‘‘ Ah ! 
but surely only a few can afford this luxury.” Yes, and they 
would be right were it not that these cstatiidnians all receive 
large grants from their respective Governments, and thereby come 
within reach of'almost everyone. For instance—and I speak from 
experience—the terms at one such establishment, and one at which 
the light of men like Zeuner Reullaux and Clausius first com- 
menced to dawn, are but 100 francs, or £4 for one whole year’s 
course of instruction, with a further 4s. for the use of a splendid 
library of reference. 

And now, in conclusion, when we think how year by year 
strong swarms are going forth into the world in search of employ- 
ment from each of these busy hives of learning, many to return 
home laden with foreign spoils, it is, I say, high time that 
something was being done in this land, which hitherto has always 
been in the front rank among its competitors in all matters 
respecting machinery and engineering. ‘To those who see in us 
little more than ornamental i. es to an establishment it is 
useless to appeal. But to you, Mr. Editor, and our masters, who 
know how from the design and completeness of a machine the 
credit and good name of a firm depends, we do appeal, askin; 
you to do all that lies in your power to alter the present state o' 
things, and in helping us, helping those above us the better to 
compete with the ever-increasing foreign competition. 

Lincoln, April 1st. T Square. 





Sir,—In the numerous letters and in your able article on this 
important subject, I do not think that sufficient stress has been 
laid on one important and real grievance—your correspondents 
devoting almost all their attention to the miserable pittance 
reseed. by engineers’ assistants, ap ntly, as you so justly 
pointed out, ignoring the fact that the pay is regulated by the 
supply and demand, and that the sole reason the pay is so low is 
that the profession is enormously overstocked. But what I con- 
ceive the real grievance is, that a large number of positions are 
not fairly brought within the range of competition ; in other 
words, the lucrative posts are reserved for the friends, relations, 
and pupils—who have paid large premiums—of those placed in 
authority, while the brunt of the work and the drudgery of the 
profession fall on those who are designated “ draughtsmen,” but 
who are in reality thoroughly competent engineers ; but because 
they have not paid their present employers a large premium, or 
have no influence, are left out in the cold. 

Another good ground of complaint is that there is no examina- 
tion for engineers, like other professions ; as under the present 
system a man with capital can obtain important posts in the pro- 
fession, and by commencing business and employing clever 
assistants, can obtain frequently a considerable reputation and 
practice with scarcely any qualitications whatever—he supplying 
the money, his assistants supplying the brains ; he going down to 
posterity as a great engineer, while those that actually did the 
work are forgotten, even if they were ever heard of ; whereas in 
other professions that is almost impossible, the examinations 
being so ‘‘stiff,” besides having to show their ability in other 
ways, such as giving lectures, writing books, &c. In fact, it is 
impossible to trade on the ability of others in the way it is done 
in engineering. THETA. 





STOP VALVES. 


Str,—I notice your illustration and description of ‘‘ Cormack’s 
Improved Steam Stop Valve ” in your issue of the 15th ult., and 
subsequent letters by Mr. C. L. Hett and Mr. Cormack, also 
Messrs. Death and Ellwood. I had a stop valve made in 1848, in 
Glasgow, for Messrs. Tod and Higginbotham, by Messrs. 
Malcolm and Turnbull, with a small easing valve in the centre of 
the main valve, which is still working. Also one for Messrs. J. 
and P. Coats, at Paisley, in 1856, as the following extract from 
the specification will show: ‘‘ Main stop valve box to be fitted 





with a brass valve and seat, 12in. diameter, worked by a lever 
with screw and handwheel, and to have a 4in. valve fitted in the 
large valve, to lift about 
fin. so as to equalise the 
pressure before the large 
valve opens.” 

A similar one was 
made by Messrs. Hick, 
of Bolton, in 1858, under 
my supervision, from my 
drawings and specifica- 
tion, as you may see 
by the enclosed tracing 
taken from the drawing. 
This valve also answered 
the purpose of a safety 
or knock-off valve, in 
case the engines ran a 
few revolutions above 
ordinary speed in con- 
sequence of a shaft or 
other part breaking, 
the rod from the gover- 
nor lifted the side 
lever, when the valve 
was closed immediately 
by the pressure of the 
steam above it. I have 
had a large number of 
these valves constructed, 
all of which work well. 
Ido not know if I can 
claim to be the inventor : 
of this mode of admitting the steam, but I write to show that 
the idea is not new. ; Wu. M‘Naveut. 

63, King-street, Manchester, April 9th. 
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S1r,—I noticed in a recent issue a sketch of a steam stop valve 
by Mr. Cormack, which, however new it may be in this country, 
has been in use for some years on the Continent, where it has 
been chiefly adopted on locomotives as an injector steam valve, in 
the manner shown in the accompanying sketch, one-fourth full 
size, and notably by Herr Borsig, Berlin. For this purpose it is 
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infinitely superior to the ordinary screw spindle valves commonly 
used in England, which give so much trouble, and are so expen- 


sive, in consequence of the frequent failure of the screw. 

I need hardly mention that valves of the latter type are easily 
converted to that of the type shown, and from its extreme sim- 
plicity and the ready manner in which the injector may be 
started or stopped, it would give here, as it has for so many years 
abroad, the greatest satisfaction. I might just add that a type 
of this equilibrium steam valve was illustrated in your contempo- 
rany, Organ fiir die Fortschritte des Eisenbahnwessens. 

incoln, March 29th. ForEIGN OBSERVER. 





Sir,—The stop valve illustrated and described in your issue of a 
fortnight ago, and claimed by Mr. D. A. Cormack as a new inven- 
tion of his for enabling | valves to be easily opened against 
pressure, cannot be held to so, as I have seen it adopted for 
the steam and exhaust valves of a large blowing-engine which 
was built as far back as the year 1854. ‘The ends of ‘the spindles 
have the valves formed on them, and fit corresponding seats on 
the top of the large valves. The spindles being lifted a short dis- 
tance before the large valves move, allow the steam to pass to 
the under side of them. The arrangement thus forms an equili- 
brium valve. They are worked by cams and levers in the same 
way as douhle-beat valves. D. T. A. 

Gateshead-on-Tyne. 


BOILER INSPECTION. 


S1r,— Your remarks under the above head in your impression 
of the 12th appear to be eee sre disproportioned to the occasion 
of them, and to reflect unjustly upon a class of men whose labours, 
it must be admitted, are of the greatest importance. Approxi- 
mately, there are from eighteen thousand to twenty thousand 
firms in the United Kingdom who take advantage of boiler 
insurance and inspection ; and because a few cases have recently 
come to your knowledge ‘‘in which the work of inspection has 
been very badly performed,” you adopt a tone which implies 
that the evil is wide-spread and of great magnitude. Doubtless 
there are instances of carelessnéss and negligence in connection 
with boiler inspection, as there are in all humane affairs ; but it 
does not therefore follow that the principle should be held up to 
general suspicion any more than ‘THE ENGINEER, as a vehicle of 
engineering information, should be pointed out as unworthy of 
support because an occasional contributor enunciated dubious 
principles. 

Permit me to say, and this I am in a position to do, that the 
majority of unsatisfactory inspections are attributable to the 
neglect of boiler-owners themselves in not affording an oppor- 
tunity for a thorough examination of their boiler, although 
repeatedly requested to do so; and not unfrequently when the 
examination is at last made, considerable surprise is expressed 
that defects, which are pointed out, have not been previously 
detected, notwithstanding the boilers have not before been 
examined, only when at work. Thousands of the most serious 
defects are laid bare by inspection, which would otherwise 
unquestionably have resulted in accidents of a more or less 
aggravated character. f these the general public hears but 
little or nothing, and it is therefore to be regretted that, although 
admitting the general excellence of boiler insurance, your 











remarks should tend to shake the confidence of the public in 
such an impectent matter, and at the same time, cast an asper- 
sion on a class of men to whose services the public is very largely 
indebted. 
The following passage in your article is so manifestly impro- 
bable, when the interests of the insurance companies are con- 
sidered, as to be unworthy of the notice it is said to deserve :— 
‘*When a boiler-owner makes a complaint of the way in which 
an inspector performs his duties, he is sure to be made to suffer 
subsequently heavy, and in many cases quite unnecessary repairs 
by way of revenge.” Such maliciousness would militate against 
the interests of the companies to so great an extent that it is 
difficult to understand why the charge has been made, unless 
under the influence of personal animus. I may remark, in con- 
clusion, that instead of requesting boiler-owners—the majority of 
whom are not qualified to express an a in the matter—to 
say whether an inspector efficiently discharges his duty, it is best 
to leave it in the hands of the principals of insurance companies, 
who are rarely ignorant of any carelessness which may be exhi- 
bited by their servants, and who are mena slow in dealing 
with it. ILER INSPECTOR. 


[Our correependent should have gone a little further, and main- 
tained that boiler inspectors never make mistakes, and that 
boiler insurance or assurance companies are better served than 
any other masters in the world. His reply to our remarks on 
facts which have come under our own observation would then 
have been more complete. We have no doubt that our corre- 
spondent’s practice is all that can be desired, but he has, we can 
assure him, something yet to learn concerning the practice of 
others. We have always advocated boiler inspection, and the 
various companies who undertake that work have had our warmest 
support and best wishes for their success, but we have yet to learn 
that they are above criticism. Possibly now that we have drawn 
his attention to the subject, our correspondent will find, on 
making proper inquiries, that he has jumped rather hastily to 
conclusions.—Ep. E.] 


Sir,—Your article respecting ‘Boiler Inspection” contains 
reflections on some office or offices which, for their own sakes, will, 
it is hoped, fully reply to them. Not only is it stated that there 
is occasional negligence, but if the matter of resetting is correctly 
stated, there must be gross ignorance, and you further say that 
owners are put to unjustifiable expense if they complain of the 
carelessness of inspectors. 

The only insurance companies 
are, I believe —(1) The Boiler 
Insurance and Steam Power 
Com: ye (2) The National. 
(3) The Midland. (4) The York- 
shire. (5) The Mutual. The 
amen | Steam he wa = not 
insure, but guarantee the safety. 
provided the conditions stated 
in guarantee are complied with ; 
and their system altogether is, 
believe, more stringent than the 
insurance offices, inasmuch as 
they have not the pecuniary 
object in view. The matter is, 
however, of such import that it 
would be well if glaring negli- 
gence or incompetency was ex- 
posed. I trust the various offices 
will reply. J. CRISWICK. 

Swansea, April 17th. 








Srr,—As none of your readers 
have responded to your invita- 
tion to “speak out freely” on 
the above subject, I beg to offer 
you my own experience in the 
matter. Some years since I 
undertook the charge of nearly 
sixty boilers, most of them of 
the plain egg-ended type, from 
4ft. to 5ft. Gin. diameter, and 
from 18ft. to 35ft. long. A 
few were of other types, in- 
cluding four locomotives. Most 
of them had been in use a 
considerable time, and had 
been more or less extensively patched in every conceivable 
manner. Though not insured, these boilers were periodically 
inspected by the representative of a boiler company of high 
repute, to whom every facility was given. Two days were 
sufficient for him to inspect every boiler, internally and exter- 
nally, and then he was off for three months. In the mean time 
I was engaged in thoroughly overhauling the whole set, boiler by 
boiler, as fast as opportunity and the limited resources at my 
disposal would admit. Scarcely one boiler had a strengthening 
ring to the manhole; yet the inspector repeatedly passed over 
this defect, until one day he caught us in the act of putting one 
on. No notice was taken of the omission in the case of the 
boilers inspected in the morning ; but the defect was severely 
reprehended in the case of those boilers inspected later in the 
day, after his eyes were open. 

One boiler was reported time after time as having the safety 
valve dangerously overloaded ; the fact being that it blew off at 
exactly the same pressure as the rest of the group, but that the 
weighi consisted of a railway chair and a short piece of chain. 

ere was also a second safety valve on the same boiler. It is 
well known that a long externally-fired boiler is peculiarly liable 
to ‘‘seam rip” if suddenly cooled down, this rip frequently 
extending half round the boiler, and taking place after it is blown 
off. This occurred on one occasion when a boiler was blown off 
for inspection, and gave an excellent opportunity for a report on 
the exceedingly dangerous state in which the boiler was being 
worked ; the fact being that it would not have held water, muc 
less steam, and that it would have been impossible to light a fire. 
No explanation as to the cause of the rip, nor instruction as to 
how it might have been avoided, was given. On another 
occasion the inspector reported that considerable damage was 
done to some of the boilers by too frequent blowing off and cleaning 
out, ‘‘ for which there is no necessity, as they are fed with surface 
water of excellent quality.” The proprietors gave his recommen- 
dation one trial, but no more. Although I have spoken of ‘the 
inspector,” it was not always the same man who was sent down, 
and the men were by no means fools. 

The conclusion that I wish to draw is, that it is a mere farce to 

retend to inspect a boiler in ten minutes or a quarter of an 
a. I have frequently known the inspector report a boiler as 
“in good condition,” ve. it was actually laid off for repairs, 
which he would not have done had he spent two or three hours 
in a thorough examination, and had previously seen the boiler 
under steam. 

Although I am writing from memory, it is with a full knowledge 
of the facts, as I used to make a point of accompanying the 
inspector on every round, and not a patch—in fact, scarcely a 
rivet—was put in, except under my personal superintendence. 
I should be glad to believe that my experience was exceptional, 
and hope that some of your readers may be able to give a more 
favourable report. W. 8S. Hau. 
Abbey Engine Works, Nuneaton, April 20th. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the meeting, to take place on Saturday, the 4th prox., 
at the Cannon-street Hotel, Mr. A. H. Bateman, of East Green- 
wich, will read a paper on ‘*The Emery Wheel as a Substitute 


pe 
for, and Addition to, the File, Chisel, and Grindstone.” 
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Tue Midland Railway Company are removing the houses on the 
area of 16 acres which they have acquired at Somers Town at 
the rate of 200 a month. On this site it is intended to erect a 
large new goods station and warehouses, together with a wholesale 
vegetable market. 

Tue Railway Age thinks “it is hardly safe to be sceptical now- 
a-days in regard to the announcement of any invention pertaining 
to railway operation, no matter how novel and startling. Still 
we should really like to see in operation the latest French idea— 
that of reflecting 100 miles of road by mirrors, to a great mirror 
at a central station, so that the movements of all trains can be 
seen at once—before we grow enthusiastic.” 

ENGINE 129 of the Dlinois Central Road, drawing the president's 
car and the director's car of the Michigan Central, is reported to 
have made the following quick time recently : From Gilman to 
Kankakee, twenty-five miles, in twenty-eight minutes; from 
Kankakee to Matteson, twenty-eight miles, in thirty-two minutes ; 
and from Kankakee to Kensington, forty-four miles, in fifty 
minutes, inciuding two stops. One mile between Chebanse and 
Kankakee was made in fifty-seven seconds. 

Over Sheffield correspondent stated last week that the York- 
shire Steel and Ironworks, at Penistone, are sending a rail to the 
Paris Exhibition 132ft. long. We are requested to say that the 
rail in question is really 142ft. 3hin. Its length when hot and 
just rolled was over 145ft. It has now been bent into the form of 
a double SS for convenience of carriage, and when cold before 
bending was, as above stated, 142ft. 3hin. long. Messrs. Cammell 
and Co., to whom the Penistone Works belong, could roll larger 
rails than this, if required as commercial articles. 

THERE is, it is stated, good prospect that before another winter 
there will be unbroken rail communication from the Atlantic to 
the remote regions of Manitoba, as far north as Winnepeg in lati- 
tude 48. The completeness of St. Paul and Pacific Road north to 
Pembina, and of the Pembina branch of the Canadian Pacific 
from Winnepeg South to that point, by that time, seems to be 
assumed. The opening of the vast and fertile regions of the 
northern Red River country to continuous rail connection with the 
United States, will be an important event, and will be followed 
by an influx of the enterprising representatives of our mercantile 
and manufacturing establishments, as well as a considerable flow 
of immigration. The halo of mystery and romance that have so 
long surrounded the great Red River of the north will soon be 
dispelled by the practical locomotive. 

Mr. Srrovp.ey is now constructing, at the Brighton works of 
the London, Brighton, and South Coast Railway, a van for Mr. 
Westinghouse, which will be fitted up with the special apparatus 
designed by the latter gentleman for registering simultaneously 
all the forces brought to bear during the operation of a brake. It 
is a very beautifully designed piece of work, about which we shall 
have more to say. As an example of the ease with which the 
automatic brake may be fitted, we give the following facts :—On 
the arrival at Brighton, last Saturday, of the 2 p.m. express 
train from London, it was taken into the shops, and the whole of 
the eighteen six-wheeled vehicles, including the two vans, of which 
it was composed, were fitted complete, and the train put out of 
the shops on Sunday morning. On Sunday afternoon it 
ran an experimental trip to Worthing, working without a 
hitch. Mr. Stroudley has introduced some modifications on the 
proportions of parts adopted by Mr. Westinghouse. The gear is 
strong enough to stand a pressure of 200 Ib. on the square inch, 
but S0Ib. will skid every wheel in the train. 

Some time ago reference was made in this column to a state- 
ment of the chairman of the East India Railway Company, that 
the average mileage of their engines during the previous half 
year was 1250 miles per month, which he believed exceeded that 
of any other railway in the world. This the Railway Age 
retorted was not at all an extraordinary mileage, citing among 
others the case of an engine on the Atlantic and Great Western 
Road, which made in one month 3681 miles. A correspondent of 
that journal, and master mechanic of the Cleveland, ‘Tuscaroras 
Valley and Wheeling Road, writing recently, says :—‘‘ Passenger 
engine No. 11 on this road in 1877 made 51,395 miles, making in 
one month 5640 miles, and engine No. 10 made 48,125 miles, both 
in passenger service. The first cost 11°26 cents and the second 
11°70 cents per mile run. I think that perhaps this is among 
the greatest mileage made by engines in one year.” This is con- 
sidered a remarkable record, the first engine making an average 
during the entire year of 165 miles per day, excluding Sundays, 
and in.one month averaging 216 miles per day, counting twenty- 
six working days to the month. 

A cask which is probably unique in railroad law is now being 
tried in the United States. In 1869 the Nesquehoning Valley 
Railroad Company entered upon lands of the Bunting family, a 
mile or two from Mauch Chunk, and proceeded to build their 
road through it. No proceedings were taken under the railroad 
law to secure the land, and consequently, the Buntings brought 
an action of ejectment against the company. When the case 
came on for trial, judgment was confessed, and the railroad filed 
a petition to have viewers appointed to assess the damages 
suffered by the owners of the land. Viewers were appointed 
accordingly, and fixed the amount at 4883°94 dols. Not satisfied 
with this, the owners appealed from the viewers to the Common 
Pleas, but the second jury cut down the award to 1074°41 dols. 
It was contended by the Buntings at the trial that as the com- 
pany were trespassers upon the land previous to the filing of 
their petition, everything erected upon it belonged to the owners, 
consequently the ties, rails, &c., laid across the land should be 
estimated by the jury in assessing damages as if they formed a 
part of the land taken. The court was instructed to charge the 
jury to this effect, but declined, and instructed them that the 
measure of damages was the market value of the land at the time 
of its occupancy by the railroad. A writ of error was taken by 
the Buntings to the Supreme Court, and on the argument they 
contended that this charge of the court was erroneous, because 
whatever was affixed to the land by a trespasser, immediately 
became a part of it, and was the property of the landowner. 
Decision reserved. 

A Virermta City paper publishes the following :—“ Our town 
is very quietly and very slowly moving to the eastward down the 
face of the mountain. This is owing to the settling of the 
ground over the Bonanza mines. As all the town is going 
together, it is not much noticed on the surface, where no cracks 
areseen. The water and gas companies are better acquainted 
with the movements taking place in the ground forming the site 
of the town than most others, as the instability of the earth 
tells upon their pipes. On B and C streets the ground is moving 
both north and east. A water-main, running north and south, 
uncovered the other day, was found to be telescoped to the 
distance of over a foot, and beside had in it a great kink which 
made it necessary to take out a piece nearly 2ft. in length. 
About the Consolidated Virginia Pan Mill the pipes are crowd- 
ing in from both east and west ; at least owing to the settling of 
the ground in that neighbourhood, there appear to be two move- 
ments. Although there are as yet no cracks in the central part 
of the town, there is a large one to the westward. Toward the 
north this crevice is about Sin. m width, and the ground on the 
east side of it is about 3ft. lower than on the west side. Captain 
Overton, of the water company, whose opportunities for observ- 
ing these movements are unsurpassed, says that as the ground 
settles over the Bonanza, that on the slope of the mountain, 
where it is not much undermined, gradually moves down. He 
says the International Hotel has moved east about 5in. since it 
was built. If such is the case, all the buildings in that part of 
the town, with the ground on which they stand, must have 
moved the same distance, as no cracks are to be seen in the 
earth.” 



















‘NOTES AND MEMORANDA. 

Ty a communication to the Brunswick Society for the beet sugar 
industry, M. Sickel described an improvement he had introduced 
into multitubular boilers. To better utilise the heat of the gases 


passing through the tube, he places in the middle of the latter a | 


number of cylinder-shaped bodies, narrowing the free cross section 


to such an extent that ashes cannot any longer be deposited in | 
the tube, being carried forward by the increased velocity of | 


draught. From vaporisation experiments in Magdeburg, it was 
proved that the utilisation of the heated gas was better with the 
new boilers than with those having a free flame-tube. 

WIEDEMANN has 


EILHARD supplemented Regnault’s and 


Winkelmann’s investigations of the specific heats of vapours and | 


their changes with temperature, by some experiments of his own. 
a : 4 

The comparative results between corresponding temperature- 
limits are :— 


Regnault. Wiedemann. 
Chloroform . | os Wx “LT -- S008 
Bromide of ethyl « Bas . Ths ee. 06 Ga as ee 
Benzine.. .. a jeta' ss jee . “B74. .. 2. =*S046 
Acetome .. .. 4 . a ;: ‘ “4125 .. 1. 4. «3086 
Acetic ether : se ee oa sks ORB cal .. Cen AMD 
eae 4 a eee 


The differences range between one-third per cent. and 5 per 
cent. 
A NEW mortar or pulverising machine, recently patented in 


Germany by the Miirkische Maschinenbau Anstalt—Die. Chem. | 
Ind.—consists of a funnel-shaped vessel which at the under part | 


widens to a hollow spherical shape. In the funnel moves a 
truncated cone, having a solid ball attached below, within the 
hollow ball. The cone rests on a pivot and can be pressed against 
the funnel by means of a lever. ‘The motion of the cone 1s effected 
through a vertical shaft driven by means of conical wheels, and 
having a crank placed horizontally ; thus the cone is caused to 
roll in the funnel. The material to be pulverised is brought in 
large pieces between the funnel wall and the cone, is here bruised, 
and sinks in an increasingly fine state into the space between the 
spherical surfaces, where it acquires the proper degree of pulverisa- 
tion. The arrangement is simple and compendious, and is said to 
give good results. 

THE annealing temperatures of metals have—says the Jron Aye 
—never been exactly determined. Al that is known about it is 
that there is a fixed and rather narrow range of elevated tempera- 
ture peculiar to each metal, without the limits of which annealing 


does not take place, and that the absolute mean temperature for | 


each metal seems to be greater in some proportion as the fusing 
temperature of the metal itself is higher. Platina, when hard 
from wire-drawing or lamination, is not annealed under an intense 
white heat; wrought iron, at about a bright red, in some sorts 
not before a yellow heat ; copper, at a low cherry red, and in case 
of metals of a very ready fusibility, such as tin and lead, their 
annealing temperature appears to be so low that the heat 
generated in them by conversion of mechanical force in laminating 
or wire-drawing, is sufficient to keep them annealed, that is, they 
cannot be hardened by such processes, This curious fact may 
explain the well-known peculiarity in rolling sheet lead or 
“drawing” lead pipes by the older methods 
drawing can be accomplished by less total expenditure of power 
if performed fast than much more slowly. 

THE Bavarian Courier publishes a comparative statement of 
the depths of Jakes. Amongst European lakes, the Achensee, in 
the Tyrol, heads the list. 
amounts to 772 metres. The greatest depth of the lake of 
Constance is about 300 metres, that of the Chiemsee about 141 
metres, and that of the Walchen and Kénigsee, 188 metres. The 
measurements made about 1870 at the Dead Sea showed that at 
its deepest part the depth is 565 metres, but if we consider that 
the level of this lake is already 429 metres below the level of the 
Mediterranean, then we find that the total depression in the soil 
here amounts really to 994 metres. The Lake of Tiberias is 
extremely shallow in comparison ; on its eastern part the average 
depth is only eight metres, while on the western side it lies 
between six and seven metres. In Lake Baikal depths have been 
found which for a lake are truly astonishing. In the upper part 
of the lake the depth is 3027 metres—about the height of Mount 
Etna—but downwards the bottom constantly descends, ana near 
the opposite bank the depth amounts to 3766 metres. This depth 
far exceeds that of the Mediterranean Sea, which at its deepest 
part measures only 2197 metres. 

THE proposal to block up the Straits of Belle Isle, with the 
view of producing an alteration for the better in the climate of 
Lower Canada, is, says the Pall Mall Gazette, being discussed 
with much animation, not only in the Dominion of Canada itself, 
but throughout the United States. The scheme is simply to 
bleck up the entrance to the Straits, through which a vast force 
of active water makes it way into the Gulf of St. Lawrence, 
bringing with it huge accumulations of ice which have the effect 
of withering all manner of vegetation along the north-eastern 
shore of the Gulf; the chilling influences being felt far inland in 
the lower portion of the Dominion. On the other hand, the 
influences of the Gulf Stream are from time to time felt on the 
eastern side of the Gulf of St. Lawrence; but the influx of the 
northern waters and the icebergs from Baffin’s Bay more than 
neutralise genial effects, and makes the winter longer and vastly 
more severe than it otherwise would be. With the Straits of 
Belle Isle blocked, this state of things would, it is urged, in all 
probability be altered, and the climate would become as genial 
as it is now the reverse, because the Arctic current would be left 
to pursue its natural south-easterly course into the Atlantic 
Ocean. The objectors to the scheme urge that the expense would 
be gigantic and the result uncertain. There is, however, an old 
proverb, ‘‘ Nothing venture, nothing have;” and comfort and 
wae d so much depend upon climate that the inhabitants of 

ower Canada may be excused if they embark in a speculation 
which is sure, if successful, to bring health and wealth in its 
train. 

M. PELLET, of Paris, has recently devised a new process of 
reproducing drawings made on tracing cloth or transparent paper 
by the aid of photography, no camera being used. A process of 
this kind is already in use here which reverses colours, making 
dark lines appear white on a deep blue surface. M. Pellet’s plan 
effects the opposite, as he obtains dark lines on a white ground, 
and the outline thus obtained may be shaded or coloured by hand 
afterwards. The process is, says the Scientific American, based 
on the property possessed by perchloride of iron of being decom- 
posed by light and reduced to the state of protochloride. This 
last salt is not modified in a solution of prussiate of potash, while 
the perchloride is immediately coloured blue. The paper on 
which the copy is to be made is sensitised by immersion in a bath 
of 100 parts water, 10 parts perchloride of iron, and 5 parts oxalic 
acid. The last may be replaced by an equivalent quantity of 
several other vegetable Boy If the paper is not sufficient] 
sized, a little dextrin, isinglass, or other similar matter is added, 
The paper is then dried in the dark, and may be kept indefinitely, 
always retaining great sensitiveness. To reproduce the tracing 
the latter is placed over a dried sheet of the prepared paper, and 
a pane of glass over all. Insummer, about thirty seconds, and in 
winter, from forty to seventy seconds exposure to the sun is suffi- 
cient. In the shade, from four to six minutes, or if the day be 
dark and overcast, from fifteen to forty minutes may be required. 
The electric light acts efficiently, and the exposure varies accord- 
ing to the distance and intensity. The sheet, after exposure, is 
immersed in a bath of prussiate of potash—15 to 18 per cent. in 
water—which immediately colours blue all the parts in which 
the perchloride remains unaltered. The sheet is then washed in 
plenty of water and dipped in a bath containing an 8 or 10 per 
cent. solution of hydrochloric acid in water, which removes the 
protoxide, Washing and drying finish the operation. 
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At some points the depth of this lake | 





MISCELLANEA, 

| Wer are informed that Dr. Muirhead has succeeded in duplexing 
the Direct Atlantic cable by means of his artificial line. ‘The 
| Direct Atlantic is the longest cable which is thus worked. 
AccorpinG to the Neue Freie Presse, the telephone is employed 
| in China on a large scale. The points connected are, it says, in 

some cases 500 miles distant. the Neue Freie Presse evidently 
thinks that China is not too far away for this to be true. 

Tue Paris Figaro states that the workmen at the Exhibition 
building are endeavouring, by doing as little work as possible per 
| day, to delay the completion of the building and arrangements, 
in order to secure increased pay for their work during the hurry 
of the final arrangements. 

Tue old-fashioned practice of storing rain-water for washing 
purposes has, observes the Lancet, dropped out of fashion, Would 
it not be possible to revive it in a form less disagreeable than that 
ciciedianall with the tall ‘‘ water-butt ?” Some, if not many, of 
| the difficulties which beset the disposal of sewage are due to the 
| delivery of what is technically known as “ storm-water ” into the 
drains. The value of rain-water for domestic use is well under- 
stood, and the water companies, if not the house-keepers, should 
have a direct interest initssupply. We question whether, taking 
the annual cost of water supply, it would not be worth while to 
| devise and provide a system of thoroughly sanitary pesos for 
| the collection and use of rain-water, of course carefully avoiding 
the evils of stagnant water and the risk of use for improper 
purposes. ‘l'anks on the roofs of houses would not only be out of 
the reach of pollution, but useful in case of fire ; and by connect- 
ing a large series of these receptacles, which our streets would 
render practicable, a considerable supply might be secured, 

THE new Ramsden Dock at Barrow is to be opened in the 
course of a month or two. ‘The engineers have admitted about 
15ft. of water into the basin by means of a syphon, and in ashort 
time the dam separating the entrance gates from the channel will 
be removed. ‘The basin is 74 acres in extent, has a uniform depth 
of 30ft., and a gate entrance of 100ft. Adjoining the basin and 
communicating with the main dock is a lock 100ft. wide and 
700ft. in length. The area of the new dock scheme is 200 acres, 
in which a uniform depth of 30ft. will be maintained, ‘The trade 
will be worked from piers running out into the dock, so that 
vessels can discharge their cargo on one side, and then move 
round to the other side and take in their outward cargo, The 
basin, it is expected, will be open for traffic in two or three 
months, and the main body of the dock at the close of the present 
season. Schemes are on foot for inaugurating a large cattle 
import trade into Barrow direct from North America, of com- 
mencing a line of first-class passenger steamships between Barrow 
and North America, and of developing the already large timber 
| trade done at Barrow. ‘There are indeed evidences that, so soon 
as the new docks are opened, a large accession will be made to 
the shipping trade of the port. 

‘THE construction of a new canal for sea-going ships is proposed 
in the United States. ‘The Bay of Chesapeake, which divides the 
| State of Maryland into two very nearly equal parts, runs inland 
for a distance of nearly 200 miles ; its general direction, from the 
entrance between Cape Charles snd Cape Henry, being almost 
| due north, Many navigable streams, chief among which are 

the Susquehannah, the Patapsco, the Rappahannock, the Potomac, 
and the York and James Rivers, flow into the bay ; and on its 
banks are the large towns of Baltimore, Annapolis, Norfolk, 
Hampton, Chester, and Cambridge. At its entrance the bay is 
fifteen miles wide, but the sea between capes Charles and Henry 
is frequently swept by heavy storms, which render navigation 
difficult and dangerous, Some 150 miles to the northward of 
Cape Charles is the entrance to Delaware Bay, a sheet of water 
which runs inland in a direction generally parallel to Chesapeake 
Bay, but gradually approaching the latter until finally the heads 
of the two bays are barely twenty miles apart. It is through 
this intervening strip of land that it is now proposed to excavate 
a maritime conal, 100ft. wide and 25ft. deep. A glance at the 
map will show how useful such a communication between the 
two bays must prove. Philadelphia, the second largest town in 
the United States, with nearly 700,000 inhabitants, lies close to 
Delaware Bay ; and Baltimore, the third town in the Union, is 
situated on the river Patapsco, which flows into the Bay of 
Chesapeake. The two bays are really the harbours of the two 
towns ; but the benefit of water communication between the two 
is lost on account of the difficulty of doubling Cape Charles, 

In a contribution to the Austrian Monatschrift f.d. Orient, 

Jaron von Richthofen reckons the coal production of China at 
3,000,000 tons annually. The anthracite beds of Shansi represent 
1,000,000 tons, the bituminous coal of that province 700,000 tons, 
the province of Hunan 600,000 tons, Shantung 200,000 tons, and 
Chili 150,000 tons. Exact statistics would evidently increase the 
total quantity. All the eighteen provinces contain coal ; and, 
although the extent of the woal-fields, and the age and quality of 
the coal vary, yet China may now be regarded as one P the first 
coal countries of the world. Evidently the area of the coal-fields 
of China exceeds the wonderful extent of those of North America, 
and with the greatest of them—that of Shansi—no other coal 
region can be compared in the union of the most fortunate condi- 
tions as regards position, quality, and quantity, all the more that, 
along with the coal, brown iron ore is fgund in great quantity. 
With a yearly output of 300,000,000 tons, could this extensive 
bed of anthracite alone cover the whole present demand of the 
world for 2400 years. But the working of the Chinese coal-fields 
is yet so much in its infancy that the output at present, in spite 
of the most favourable circumstances, is only equal to about one- 
fifteenth of the coal production of Germany or the United States. 
Richthofen—and no one has a better right to pronounce an opinion 
—<does not, however, doubt that in the near future it will rise into 
importance, and since nowhere such cheap fuel is combined with 
so inexhaustible a supply of cheap and, at the same time, intelli- 
gent and effective labour asin China, should the Chinese only 
desire it, centres of production of the first rank must in a short 
time rise in the neighbourhood of the coal-fields. 

Tue following remarkable proposition was received by the 
Philadelphia Water Committee recently. The cost at Belmont 
is, we believe, 6°07 dols. per million gallons 100ft. high, and the 
lift 208ft.:—‘*W. H. McFadden, Esq., Chief Engineer Water 
Department.—Sir,—Referring to the recommendation in your 
last report, on page 38, we would respectfully submit for your 
consideration the following proposition: We propose to furnish 
steam pumping machinery and foundations, boilers and air 
vessels complete, with all valves and attachments inside of house, 
to the pumping mains proposed to connect with the distributing 
pipes of Belmont Waterworks, on the east side of the Schuylkill 
river, and operate the same, furnishing all coal, stores, and sup- 
plies, provide attendants, and maintain repairs free of all cost to 
the city in the first cost and operating expenses, for the same sum 

ver million of gallons pumped as it now costs the Belmont 

Vorks, as exhibited in your last report that being the lowest 
cost for steam pumpage in the list. At the expiration of five 
years from the time the machinery is started, it shall all become 
the property of the city of Philadelphia, without further cost or 
expense. Ground and houses to be furnished by the city, and 
located at Schuylkill Works, as named in your recommendation. 
The Water Department is to so arrange its pipes that any excess 
of pumping not required on the east side can flow into the 
Belmont basin, in order that continuous pumpage can be main- 
tained. The machinery to be capable of pumping fourteen 
million gallons per twenty-four hours. The quantity of water 
pumped to be determined by the method now used by the depart- 
ment, and payment to be made quarterly on quantities certified 
by the chiet of the department. Respectfully submitted by the 
W. Camp and Sons’ Steam Engine and Boiler Company.” The 








matter was, says the Engineer and Mining Journal, referred to the 
Committee on Extension. i 

























































a 








































































5 
6 
‘ 





THE ENGINEER. 


299 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessury trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of Tue 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of turning to those pages and finding the numbers of the Specifi- 
cation, | 


Grunts and Dates of Provisional Protection for Six Months. 

1295. A new or improved Lupricator for lubricating the cylinders of 
steam engines, and for other like go sree Edgar Isaac ye Edward 
Whitehouse and Joseph Trubshaw Whitehouse, Coseley, Staffordshire. 

1297. Lmprovements in INHALERS, Herbert John Haddan, Strand, Lon- 
don,—A communication from Lucius Ely Felton and Silas Addison Felton, 
Potsdam, New York, U.S. 

1301. Improvements in Rartway and Sutrs' Lamps, William Palmer, Vic- 
toria Works, Stratford, Essex. 

1303. Improvements in Torrepo Boats, and in apparatus for facilitating 
the launching, guiding, controlling, and supervision of the same, and 
for removing or destroying torpedoes, mines, and other obstructions 
placed in harbours, rivers, or the like, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from John Louis Lay, Paris. 

2nd Apvil, 1878. 

360. Improvements in Decoratinc Surraces coated with tin and other 
metals, and in machinery therefor, Leon Quentin Brin, Borough, 
Surrey.—28th January, 1878. 

071. Improvements in the manufacture of Larp and other articles of a 
similar nature, John Daddy, Bow] Alley-lane, Hull.—11th March, 1878. 
084. A new or improved machine for TURNING or FORMING SPiLe or VENT 

Pros, hand-trying and porous pegs, shives, plugs, railway pins, clock- 
makers’ pegs, handles, and other similar articles of wood, Geor, 
Thornley and Thomas Buxton, Burton-upon-Trent, Staffordshire.—12th 
March, 1875. 

1057. An improved Evevaror to be used in connection with threshing 
machines, William Bouttell, Acton, near Sudbury, Suffolk. — 18th 
March, \s78. 

1124. A vertical SivrinG MaAcutne for flour and other materials, Carl 
Pieper, Dresden, Berlin. —-A communication from Adolf Wilhelm 
Schoenleben, Bitterfeld, Prussia. —21st March, 1878. 

1151. Improvements in Kiiys for burning bricks, tiles, drain pipes, lime, 
earthenware, and other analogous articles or materials, William Rad- 
ford, Harregate, Yorkshire.—z2ad March, 1878. 

1172. Improved Moror for raising, lowering, propelling, and projecting 
bodies, Henry George Frasi, Cloudsley-road, Isington, London,—2dth 
March, 1878. 

1274. Certain improvements in ‘Srrinos for Gloves and other purposes, 
and in the means used for securing springs to gloves or other articles, 
William Brown, Birmingham, 

1275. Improvements in VentiLatinc Warerrroor GARMENTs, Samuel 
Cohen, Vore-street, City, London. 

1276. Certain improvements in the construction of Woopen Pavements 
and in the formation of the blocks employed therefor, Charles Mans- 
field Lloyd, Nine Elms, Surrey. 

1278. Improvements in Steam Enoine bypicators, partly applicable to 
other apparatus for promoting economy in the consumption of fuel, 
John William Kenyon, Manchester. 

1280, Improvements in effecting the Prorection of Iron and Seen, 
George Bower and Anthony Spencer Bower, St. Neots, Huntingdon- 
shire. 

1282. Improvements in numbering machinery or apparatus for Printine 
Presses, William Robert Lake, Southampton-buildings, London.—A 
communication from Thomas Sheridan Bowman, St. Louis, Missouri, 
U.S. 

1284. Improvements in Powrr Looms, John Garrett Tongue, South- 
ampton-buildings, Chancery-lane, London.—A communication from 
John Chester Duekworth, New York, U.S. 

1288. Improvements in PLayine Carbs, Patrick Francis Murphy, Cork, 
Lreland, 

124), Improvements in Setr-acrine Asn Removers, Frank With, Frank- 
fort-on-the- Maine, Germany.—A communication from Richard Sickel, 
Norten, Germany.--lst Apri/, 1878. 

1292. Lmprovements in Corree-pors, William Frederick Heshuysen, 
Chancery-lane, London. 

1204. lanprovements in machinery or apparatus for Compinc Woo and 
other fibrous substances, David Denby, Drighlington, Yorkshire. 

12. Improvements in Macuines for Riverrinc Borters and Grrpers, 
Israel Umpleby and Ben Umpleby, Cleckheaton, Yorkshire. 

1208, Luprovements in Fitter Presses, Eustace Carey Prentice, Stow- 
market, Suffolk. 

1300. Lmprevements in Steering Suiprs, Samuel Wilkinson Snowden, 
Waverley-terrace, Kenilworth, Rathgar, Dublin. 

1302. Lmprovements in machinery for Coyvertine Rotary into Recipro- 
CATING Motion, Anker Heegaard, Copenhagen.—2nd April, 1878. 

1805. Imaprovements in HypRavtic Capstans, and in valves for distri- 
buting the fluid pressure to the engines thereof, Andrew Betts Brown, 
Rosebank Ironworks, Edinburgh, N.B. 

1207. An improved Borrtine Macuink for aérated waters, Lauchlan Ruse, 
Curtain-road, Finsbury, Londen. 

1311. Lmprovements in Carvin Encrxes for carding cotton and other 
podria! substances, Abraham Holden, Little Hulton, near Bolton, 

Ancashire. 

1312. Lmprevements in SHaprine, Dressinc, and Fisisuine Hats, and in 
apparatus for the purpose, Ernest de Pass, Fleet-chambers, Fleet-street, 
Londen. A communication from Simon Piron, Boulevart St. Martin, 

aris, 

1513. Improvements in Wrencies or Spanners, Arthur Charles Hender- 
son, Southampton-buildings, Holborn, London.—A communication 
from Eugvne Coulon, Rouen, France. 

1314. Improvements in Rackinc Apparatus or apparatus for filling casks 
and other vesséls with liquids, John Smith, Derby. 

1315. Improvements in Mowrxe and Rearinc Macutnes, Charles Hick- 
man, Cardington, Bedfordshire. 

1316, Improvements in machinery for Getrinc, Sawixc, and Worktxe 
of Stone and other minerals, James Saunders Randell, Corsham, Wilt- 
shire, and Samuel Griffin, Bath, Somersetshire. 

1818. An improved IncvnatinG Arraratus, May Arnold, Acton, Middle- 
sex.—A communication from Henri Gustave Voitellier, Mantes, Paris. 
1319. Improvements in Raq and FLock Grixping Macninery, William 

Sharp and Fred Smith, Morley, Yorkshire. 

1320. lmprovements in Reraprne and MowrnG Macnrixes, George 
Williamson, jun., Rubislaw, Aberdeen, N.B. 

1821. Improvements in BinpING SHeaves of Grain, and in the machinery 
or apparatus to be employed therein, Henry Courteen, Cheltenham, 
Gloucestershire. 

= Improvements in Steam Traps, George Sumner, Oldham, Lanca- 
shire. 

1328. An improved Sprrroox, Albert Job and Alfred Job, City-road, 
London.—srd April, 1878. 

1325. An improved Ciasr or D)-ess-HoLpeR, Jean Nadal, Southampton- 
row, London. 

1326. Improvements in InrerRtockinc Arparatus for the points and 
signals and telegraphic block instruments of railways, Charles Hodgson, 
Canterbury-road, Kilburn, Middlesex. 

1327. Improvements in connection with the Generation of Steam for 
working engines, Berriman Sawdon, Dock-street, Kingston-upon-Hull, 
Yorkshire, 

1329. Improvements in apparatus for TURNING-ovER the Leaves of Music 
ona PaOr, Herbert James Underwood and Edward Bosher, Strand, 

ondon, 

1330. Improvements in Bicycies or VeLocipepes, Edwin William De 
Rusett, South Penge Park, Surrey. 

1332, Improvements in Bours, Benjamin Ramsden, Leeds, Yorkshire. 

1334, Improvements in Hor WaTer Heatinc Apparatus, William Henry 
Byram, Bradford, Yorkshire. 

1335. Improvements in machinery for Combine Woo. and other fibres, 
Robert Haddon, James Dyson, and Edward Astin, Halifax, Yorkshire. 

1336. Improvements in or cppetteining to the manufacture of Savt from 
Brine, and in apparatus therefor, John Howard Worthington Biggs, 
Brown's-buildings, Liverpool. 

1337. An improved combination of Cueck VaLve-TRAP and WATER-TRAP, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from George Waring, Newport, Rhode Island, U.S. 

1838. Improvements in Cuarr-cutrers, Arthur Lowcock and John Barr, 
Shrewsbury, Salop. 

1339, Improvements in Scarr Rives, Oliver Vaughton, Birmingham. 

1340. Improvements in Lamps, CANDLESTICKs, and CANDELABRA, John 
Henry Johnson, Lincoln’s-inn-ficlds, London.—A communication from 

Rufus Spaulding Merrill, Boston, Massachusetts, U.S. 

1341, Improvements in Carpet Rucs and Mars, Thomas Freeman Firth, 

Heckmondwike, Yorkshire.—A communication from Gustav Petzoldt, 
; Leipzic, Germany. 

1343. 1 ts in hinery for CarpinG, Dressinc, and OpENtInG 
Woottun and Corron Frocks, Har, and other fibrous materials, 
Samuel Gauntlett and Charles Gauntlett, Trowbridge, Wilts. 











1344. Improvements in apparatus for CommentcaTING SIGNALS on Suip- 
BOARD, Samuel Canning, Great Winchester-street-buildings, London. 
1345. An improved process or mode of TREATING VEGETABLE OILs to adapt 
them for use in the preparation of waterproof cloth and the like, 
William Robert Lake, dewey em 7: London.—A communi- 
cation from Henry Augustus Clark, Boston, Massachusetts, U.S. 

1347. Improvements in the manufacture of PorrLanp Cement, John 
Bazley White, jun., and Arthur Glover, Swanscombe, Kent. 

1348. An improved process of and apparatus for Urriistnc the Scrap or 
Waste Propucep in the Try and Terne-PLate MANnuracture, which 
invention is applicable for the utilisation of scrap or waste in other 
manufactures, Henry Edmunds, jun., Gracechurch-street, London. 

1349. Improved apparatus for Feepinc Sream BorLers with Water and 
mrifying such water from earthy matters, Alfred Dervaux, Brussels, 
Selgium.—4th April, 1878. 

1350, An improved WasHinG or CLEANSING CompounD, Elizabeth Marriott, 
Northampton. 

1351. Lmprovements in the method or means of PERMANENTLY AFFIXING 
the Divisions, Fiaures, and Markines to Giass Tuses or CYLINDERS 
employed in the manufacture of clinical and other thermometers, 
which improvements are applicable to graduated glass tubes or cylinders 
of every description, Emrys Roberts, Rydon-crescent, Clerkenwell, Lon- 
don, 

1352. Improvements in the manufacture of CorLep TusEs for ordnance, 
and apparatus therefor, Edward Palliser, Charleville-roud, West 
Kensington, London.—A communication from Gouverneur Paulding, 
Cold Spring, New York, U.S. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1440. An improved method and apparatus or machinery for making Sanp 
Mou.ps for metal castings, William Robert Lake, Southampton- 
buildings, London.—A communication from William Aikin and William 
Whyte Drummond, Louisville, Kentucky, U.8.—10th April, 1878. 

1471. Improvements in BaNp Saw Mitts, Lionel Varicas, Chancery-lane, 
London.—A communication from William Howard Doane, Cincinnati, 
Hamilton, Ohio, U.S.—12th April, 1878. 

1475. Improvements in Sewinc Macnixes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Job A. Davis, 
Boston, Massachusetts, U.S.--12th April, 1878. 

1516. Improvements in Burros and Burrow Fastexers, Edmund Wright, 
Birmingham.—16th April, 1878. 





Patents on which the Stamp Duty of £50 has been Paid. 

1411. Brusuina, &¢., Boots and Suors, Charles Henry Southall, Leeds.— 
17th April, 1875. 

1429. GrixpInc and Putverisine Srep, &c., Charles Lucop, Southwark, 
Surrey.—20th April, 1875. 

1393. ENorne, Christopher Brakell, York-street, Manchester.—16t/ April, 
1875 








v. 

1395. Wasnina Macnines, Joseph Anthony Mason, Station-street, Burton- 
on-Trent.—16th April, 1875. 

1384. Printrne MacutNery, Elijah Beech, Islington, London.—16th April, 
1875. 

1406, CurrinG or Excavatinc by Steam Power, John Green, Heath 
Grange, Worcester.—17th Apri/, 1875. 

1428. ILLusTRaTING the Rotation of the Earru, &c., William Edward 
Newton, Chancery-lane, London.—19th April, 1875. 

1436. Beaters for THrasHinc Macuines, William Gray, Sheffield.—20th 
April, 1875. 

1441. Vessexs for Savine Lire at Sea, John Alfred Stockwell, Lee, Kent. 
—-20th April, 1875. 

1457. Tenrerine, &c., CLoru and other fabrics, Alfred Vincent Newton, 
Chancery-lane, London.—2let Apri/, 1875. 

1460. Kweapinc, &e., Peat and other matters, Charles Edward Hall, 
Leeds, and Charles Edward Bainbridge, Middleton-in-Teesdale, Durham. 
—21lst April, 1875. 

1499. VayriLaTina the Som, &c., Pires and Dratysof Houses, William 
Paton Buchan, Glasgow, N.B.—28rd Apri, 1875. 

1500. Sewina Macuines, William Reid, Glasgow, N.B.—28rd Apri, 1875. 

1479. Ho_pinc Braipep and other Tareap and the like, George Hasel- 

tine, Southampton-buildings, London.—22ad Apri/, 1875. 

1452. Seer SuHears, David Longden, Sheffield,—2lst April, 1875. 

1529. Furnace Grates, Thomas Henderson, Harland-road, Birkenhead.— 

26th April, 1 

1539. Steam G 
2th April, 187. 

1551. Guass-MELTING FuRNACES, Charles William Siemens, Queen Anne’s- 
gate, Westminster.—28tk Apri!, 1875. 

16. Printers’ Type, Robert Hattersley, Manchester.—20t/ April, 1875. 

1582. Sewrxe Macuives, Henry Oram, Bury, Laneashire.—20¢h Apri, 
1875. 

1632. CHLORINE, Henry Deacon, Appleton House, Widnes, Lancashire.— 

rd May, 1875. 

2008, CHLORINE, Henry Deacon, Appleton House, Widnes, Lancashire.— 
lat June, 187d. 

1476. Screws and ScREw-DRIVERS, John Garrett Tongue, Southampton- 
buildings, Chancery-lane, London.—22ad April, 1875, 

1513. Locomotives and Carriaces, James Compton Merryweather and 
Henry Merryweather, Long-acre, London, and Christopher John 
Wallace Jakeman, South Hackney, London.—24th April, 1875. 


Patents on which the Stamp Duty of £100 has been Paid 


1033. Cast Lron Pires, Benjamin Harlow, Macclesfield.—19th Apri!, 1871. 










cRATORS, George Plant, Miles Platting, Manchester.— 





1040. VALVE Boxes or Stor Boxes, John Richard Forman, Kingston-upon- | 


Hull. —20th April, 1871. 

1087. Lamps, Thomas Alfred Skelton, Essex-street, Strand, London.—25th 
April, 1871. 

1088. BANDING, Corp, &c., Thomas Unsworth, Manchester.—25th Apri, 
1s71. 

1061. Wasuinc Macutves, Benjamin Sagar and Thomas Richmond, 
Burnley.—22nd. April, 1871. 

1075. Brusnes, Edward Franklin Bradley, New Haven, Connecticut, 
U.S.—22ad April, 1871. 





Notices of Intention to Proceed with Patents. 


4707. Moutpinc Bricks, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Jean Larmanjat. 

4710. Bouts, Jonah Banks, Willenhall.—11th December, 1877. 

4716. SuRveyIne LxstRUMENTs, John Benjamin Dancer, Manchester. 

4721. Locks, Ernest Rocher, Brussels. 

4722. Sanrrary Fiuswine of WaTEeR-cLosets, Andrew Sweet, Hampstead- 
road, London. 

4725. Firrer Presses, Henry Staples, Belsize Park, and Thomas Stipling 
Wilson, Crouch Hill, Middlesex.—12th December, 1877. 

4761. Lusricators, William Hainsworth, Settle, York.—l4th December, 
1877. 

4775. Compustion of FueL, Heinrich Gotlieb Bernhard Rober, Dresden, 
Saxony.—A communication from Louis Schulz. 

{777. Srrikinc Our Leatuwer, John Jacob Flitch and Jobn Richard 
Flitch, Leeds. 

4781. Lypicatinc Revo.vine Speep, &c., John James Royle, Manchester. 
15th December, 1877. 

4840. Sprnninc Macutnery, &c., James Nicoll, Dundee.—20th December, 
1877. 

4889. Currinc Screw-THREADS of Botts and Nuts, Thomas Graham 
Elliott, Leeds, 

4893. MaGneTo-ELEctRic, &c,, MAcnines, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Lontin and Company. 

~24th December, 1877. 

4942. Drawers or PaNnTALoons, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Moritz Krickl.—3lst December, 
1877. 

24. Surps’ Logs, Alexander Melville Clark, Chancery-lane, London.—A 
communication from David Carroll.—1lst January, 1878. 

30. MeTaL Tubes, James McDougall, jun., Wednesbury.—2nd January, 
1878. 

453. CuHaromne Gas Retorts, John West, Maidstone.—4th February, 1878. 

500. Propuctnc SuLPHUR from Pyrires, John Hollway, Jeffrey’s-square, 
London.—6th February, 1878. 

570. Marine Enornes, William Morgan-Brown, Southampton-buildings, 
London.—A ication from Schiiffer and Budenberg.—l1th Feb- 
ruary, 1878. 

641. Courer’s CLAMP or Vice, Thomas Bintliff, jun., Ashton-under-Lyne. 

648. AsTRONOMICAL TELESCopEs, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Ernest Gundlach and John Jacob 
Bausch, and Henry Lomb.—1Lith February, 1878. 

991. Locomotive, &¢., ENctnes, David James Lewin, Poole.--12th March, 
37 





1878, 

1009. Preservine Butter, Richard Mahony, Waterford, Ireland.—13th 
March, 1878. 

1047. Ramway Brakes, Joseph Clark, Kensington, London. — 16th 
March, 1878. 

1079. TeLernones, William Morgan-Brown, Southampton-buildings, 
London.—A communication from Antoine Breguet, Cornelius Roose- 
velt, and Gabriel Lippmann, 

1080. Sewrsa Mackines, Thomas Chadwick and Thomas Sugden, 
Oldham, Lancashire. 

1092, FLuip-METERS, William Moree: taven, South ton-building 
London.—A communication from Messrs. Schiiffer and Budenberg. 











1101. Iron and Sreex, James Noad, Plaistow, Essex.—19th March, 1878. 

1135. Pisvons and Pump Buckers, George Ben Goodfellow, Hyde, Chester. 
Yst Murch, 1878. 

53. Dryine, &c., Woven Fasrics and Yarns, Duncan Stewart, Glasgow, 

N.B. 

1171. Armour for Suis and Forts, Sir Joseph Whitworth, Bart., Man- 
chester.—23rd March, 1878. 
1183, Stream Borvers, Alfred Vincent Newton, Chancery-lane, London,— 
A communication from Benjamin Talbot Babbitt.—25th March, 1878. 
1198. ADJUSTABLE SPANNERS, John Pattinson, Sheffield.—26¢h March, 

1878. 

1207. Boxes for Sanpwicues, George Hollinshed, Stock Orchard-crescent, 
Caledonian-road, London. 

1215. Sewrnc Macuixes, William Robert Lake, Southampton-buildings, 
London.—A communication from John H. Moule.—27th March, 1878. 
1221. ConpeNsinG SteaM or other Vapour, James Wimshurst, Clapham, 

Surrey. 
1226, Cuike and other Frames, Franz Gosser, Delancey-street, Camden 
Town, London. 

228. Worxine of E_ecrric TeLecrarus, Henry Wilde, Manchester.— 

28th March, 1878. 

1245. INKsTANDS, James Edward Ransome, Ipswich, Suffolk.—29th March, 
187 

1255. Crusninc Grain, &c., William Rowlandson and Charles Speck 
Brittain, Liverpool. 

1256, CrecuLar Macuines, Edwin Hewitt, Nottingham. 

1261. Couptincs, John Ernest Wallis, Coombehurst, Basingstoke. 

1262. Securtne Sarety of Trarric on Stxcte Lines of Rattway, Edward 
Tyer, Old-street, Finsbury, London. 

1268. Propetiers, John Lorimer Corbett and David Hosie, Glasgow.— 
80th March, 1978. 

1287. Reapinc Macuines, James Hornsby, Grantham, and John Innocent 
and George Thomas Rutter, Spittlegate, Lincolnshire.—is# April, 
1878. 

1304. Neck and other Cuarys, Jules Ernest Orry, Paris, France.—2nd 
April, 1878. 

1306. Gas, David Hulett, High Holborn, Thomas Nesham Kirkham, 
Abingdon-street, London, Samuel Chandler and Josiah Chandler, New- 
ington Causeway, Surrey.—3rd Apri!, 1878. 

1328. AERIAL Macuine, Herbert John Haddan, Strand, London.—A com- 
rounication from Frederick Augustus Lehmann and Charles Ritchel.— 
4th April, 1878. 

1362, RoLiers, William Robert Lake, Southampton-buildings, London.— 
A communication from George Payson Clark.—ith April, 1878. 

1391. Measurtnc WaTER or other Liqutps, William Robert Lake, South- 
ampton-buildings, London.—A communication from Benaiah Fitts.— 
8th April, 1878. 

4054. Spikes, Naizs, &c., John Emil Bennett, Sheffield.—lst November, 
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1877. 

4568. SAFETY MEASURING Apparatus, Beeston Tupholme, Sheffield.—3rd 
December, 1877. 

4665, Steam GENERATORS, &c., James Blake, Manchester. 

4671. SaccnaraTe of Lime, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Dr. Augustus Seyferth. 

4672. PuriricaTion of Saccnarate of Lime, John Henry Johnson, Lin- 
coln’s-inn-fields, London.—A communication from Dr. Augustus Sey- 
ferth.—8th December, 1878. 

4683. Heatine Arr, Alexander Browne, Southampton-buildings, London. 

A communication from Edouard Fabre.—10th December, 1877. 

4695, SUPERHEATING SteAM, John Henry Johnson, Lincoln’s-inn-fields, 
London.--A communication from Henri Prosper Olivier Lissagaray. 

= Bicycues, &c., Roland Harrington, Wolverhampton.—11th December, 

877. 

4717. Preventine INcrustaTion in BotLers, Abraham Jay, Lower Sound- 
well, Kingswood. 

ce RaILway SIGNALLING, William Alder How, Redmarley, Worcester- 
shire. 

4732. BLastiING PowpEr, Raymond Cahuc, Southampton-buildings, Lon- 
don.—1l2th December, 1877. 

Umpre.ias, John Samuel Mignot, Squirries-street, Bethnal Green- 
road, London. 

4747. CLEANSING WooL, William Robert Lake, Southampton-buildings, 
London.—A communication from Victor Weiss.—13th December, 1877. 
4751. ArracuING Door Kwyops, Charles Henry Pugh and James Steele, 

Birmingham. 

4757. Nappinc Macutne, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Francois Delamere and Picrre Désiré. 

4763. Boxes, Frederick Ransome, Lower Norwood, and Thomas Mitcheson 
Gray, Peckham, Surrey. 

4764. BREECH-LOADING Fire-arMs, Edward Griffith Brewer, Chancery- 
lane, London.—A communication from Valentin Sauerbrey. 

4765, Purtrication of Opium, Joseph Wilson Swan and Barnard Simpson 
Proctor, Newcastle-on-Tyne.—l4th December, 1877. 

4773. Stoves, Samnel Cleland Davidson, Belfast. 

4780. Rippie for CrxpEr Sterne, Edward Caney, Worcester. —15th Decen- 
ber, W877. 

4784. Porato-picGer, Henry Conradi, Lower James-street, Golden- 
—_ London.-—A communication from William Schwarz and August 

3inder. 

4790, JacQuaRD EnGtxes,Isaac Thomis, Dudley Hill, Joshua Crabtree and 
John Crabtree, Southgate, Bradford. 

4791. CARDING Frsres, Robert Thornton, Checkheaton, Yorkshire. 

4792. Suwps, Archibald Henry Hamilton, Cavan. 

4795. BaLaNcep Sarety and other VaLves, Martyn John Roberts, Bath.— 

1ith December, 1877. 

4814. Cramps, John Malin, Sheffield.—18th December, 1877. 

4827. CONDENSER Spoois or Bonsrns, John Kay, Rochdale.—19th Decem- 
hei, 1877. 

838. GOL¥-BALLS, William Currie, Caledonian Rubber Works, Edinburgh. 

4839. Sawina and [SHarinc, Gerard Wenzeslaus von Nawrocki, Koch- 

' 2, Berlin.—A communication from August Hunger.—20th Decem- 

lev, 1877. 

4854, Hoisttiyc Yarps or Garrs of Vesseis, William Smith Melville, 
Frederick-place, Mile End Old Town, Middlesex. 

4856. orl gg NEEDLE for Kyrrrinc, Eugene Durand, Paris.—2lst 

ecember, 1877. ¢ 

4872. WasHinc and WrinGinG Macuines, Henry Leach Wilson and John 

Clegg, Atlas Works, Clayton-le-Moors, Lancashire. 

4873. Fastentnc Doors, &c., Joseph Kaye, Jim Wainwright Kaye, and 
Walter Kelita Kaye Kirkstall, near Leeds.—22nd December, 1877. 

4879. GARMENT to be used as an OveraLt, Abraham Lyons, Canning- 
place, Liverpool. 

4885. TeLecRapuic Apparatus, Francis John Boulton, Broad Sanctuary, 
Westminster.— 24th December, 1877. 

4913. FintsHinc Woven Fazrics, &c., Ernst Gessner, jun., Pimlico, Lon- 
don.—A communication from Ernst Gessner, sen.—27th December, 1877. 
9. MecHantcaL Mar Kiins, John Aibert Reinhold Hilderbrandt, Man- 

chester.—A communication from Engelbert Hahn. 

23. SonpeR Wire, &c., Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Hiland George Hulburd.—lst January, 
1878. 

64. WHEEL PLovens, Luke Chapman, Collinsville, Connecticut, U.S.—4th 
January, 1878. 

77. BorrLe Srorrers and Bunes, Alexander Melville Clark, Chancery- 
yn London.—A communication from Frank Addison Howig.—ith 
January, 1878. 

161, ConnecTING Pipers or Tues for Gas, &c., Charles Jordan, Newport. 
—12th January, 1878. 

165. LOOSENING and MolsTENING Tosacco, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Hermann Messmer.—14th 
January, 1878. 

198. GLazinG and FiuisuinG Parer, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Wilhelm Ferdinand Heim.— 
Lith January, 1878. 

509. Book-BInDING, Frank Wirth, Frankfort-on-the-Maine.—A communi- 
cation from Carl Blumhardt and Julius Votteler.—7th February, 1878. 
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All pee having an iaterest in opposing any one of such application 

should leave particulars in writing of their objections to such application 

. the office of the Commissioners of Patents within twenty-one days after 
ate. 


List of Specifications published during the week ending 
20th April, 1878. 
2388, 2d.; 3113, 6d.; 3808, éd.; 3327, 6d.; 


id.; 3368, 6d.; 3380, 10d.; 
8d.; dd. 5, Gd.; 3451, 6 


id.; S451, 6.3 
3 3473, 6 








2d.; 3540, 2d.; 3541, 
3 3551, 2d.; 3553, 2d.; 4, 2d.; 
F 3 3563, 2d.; 3566, 2d.; 3567, 2d.; 
3571, 4d.; 357% .> 3576, 2d.; 3579, 2d.; 3580, 2d.; 3581, Gd.; 355 
3587, Sd.; 3591, 2s. 10d.; 3609, Gd.; 3980, 4d.; 4870, 10d.; 162, 6d. 
























*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Sonth- 
ampton-buildings, Chancery-lane. London. 
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ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





2316. Merry-co-rounps, G. Lowry.—Dated 14th June, 1877.—(Not pro- 
creded with.) 2d. 

\ rotary and oscillatory up-and-down motion is given to the merry-go- 
round by causing it to rotate on an obliquely placed axis. 

2366. Furnaces, W. Naylor.—Dated 18th June, 1877.—{Not proceeded 
with.) 2d. 

This dan of adding fiues and a steam or air jet to the neck or 
roof of the furnace, or both, so as to return the gases, smoke, and heat 
into the furnace at the bridge or ether convenient part. 

2718. Looms, J. Holding and J. Crossley.—Dated 16th July, 1877.—( Void.) 
2d. 

The rods upon which the pickers slide are made hollow, and have holes 
formed in them, so as to cause a current of air, and thus prevent them over- 
heating. The picking band is attached to the picker by means of a stud 
bolted to the picker, and to which the band is fastened. 

2919. Piumpers’ Traps, &c., W. R. Lake.—Dated 3lst July, 1877.—(A 
communication.) 6d. 

This relates of anew method of forming die-drawn plumbers’ traps 
with an increased thickness of metal at their lower part, and consists of 
forming the die with an opening of an oval form, the core being 
cylindrical, and placed concentrically to one half of the die; a slide is 
fitted ever the other half the opening, and on being worked backwards or 
forwards by means of a hand wheel and screw, regulates the size of this 
half of the opening, and consequently the thickness of the trap on this 
side. 

2941. Apvertisine, A. C. Collier and J. P. Popham.—Dated ist August, 
1877.{Void.) 2d. 

A barometer, thermometer, and storm glass combined, are arranged in 
the centre of a plate of any suitable form, such plate being formed with 
vpenings, in order to allow advertisements printed on sheets of card, and 
placed behind the plate, to be seen through. 

3031. Exr.osive Compounns, A. S. Schaw.—Dated 9th August, 1877.—(A 
communication.)—{ Void.) 2d. 

From one to three parts in weight of carbonate of ammoniaare used for 
every hundred parts of nitro-glycerine, the carbonate of ammonia being 
mixed by preference with the kieselguhr or other ingredients, previous 
to the addition of nitro-glycerine. 

3046. Suower Barus, N. J. Butler.—Dated 10th August, 1877.—( Not pro- 
ceeded with.) 2d. 

A special valve is employed for the supply of the rose of shower baths, 
such valve being of a cylindrical form, closed at the top and open at the 
sides, which are perforated. The valve works in a cylindrical case and is 
actuated bya hand lever. A metal gutter is formed around the inside of 
the dome of the rose, into which any drip from the valve falls, and is pre- 
vented from passing to the rose when the valve is closed. 

3084. Fioors ror Strasies, J. B. Spence.—Dated 13th August, 1877.— 
(Void.) 2d 

The foundation of the floor is constructed of concrete, flat tiles, brick, 
or stone, laid at a suitable slope, and a layer of perforated india-rubber 
matting is placed over it, the underside of the matting being formed with 
co! ations, in order to allow liquids to pass through, and run freely 
aay wemeath the matting. 

3095. Veuicies, J. McKean.—Dated 14th August, 1877.—{Void.) 2d. 

This relates to fittings of cars, and consists of a box to receive 
umbrellas, a market basket placed under the vehicle ; foot rest which 
may serve as foot warmers for the passengers, a waterproof cover to pro- 
tect the cushions of the car when there are no outside passengers. 

3105. Tozacco Press, E. and W. Barling.—Dated 15th] August, 1877.— 
(Foid.) 2d. 

A small receptacle for the reception of pastiles, perfume, matches, or 
other useful article is attached in any convenient manner to the pipe. 
3171. Morrve Power Enoives, F. M. Townsend.—Dated 2ist August, 

1877.{Void.) 2d. 

The two cylinders of double-cylinder engines are cast together with a 
plate between them of a thickness sufficient to allow it to be bored out 
for the reception of piston valves. The cylinders, valve chests, ports, xnd 
cylinder bottoms are jthus cast all in one piece, and are finished by the 
use of turning and boring tools. The valves are actuated by means of 
rocking levers worked by a single excentric. 

3181. Wispow Buirxvs anp Curtains, P. Jensen.—Dated 21st August, 
1877.—{A communication.)— Void.) 

This consists of ornamenting blinds used in public vehicles with 
advertisements. 

3238. Manvracture or PLumpers’ Traps, &c., W. R. Lake.—Dated 25th 
August, 1877.—(A communication.) 6d. 

The die is fitted with a handle by means of which it can be rotated so 
as to partially open or close opposite openings formed in the top of the 
reservoir containing the molten metal. The amount of metal passing 
through either opening may thus be regulated, and the pipe be caused to 
assume any required curve. 

3250. Srock Locks, J. Bate.—Dated 27th August, 1877. 6d. 

The stocks are cut to the required length from blocks of wood, and 
then passed through a planing machine. For mortise locks, the mortise 
and fore end are nell semicircular at top and bottom, and the mortise 
is cut out by traversing the block under a revolving cutter of the same 
diameter as the width of the mortise. The edges of the metal plate 
carrying the lock are curved to the semicircular part of the mortise. The 
keyhole is cut clear of the semicircular part of the mortise. 

3256. Raitway Crossines anp Swircues, J. S.. Williams.—Dated 27th 
August, 1877. 10d. 

Crossings which afford a continuous bearing surface for the wheels 
passing over them are formed by means of a movable wing rail in com- 
bination with the frog piece or V piece of the crossing, and so connected 
with a switch, [that it may be operated simultaneously with it. The 
wing rail is connected to a transverse sliding bar passing across the line, 
and is supported to slide freely under the fixed rails. e open joints of 
shifting rails or switches are provided with filling pieces of plates 
placed at the sides of the joint, so that when shifted a continuous bear- 
ing surface will still be formed for the wheels. 

3275. Botriixc on Stroprerrnc Bar, Beer, &., 7. J. and J. G. 
Chapman.—Dated 28th Auguat, 1877. 6d. 

The form of stopper described in patent No. 1485, dated 16th May, 
1872, is employed for stoppering fermented liquors, pressure being 
applied thereto at the same time as the liquor is shaken, from which a 
certain quantity of gas will be li , and which, by acting on the 
stopper, will securely fix it to the interior of the bottle. 

3292. Layinc Tramway Rats, S. W. Nugent.—Dated 29th August, 1877. 
{Void.) 2d. 

The rails are laid on a sleeper which will prevent the substratum of 
the sleepers or rails or adjoining roadway from working up to the surface 
of the street, and will also prevent them sinking or subsiding. 

3298. ArPaRaTUs FoR AUTOMATICALLY REGULATING THE TENSION OF THE 
Warp is Looms, 7 Eddison.—Dated 30th August, 1877. 6d. 

A rocking arm is placed at each end of the axle of the warp beam. 
These rocking arms are connected by a cross bar, over which the warp 
passes, the tension is produced by means of weights attached by cords to 
the upper ends of the arms. 

3306. Se.r-actinc Carriace Brake, H. A. Bonneville.—Dated 30th 
Auguat, 1877.—{A communication.) Void.) 

The horses in backing force backward a movable rod attached to the 
pole, which transmits its motion by means of levers, cams, or other 
similar devices, to the brake block. k 
3320. Exastic Fasrics ror Boots, Betts, &c., N. Rheinberg—Dated 

Sist August, 1877.—( Not proceeded with.) 2d. 

A thin sheet of black or coloured india-rubber is applied to the face or 
back of an ordinary elastic web, or to any elastic textile material not 
containing india-rubber. 

3321. Brakes ror Ramway CarriaGes, Tram Cars, &c., J. H. Hitchener 
ond H. W. and A. Knorles.—Dated 31st Auguat, 1877. 6d. 

The ordinary radius blocks are employed, such blocks being arranged 
upon guide screw rods, so as to be applied at a point above the horizontal 
axial line of the wheel; the upper surface of the block acts upon the 
under side of the longitudinal beam of the carriage om truck, or other 
stationary part thereof, thereby wedging between the said beam and 
periphery of the wheel. U-shaped tie rods are connected with the beam 
and axle so as to limit tendency to raise the body of the truck, and to 
render axle, brake apparatus, and beam rigid, and the weight or brake 
thrust is downwards and not horizontal upon the bearings and axles. An 
ordinary apparatus for drawing off the blocks may be employed. 

3322. CovpLinc anp Uncoveiine Rattway Carriages, &c., J. D. Camm. 
Dated 31st August, 1877.—( Not proceeded with.) 2d. 

A bell-mouthed tube is fitted to each end of the carriage, and is formed 
with a slot on the under side, through which one end of a weighted lever 
projects. The carriages are connected by means of a rod ha’ an 
cnlargement at each end; one end enters the tube and is retained by the 
end of the weighted levers, the other end of the connecting rod enters 
the tube of the next carriage. 

3323. Treatinc PHospHATEs FOR THE ELIMINATION OF ALUMINA THERE- 
rrRoM, C. Humpkrey.—Dated 31st August, 1877. 4d. 

The phosphate is calcined at a moderate heat and then ground with a 
solution of caustic soda (or potash) of about 60 deg. Twaddell. The 
mixture is allowed to stand twenty-four hours, and is after lixiviated 
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with hot water and the insoluble portion allowed to settle; the residue 


is rew: with water. The liquors are 
steam, and when boiling, lime is added. The precip phosp o! 
lime is washed till free from soda (or po aah), and then dried. The 
insoluble residue, contai the alumina combined with silica and soda 
or potash, is ground in a mill with lime. 

3324. Looms, J. Holding.—Dated 81st August, 1877. 6d. 

The picker spindle consists of a flat or partly flat shaped bar of lance- 
wood in place of the ordinary metal spindle. The picking stick is 
arranged vertically, and is connected to the picker by means of a strip of 
buffalo hide, which being comparatively rigid, moves the picker to and 
fro in the manner of a connecting link with a reduction in the loss of 
useful effect. 


3325. WasHinc Macutnes, S. Entwistle.—Dated 31st August, 1877.—(Not 
proceeded with.) 2d. 

A circular tub is formed with a ribbed bottom, and is supported by 
cross rails. A partial to-and-fro rotary motion is imparted to the tub by 
means of crank excentric, cam levers, and gearing; within the tub is a 
vertical shaft to which a like partial to-and-fro rotation is given. The 
shaft is fitted with a disc provided with rubbers. 

3326. Recistertnc Fares anp Passencers, C. F. Hayes.—Dated 31st 
August, 1877. 8d. 

Each place of access to the vehicle is guarded by a turnstile, the arms 
of which are jointed, and actuated by a cam groove in the pillar, so as to 
place each one for a small portion of its revolution in a horizontal posi- 
tion, and thus bar the entrance, after which it takes a vertical position. 
The shaft on which the frame of the turnstile revolves passes through a 
hollow sleeve and is fitted with a spur pinion at its lower end, and with 
a ratchet wheel at its upper end. The hollow sleeve is also fitted with a 
ratchet wheel just below the frame, and a spur pinion at its lower end. 
The frame carries on its upper side a pawl gearing with the upper ratchet 
wheel, and at its under side a second pawl gearing with the lower ratchet 
wheel. The teeth of these two wheels are set in opposite directions, so 
that one of the shafts revolves to admit a passenger and the other for his 
exit. These shafts give each an intermittent motion to a circular table, 
carrying an indicator card, one showing the number of passengers enter- 
ing, and the other the number leaving the vehicle. A travelling marker 
is fitted above each card, and as the vehicle moves foward is forced towards 
the centre of its table, by means of a cam actuated by one of the running 
wheels. The cam is so formed relatively to the sections of the route, 
that when one section is performed, it allows the marker to spring back 
and make a radial mark on the card indicating the point of the journey 
reached. When passengers alight or enter the wehiche the marker strikes 
an are on the card, extending from one division to another, the number 
corresponding with the number of passengers entering or alighting. 
3328. Rotter Miuis ror Grinpinc Gray, W. KR. Lake.—Dated 31st 

August, 1877.—(A communication.) 1a, 2d. 

This relates to means for varying the relative heights of the axes of the 
rollers of roller mills, and also their relative horizontal distances, for the 
purpose of increasing or diminishing the pressure of one roller or the 
other. The bearings of one roller are fixed whilst those of the 
other are arranged at the ends of a pair of levers, the other ends of which are 
pivotted to an axle, upon which an excentric is fixed, so that upon the 
excentric being revolved by means of a hand lever, the rollers may be 
adjusted to suit different qualities of grain. For varying the relative 
heights of the axes, the block carrying the axle with the 
excentric is displaced, and the set screws arranged beneath the 
bearings of movable roller are adjusted. 

3329. Locomorive Encines on Carriaces, D. Frazer.—Dated lat Septem- 
ber, 1ST7. 6d. 

The platform carrying the propelling gear at its front end and the 
engine at the other end is mounted over two pair of wheels connected by 
a coupling reach, which forms a universal joint, and allows the forward 
wheels to turn in any direction without cramping. The rear wheels run 
loose on their axles, the axles-boxes sliding in slots with springs above 
them for softening the motion by preventing sudden jolts. The axle- 
boxes are attached to a pillow block plate which extends up and supports 
the platform on rollers. 

3330. Apparatus ror Licgurinc aNp Extinevisninc Gas Lamps, &c., 
W. Foulis.—Dated lst September, UT7. 6d. 

This consists of a small chamber placed near the burner of each lamp, 
which chamber is partially filled with a liquid, such as glycerine or oil. 
In this chamber is a bell, the lower part of which dips into the liquid, 
and having attached to its top a valve, which, when shut, closes commu- 
nication between the gas main and the burner, and when open establishes 
that communication. The interior of the bell communicates with a vessel 
in which the pressure of air or gas is regulated from time to time as 
required. Attached to another chamber situated above that already 
named is a small burner, provided with a shield to prevent it being 
blown out. This burner is in constant communication with the gas 
mains by means of a fine grooved or small orifice formed in another valve 
carried in a seat beneath the burner. The angle at which this small 
burner is situated is such as to direct its flame towards the large or main 
burner. 

3331. Exrractrinc ALCOHOL, AcETiIc AciD, &c., From Locust Beans, &c., 
H. Garth and J. Ostler.—Dated 1st September, 1877. . 

The beans are reduced to meal and are treated with hot or cold water, 
with or without the addition of chemical compounds. The meal is then 
pressed to extract a liquid capable of fermentation. The liquid is sub- 
mitted to alcoholic fermentation, and from it when fermented alcohol is 
extracted. For filtering the liquids, a mixture of fullers earth and 
animal or vegetable charcoal is employed. The refuse is pressed into 
cakes or otherwise treated as food for cattle. 

3332. Preservation or Beer, F. Burbidge.—Dated 1st September, 1877. 
4d. 


umped into a vessel heated by 
dtoted Mate of 





This consists in the use of the soluble salts of salicylic acid for the pre- 
servation of beer, as these salts dissolve easily in water, and solutions of 
a desirable strength can be made without difficulty. 

3333. Fexper Gas Stove, W. 7. Symons.—Dated 1st September, 1877. 
4d 


Within the fender is arranged a frame of iron, provided with sheet 
copper or other reflective material to augment the radiation and lumina- 
tive effect. A series of jets are arranged in front of this, and by being 
placed so low, will diffuse light and warmth better than in the ordinary 
stove. 

8334. Raitway 
1877. 6d. 

Each carriage wheel is furnished with a brake block which depends 
from a link red pivotted to the framing of the carriage. On the wheel 
axles are mounted crank levers, the longer arm of which levers extends 
up above the plane of the buffer rods. The shorter arm is connected by 
rods with their respective brake block. Connected with the upright arms 
of each of the crank levers is a tension spring, which is secured to a fixed 

int on the framing. The buffer rods are provided with stops, which 
year against the larger arms of the crank levers, and thereby keep the 
brake blocks out of action so long as the buffers are in or near their 
normal position. 

3335. Macuinery ror Sawine AND Workinc TimBer, D. Firth.—Dated 
lat September, 1877.—(Not proceeded with.) 2d. 

Instead of wedges for holding the log whilst being fed forward to the 
cutting tool, metal dogs are employed, which are placed with one end 
bearing against the side of the holding jaw, and the other end bearing 
against the log. For holding down the deal or log whilst being sawn, 
a series of fingers are employed, which are hinged by their upper ends 
upon a rod or shaft, or to a frame. 

3336. Fastentnc Cve Tips, C. Seymer.—Dated 1st September, 1877.—(Not 
proceeded with.) 

A shell of any suitable material is fastened to the point of the cue, 
within this a second shell is placed and fastened by a pin. The top of 
the inner shell carries a smooth plate to receive the flat bottom of the cue 
tip. The round surface of this shell has a convenient number of grooves 
in its length, into which springs are placed, the tops of which have a 
sharp catch turned towards the inside of the shell. 

3337. Lace, 7. Wright and J. For.—Dated 1st September, 1877. 4d. 

This consists in the production of a woven fabric, in conjunction or not 
with other fabrics, made on lace machines, by means of a series of threads 
which traverse any required distance backwards and forwards, one after 
another, at every motion, or two motions of the machine over one or 
more carriages or weft threads, another series of threads traversing at the 
same time in a similar manner in an opposite direction ; all of which 
traversing threads are woven or bound together by the bobbin or weft 
threads, with or without ‘‘ corders.” 

. Locomotive ENGrNes ror Mines, &., W. Lishiman and J. Young.— 
Dated lst September, 1877. 8d. 

This consists essentially of a receiver containing highly compressed air 
for actuating the engines, and which is carried on four or more wheels, 
coupled or otherwise, the valves of the engines being worked by one 
excentric to each cylinder, the same being loose upon the shaft, and held 
in their various positions by means of a tusk or clutch keyed on the 
shaft, the means of reversal being obtained by the driver moving the 
engine a few inches by hand or otherwise. 


3339. Pavinc ror Roaps, &€., J. W. Dennison.—Dated 1st September, 1877. 
2d. 


Brake Apparatus, A Coc2a.—Dated lst September, 


2d. 


This consists in granite or other paving blocks isolated from cach other, 
and between which, and the ordinary concrete or other suitable bed, a 
layer of felt, sand, or other non-conductor of sound is placed, the inter- 
stices between the blocks being partly filled in with lead. 
. APPARATUS FoR Cootinc Arr or Liquip, W. Hargreaves and W. 
Jaglis.—Dated 3rd September, 1877. 8d. 
In one arrangement a single vertical cylinder is employed, the lower 














ppart forming a single-acting compression cylinder, and the upper part a 
oueeening expansion cylinder. e y smaller eff 
the expansion cylinder is obtained by emplo: a trunk which is 


attached to the expansion piston, and 
admits of a simple connection with the crank shaft. An intermediate 
trunk and rod connect the ex on piston to the compression piston. 
The valvular arrangement of the compression cylinder — be as in 
existin, p ogpunger The inlet and outlet valves of the expansion cylinder 
are both disc or stamper valves, and are opened by the positive action of 
ae on the crank shaft, being cl by springs. Modifications are 
shown, 

3341. Appanatus For Heatine sy Gas, B. P. Alevander.—Dated 8rd Sep- 

tember, 1877.—{A communication.)—-(Not proceeded with.) 2d. 

This consists, first, of the arrangement and construction of reflector 
composed of a number of tubes or rods of glass or crystal, either plain or 
silvered internally, or of one or more plates or slabs of glass or crystal, with 
the burner = nom | below and behind the reflector, so as to show the flame, 
or with the burner placed above and in front of the same ; secondly, of 
an arrang' t of r ble plates or divisions, according as the heater 
is intended to transmit the heat from the reflector alone, or from all 
parts of the apparatus. 

3342. Srer Lappers ror Carriaces, C. Bevan and H. Hallam.-—Dated 
Srd September, 1877. Gel. 

The ladder is made of a series of pairs of legs or side bars, each pair 
being furnished with a tread. The several pairs of legs or side bars, with 
their treads, are so jointed together as to be capable of being folded 
within one another, and the folded ladder is capable of being folded 
within a box-like frame closed at bottom, to which frame the top pair of 
legs or side bars is jointed. This box-like frame is jointed to a similarly 


assing out through a stufting-box 








formed box-like frame, which is per ently ted by arms to the 

carriage. 

3348. Skares, J. P. Becker.—Dated 3rd September, 1877.—( Not proceeded 
with.) 2d. 


The skate is provided with two runners, the distance between which 
may be altered according to the dexterity the skater possesses. ie sole 
of the skate rests on the runners by means of supporters, the upper parts 
of which are hollow, and have internal screw threads. Such screw holes 
take the front points of the runners, which being bent backwards, like- 
wise serve for supporters. 

. MACHINE FoR MANUFACTURING LABELS OR Tickets, W. R. Loke.— 
Dated 8rd September, TT. 8d. 

The tickets are provided with double-pointed wire fasteners made in 
the form of a staple bent at right angles about midway of its length, the 
head or bridge of the fastener lying flat between the layers of cardboar¢ 
or paper from which the ticket is made, and its pointed ends being passed 
through one of the said layers. The wire is fed from a continuous coil of 
wire into the machine, where it is cut into suitable lengths for forming 
the fasteners, formed into the proper shape and inserted at laa 
intervals into the sheet of cardboard or paper from which the tickets are 
to be cut; in combination with these devices is a horizontal table and 
frame (or an endless travelling web), on which a block carrying the card- 
bo id, and which is moved forward intermittently to receive the 
wire fasteners as they are formed. 

. Machinery ror Compinc Woot, &c., 7. F. Johnson, A. Staples 
and EB. Barvadel,- Dated 3rd September, 77. 6d. 

The ends of the slivers, as they are brought round by the machine to 
the meeting point where the brush presses them down, are su on 
a cover plate fixed immediately above the comb teeth. Upon this cover 
= a blade is fixed, standing up from the surface of the plate, and the 

ength of the blade is nearly in the direction in which the slivers travel 
round. Over this blade a rod is mounted, which receives an up-and-down 
motion of short stroke, which motion it may receive by connection with 
the brush gear. is bar carries at its lower end two combs, each a few 
inches long; they are placed one on either side of the blade upon the 
cover plate, and their points are set as near the one to the other as is con- 
sistent with the blade entering between the combs when the combs 
descend, but the combs are inclined the one to the other, so that the 
heads in which the teeth are set are at some distance apart. 

3346. Ick Makino, F. Wirth.—Dated 3rd September, 1877.—(A communi- 

cation.) 6d. 

This consists in the use of buildings to be constructed preferably of 
wood, and with double walls and floors or partitions to be filled in with 
non-conductors of heat ; and furnishing such buildings with discharge 
pipes fitted with minute holes, through which water is to be passed at a 

nigh pressure, and discharged in the shape of spray in and against the 

sides of the said buildings. The buildings are fitted with louvres or 

shutters to be opened to allow of the free ingress of air when below 

freezing, so that the spray may be frozen by the natural temperature, 

and to be shut when the temperature is rising above freezing. 

3347. Sure.pinc orn Prorecrinc Troops, H. KR. Sayer.—Dated Srd 
September, 1877. 

The shields are made of sheet steel or iron of a sufficient thickness to 
prevent ritle bullets passing through them. Rings are formed on the 
shield in order to hang it on the backs of soldiers for transport. A bar is 
hinged to the shield in order to prop it up at the back when in use. 
3349. Air Fitter ror Beer Pumps, J. C. A. Kohde.—Dated 3rd Septem- 

ber, 1877. 4d. 

The apparatus consists of two cast iron vessels enamelled on the 
inside and secured together by screws. To the top of the upper vessel 
a ball-shaped vessel or reservoir of sheet metal is connected <5 a pipe. 
This ball is perforated at its upper surface for the entrance of the air, 
and is partly filled with cotton impregnated with salicylic acid, through 
which the impure air must pass, thereby becoming cleaned from 
mechanical impurities mainly. The air then passes through a pipe that 
reaches down nearly to the bottom of the lower vessel through a block of 
charcoal, and through potassa permanganas, with which the lower vessel 
is filled. Then the air moves again upward through the top vessel, and 
within this vessel it is further filtered through layers of pulverised char- 
coal, and through a block of charooal. 

3348. Rattway snp oTHeR Brakes, 7. Dobson.—Dated 3rd September, 
1877. 6d. 

The sides of the wheel rim are gripped by means of clips placed one on 
each side of the wheel, and made to grip the wheel between them. 
These clips may have the form of a pair of hom, and a wedge appliance 
be employed to force the outer ends apart, thus gripping the wheel 
between the inner ends. 

3350. Horsesnoes, J. F. R. Soltau.—Dated 3rd September, 1877. 4d. 

The shoes are made of malleable cast iron, hollow at the bottom, and 
the hollow is filled in with tarred hemp, cord, or other suitable material 
by great pressure. Short projections are provided in the hollow part of 
the iron which prevents the filling from dropping out of the hollow. 
The shoe is fastened to the hoof by means of a lap or tongue at the front 
of the iron, and which is bent over the hoof in front, and by means of 
_— — pass through the filling and the inner side of the iron into 
the hoof. 

3351. Skates, J. P. Becker, jun.—Dated 3rd September, 1877. 6d. 

Below the hind part of the sole, which, being made of steel, has spring 
power of its own, a fastening mechanism is fixed to the same. This con- 
sists of a piece of steel, being vertically cut in two halves, and catching 
around the rail. The lower part of these two halves may be united by a 
rivet. This pin or rivet slides in a cut or slot of the i angular to the 
base of the latter. A sufficiently strong spring is fixed under the heel of 
the sole at the side of the steel piece, passing with its wing through the 
side of the piece, the latter serving to steady the spring. This “7 
works in another slot of the rail, and catches a nose pecasting in the sai 
slot. 

8352. Skates, J. P. Becker.—Dated 3rd September, 1877.—(Not proceeded 
with.) 2d. 

This relates to a means of fastening the skate to the foot, and consists, 
first, of peculiarly shaped sole cramps; secondly, of a lever having a 
spring power of its own ; thirdly, of an adjusting piece fastened to the heel 
cramp ; fourthly, of an adjusting slide with nut. 

3353. Preparine Fisres ror Upnotstery, &c., W. Clark.—Dated 3rd 

September, 1877.—{A communication.) 4d, 
This relates to a hanical and chemical process of treating cocoanut- 
fibre. A carding engine is employed for separating the fibres. This 
machine forms the fibres into a sliver which is twisted. ¢ slivers are 
cut to a certain length and then steeped in a bleaching solution, after 
which they are dried in a closed chamber with the aid of a dried and 





superheated current of air charged with the vapours of sulphur. The 
slivers are then dyed generally of a black colour in a bath com of a 
solution of tannate and gallate of iron; they are then twisted or curled 


by mechanical means. 
3354. SpinpLes or Sprnninc Macuinery, G. and J. Greenwood.—Dated 
4th September, WT7. 6d. 
Around the spindle a helical or same groove is formed, within which 
the oil lodges. The apparatus employed for forming the spiral groove 
comprises 2, forging machine, to which is applied a ‘‘fuller” or swage to 
the swage holder. One end of the spindle is secured to a screw or worm 
(working through a she screw block) of the pitch required for the groove 
around the spindle, so that on the spindle being heated and being placed 
between the swages under pressure, and the screw or worm turned, the 
spindle is caused to advance and turn between the swages, forming the 
required groove along the spindle. 
8355. Fitters, H. Berlon, J. Furstenhagen, and H. Wildt.—Dated 4th 
September, 1877. 6d. 
Attached to the supply pipe of a cistern is a circular filtering chamber, 
to the top of which a cover is screwed, ha an short pipe 
attached thereto, with a tap plug having two openings, one cut 9 
the plug, and the other only partly through, forming an opening to 














wees oelenerer 


- steer the vessel, two drums are employed, 
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w the filter; over | 33'74. Presernvine Anmmat Supstances For Foon, H. Bolleter.—Dated 5th 
short enguler pipe to, edmalt, te writer peering. three. in the idllow | "> Snplenbers 1ST. et prociedad with.) 24 THE IRON, COAL, AND GENERAL TRADES 
boss nozzle of the water supply tap, to which it is ; the The animal substance cut in slices from lin. to 2in. thick, and OF BIRMINGHA WOLVERHAMPi ON AND 
bottom of the tap is made with a short nozzle. The water Se sprinkled over with salt. It is then placed on a gridiron in a closed THER DISTRI , 
the jpe into the filter case containing the filtering mate ber heated by steam to 212 deg. Fah., where it is left from twelve to O . 
composed of washers of finest sheep's wool, —— with parafiine | fifteen minutes. en taken out it is ed to cool for a minute or (From our own Correspondent.) 
'y 


ther b; vanised wires, a loop 


dissolved in benzine, and are ke’ 
é ; ~ washers for cleaning them by 


left at the top to withdraw 
wee them through cold water. 


3357. Locks, mr pe —_ Keys, C. Aubin.—Dated 4th September, 1877. 


‘ot with, . 
In making padlocks, the shackle and bolt are formed in one piece, the 
compound shackle and bolt working on a centre pin, or the compound 
shackle and bolt may be made in two symm halves, closing upon 
and pes: ra one another in see The vd the shackle hole in the 
lock case separating in unlocking. keys are made from metal 
drawn of the shape of the key shank, with a broad feather edge on the 
front, and this drawn metal is afterwards cut to the required lengths. 


8358. Apparatus ror Counrinc Neepies, Kyirrine Pins, &c., V. 
Milward.—Dated 4th September, 1877. 8d. 

This consists essentially of a rotary cylinder or drum, into grooves in 
the cylindrical surface of which the needles or other like articles are fed, 
the said cylinder or drum provided with one or more necks or oop 
slots, into which the lower end of a pawl lever or a fork connected wi 
the lower end of the pawl lever is and made to cross portions of 


needles or by the cy! r or drum, each needle or article in 
the drum, as it the end or fork of the pawl lever, depressing it out 
ef the neck or necks in the said , and causing it to move a ratchet 


wheel through one tooth, the pawl lever thus acting as a counter, the 
number of oscillations made by the eae a lever corresponding with the 
number of needles or articles which have been delivered from the 
machine. 


83350. Prorettine Vessers, H. J. Haddan.—Dated 4th September, 1877.— 
(A communication.) 6d. 

This relates to impr ts in hinery for propelling and guiding 

vessels on land, and through air and water, p tpally “p cable to 
oes. A given amount of rope is wound on a cylinder, fitted to the 
vessel to be propelled, which rope, by unwound by a vessel at 
anchor, imparts motion to the spindle of the cylinder, such spindle being 
cted by any suitabl to be a tm see shaft. In order to 
ploy: spindle of one being con- 
nected by bevel gearing toa solid shaft working inside a hollow shaft, 
the latter being connected to the spindle of the otherdrum. The spindles 
are connected Mee ey? by bevel gearing for driving the propeller shaft. 
A screw is formed on the hollow shaft with a slot through it to receive a 
= collar fitting on to the screw. In the groove of this collar is a 
ed clutch, connected by levers to the rudder, so that if the rope on 
either drum be removed at a greater velocity than the other, it imparts a 

certain motion to the grooved collar, and through it to the rudder. 
. REAPING AND Mowrne Macutnes, W. BE. Gedge.— Dated 4th Septen- 

ber, 1877.—(A communication.)—{Not proceeded with.) 4d. 

This consists principally in the construction of the of iron, 
in the addition of a cast iron cover or cap enclosing the toothed gearing, 
and in a lever arm or blade drawing the crop or sheaf upon the apron or 
platform of the reaper. 

3361. Macuives ror Tackinc Boots anp Snors, W. Morgan-Brown.— 
Dated 4th vy pape 1877.—(A communication.) 6d. 
This ists in a bination of devices, whereby the tacks in a con- 
tinuous wire are automatically fed to the drive tube, where they are cut 
off or separated from the wire and driven in by a spring driver. 
. VENTILATING WATERPROOF GARMENTS, Tents, &c., B. Birnbaum. 
—Dated 4th September, 1877. 5 

This consists in the application to the seams and other desired parts 
of strips of ribbons of vileanieed or prepared india-rubber, having per- 
forations or passages formed therein in parallel lines, and at angles to 
the strip or ribbon. 


3363. Scnoot-pesks, H. P. Colman and J. 
September, 1877. 10d. 

The desks are provided with seats which oscillate within a limited 
space on pivots or axes, and which are tilted or lifted by the pupil 
Sredhenbentty or automatically by his movement when rising, and remain 
in that tion until the pupil returns to a sitting position, when the 
seat be returned to its original position by the movement of the 
pupil in sitting down. Modifications are shown. 


3364. Liquip Merers, J. H. Johnson.—Dated 4th September, 1877.(A 
communication.) 8d. 

is so arranged that the water in entering the meter 
passes first through a screen, then enters an annular space, and passes 
ee series of oblique holes simultaneously with an intermediate 
chamber containing a — wheel, which is caused to rotate by the 
passage of the water. e pallet wheel consists of a disc carrying four or 
more vanes or pallets. 


3365. Destroyinc Noxious Vapours, 7. J. Alberdingk.—Dated 4th 
September, 1877. 6d. 

This co: in constructing and arranging the containing boiler or 
vessel and apparatus in connection therewith in such a manner that the 
vapours or gases shall be conducted intoa furnace, and be thereby con- 
sumed, the air requisite to support combustion in such furnace being 
supplied through the boiler or vessel and introduced into the furnace 

the said vapours or gases. 


3866. Resrorinc Crape, Lace, &c., W. R. Lake.—Dated 4th September, 
1877.—(A communication.)—(Not proceeded with.) 2d, 
This consists in immersing or saturating the fabric in a solution com- 
posed of alcohol, shellac, vinegar, and water, and a suitable dye-stuff 
in a manner, then drying such saturated fabric and 
afterwards subjecting it to the action of steam, whereby the colour of 
the dye is brought freshly out and the alcohol expelled. The shellac or 
other stiffening gum being insoluble in water is left upon the surface 
pte fabric, and serves to preserve the freshness of its colour and 
ure. 
3867. Castors, W. W. Box.—Dated 5th September, 1877. 
A socket is cast with the hp wag 
furniture to which it is to a 











Glendenning.—Dated 4th 


6d. 
rtion of the form of the piece of 
hed, the lower end being made 
receive a ball, which being from 


to the jects 
the bottom of the socket. A plate dhe soe sey 
being ped so as to actasa and bearer for the 


the under side 
ball. 


3869. Sroprrrinc Beowes, x. nots and J. Hughes.—Dated 5th September, 


1877.—( Not Fy eens with. 

iy stopper is made of a cylindrical form, of any suitable 
material, whereby it mes reversible. Round the centre of the plug 
rape soe is — oo sor longit bos theme rr Zz the stem o! 
the plug a second and smaller longitu groove ‘ormed, terminating 
at each end on a notch-like,recess formed in each shoulder of the main 
groove. Such aon ere roove and recesses form an air , Which, 
upon the stopper being slightly pressed down when it is desi to open 
the bottle, permits a portion of the gas contained therein to escape and 
the liquid to ow out; but when itis desired to close the bottle, the pres- 


sure of the confined therein, forcing one end of the cylindrical plug 

of the si into mouth thereof, causes the rubber washer to firmly 

— i in such notched recesses, and thereby effectually close the 
passage. 


33°70. ManvractuRE OF IRON AND STEEL, C. W. Siemens.—Dated 5th Sep- 
tember, 1877, 6d. 

This consists, first, for producing cast steel, p ing a “batch” or 
intimate mixture of rich iron ore or oxide, alkaline flux, and carbonaceous 
reducing agent, subjecting the said “‘ batch” to the intense heat of a 
regenerative gas furnace for the reduction of the same and fusion of the 
slag, adding metal, also ore, or wrought iron, or steel scrap, and, 
finally,. manganiferous iron ; secondly, in using “ batch,” eine with 
light iron or steel scrap, in such proportion only to the total charge of 
the f ititute a protecting lining for the bottom, and 





as to Pp ing 
making up the charge mainly by means of large scrap and metal ; 
thirdly, in produci: maiheahie iron by preparing a ‘‘ batch” subject- 
ing it to the heat of a. era’ furnace, till a skin of iron is 


ting 
formed thereon, removing the said skin and yon on he into rough plate to 
be transferred into a steel melting furnace, or to be cut into pieces and 
fagotted for the production of merchant bars and plates. 
3371. Borer Fives, C. J. Galloway.—Dated 5th September, 1877.-—(Not 
proceeded with.) 2d. 

This relates to the mode of st: ening internal boiler flues by form- 
ing swells or corrugations extending circularly round the flue. The 
several sections of the flue are so constructed that only one end of each 
section requires to be specially shaped for forming the said circular corru- 
gations. A complete circular corrugation is formed near one end of the 
section, leaving a short length of tube extending beyond the corrugation, 
which length is made either of a sufficiently e diameter to receive 
within it the end of the next section, so as to be rivetted thereto, or such 
short length is made of a reduced diameter, so as to fit within the con- 
tiguous end of the section to which it is to be rivetted. 


33'73. Preservinc ANIMAL AND VEGETABLE SupstTances, &. P. H, 
Vaughan.—Dated 5th Pn gree 1877.—(A communication.) 4d. 
This invention, as app! to a railway car, consists of forming the roof 
and floor of the car of any suitable non-conducting material, a galvanised 
iron or copper tank being suspended from the roof to receive the refri- 


gerating materials which are introduced from the ‘h an openin, 
a with a close-fitting cover of a neracniielingd in onder 
exclude the external air. 


two, and then placed in tins, at the bottom of which a small quantity of 

gelatine or melted suet is placed. The tins are then hermetically 

5070. AIR iti F. Wirth.—Dated 5th September, 1877.—(A communica- 
ion. . 

The er guard is pivotted to the frame of the gun, and its upper end 
terminates in a tooth ent, which gears into teeth formed on the 
under side of a movable tube, which conducts’ the air from the air 
cylinder to the tube of the gun. Upon the gun being discharged the 
guard is lowered and forces back the tube which bears on a piston in the 
cylinder, behind which isaspiral spring. When the piston is forced back 
it is caught = a lever catch connected to the trigger, the shot is then 
introduced in the space left between the gun tube = the movable tube, 
and the trigger guard revolved into its place, when the gun is ready to 
be again discharged. 

3377. Carps usep 1x Cotros Macuinery, F. Wirth.—Dated 5th Septem- 
ber, 1877.—(A communication.) 6d. 

On carding engines there is always a space left between the last roller 
and scraper, and in this space a clearing apparatus is fixed to catch and 
take off knots and husks still remaining in the cotton. Wooden rails 
extend across the carding engine, and are attached by steel rails to the 
frame. These steel rails are about 0°5 millimetres thick, and 3 to 4 
millimetres wide, and are formed with a single dull edge on one side 
next the card. At this place the impurities are scraped off and fall 
Pry the rails into a catching tin. The rails are placed at a tangent 
of 45 deg. to the periphery of the carding drum. 

33'78. Brusu ror CLEANING BarreLs, J. W. Tasker.—Dated 5th Septem- 
ber, 1877.—{ Not proceeded with.) 2d. 

The frame of the brush is constructed similar to an umbrella, the 
brushes being attached to the ribs radiating from the ferule. When 
closed the brush is ae through the bung hole, then by withdraw 
the central rod and holding down the ferule, the brush is distended an 
= itself to the interior, so that by turning it round the barrel is 


3379. Prayinc Carns, C. J. Twietmeyer.—Dated 5th September, 1877.—(A 
communication.)—(Provisional protection not allowed.) 2d. 

The cards are made oval. The “hearts” are printed red, the “‘ spades” 
green, the “‘ diamonds” yellow, and “clubs” black. The value of the 
plain cards (2 to 10) is not only indicated by as many stamps as the value 
ye se but is also marked on each stamp in a colour different from the 

our of the stamp itself. 

3381. Apparatus For SHARPENING Horse Cutppers, &c., J. Trickett.— 
Dated 5th September, 1877. 6d. 

The frame is clam to a table, and carries a bevel wheel attached to 
a crank handle, which transmits motion to a vertical spindle fitted at its 
lower end, with a block of stone or wood covered with emery compound. 
The block is slightly convex on its under side, so as to grind away the 
object sharpe: a hollow form. An anvil is cast on the frame. 

. Locks AND FasTENINGS FOR TRAVELLING BaGs, &c., M. Wolfsky.— 
Dated 5th September, 1877.—( Not proceeded with.) 4d. 

The bottom plate of the lock is formed with a projection, which on 
coming in contact with the catch is forced back against springs until it is 
in front of the notch in the catch, when the spri force it forward and 
secure the catch. The bottom plate is then locked in position by means 
of a sliding bolt actuated by the key. 


3383. Woop Lerrers, Ficures, &., G. Garbe.—Dated 5th September, 1877. 
—(Not proceeded with.) 2d. 

A fret, band, or other saw is used in order to make the raised letters 
with defined edges for the full depth of the cutting, so as to maintain 
the sharpness of their edges until they wear out. 

3384. Drivine Straps anp Corps, G. W. von Navrocki.—Dated 5th 
September, 1877.—(A communication.) 6d. 

Iron or other metal ropes, consisting of thin wires, covered, doubled, 
or spun over with hemp or other thread, are combined with hemp or 
other woven fabric, so as to form bands or cords; or thin metal bars or 
strips may be used instead of the wires or ropes. Before being applied to 
this purpose they are softened in the fire. 

3385. Bepsteaps anv Corts, W. Clark.—Dated 5th September, 1877.—(A 
communiation.) 6d. 

This consists of three main parts, viz., a spring mattress or bed bottom, 
a head-piece and foot-piece, the side rails usually employed to connect 
the head and foot pieces, and support the mattress or Ged weston, being 
dis; with, and their place supplied by the frame of the mattress 
itself. V-shaped clamps are attached to the mattress frame and con- 
nected to the head and foot-pieces by hooks and screw nuts, their ends 
engaging in slots in the bed posts. 


3386. Lames ror Burninc Pararriye, &c., WW. C. Hughes.—Dated 5th 
September, 1877. 6d. 

There are three distinct wicks each raised by a ratchet wheel furnished 
with a milled head. The centre wick is straight, the two outer wicks 
being curved in a circular form ; these wicks are covered over by a semi- 
globular cone formed with an egg-shaped slot at the top for the e of 
the wicks which are perpendicular and at proper distances. from each 
other. The combustion chamber is either of a circular or oblong form, 
and either end is filled with mica or talc. The three distinct wicks are 
kept separate, yet ignite together to form one flame. 
$3387. ManuractvrE oF SULPHATE OF ALUMINA, E. P. Alexander.— 

wun) a. September, 1877.—(A communication.)— (Not proceeded 
with. ° 

About 440 lb. of sulphuric acid of 50 deg. Beaumé is placed in a leaden 
vat and heated by steam until it boils, when from 2421b. to 286 lb. of 
bauxite (hydrate of alumina) is added in a powdered state. From 13 to 
14 gallons of water are added and the mixture left for about an hour, 
when more water is added. A solution of sulphate of alumina is thus 
obtained, the silica of the bauxite being slowly deposited and readily 
separated by decantation. 
$388. Traxsmitrinc Motive PowER TO THE Driving WHEELS OF 

Vevocipepes, J. Starley.—Dated 5th September, 1877. 6d. 

A pair of driving wheels are ited on independent hollow shafts to 

the inner ends of which bevel wheels are fixed. A central 


prem a Aree two hollow ones, and 
actuated by a chain passing over the . One, or a pair of 
bevel ions, are fitted to radial"axles formed on the chain wheel, and by 
with it cause the rotation of the driving wheel, by means of 
wheels gearing with them. 
83889. Cuan Cirps on Grippers FoR CLoTH oR WEB FrnisHina 
Macuines, A. Kesson and D, Campbell._—Dated 6th September, 1877.— 
—— earoaben 2d. 
w w ¢ gripper is formed with an 0; oint to oscillate 
Cae can backwards over the lateral arm oi ; 





revol 


the lower ‘gripper. 
When the w jaw is pushed or back it is held clear of the under 
jaw and so allows the fabric to enter or leave the grippers. 


3390. Toots ror CLEANING, FiLina, on SHapinc Woop, MeEran, &c., 
8. T. Rawlings.—Dated 6th September, 1877.—(Not proceeded with.) 


2d. 
This consists in the employment of wire card fixed to surfaces of steel, 
iron, leather, wood, or cloth. 


3392. Car Sprxnino anv TwistiNeG, J. Blackburn and H. Butler.—Dated 
6th September, 1877.—( Not proceeded with.) 2d. 

To prevent waste in bobbins and spools used in cap spinning a peg is 
fixed into the head of the bobbin or spool at the same distance from the 
centre of the bobbin as the ordinary peg is from the centre of the spindle 
on the tube. In revolving the two come together, the bobbin being 
thus carried round in its proper position, thus preventing all waste from 
“left up” bobbins. 


pane. pene Yarns, C. Hastings and J. Law.—Dated 6th September, 


In front of a frame is a trough, continu from end to end of such 
| frame near to the bottom of the trough, on the side of the same ; and in 
craters maar — ae frame - oe ae is fixed to 
‘carry the con e@ yarn previously gassed. e trough con- 
tains a prepared sud, ae yarn from the bobbin immersed in the sud 

passed up through a bottom and top roller, which rollers are subjected 


Tue tone of the market in Birmingham cory Ene 
was not improved by the circular which has just n issued by 
the directors of John l and Sons, Limited. The document 
shows there is an accumulated debit of profit and loss up te the 
end of last year of £42,000. The directors propose to issue new 
shares, with a bonus and right to preference, and to effect. this 
scheme a meeting is called for Tuesday next in Birmingham. 

e attendance of ironmasters was small both here and in 
Wolverhampton ; and there was a very manifest tendency to 
operate with great caution till it shall be less doubtful what will 
yet happen between this omeey and Russia. Prices are without 
quoted change, yet there were few orders which could not. have 
been placed in buyers’ favour if they were other than the’ most 
retail sort. Most work is being done where common plates for 
gasometer — and similar constructive work are bei 
rolled. Singles follow, though for these the demand is falling o 
steadily. ext come best sheets, together with arsenal girders for 
Government use. Angles are steady, and common bars for 
fencing are selling fairly. Strips have been in less demand, but 
nails rods keep quiet. A few excellent bars are going off; and 
pice Australian and certain home markets are good for best boiler 
plates. 

There is more being done for Russia than at any time for 
eighteen months, and South America is fast looking up. Good 
orders are now also being distributed for most descriptions of 
finished iron for New Zealand. 

Pig iron is difficult to sell this week, and the demand for high- 
class Staffordshire qualities is less than for the medium and the 
common sorts. 

Coal keeps in larger output than is justified by the demand, 
but prices remain unchanged. The success of the Durham 
colliery owners in securing an arrangement by which eleven 
hours me a working day, is encouraging the pit proprietors 
of this district to believe that a return to longer hours is 
|e cya especially as there is much unemployed colliery 
abour, aud not a little suffering, in this district. 

The third annual report of ‘the Hamstead Colliery Company, 
Limited, states that the pumping shaft has now been sunk toa 
depth of 200 yards. ae P 

uch distress exists amongst a great part of the mining popu- 
lation of Cannock. There appears to be no hope of improvement, 
as the men at the East Cannock Colliery resist the new wages 
arrangement. 

In South Shropshire the short time that has for months been 
the rule at a large number of the ironworks has now extended to 
others, and in some parts of the district there is a complete 
cessation of operations. 

The coalmasters in the Oakengates and Lilleshall district of 
Shropshire have given their men three months’ notice to terminate 
all contracts, with a view to a reduction of wages. 

I am disinclined to believe that much good is likely to result to 
makers from the proposed reduced output in the tin-plate trade. 
Nor do I think it likely that the coalition of makers will be a 
strong one. ealthy firms are disposed to let the more recent 
and less substantial makers suffer severely by the prevailing low 
prices, for they argue that it is these latter who have brought the 
trade into the state it is. Important makers in this district and 
elsewhere have, I know, announced their intention to act inde- 
pendently of any arrangement that may be entered into. 

Certain classes of engineers in Birmingham are anything but 
gratified at the Government prohibition of the export of torpedo 
materials and torpedo machinery, as it is likely to interfere with 
their business. 

Constructive ironwork contracts are being booked at a fairly 
good rate. The fencing and other departments of trade dependent 
upon the agricultural industry are tolerably active. 

Native competition in the iron tube trade combines to keep 
quotations very low, and to make profits rare. 

The activity at the Government and private dockyards has 
occasioned a better business in most kinds of dockyard —- 
ments. Spikes and similar iron products are going in e 
quantities at very low prices from this district even fot, thee ’ 

While the brass and copper ware trades are generally in good 
condition, competition from Germany and France has of late 
been severely felt, especially in the higher artistic departments. 
German goods of the most perfect finish and excellence are selling 
readily in Birmingham. The successful competition of Germany 
is set down as the outcome of the higher and technical training of 
the German workpeople. Birmingham has been almost altogether 
superseded by Paris in classical and medieval work of this kind. 
Still, some of our local manufacturers are not willing to surrender 
the continental market to the Parisians in artistic work, and have 
established houses in the French capital in which brass and bronze 

‘oods of Birmingham make, elegantly designed, are displayed. 
binet brassfoundry is in considerably increased demand. - 

Manufacturers is this district, in common ‘with others else- 
where, are expecting some good orders as the result of tenders 
this week sent in to the London offices of the. Madras Railway 
Company, for a large roy an stores. 

Hardware merchants in aceainghene are receiving by almost 
every foreign mail intimations of the success of the Americans 
in competing with English goods. The most recent Australian 
mail has brought one merchant here information of this kind from 
Auckland, Sydney, and Melbourne. Neat packing and labelling 
is one of the chief causes of their success. ; 

Manufacturers of hardwares are cautioning customers against 
certain descriptions of foreign builders’ ironmongery, which, 


— of inferior quality, yet are at present meeting with a 
somewhat free sale. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THERE is very little to report with co to the iron trade of 
this district for the past week, the holidays having to a consider- 
able extent caused a tempo suspension of business. There 
was only a poor attendance at the Manchester meeting on Tues- 
day ; quotations were about the same as last week, but as there 
were no inquiries to really test the market, prices can only be 
considered as nominal. ; 

For Lancashire pig iron delivered into the Manchester district 
local makers are still uoting 51s. per ton for No. 3 foundry, and 
50s. for No. 4 forge, Tit 24 per cent.; but they would be open 
to offers of good orders at a slight reduction upon the above 


Ss. 
For outside brands delivered into the Manchester district the 











pressure. From these rollers it is passed over the lifter rod faced with 
lass and wound by the back spindle on to the bobbins ; from the spindle 
he bobbins are taken and boiled in a sud, then reeled, dried on reels, and 
finally made up. . 
$394. Macuive ror CurTiInc anp TRIMMING THE Hairs oF BrusHes, A. 
W. Moore.—Dated 6th September, 1877. 6d. 

This consists of a —— with ae em in which an axle is mounted 
furnished at one end with a band wheel. Through the centre of the 
axle is a Cure slot, for the reception of a metal plate, the 
longitudinal of which are shaped for the purpose of cutting, 
and project in a corresponding manner on each side of the axle. A hori- 
zontal cutting plate is so arranged that on the axle being caused to revolve 
the cu edges of the plate held therein will al 


ternately come into 
close pro: ity to the cutting edge of the horizontal plate, the respective 
80 
manner, that the sai 


the cutting edges thereof bevelled in such a 

at first come into close proximity only at one 
side, and then gradually to the other side, as the axle revolves, when the 
last-mentioned cutting edge of the plate in the axle passes below the 





horizontal plate, the — cutting edge of the former comes into 
action with that of the latter. 





quotations remain about as under :—Derbyshire No. 3 foundry, 
50s. to 50s. 6d.; No. 4 forge, 48s. 6d. to 49s. per ton, less 24 ; Lin- 
colnshire No. 3 foundry, 48s. 6d. to 49s.; No. 4 forge, 47s. 6d. 
r ton, less 23; g Middlesbrough brands, No. 3 foundry, 
8s. 9d.; No. 4 foundry, 48s. 3d.; and No. 4 forge, 47s. 9d. per 
ton net cash ; with common brands offering at about 6d. per ton 
below the above figures. ~ a 
There is no material change to notice in the finished iron trade. 
Lancashire and Middlesbrough bars delivered into the Manchester 
district, are still quoted at £6 2s. 6d. to £6 5s. per ton, and North 
Staffordshire ditto, at £6 5s. to £6 7s. 6d. per ton; but orders are 
very scarce, and buyers with good specifications in hand would, 
in most cases, be able to command some reduction upon the above 


rices, 

Most of the works in this district have been closed since last 
Thursday night for the greater portion of the present week for 
the holidays. - 

The strike in the cotton trade, and the consequent closing of the 
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mills, is seriously affecting machinists and founders in this district 
by stopping what little mill-work they had on hand, and already 
of deliveries is being asked for in many quarters. 
yovernment proclamation prohibiting the export of certain 
classes of warlike material is = causing an uneasy feeling in 
this district, as several of the local firms have Russian orders on 
hand. One engineering firm is, I am informed, at present engaged 
in manufacturing six gun boring machines, and another house has 
also on hand a considerable order for steel plates, which although 
fora _—— firm, it is feared might be stopped on the ground 
that the plates may be eventually employed in the construction of 
lo ome. 
wages question seems now to be settled, and the reduction 
of 2} per cent. is being submitted to by the men without any 
serious opposition. 

The demand for all classes of coal during the past week has been 
extremely dull, and although the pits as a rule have been closed 
for three or four days, supplies are still abundant, and in excess 
of the market requirements. The better classes of round coal, 
suitable for house fire purposes, move off very slowly. Common 
coal for steam and forge purposes continues a drug, and the 
demand for engine classes of fuel is naturally being affected by 
the strike in the cotton trade. There is still a good deal of 
pushing for orders, needy holders being compelled to force sales 
at low prices, but colliery proprietors as a rule seem determined 
to put their pits on short time rather than submit to any further 

uctions, as prices are already so low as to leave no margin 
whatever for profit. The average quotations at the pit mouth are 
about at under :—Good Wigan Arley, 9s. to 10s. per ton; common 
ditto, 7s. 6d. to 8s.; Pemberton four-feet, about 8s.; common coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. 6d. to 5s.; and good ordinary slack, 
3s. to 4s. per ton. 

In the shipping trade there is still little or nothing doing, but 
prices are without material change from those last quoted. 

The question of a reduction in colliers’ wages is still being 
talked about in many quarters, but nothing definite has yet been 
decided upon. 

The trade in hematite pig iron is slow, but steady. The two 
classes produced in North Lancashire and Cumberland are 
Bessemer and ordinary hematite, or forge. The former is used 
mainly for steel-converting purposes, and the latter which is an 
exceedingly tough and strong iron, is used for puddling, the pro- 
duction of tin plate, and other general purposes. The activity of 
the steel trade is the means of consuming a large proportion of 
the output of Bessemer pig iron, and it is worthy of remark that 
most of the Bessemer metal produced is for local consumption. 
Large parcels, however, go to the Midlands, and the Sheffield 
district. Railway material and merchant steel are in fair de- 
mand, but low prices rule. Large colonial orders are in hand. 

The market value of hematite pig iron is unchanged, No. 1 
Bessemer still realising 64s. at makers’ works, and No. 3 forge 
fetching 61s., with other qualities at 1s. usual variation in races. 
Continental co s are not taking large supplies, but there are 
indications that with a more settled state of affairs a good busi- 
ness would be done with German, Russian, and other continental 
users of iron. 

Iron shipbuilders are better employed than they have been for 

* some snide, but they are not yet busy. The Barrow Ship- 
building Company have launched the screw steamer Lascelles, 
which is of the following dimensions :—Length, 300ft.; breadth, 
36ft.; depth of hold, 24ft.; gross tonnage, 1960; and nominal 
horse-power, 170. She is fitted chiefly for ying, but has 
accommodation for mgers. The Whitehaven Shipbuilding 
Company launched No. 37 on their books on Wednesday, the 
Crummock Water, an iron barque built for Messrs. Jackson and 
Metcalf, of Live land Whitehaven. She is intended for the 
San Franci lonial trade. Her dimensions are—length, 
227ft. Gin.; breadth, 34ft.; and register, 1000 tons. She is classed 

100 A at Lloyd's. 

The finished iron trade is very quiet, and only a few mills are 
working. 

The demand for iron ore is steady, and raisers maintain full 
prices, both for puddling and blast descriptions. Large cargoes 
of foreign hematite and other ores are being imported for mixing 
— and for special classes of iron. 

new ironworks which are projected at Distington are to be 
on a large scale, and are likely to employ about 2000 hands. The 
land is already staked out, and it is said that building operations 
will be commenced at an early date. 

Several changes have been necessitated in the Cumberland coal 
district as between employers and employed, and in most instances 
reductions have been acceded to by the men without much 
difficulty. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been little work done during the last week. The 
Thursday before Good Friday usually ends the business till well 
on in week. The r holidays are unusually well 
observed in the Sheffield district, and as business is dull except 
for steel rails and certain exceptional orders for the Government, 
there is no disposition to ily resume work in the majority of 
the establishments. 

Recent rates for certain kinds of iron are most suggestive. 
£13 2s. has been paid per ton for iron bars for hooping purposes ; 
£13 2s. 6d. for bars for cart wheels, &.; and £15 10s. for best 
Swedish for “‘tangs.” At the close of last week Manchester 
houses bought at Clay Cross and Sheepbridge considerable 
quantities of pig iron. For four months past the Cleveland 
makers have succeeded in underselling the local smelters, but the 
latter have now met that competition on the basis of £3 2s. 6d. 
for the best pig smelted from Northamptonshire ores. On 
Wednesday upwards of eighty tons of pig were sent from this 
district into the Manchester market. The Derbyshire and 
Sheffield smelters have a large stock in hand, which they say they 
are prepared to sell at a loss in order to keep their works going. 
The blowing out of a single involves a loss of not less 
than £1000 before it can be again blown in. akers in this 
district are delivering ingots at the bare cost of production; in 
several cases at a loss, though a slight one, it being better in their 
ju ent to work even at a small loss and keep their plant in a 
condition which would enable them to take advantage of the 
more prosperous times which they think cannot now be far off. 

There have been rumours this week of heavy Russian orders 
for coals; but I cannot find any local coalowner who has 
received such favours. The rumour has arisen out of the order 
for 100,000 tons received for immediate shipment at Sunderland. 
The South Yorkshire coalowners say that the Government will 
prohibit the exportation of the fuel to Russia. 

The coal disputes are all settled with the exception of the 
collieries owned by the Ear] Fitzwilliam, who is standing out for 
74 per cent. reduction, and at the Birley pits—which send largely 
to London—where the men are resisting the 5 per cent. reduc- 
tion now generally imposed. 

Government orders for files, edge tools, hammers, shovels, and 


cutlery have been pretty largely given out in this district. They 
are mainly intended for the naval service. The Admiralty have 


recently abandoned the habit of accepting tenders from London 
factors, and forwarded samples to Sheffield inviting local 
manufacturers to compete. They did so, and fair results have 
been obtained. Several large manufacturers, who quo 
exceptionally low prices, state that they have received very 
slight orders, and express considerable dissatisfaction. 

e leading steel rail mills are still busy. Railway materials of 
other kinds, such as tires and springs, are not called for to any 
extent. The saw and edge tool trades are unaltered. 

Files are not so largely required as they might be at this season 
of the year. The German demand has slightly slackened, and 


the Russian market is not likely to get brisker till the present 
war cloud has dispersed. 

The armour-plate mills are languidly employed. This important 
speciality is in a transition state, as the recent experiments 
have proved the incapacity of iron plates to resist steel shell. 
It is possible that a new plate, the outside of steel and the inside 
of iron—in fact, iron encased in steel—will be more favourably 
entertained in official quarters than the old style of manufacture. 
Till this question .is settled, there is little hope of any fresh 
orders being received for prospective requirements. 

e plated trades are very dull, and there is next to nothing 
doing in the engineering departments. It is pretty clear, although 
in some branches there is a change for the better, that we have 
not yet got to the end of languid business and unremunerative 
prices, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron trade of the North of England is now in a worse 
condition than it has been in during the last ten years. No one 
would have agp gs in 1873, that in 1878, No. 3 Cleveland pig 
iron would be sold as low as 39s. 6d. per ton. But such is the 
fact, and needy sellers will part with iron as low as 39s. per ton. 
Although so many blast furnaces are standing idle, makers’ stocks 
are still very considerable, and Messrs. Connal and Co., the 
great warrant store keepers, have in their Middlesbrough stores 
64,500 tons. 

The finished iron trade is unaltered. In rails there is nothing 
doing excepting at the steel works, which are kept fully going. 
There is a good demand for plates, but the competition is so keen 
— i earemaes are scarcely worth having at the prices which can 


I am glad to know that the ironworkers intend to abide by the 
award of Mr. David Dale,which reduces their wages 9d. per ton off 
puddling, and 74 per cent. off other classes. The chief cause of the 
dissatisfaction amongst the workmen was a misunderstanding as 
to the payment of level hand money. It is now agreed that the 
various employers should encourage the puddlers to work level 
hand with the usual allowance until the underhands are prepared 
to go to work. 

6n the Tyne, Wear, and Tees there is considerable activity in 
the ship-yards, and the engineering establishments are fairly 


usy. 

For all kinds of fuel there is only a poor demand, and prices 
are very low. In consequence of the holidays and the general 
stoppage of work in the iron districts, most of the pits have been 
laid off for several days. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been closed a great part of the week on 
account of the holidays, and the amount of business done is 
therefore small. When the market re-opened the feeling was 
= and few transactions took place. 

The warrant market was closed on Friday and Monday. On 
Tuesday business was flat all day at 50s. 8d. to 50s. 7d. cash. On 
Wednesday the market was very dull all day, with business at 
50s. 3d. cash, and 50s. 5}d. one month. To-day—Thursday—the 
market was also very flat, at 50s. 24d. to 50s. cash. 

For makers’ iron the demand is quiet, with little change in 
rices. Good mixed brands have declined 3d. perton. Carnbroe, 
Vo. 3, 6d.; and Eglinton and Dalmellington, Nos. 1 and 3, 6d. 

each. The following are present quotations :—G.m.b., f.o.b. at 
Glasgow, per ton, No. 1, 51s. 3d.; No. 3, 49s. 9d.; Gartsherrie, 
No. 1, 58s. 6d.; No. 3, 53s. 6d.; Coltness, No. 1, 63s.; No. 3, 
55s.; Summerlee, No. 1, 57s. 6d.; No. 3, 51s. 6d.; Langloan, 
No. 1, 60s.; No. 3, 53s.; Monkland, No. 1, 51s. 6d.; No. 3, 50s.; 
Clyde, No. 1, 53s. 6d.; No. 3, 51s. 6d.; Govan, at Broomielaw, 
No. 1, 51s. 6d.; No. 3, 51s.; Calder, at Port Dundas, No. 1, 
57s.; No. 3, 51s.; Glengarnock, at Ardrossan, No. 1, 57s.; No. 3, 
52s. 6d.; Eglinton, No. 1, 52s.; No. 3, 50s.; Dalmellington, No. 1, 
52s.; No. 3, 50s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
a selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
a 6d.; No. 3, 55s. 6d.; Kinneil, at Bo’ness, No. 1, 54s.; No. 3, 


The home demand for all kinds of manufactured iron is slow, 
but there has been rather more inquiry from abroad. 

Last Saturday the wages of the ironworkers were reduced at the 
Motherwell, Dalziel, Mossend, Shield, Muir, Clydesdale, and other 
works in the central district of Lanarkshire, in accordance with 
the recent award of Mr. Dale, as to the North of England trade, 
by which that of this locality has for some time elected to be 
guided. The reduction amounts to 9d. per ton on puddled iron, 
and 74 per cent. in the case of millmen and other workmen 
employed in the trade. A month’s notice of any alteration in 
the rate now paid requires to be given by either side. The rate, 
which will be the lowest that has ruled for the past twenty years, 
will be 8s. per ton, which is 6d. above that given in the 
e difference being allowed on account of the greater 
degree of hardness of Scotch iron. It is calculated that the 
puddler will still be able to earn about £1 14s. a week. The men 
struck on Monday — the reduction, but the strike is not 
ex: to continue for any length of time. 

e coal trade has been rather busier in the foreign department, 
an accession of orders having had to be made up from a variety 
of different places abroad. A considerable quantity has been 
consigned to Malta, Gibraltar, and n, as well as to Quebec. 
To the latter place the vessels of the timber fleet have now all 
taken their departure, and they have not taken quite so large a 

uantity of coals as in recent years, about 1000 tons less than in 
the spring of 1877. No pig iron has this year been shipped to 
Quebec, and a number of the vessels have had to proceed without 
cargoes, and with stones as ballast. The home inquiry for coals 
is very backward, and prices continue low. At some of the 
ports a small steady business is now bpm | done in the 
export and coasting trade, but there too inland orders are poor. 
Everywhere there is a much larger production than can be 
consumed, 

The miners in the employment of Messrs. James Dunlop and 
Co., of the Clyde Ironworks, have received intimation of a 
further break in their wages, to the extent of 3d. per day, which 
will bring the pay down to 3s. 3d. The reduction will come into 
force on the 2nd May. 

Towards the close of last week, Messrs. John Elder and Co., of 
Fairfield, Glasgow, launched the Curacoa, the second of six 
corvettes they are building for the British Government. This 
vessel is in all respects similar to the Comus, launched several 
weeks ago, and a description of which appeared in THE ENGINEER 
at the time. The other four corvettes are well advanced. 

I hear that the Messrs. Griffin, of London, have resolved to 
publish fresh editions of the whole of the late Professor Rankine’s 
engineering works, and that they have concluded an arrangement 
with Mr. W. J. Millar, C.E., to edit the series, and bring them 
down to date in every case where improvements or discoveries 
render such supplementary work advantageous, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue plan for re-organising the Great Western Colliery Com- 
pany is now before the public. It is Pee that the new 
company shall have a nominal capital of £150,000 divided into 
30,000 share of £5 each, viz., 20,000 shares ordinary, and 10,000 
shares carrying a preferential interest of 10 per cent., and having 





a preference not only of the profits but also in the capital. 
e total coal sent from the whole of the Welsh ports last 


orth of | joad 





week amounted to within a trifle of 70,000 tons; of this 40,000 
tons in round numbers left for the Mediterranean ports, and 23,000 
to France. 

An unusual number of Cardiff vessels, or vessels loaded at 
Cardiff for foreign ports, have met with mishaps of more or less 
severity during the past season. The last was the City of 
Dublin, from Cardiff to Gibraltar. She went ashore near 
Lisbon this week, but twenty of the crew were saved. This week 
also an iron ore vessel belonging to Cardiff, and on its way from 
Spain, struck on the rocks near Ile Sein, and has put into Brest 
in a damaged state. 

Messrs. Poingdestre and Mesnier, of Swansea, have added within 
the last few days a fine iron screw steamer to their fleet. She was 
built on the Tyne by Schlesinger and Co., and will carry a dead 
weight cargo of 1700 tons. 

Notice of reduction has been issued to a section of the work- 
men employed at Blaenavon Ironworks. 

The Rhondda Engine Works are to be sold on May 2nd. 

The consignments of rails show some degree of liveliness at a 
few of the works. Rhymney last week sent 650 tons rails to 
Dronthain and 500 to Sundswall, while from the Dowlais works 
2050 tons rails went to Newcastle, New South Wales, and 1225 to 
Vera Cruz. In bars, the only cargo of any note was shipped by 
the Llynvi Company for Smyrna, and 30 tons to France by Mr. 
Deacon. 

Other ironworks appear inactive, and a general survey shows 
that none are doing a profitable business, while as for any new 
ventures coming to the front, there is not the slightest sign. 

I refer to this, as there has been a wide-spread rumour not 
only of a start at Plymouth, but also at Cyfarthfa. With regard 
to Plymouth, it is not likely, now that the war trade is so 
prostrate, that any reorganisation of the company will tend to 
the investment of fresh capital in putting the works in a con- 
dition to meet the market, and Iam assured that there is no 
possible chance for anything at Cyfarthfa at present. 

The tin-plate trade remains in the condition described in my 
last, but it is certain that movements of a decided character are 
on foot, which will not only affect the Welsh but the English 
makers as well. On Tuesday a large meeting of makers took 
place at Swansea, when 144 mills, out of a total of 218, were 
represented. The Glamorgan, Monmouthshire, Forest of Dean, 
Carmarthenshire, were well represented, and in addition, mills 
from Workington, Wolverhampton, and North Wales. The 
proceedings were private, but it transpired at the close that the 
sanction of twenty more mills was required to give the meeting a 
ruling authority. When this is obtained the Sacisten will be to 
reduce the make one-third for three months, such reduction to be 

upon the maximum make of 450 boxes for each steam mill, 
and 350 for each water mill, and that a deed be drawn up and 
signed by all, binding each to carry out the arrangement under a 
penalty of £500. 

It is not generally known that most of the tin used in Wales is 
imported from Australia, the colonists being able successfully to 
compete with this country. 

In the Forest of Dean all branches of industry are dull, with 
the exception of the house coal trade. Best coals are quoted at 
pit at 9s. 








Sorrenrnc Water.—In our impression for the 3rd of August 
we illustrated and described works for the supply of water to St. 
Helens from Collin’s-green. These works are now nearly 
finished, but the water has doubled its hardness since the works 
in question were first comtemplated. At a recent meeting of the 
St. Helens Water Committee, the engineer, Mr. Gaskin, reported 
on Clarke’s process for softening water as carried out at Bushy, 
and as the smaller details of the process are not very familiar to 
many engineers, we fancy that Mr. Gaskin’s report will be read 
with interest. The process is carried out by the Colne Valle 
Water Company at Bushy in the following way:—“ The lime is 
first placed in agitators worked by a small hydraulic engine, by 

ressure from the main; a a of water is then added to 
ring it to the consistency of milk of lime. It then passes 
through a perforated false bottom, on through sieves to a small 
receiving tank, and then to two large lime-water producing tanks. 
This milk of lime, which lies about 3ft. deep in the tanks, is 
repeatedly stirred up by a number of perforated pipes laid on the 
bottom of each tank, through which previously softened water, 
under high pressure, is forced in to cause sufficient agitation. It 
is then allowed to settle, and the clear lime water produced is 
drawn off into a series of three softening reservoirs alternately, 
mixing the lime water with the hard water delivered from the 
well, in the proportion of 1 of lime water to about 8 or 9 of hard 
water. In about five or six hours the water becomes clear, and is 
then ready to be pumped to the high level reservoir for distribu- 
tion. Each reservoir works in rotation—one mixing, one settled 
and heing used, and the other being cleaned out. The lime 
recipitated in these reservoirs is run out, and pumped by asmall 
[ediaalle engine, worked by pressure from the main, into a filter, 
where the mixture settles; the top liquid is run off, and the 
residue foutinn) may be sold to brickmakers for about 2s. per 
e lime in the lime-water producing tanks, after it is 
exhausted and will not yield sufficiently saturated lime water, is 
run into a small tank and pumped up by asmall hydraulic ——. 
worked by pressure from the main, into separate dry brick filter- 
ing tanks, and when sufficiently dry is sold for agricultural 
pu for which from 2s. 6d. to 5s. per ton is received. The 
tota: aie on the works at Bushy was £100,000, and they supply 
aily 











100,000 gallons per day, though provision is made for a 
suppl 1,000,000 gallons. e total hardness before softening 
is 1 deg; afterw: , 4deg.” 
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TESTING GUNS. 

For about five hundred years the method of ascer- 
taining the safety of cannon has consisted in visiting 
upon the gun a strain much in excess of that intended 
to be visited upon it in service, by the simultaneous dis- 
charge of several projectiles propelled by a greater than 
service charge of powder, or by some analogous method 
of producing extrainternalstrain. Artilleristsaslongagoas 
the days of La Martilliére discerned, however, that there 
were no means available for determining what was the 
strain thus visited in the gun in excess of that to which 
it would be constantly exposed in service, and some 
attempts were made to estimate on dynamic principles 
—the weight of projectile and powder being given with 
the calibre of the gun and form of powder chamber— 
what should be the strain imposed upon the gun by this 
charge. Occasional proofs, however, were not wanting 
to indicate how entirely untrustworthy were any suc 
a priori attempts to estimate the strain to which the gun 
was subjected. About the commencement of the third 
French Empire investigations were made in France with 
the same object, but deduced by more refined methods, 
experimental and mathematical, but it is believed with 
little advance, and the actual strains put on guns at proof 
still remained nearly as uncertain as in the days of 
Coehorn. With the immense increase of size given to 
cast iron guns for naval use, introduced by Rodman and 
others in the United States, the urgent need of some 
more exact knowledge became more apparent, and to 
Rodman and the artillerists of the United States we be- 
lieve is due the first use of appliances analogous to the 
“crusher gauge,” which has since been much employed in 
our own service, and latterly has been brought into 
further prominence by its employment in the proofs of the 
38 and 81-ton guns at Woolwich and elsewhere. The 
“crusher gauge,” however, even in its best forms, is not 
absolutely a reliable instrument, although in the opinion 
of American and British artillerists it remains up to the 
present the best they possess. The sources of uncertainty 
are various, and the limits of error can unfortunately 
never be pre-determined. It can never be predicted how 
far any two “ crusher gauges,” though formed from pieces 
of the same length of cast or of drawn prismatic rod, 
may differ from each other in, hardness, toughness, or 
other physical qualities, so that the two being exposed to 
equal impulsive strains shall not be crushed or doubled- 
up unequally, Even were the material of the gauges 
sheokutaly alike, it cannot be with any exactness deter- 
mined what difference in the crushing-up shall be pro- 
duced by even slight differences in the velocity of appli- 
cation of the impulsive strain, so that slight variations in 
the rate of ignition of the powder, and therefore of 
development of its gases, may produce very different re- 
sults, though the final statical strain be the same and the 
crusher pieces identical. 

Were we to rag space by going more fully into 
the conditions of the gaseous pressure visited upon 
a more or less completely closed cylinder exposed 
to the strain of fired powder, it would not be diffi- 
cult to show that there are other conditions, not 
by any means unimportant, but which we have not 
referred to, all a i to uncertainty in the indi- 
cations afforded by the crusher gauge. The proof of 
cannon by the use of gradually increasing charges of 
powder advancing finally @ outrance may never be 
neglected, although we are left in such uncertainty as to 
what amount of strain on the gun has been produced by 
each successive discharge, nor what amount of injury, if 
any, may have been already a. upon the material 
of the piece, nor, therefore, how far we may further in- 
crease the strain, nor whether the next increment, how- 
ever small, may not prove destructive to the gun. 
Admitting, as all must do, that the gunpowder test must 
always remain the final and crucial one, may we not con- 
sider whether some other form of test is not within our 
reach by which the bursting strain per unit of surface 
may be known with exactitude, the rapidity of applica- 
tion of that strain, or velocity of impulse having been 
recreate and its amount when applied certain] 
snown! It seems to us that these conditions may all 
be fulfilled, as well as some others, which the reader will 
discern for himself, by the application of hydraulic pres- 
sure under suitable conditions. 

There is nothing new in the mere application of water 
pressure to the proof of guns. It was employed thus 
almost a century ago at the Carron gun-foundry, and in 
numerous arsenals, including Woolwich. In all cases, 
however, the water pressure has been so applied as to 
differ wholly from the strain produced by fired powder, 
and the liquid being pumped into the gun already 
filled with water, as if into the cylinder of an hydraulic 
press, visits no sensible strain upon the piece except a 
statical one slowly applied, under which, if sufficiently 
increased, the gun itself may burst or not; but the result 
gives no sure information as to what amount of impulsive 
strain with known velocity of application it could have 
withstood. It also involves another source of error 
scarcely susceptible of even approximate calculation. 
Some of the facts, known under the misapplied name of 
“fatigue of metals,” and which has received much light 
through the researches of Gen. Cavalli, printed several 
years ago in the “Transactions” of the Turin Academy 
of Sciences, abundantly prove that a gun exposed to 
water pressure continued for a considerable time may 
give way by bursting, although it might have withstood 
unharmed a much greater pressure momentarily employed 
and rapidly withdrawn, such as that visited by the gases 
of fired powder. Is it, then, impossible, by the applica- 
tion of liquid pressure to the interior of a gun, to visit 
upon its material an internal strain—circumferential and 
longitudinal—which may approach as near as we please 
In Intensity to that produced by fired powder, and which 
strain shall be applied impulsively with a very wide 
range of velocity of application, and the amount of which 
Strain, as well as the velocity of its application, shall be 
known and self-recorded with almost absolute scientific 





exactness? We think not. To enter at all points with 
sufficient lucidity and fulness upon this subject would 
require far wider limits of space than we can afford. 
he following suggestions, however, will sufficiently in- 
dicate to the physicist and the mechanician, or to the 
scientific artillerist—who must be both—what we propose 
for their notice. 
int a gun, whether rifled or smooth-bore, is to be 
proved hydraulically and meg SA i being fixed 
in a vertical position, with the breech end downward, and 
either before the vent has been bored, or if bored, after 
it has been plugged effectually. The gun thus placed is 
to be filled to near the muzzle with recently boiled and 
then cooled water, which has thus been deprived of com- 
bined or dissolved air. A tompion or plug, which will 
be best of iron or steel, is fitted to enter the muzzle of 
the gun, and reaches the surface of the water, filling the 
same when pressed down on the latter, and is provided 
at its lower end with a water-tight ring analogous to the 
cupped leather of a pump, or to some one of the forms 
of metallic gas rings now largely employed with rifled 
projectiles. It must be provided with a small screwed 
plug arrangement, through which any residual air 
between the water in the gun and the tompion shall 
escape on the latter being pressed down, and the aperture 
is then to be perfectly closed. The gun, being thus pre- 
pared, may, if of moderate size, stand perfectly in free 
air, but if of large size, will best be secured between 
two vertical guides, like those of a pile engine, and 
carried to any required height. Guided by these vertical 
posts, a heavy weight or ram—the weight being variable 
at pleasure—is to be raised by any ordinary method to 
such height as may be chosen, and the described arrange- 
ments being complete, this weight is to be dropped from 
the given height upon the tompion which closes the 
mouth of the gun. It will be obvious that whatever be 
the intensity of the impulse per unit of surface with 
which the tompion is driven inward, the same will be the 
strain per unit of surface at the same instant visited upon 
every corresponding unit of the interior surface of the 
in. We shall not extend this article by developing in 
Boriuiihes the amount of strains thus visited upon the 
piece under proof. Any such development would be 
useless to the unscientific mechanic, and to the theoretic 
mechanician they will be sufficiently obvious. The mass 
of the weight to be dropped is given, and the height from 
which it is to be dropped ; therefore, neglecting the small 
resistance due to the friction of motion of the tompion, 
the range of which, however, need not extend beyond a 
few tenths of an inch, we have by the well-known 
formule the velocity with which the weight reaches the 
tompion, and also the wis viva of the impulse communi- 
cated to the latter. The whole of the vis viva of the fall, 
with the exception of a small fraction, will be visited 
upon the gun. 

It will be obvious to the mechanician how various are 
the ways in which this apparatus may be applied to the 
proof of guns, every condition of strain being in each 
case known with sufficient accuracy. It is also obvious 
that we may deduce the principal strains from the well- 
known formul of falling bodies with scarce appreciable 
error ; but we may have an ample check or control upon 
such hendaimensdile obtained results, for we may immerse 
in the water filling the interior of the gun a gauge for 
impulsive pressures which shall show after withdrawal 
of the tompion what was the actual amount of the strain 
visited by the descent of the weight. A little glass glo- 
bular or cylindrical vessel filled with water with semi- 
globular ends, and with an open tube of small calibre 
extending from one end, and having a little metallic 
index which shall be driven inwards at the moment when 
the water within the vessel is compressed, and which 
shall remain after relief of pressure at the place in the 
tube to which it was driven, will be sufficient for the pur- 
ose. The coefficient of compressibility of water is 

nown with great accuracy by the experiments of Canton 
and QOersted, and no correction will be needed for 
volume, as the glass vessel is exposed to equal pressures 
inside and out. With certain modifications, we have no 
doubt that a gauge whose action should be based upon 
the compression of water would give greatly more reliable 
results than can the crusher gauge if employed as a mea- 
sure of the strains produced by gunpowder proof. The 
limit of velocity conveniently practicable with a_ free 
falling weight, although very considerable, would fall 
very short of that which experimenters such as Rum- 
ford, Schishkoff, and others have assigned as that of 
radial expansion in the gases of fire gunpowder ; but 
should gher velocities Te required than are conve- 
niently attainable by gravitation, it is not difficult to 
conceive the means by which the falling mass can be 
actuated. 

We do not propose to abandon wholly the proof of artil- 
lery by gunpowder as the final and crucial test, but to 
employ the impulsive water proof preliminarily, and up to 
a certain limit, which might be conveniently so high that 
any seriously defective guns would be thus detected, not 
only under circumstances admitting of certainty as to the 
strain applied, but under circumstances, as compared with 
gunpowder preliminary proofs, of t rapidity in mani- 
pulation an very much diminished expenditure in appli- 
cation. 

Two difficulties may occur to the artillerist as possible 
consequences of the immense calibre at which cannon 
have already arrived. With a gun of 17in. or more in 
calibre, the tompion of corresponding diameter would be 
unwieldy to handle, and the mass required to fall upon 
it be also inconveniently great. These difficulties are 
real, but are easily obviated. In the case of guns of great 
calibre, the tompion or muzzle plug should be so formed 
as to be effectually secured tothe gun itself while being 
employed. This may, perhaps, most conveniently be 
done by means of a circular clutch or piece projecting 
from the muzzle of the gun, and to be cut off when no 
longer required. The tompion itself, in this case, is to 
have acylindrical aperture placed centrally, and provided 
with a steel internal or secondary tompion of correspond- 





ing diameter, whose function is to act as a piston when it 
shall be struck by the falling weight. It is obvious that 
this smaller tompion, when driven inwards, will visit 
any required pressure per unit of surface upon the interior 
of the water-filled gun, as effectually as a larger tompion 
equal to the calibre of the gun, and that all difficulties of 
manipulating a tompion and falling weight, proportioned 
to the full calibre of a very large gun, are thus avoided. 
It is scarcely necessary to say that the volume of water 
to be displaced, whether by the large tompion or by the 
secondary or smaller one passing through it, must remain 
constant for equal strains upon the gun. Hence, the 
smaller tompion must be driven in through a range as 
much greater as its transverse area is less than that of 
the gun’s cross section. One word more may conclude 
this sketch. Little as, even yet, are understood the 
physical conditions under which the passive resistance of 
metals gives way under sufficient rupturing strain, we 
may be certain of this, that in all metals possessed of a 
certain balance of rigidity and toughness, Hook’s law, 
“ut tensio sic vis,” applies, and that a distortion of the 
metal under strain is proportionate thereto. Hence, 
knowing by experiment the impulsive strain, and the 
amount of extension produced by it when the material 
is torn asunder, we can fix the amount of any less impul- 
sive pressure which shall produce a determinate amount 
of tensile strain and extension of the material, or vice 
versa. Civil engineers and mechanicians have long 
employed these principles as regards statical strains, and 
there is no reason why they should not be extended to 
strains suddenly applied and acting impulsively, due 
attention being given to the molecular conditions involved 
in both cases, the chief of which have been clearly set 
forth by Cavalli, Moseley, and others. R. M. 








THE PARIS EXHIBITION. 
No. XVII. 

THE incomplete state of preparation of the several 
machinery departments, with the exception of the British 
Agricultural Hall, which is far ahead of any other 
section, precludes any chance of a clear and definite 
description of what the ultimate appearance of the 
Exhibition will be. After wading through acres of 
packing-cases, full and empty, climbing over heaps of 
débris and escaping the pitfalls of excavated foundations, 
it was quite setpealine to enter the shed devoted to the 
agricultural exhibits of Great Britain. The building 
itself, situated in the north-east corner of the Champ de 
Mars, between the main building and the Seine, does 
justice to the liberality of the Government, who sub- 
scribed £2300, and of the eleven exhibitors who found 
the remaining £2000, to enable this important branch of 
industry to be fittingly represented. The leading feature 
in its construction is the introduction of bent timber in 
the roof, which gives an excellent idea of strength, and 
at the same time an air of lightness suitable to a 
temporary structure. The stage of completion down to 
the smallest details from roof to floor is evidence of the 
earnestness of the exhibitors in the task they have 
undertaken, and each seems to have vied with the other 
in producing as harmonious a total as possible com- 
patible with the variety of exhibits. A minute descrip- 
tion of the various implements is at present out of the 
question. The show itself is too comprehensive to admit 
of a detailed account of the various machines, therefore 
we must content ourselves for the moment with a brief 
notice of a few of the stands. 

One of the most prominent exhibits in the building is 
a steam ploughing engine by Messrs. Fowler, of Leeds, 
shown without lagging, so that the excellence of work- 
manship of the boiler can be better appreciated. This 
engine 1s painted a cream-coloured white. The general 
effect is novel to English eyes, but we believe this colour 
has been adopted by the firm at previous foreign exhibi- 
tions. There is a separate exhibit of the slide vaive, a 
modification of Webb’s circular valve which has been 
already illustrated in our columns. The improvement 
consists in the introduction of an oval plate within the 
body of the valve, which serves the purpose of relieving 
the pressure on the back of the valve. A detailed 
description without drawings would hardly be of use, 
and we shall return to the subject again. Messrs. Ran- 
somes, Sims, and Head, of Ipswich, appear to have 
provided a stock of implements suited to every agricul- 
tural purpose, and to every country under the sun. A 
horse rake, constructed almost entirely of iron instead of 
wood, as in the American system, and with straight 
instead of the usual bent axles, is worth notice, as it is 
specially intended to compete with American rakes. 
The cost price may not be quite so small as the American 
rake, but the durability of metal, as compared with that 
of wood, and especially of the wood from which the 
American rakes are occasionally constructed, will ulti- 
mately more than compensate for the extra prime cost. 
We noticed besides a New Zealand plough, with rotary 
cutters, tor turning up prairie and virgin land, a sugar 

lough for one furrow, with extra subsoiler, which has 

en found to work better than any other system, the ground 
being turned up to a depth of about 8in. and the subsoil 
broken to a further depth of 6in. at one operation, 
and a bullock plough for India, Egynt, and the Phillipine 
Islands. The foreign yap ae made by this firm are quite 
as cheap as those supplied from American manufacturers 
and have the extra recommendation of having been fitted 
before being sent out from the shops, whereas the Ameri- 
can ploughs are sent out direct from the bench in large 
quantities of the several parts, without any attention 
being paid to possible difficulties of fitting them together 
when they arrive at their destination. The same firm 
exhibit also a double-grinding mill for Indian corn, in 
which the grain is first cracked in its passage from the 
hopper to the stones ; as far as we could see, it is a very 


simple expedient for combining the principles of high and 
low grinding, and this with a happy omission of the 
tedious and expensive intermediary operations which 


have hitherto militated against a more general adop- 
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tion of the former process. A semi-portable engine on the 
same stand has been constructed for mining and 
general purposes, and with a view to its adoption 
in all countries. The annexed sketch will give some 


idea of a new patented arrangement by the above firm, in | 
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FIRE-BOX OF RANSOME’S STRAW-BURNING ENGINE. 


straw-burning fire-boxes, by which damp straw can be | 


used as fuel, and the consumption generally considerably 
reduced. The area of the grate has been diminished, 


and combustion is assisted by the heat of the fire-brick | 


bafflers.. The deposit of silica in the tubes, hitherto a 
source of much trouble when the straw was damp or 
dirty, is by this means prevented, and the consumption 
of fuel has been brought down to from 12 Ib. to 13 lb. of 
straw per horse-power per hour. 

Messrs. Garrett pa Sons’ stand forms one of the 
most attractive in the building, and is well worth 
a close inspection. i 
and the 
to the surrounding neutral tints. 
and Porter are well represented, and Messrs. Robey 
and Co. have fully upheld the reputation their high- 
class work has obtamed for them. A_ particularly 
neat arrangement which drew our attention was the 
introduction of a stop valve under the control of a 
governor, which can 6 be adjusted by hand without 
interfermg with, although toa certain extent reducing 
but not curtailing, the action of the governor itself. This 
roundabout: description is necessary on account of the 
poverty of the English language in certain technical 
terms ; the German expression “ stellbar” expresses the 
action of this valve in une word. Messrs. Ruston, Proctor, 


and Co., make an excellent show, but owing to the absence | 


of some of the exhibitors, the care with which the 
machines were covered up to protect them from the 
clouds of dust from the unfinished annexes, and the short 
space of time at our disposal, we were obliged to turn our 
steps to other sections, and to postpone a further deserip- 
tion of several interesting exhibits until we can do them 
justice. 

The French machinery department is in so backward a 
state that any attempt at a Staelin would be as futile 
as our endeavours to get even a general idea of what 
ultimate form the heterogeneous and chaotic mass will 
eventually take. In a few isolated cases the exhibits 
were completed and machinery in motion, but the general 
aspect was oneof utter bewilderment and confusion. There 
was some highly-finished portables engines with the usual 
circular fire-boxes either cased in brass or painted a rich 
vermilion, picked out with gold, exhibited by Hidien, of 
Chateauroux, by the Société Centrale of Pautier, and by 
del Ferdinand, of Vierzon; some horse gears systéme 
creuze, by Hippolyte Maréchand, of Montmorillon, and 
by Albaret and Co., of Liancourt, are novel, but very 
few machines in this department are in a sufficiently 
advanced state to demand more than the most cursory 
notice. An engine by E. Boyer, of Lille, by the same 
firm,’ faced by a compound beam engine, is nearly 
completed. The first of these engines drives one of the 
lay shafts with eight, and the second with six ropes. 
Both are excellent specimens of workmanship, and will 
be used during the Exhibition in working a section of 
the transmission for other machines, when a better oppor- 
tunity will be afforded of describing them more fully. 

Messrs. Caillard, of Havre, exhibit a very handy steam 
travelling crane, in daily use. 

Messrs. Dubugq, of Paris, show a large pumping engine, 
the parts of which still lie strewed in every direction. 

Messrs. Cail and Co. have a large Corliss engine, nearly 
completed. 


The work is very highly finished, | 
colouring adopted forms striking contrast | 
Messrs. Aveling | 


dients, with centre rack in which the boiler is set at an 
incline of half the angle of the steepest incline, to coun- 
terbalance the displacement of water. Our visit to the 
several departments of Holland, Belgium, Russia, and 
Austro-Hungary was attended with little success. 
utter confusion was too great to admit of any special 
| notice being devoted to particular exhibits, and it would 
be impossible to single out any one section which was 
not more conspicuous for its incompletion than for any 
distinguishable feature of its exhibits. 

In the French department there is a large display of 
locomotives for the most part complete, although a great 
| deal of painting, and varnishing, and cleaning up of 
| bright work is still in progress. These engines will be 
| found at the southern end of the French annexe—a long 

building running parallel with the main machinery hall 
|at the west side of the Champ de Mars. 
principal group are arranged in two rows with railway 
carriages and vans between. Of these last we shall say 
| nothing at present, and of the locomotives only so much 
| as will indicate their general characteristics, reserving a 
detailed description for a future day. Very wide depar- 





that English practice is all wrong, that French practice is 


locomotive engine assumes so long as it has wheels to 
carry it, a boiler to supply steam, cylinders to propel it, 
and valves to distribute the steam. Let the answer be 
| what it may, it is at least certain that nothing at all like 
| these French engines has ever been seen in England. In 


“6-foot” space between the rails, such is the enormous 
overhanging of the engines at each side. 

M. Forquenot, locomotive superintendent of the Paris 
and Orleans line, exhibits a four coupled engine with 
outside cylinders, No. 383, built in the present year. 
The Chemin de fer de l'Ouest sends a four-coupled 
engine, No. 893, built by Messrs. Gouin and Co., with 
outside cylinders; both these engines have the over- 
hanging valve gear so much in favour in France. The 
| Fives Lille Company show a four-coupled tank engine 
| with inside cylinders and eight wheels ; next to this is a 


| locomotive built by the same firm for the Chemin de fer | 


|de l'Ouest. Then comes a very fine express engine, 
| No. 2861, built at the works of the Chemin de fer du 
Nord. This engine has inside cylinders, four coupled 
wheels and a four wheel bogie. The Chemin de fer du 
Midi Company send a curious engine with outside cylin- 
| ders, fixed at about the middle of the length of the 
| boilers. The four-coupled wheels are arranged just 
| before and behind the fire-box, and the leading end_ of 
| the engine is carried on a single pair of wheels, which 
| have evidently no light load to support. From the 
| Chemin du fer de Est comes ,an engine somewhat 
| similar to that last noticed, with the most remarkable 
reversing gear we have ever seen. The seventh engine 
| Messrs. Cail and Co. The eighth is a curious little tank 
| locomotive on Mallet’s compound system, with outside 
| cylinders. The ninth is an eight-coupled goods engine in 
| a very unfinished condition, by whom exhibited we can- 
| not tell, as there is no name on it, nor could we find any- 
| one to supply the required information. The tenth is a 
in outside cylinder engine, shown by the Paris, 
| Lyons, and Mediterranean Company. 
four-coupled express engine, with a peculiar compensating 
| arrangement for the springs of the driving wheels, two 
| springs only being ak which impressed us favourably. 
| The twelfth engine is an eight-coupled goods, close to 
| which is a very neat tool for turning crank pins in their 
| places. The thirteenth is a six-coupled goods engine for 
| the Paris and Orleans Railway. The fourteenth loco- 
| motive has inside cylinders and outside valve gear, the 
valve chests coming through the side frames. The 
| fifteenth and last engine in this group is a small con- 
| tractor’s locomotive with a vertical boiler and four coupled 
wheels. 
| engine and horizontal winding drum. 
| of all these engines is admirable. Several other locomo- 


| tives are to be found in this annexe, but they are for the | 


most part incomplete, and we shall reserve a description. 
We have said enough to show that this branch of 
| mechanical engineering is not unrepresented. 


Messrs. Windsorand Sons, of Rouen, showa beamengine, | 


and Messrs. Ed. Victoor Foury and Co., of Corhehem, | 
an elephant boiler, which from its papereas alone | 


forms a striking feature in the building. The only boilers 
in which we found steam up were eight Lancashire 
boilers by Messrs. Galloway, of Manchester, in the Eng- 
lish, and two by the Fives Lille Company on the French 
side. The latter firm on Monday started an engine for 


driving the “transmission,” and their stand will form | 
one of the largest and most prominent attractions in this | 


section. 
M. Chas. 


hope to give at an early date, and a three-cylinder engine, 
somewhat resembling Willan’s. We noticed a large 
Guibal exhaust fan by the same firm, which is apparently 
intended to be shown in motion, with what result to the 
comfort or otherwise of the neighbouring exhibitors it is 


at present difficult to conjecture. Further on we came to | 


a cluster of printing presses, embracing the latest 
improvements, side by side with pesal machinery, where 
the different stages of the severa 

doubt, a well-attended centre of attraction. 


Messrs. Cockerill, of Seraing, are erecting a large | 


pumping engine, which will not be completed for some 
weeks. 

Switzerland is well represented by a compound tandem 
rope gear engine with Russia sheet lagging, by Messrs. 
Sulzer Brothers, of Winterthur ; by a horizontal engine 
from the factory of Messrs. Sagin and Wick, Bale, 
already at work; and by a well-finished Riggenbach 
locomotive, from the workshops at Aaran, for steep gra- 


seer, of yg ain te Liége, shows a pair of | 
large winding engines, a further description of which we | 


processes will form, no | 


AND SOME RECENT IMPROVEMENTS IN 
THEIR CONSTRUCTION.* 
By Mr. W. Parker, Chief Engineer Surveyor of Lloyd’s 
Register. 
Dvrinc the last few years several important improvements 
| have been made in the details of marine engines and boilers by 
which the wear and tear has been lessened and the durability 
increased. The pressures meanwhile have been slowly but steadily 
advancing from 60 lb. to 75 1b., now a common pressure, and in a 
few instances 901b. has been reached. 
have also, I am assured by those engaged in working the steamers, 
been attended with a marked economy. 
time all attempts that have been made with new forms of boilers, 
with the view of obtaining still greater pressures, have uniformly 


been signal failures, and a vast amount of money has been swal- | 


| lowed up in extensive experiments bearing on this point. To prove 
this [ need only mention the names of the steamers Mare Antony, 
Fairy Dell, Malta, Montana, Dakota, and Howard, the boilers 
| of which were constructed to work at a pressure of not less than 
| 1301b. per square inch. The recent wdoption of mild steel for 
marine boiler-making, however, will enable the present form of 
boiler to be made of greater strength, and gives promise of further 
advancement in the direction of higher pressures ; and if experience 
| is satisfactory as regards the comparative durability of steel and 
|iron boilers, it may not unreasonably be expected that this 
| material will become almost universally used for their construc- 
tion. Some months ago the employment of steel for such purposes 
was ventured on by only one or two firms, but it is now coming 
into more general use ; and at the present time there are about 
twenty-seven marine boilers being constructed of this material, 
under the inspection of the engineer surveyors to Lloyd’s Register 





* Institution of Naval Architects. 


The | 


Those in the | 


tures from English practice are to be met with at every | 
turn, and we are irresistibly led to the conclusion either | 


all wrong, or that it really matters very little what form a | 


fact, it will be found that many of the designs actually | 
adopted could not be used on an English railway with a | 


| in the list is a six-coupled outside cylinder tank engine by | 


The eleventh is a | 


It is fitted with a Brotherhood’s three-cylinder | 
The workmanship | 


ON THE USE OF STEEL FOR MARINE BOILERS, | 


These gradual increases | 


But up to the present | 


with reductions in the scantlings of the shells and stays to the 
extent of about 25 per cent. In the first few sets of these boilers 
it was deemed advisable to submit the material to some severe 
sts. Pieces taken from the shell and front plates were subjected 
| to tensile tests, and the mean of the results of over eighty tests 
gave a tensile strength of 27°5 tons per square inch, while the 
extreme variations of strength in the different plates, manufac- 
tured by different companies, and on different processes, was not 
| more than four tons per square inch. Shearings of every plate 
| used in the construction of the furnaces and combustion chambers 
were subjected to a tempering test; they were made red hot, 
quenched in water and bent cold almost double, with satisfactory 
| results in each instance. In order to prove that the material 
does not suffer from the effects of repeated heated and cooling, I 
had two pieces of plate made hot and quenched in water 
repeatedly—one fifty times and the second one a hundred times, 
| but without any apparent injurious effect upon the temper of the 
materials, the specimens so treated bending almost double with- 
| out fracture, as may be seen from the specimen produced, 
Further, one of these pieces has been tested, and its tensile 
| strength found to be fully equal to the original plate. Specimens 
of the longitudinal rivetted seams were also pulled asunder and 
their actual strength ascertained. Boxes constructed to fairly 
represent the back-water spaces of the boilers were made of steel 
and iron and tested by hednmaite pressure to destruction. These 
experiments, which were not contined to steel manufactured on 
any particular process, and the results of which approximated so 
thee to each other, afforded pretty conclusive evidence of the 
fact that the improvements recently effected in the mode of 
manufacturing mild steel have insured the production of a 
material which, by its uniformity of tensile strength and duc- 
tility, &c., is eminently suited for all the purposes of marine 
boiler-making ; and the satisfactory nature of these tests, and 
the information gained thereby, have enabled us to dispense with 
many of them in subsequent cases, the actual tests now required 
being much less stringent. While this steel possesses such excel- 
lent qualities, however, it has been shown, on several occasions, 
that some of its essential qualities are liable to be injured to a 
much greater comparative extent than in iron by the operations 
usually occurring in boiler-making. For example, a great loss 
| arises from punching when special treatment is not subsequently 
employed ; it has been shown that this injury is to some extent 
proportional to the thickness of the plates, and varies with the 
relative sizes of punch and die. In three series of experiments I 
lately conducted on steel boiler plates, the loss from this cause, 
in some instances, rose in jin. plates as high as one-third of their 
ultimate strength, and in this respect these experiments agree 
with others previously made on plates of a similar thickness. 
The loss in thinner plates was found to be, for gin. plates, 18 per 
cent.; for Jin. plates, 26 per cent.; and Qin. plates, 33 per cent. 
In order to arrive as nearly as possible at a practical result, these 
specimens were prepared so as to represent the pitch and diameter 
of rivet holes occurring in practice in plates of that thickness. 
Four of these specimens, which were cut from the same plate, 
| are shown by the diagram, from which it will be observed that the 
| plain piece broke at a strain of 26°4 tons per square inch with a fine 
silky Costes ; the punched piece broke at 18°69 tons per square 
}inch with no appreciable elongation and with an uniformly 
crystalline fracture ; the specimen that had been rimed out after 
| punching broke at 28°2 tons per square inch with an elongation 
of 2in. in 24; while the piece that had been annealed after 
| punching stood 31°71 tons per square inch, and stretched consider- 
| ably. The results of the tests on the other specimens were prac- 
tically identical. The diminution in the strength caused by 
| punching was thus 28°7 per cent. in comparison with the solid 
plate, while it is considerably more if we compare it with the 
rimed or annealed plate. The drilled specimens in each series 
stood as much as the solid plate, and in one or two instances 
| there was even a perceptible gain in the strength of the drilled 
specimen. The effect of punching in these specimens was not 
only to cause them to break at alee tensile strain, but it also 
nace the specimens from stretching, causing them in fact to 
sreak with a crystalline fracture. This at first sight would seem 
| to indicate that the quality of the material had been deteriorated 
from hole to hole. It is not so, however, as these experiments 
show, and in this they confirm results previously obtained with 
material of a similar description. They clearly prove that the 
injury is confined to a zone of metal round the hole less than jin. 
thick ; for when Jin. holes were punched and then rimed out to 1 in. 
diameter the material stood as high a tensile strain as the plain 
| specimen. It has been shown by careful experiments that in the 
| process of punching steel plates the temper of the material 
ten altered for a short distance round the hole, the metal 
| becoming harder and less capable of stretching. Owing to its 
| hardness and inability to stretch, this part round the holes when 
the piece is under tension takes a higher proportion of the strain 
| than the other more yielding parts, and hence it reaches the 
| breaking strain sooner. When the part round the hole gives way 
| its strain is transferred to the other parts, and at first the extra 
strain falls suddenly on the adjoining parts, and this intense local 
strain apparently sets up a tearing action across the whole section 
of the plate, causing it to break at a low strain, without stretch, 
| and with a crystalline appearance. As the loss from punching is 
so much greater in steel than in iron plates above a certain thick- 
ness, it is desirable to reduce this loss so far as may be practicable, 
and it occurred to me that the hot rivet cooling in the punched 
hole might have the effect of annealing the disturbed particles 
round the hole, and restoring them to their normal condition. In 
| order to prove this I had a series of experiments made with steel 
plates fin. and 7,in. thick, and from the table A of results—see 
next page—it will be seen that the cooling of the rivet did not 
| affect the jin. plates, whilst the mean strength of the two y,in. 
specimens was increased about 1°8 tons per square inch, 
Punching the holes small and then riming them, or drilling the 
holes entirely, or annealing the plates after ordinary punching 
may be resorted to for maintaining the strength of the material 
in the structure. Another operation which injures steel to a 
greater comparative degree than iron is flanging, and it is neces- 
sary, in order to overcome the effects of this process, to.have the 
lates that are flanged subsequently annealed. If this precaution 
be not taken it will probably be found that after the work is 
completed the plates will crack, and this circumstance has given 
rise to many surmises as to the cause of the apparently mysterious 
fractures that have been found in some steel plates. In conduct- 
ing the operation of flanging with ordinary boiler-maker’s plant 
it becomes necessary to heat the plates locally, the effect of which 
is to induce in the vicinity of the heated parts a state of initial 
stress which in steel is much more severe than in iron. The 
| annealing is sufficient, however, to set at rest all the disturbed 
| particles, to relieve the strains, and thus restore the material to 
its normal condition. It would thus seem that greater care and 
attention must be exercised in the manipulation of this material 
than with iron, and that, while it is possible with careful treat- 
ment and proper appliances to practically maintain the original 
strength of the plates in the structure, the difference between 
the two materials and the consequent different manipulation 
required in each case must be realised, not only by the manager, 
but by the men who have to work the metal, for steel is much 
more liable than iron to be injured by the heavy usage to which 
materials are subjected in the ordinary boiler yard. This, it 
seems to me, is 2 point upon which we cannot be too emphatic. 
When it happens that in consequence of vp or careless 
manipulations unsatisfactory and unlooked-for results are obtained, 
and preconceived notions are somewhat rudely shaken, it not 
unusually occurs that in trying to unravel the cause of the mishap 
attention is almost wholly confined to the composition of the 
metal, and little or no bool is paid to the manner of working it. 
It is, therefore, incumbent on us to discriminate in such cases, as 
far as may be possible between what is owing to the quality of 
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the material, and what is simply the natural consequences of 
vant of care.* : 
“3 ‘With regard to steel rivets I may state that in all the boilers to 
which reference was made at the beginning of this paper the 
rivets used are steel. It appears that if care is taken to heat 
them uniformly, and not to overheat them, they may be used with 
as much reliability as iron rivets (I refer to rivets up to 1(in. 
diameter). ‘Che experiments made on the rivetted seams of these 
boilers have, however, disclosed the fact that the bar steel at 
present supplied for rivets is not of so uniform a character as the 
plates of the same material ; for while in one instance the rivets 
sheared at 27 tons per square inch, in another joint similarly 
proportioned the shearing strength was found to be not more than 
19 tons. This wide discrepancy in the quality of the material 
supplied from the same manufactory, and which has been 
thought to be of uniform character, is somewhat startling, and 
demands a full explanation. ‘The matter is one which primarily 
concerns the steel manufacturers, and it is now engaging the 
attention of some of the companies. When these investigations 
shall have been concluded we will no doubt be in a position to 
place as much reliance on the shearing strength of rivet steel as 
we now do on the tensile strength of steel plates ; but in the 
meantime until we are reassured on this head it is desirable to 
ascertain by actual test the quality of the rivets employed, and 
this is done in each instance in the boilers now in course of con- 
struction. , 

The experiments on rivetted seams have also shown that if 
double-rivetted joints are made of steel with the same ratio of 
hearing surface to area of plate as is usual with iron, there is a 
likelihood of the plate giving way by be om or upsetting 
behind the rivets, causing the holes to stretch oval and the joints 
to open at a very low strain compared with the ultimate strength 
of the material. So that a pressure of little more than twice 
that at which the boiler is designed to work, or, say, one-third of 
the bursting strength, would cause the boiler to leak. It will 
therefore be found necessary in proportioning steel joints to allow 
a greater amount of bearing area than would be done in iron 
joints. 
. The only important point in connection with this subject, 
regarding which we have scarcely any reliable data, is the question 
of the comparative corrosion in steel and iron marine boilers, and 
although the analytical experiments that are now going forward 
on a small scale may furnish some interesting particulars, it 
seems probable that we shall have to wait for the disclosures of 
actual experience. On a recent occasion when J had an oppor- 
tunity of examining the boilers of two vessels fitted with steel 
and iron boilers working under the same conditions, the steel 
boilers had apparently suffered more than theiron. In the steel 
boiler ten years old it was observed that the corrosion had been 
most capricious in its action, and the effects on contiguous plates 
which were to all appearance subject to precisely similar condi- 
tions were very different. The corrosion also seemed to be very 
severe in the narrow water spaces in which, from the defective 
circulation, the water would at times be driven from the surface 
of the plates. By the courtesy of the superintendent engineer of 
one of these steamers I was enabled to have a specimen cut from 
two plates which showed vastly different results so far as regards 
corrosion ; but upon being analysed they were found to be pretty 
nearly alike in their constituent elements, the slight variation not 
being more than would probably occur in plates from the same 
ingot. The percentage of carbon was very much higher than is 
usual in plates manufactured at the present time, and judging 
from the analysis the original strength of the material could not 
have been much short of 40 tons per square inch. The following 
is the analysis referred to, which was repeated by three different 
chemists, and showed practically the same results :-— 

TABLE B. 
Analysis of T'wo plates contiguous to cach other in a Steel Boiler 


working under Identical Conditions, which showed very different 
results as regards Corrosion. 





This plate badly} This plate in 











Percentage composition. corroded. | good condition. 

No, 1. | No. 2. 

Combined carbon .. .. 4. 4s. oe or4i | 0°40 

Graphite ’ e2?*.. None None 

Silicon .. ‘ és Trace Trace 

Manganese .. . ws 0°25 0°25 

Sulphur .. ; 0°05 oro8 

Phosphorus .. 0°02 0°02 

Iron (by diff.) 99°27 99°27 
} 

| 100700 


100°00 








It is only right to remind you, however, that at the time when 
the boilers in question were made the manufacture of mild steel 
had not advanced to such a state of perfection as has since been 
reached, and it would therefore be unsafe to accept these results 
° a criterion of the effects of corrosion on the steel of the present 
aay. 

With regard to the corrosion of shells, I think it is to be 
regretted that the longitudinal seams in shells are not made with 
double butt straps, as if this were done. and the inner strap and 
rivet heads were made of extra dimensions, a uniform corrosion 
over the entire shell to the extent of, say, about 30 per cent. 
would still leave the structure at its original strength, viz., that 
due to the strength of the longitudinal seam. 

Through the kindness of Mr. W. Dean, locomotive superin- 
tendent of the Great Western Railway Company, I lately had an 
opportunity of witnessing at Swindon an attempt to burst an 
experimental steel boiler, representing the barrel of a locomotive, 
as shown on Diagram 2. ‘The internal diameter of this boiler 
was 4ft. 4in.; it was made of 4in. plates double rivetted with jin. 
rivets, 2}in. pitch, the joints being double butt-strapped, and the 
workmanship extremely good. At a pressure of 728 Ib. per square 
inch the end plate cracked between the rivet holes for a consider- 
able distance round the plate marked A, and at 795 Ib. the increase 
on the original diameter of the barrel was, at the parts marked B, 
C, and D, gin., whilst at the bands it was only y;in. A hole in 
the top plate into which was screwed the connection to the pres- 
sure gauge was stretched about yyin. oval, and the leakage at the 
crack and at the joints was so great as to completely overpower 
the pump. ‘The annexed Table C gives detailed results of this 
experiment, 

‘This experiment would seem to indicate that, in consequence of 
the great stretch of the material, the leakage at the joints in steel 
hoilers, even although double butt-strapped, would give warning 


of the excess of pressure long before the bursting point was 
reached, 


At present it is scarcely practicable to rivet together with 
ordinary appliances plates of a greater thickness than, say, 1}in.; 
but it seems not improbable that we may before long be able to 
entirely dispense with longitudinal rivetting, and thus minimise 


. * I may here give a practical illustration bearing on this point which 
caine under my obser sation this morning. In a letter from one of our 
engineer surveyors he reports the unexpected fracture of two furnace 
pistes in steel boilers being constructed under his inspection, It appears 
. tat the furnaces were not exactly the same diameter as the front plates 
of which they were intended to be rivetted, and that they had been 
ci — and hammered to make them come in. The rivetting of the fronts 
pe furnaces wus little more than half finished, and was being proceeded 
by me with when the plates in both cases cracked from the rivet holes for 
" distance of about 8}in. at a considerable distance from the parts, then 
tone rivetted. The material was not of a brittle nature; a specimen 
non ed showed a tensile strength of 27°6 tons per square inch, and the 
twormne and bending tests were also satisfactory, cuttings from these 
The plates haying doubled to ¥, without any appearance of fracture. 
oath en of this case proves that although such treatment may to a 
i m extent be admissible in the case of iron boilers, it must be avoided 
n the case of steel 


. 








the difficulty now experienced in working heavy plates. The 
idea has now been revived of rolling boiler shells in broad, solid 
rings, and I am assured by several of the steelmakers in this 
country that it is quite iemgend to produce by this method 
cylinders of from 9ft. to 11ft. in diameter. A step has already 
been taken in this direction by an eminent steel manufacturer, 
who is now rolling solid cylinders of large diameter, which, when 
attached together, it is intended to work with compressed air at 
a pressure of 1000]b. per square inch. But while we are thus 
increasing the strength of shells, the one weak point in the boiler 
is the furnace ; for although steel furnaces will undoubtedly be 
stronger than iron ones of the same dimensions, yet the trans- 

ission of heat d ls that the thickness of the furnace-shell 
shall not be materially increased, and the stiffening rings, necessi- 




















lain one; so that the working pressure could with safety be 
Foubled so far as the furnace is concerned. Of course, if this 
form of furnace were rolled in steel, the increased stiffness of the 
material would produce a corresponding increase of strength ; and 
from the peculiar form of the flue, it also possesses a more exten- 
sive and therefore more efficient heating surface than that provided 
by the plain furnace. : 

Now as we have a material that gives us a boiler about 30 per 
cent. stronger than an iron boiler of the same scantlings, and as 
it seems possible that we may be able in the immediate future to 
dispense entirely with longitudinal rivetted seams by having the 
shells rolled, and as there has also been a furnace introduced 
which can work at twice the pressure of the ordinary plain flue, 
it does appear to me that we have succeeded in a great measure 
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DIAGRAM 


2,—EXPERIMENTAL 


tating rivetting, &c., which are found in high-pressure boilers, 
invariably occasion trouble at sea. It is therefore gratifying to 
mention a recent improvement which bids fair to fulfil all the 
requirements of the case, by supplying the necessary strength 
without increasing the thickness of the plates or having recourse 
to objectionable strengthening rings. ‘This consists of a corru- 
gated form of flue patented by Mr. Sampson Fox, of the Leeds 
Forge Company, to whose courtesy I am indebted for Diagram 38, 
showing this flue, together with the apparatus employed for test- 
ing it. The strength of this description of flue seems to be that 
due to the direct crushing strength of the material, and the experi- 
ments recently conducted to ascertain its collapsing strength, in 
comparison with the ordinary plain flue, showed that the corru- 


gated iron furnace had at least twice as much strength as the | 


STEEL 











BOILER TESTED AT SWINDON. 

in removing the old conditions that have militated against much 
higher pressures being obtained, and that we appear to be now in 
a position to make a fresh departure in the direction of still greater 
pressures, If the improvements which I have indicated prove, as 
{ have little doubt they will prove, successful, we shall have 
gained an advantage represented in the aggregate by an increase 
| of about 80 or 90 per cent. of the working pressure. In other 
words, we will be able to work the present form of boiler at 
| 160 lb. or 170 Ib. per square inch; and, although the resultant 
| economy will not be so great as that which attended the increase 
at one step from 30b. to 601b., we may confidently anticipate 
that it will be sufficient to give a great impetus to steam naviga- 
| tion, advancement in which has lately been so much retarded by 
the high consumption of fuel. 





TABLE A. 
Table of Tests taken in Dead Weight Lever Machine at Messrs. Chas. Cammell and Co.'s, Sheflield, to Show the Annealing Effect of a Hot 
Laer ee : ee Rivet in an Ordinary Punched Hole in Plates fin, and Yin. Thick. — 


Description. } 




















, pee nx Thickness. ede Breaking strain, Flongation Reduction of 
a nan | ee per aabaseg 8 percent. | area per cent. Remarks. 
No, 1. 3 | Plain piece. 27°125 28°125 } 38°85 ‘ 5 -», Silky fracture. 
> 
x 
No, 2. | i | Hole punched. 21°605 34°82 | 16°68 eae Hole 1-l7in, dia. 
| | | | ‘9 Crystalline fracture. 
; | | “ 
No. 3 | 3 Punched hole, Hot | 20°591 | 12°38 | 21°70 f ; Hole 1-17in. dia. 
| rivet rivetted in | {| ba Hot rivet with large 
with large head. | jt * head. 
| | | —S crystalline fracture. 
Nod. | 2 Ditto. ao en eo) 21°36 Pts Peed Hole 1-17in. dia. 
| | | rT Hot rivet with large 
| } | | ae head. 
| | | SS Crystalline fracture. 
No. 1 | Ys Plain piece. 27°292 30°25 51°36 | at | Silky fracture. 
(in 4in.) | a 
No. 2 ie Hole punched. 25°123 ot | 30°25 | Hole *88in. dia. 
} Silky fracture. 
| 
No, 3. } Ys Punched hole. Hot 20°798 44°70 14°80 Hole “88 dia. 
| rivet rivetted in | Hot rivet with large 
with large head. } | head. 
c —— SS, silky fracture. 
No, 4. .* Ditto. 27-141 21°70 17°30 32 Hole °88 dia. 


Hot rivet with large 
head. 


| 
—— SS crystalline fracture. 





TABLE C 


Description of Boiler.—Length inside, 10ft. Gin. Diameter inside, 4ft 


rivets ; thirty-seven longitudinal stays (steel), Ijin. diameter, with 1}in. ends and nuts. 


jin. rivets. Flat end plates (steel), Jin. thick. 





























| 
ei 2 | 38] tite 
% = | 884 | e.. 5a 155 
$\e2 | 83) £2 | So | 53 
w (eo! Go | 22 Se |S¢ 
Sjgs2\s5e| 28 soe | tos I 
» Bsn) Sam | 95 De Sos 
Siczga| See) 88 G2 | So 
EM! |865| 82 22. | 23 
“|| 3s a | Ae 
Ist | 252) Nil. | Nil. Nil. Nil Light. 
* 336, a No ; % te 
| perceptible do. do. at top. 
mea | : vs 
2nd} 336 an Not. Nil. | Nil. | Light. 
perceptible 
” 448 1's ” 4 ” Do. 
Ra 560 vs ” 4 * Leak at brass plug. 
” 616 vs ” $ ” Heavy leak at brass plu 
iron ring. 
Srd | 616 -— Not} gauged | — | Light. 
| | 
4th | 616 ya Not |gauged}} Nil. 
» | 604 | yy full 9 » Bo 
” | 728 bo» ” 9, Tel tas 
| flat plate cracked for 
rivet holes, 
sth | 336} — 2 ik. | Nil. 
ro 588 _ — me - 
» | 700 Not | gauged _ — | Sharp cracks ; flat plate 
t ing badly, 
» | 784 3 bare t t os 
” 795 $ 3 1s 
generally, so as to ren 
the pressure. 








In the discussion which followed Mr. ‘Parker's valuable paper 
nothing transpired particularly worthy of record, much the same 
arguments being used by the speakers who discussed Mr. Boyd’s 


One long stay leaking, third row from bottom. One 


Band split transversely lin. between rivets ; brass 
plug leaked badly owing to hole in plate elongating ; 


Slight leak at crack, at rivets, and flat end. 


Test of Experimental Steel Boiler. 


. din. Plates, jin. thick ; bands, Sin. wido, ~,in. thick, two rows of jin. 
Angle ring at flat ond, Low Moor iron, 3in. X 3in. x } full; 


Result. Remarks. 


Stopped test and took off nuts of stays tu 


| 
| 
} 
| 
| 
| 
} caulk. 


ig, rivets in band and angle | Stopped test, caulked band nearest flat end 


of boiler and tightened brass plug. 


Permanent set at flat end, yy. 


2ft. 4in. in length between 





broken between rivets, leak- 


— | Broke in flat plate, leaking badly, and rivets leaking 


der it impossible to increase 


paper at the Institution of Mechanical Engineers. It will be 
seen that some diagrams are omitted, the paper being intelligible 
| without them. 
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PARIS EXHIBITION.—THRASHING 


MESSRS. RICHARD GARRETT AND SONS, ENGINEERS. 


LONGITUDINAL SECTION 





From among the very numerous exhibits at the great show, the | 
novelty, excellence of design or workmanship, and finish of 
which demand special attention, it is very difficult or even 
impossible to select one which has superior claims to priority 
of notice. Order of presentation will therefore be without sig- 
nificance. Above we give sectional illustrations of a good 
example of thrashing machinery presenting several points of 
novelty of construction, and in external appearance displaying 
more taste than is common in such things. The sides of the 
machines are relieved by occasional strips of plate glass }in. 
in thickness, which take the place of et boards, with 
which they correspond in width. Visitors are thus enabled to 
pry into the minutest internal detail of the machines to a greater 
extent than is possible from the perusal of a sectional draw- 
ing, however carefully executed, and the examination thus 





GARRETT’S ADJUSTABLE SEED DRILL CUPS. 
afforded will prove interesting and useful to many of the 
practical visitors. Amongst the recent improvements observ- 
able in these thrashing machines are the flanged steel fore- 
carriages and forecarriage brackets and the corresponding hind 
axle bracket. The two former items weigh no more than the 
pair of heavy cast iron pockets which ordinarily connect the 
mass of wood-work connecting the ‘“‘ fifth wheel” of a finishing 
thrashing machine to its frame, and it seems that upwards of 
6 cwt. issaved in the weight of a 4ft. 6in. machine, which is 
important to the importers and users of such tackle. The 
advantage of bringing all four wheels to track directly under 
the cills of the machine are very considerable, not only for the 
saving in the draught of the machine, but also for the sake of 
steadiness in work, for by means of wedges driven between 
each wheel and the cill above, the whole structure is in a few 
moments converted from a portable machine into a fixture. 
The drums are constructed of flanged steel heads in one 
plate, instead of heads built up of angle iron rings and plates, 
as is usual, or otherwise -of cast iron, which is sometimes 
employed. Perfect rigidity and balance is accordingly—so far 
as immobility and firmness of parts are essential—insured. 
Rolled steel dram beaters are employed, and these are 
examples of workmanship which will go some way to maintain 
the credit of our English rolling mills at the Exhibition. Two 
of these are exhibited separately. Messrs. Garrett's patent 
drum guard, which was illustrated and described in THE 
ENGINEER of 1Sth September, 1874, and which has, we 
understand, afforded the most satisfactory experience, is also 
attached. About 350 of these drum guards are now in use, 
and at present no accidents to those attending the machines 
so fitted have been known. They are very simple and 
efficient, and experience shows them to be durable. 
The blast produced by the fan upon the drum spindle has 
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itself, reducing the possibility 
of choking to a minimum. It 
consists of two horizontal 
rollers, carrrying a 
| vertical band made up of lea- 
‘S ther belting and transverse 
i : splines of wood, which are 
|= provided with pegs or forks 

| after the manner of a straw 
| elevator — travelling down- 
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wards from the straw shakers 
to the straw-chopping drum. 
Mr. Grimaldi has also added a 
fan and blowing sieves to the 
straw screen, by means of which 
the chopped straw is sifted and 
dressed by blowing, and all 
kernels of corn remaining after 
passing the straw shakers, 
which are unusually short, 
separated. This machinery is 
now very complete, that 
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exhibited being intended for 
use with a 4-H.P. or 5-H.P. 
portable engine, and though 
small is useful in Southern 
Europe. 

Drills, horse hoes, and manure 
distributors do not generally 
command much attention, 
though there is a good deal in 
them of mechanical interest. 
There is some novelty in most 
of the drills shown, but atten- 
tion may be especially directed 
to the gear for raising and 
lowering the drill coulters out 
of, and into their work, and for 
throwing the seed barrel in and 
out of gear. In the broadcast 
corn and seed sowing machine 
we notice a novel method of 
varying the quantity of seed to 
be sown per acre, by means of 
long cups or spoons, which can 
be shifted at pleasure, so as 














SECTION THROUGH TOP RIDDLE BOXx 
REVOLVING SCREEN & LOWER PART OF BOTTOM SCrCIN 


received some further slight improvements, so that any 
required volume of wind can be obtained by the turn of a 
screw regulating the valve, and the blast produced is perfectly 
adjustable to the requirements impooed. by the nature and 
condition of the corn, that the liability of ejecting the latter 
with the chaff is reduced to a minimum.  Onr illustrations 
fully convey the general construction of the 54in. finishing 
machine of 8-horse power, and make further description 
unnecessary. Messrs. Garrett also exhibit a 60in. rough 
dressing machine, intended for very small quantities and 
specially adapted for the production of a perfect sample of 
straw for litter in towns. This machine, notwithstanding the 
unusual width of drum is intended and adapted for use with 
a4-H.P. portable engine. A 30in. rough dressing machine, 


, similar to the foregoing, in combination with Grimaldi’s patent 


single drum straw chopping apparatus is also shown. Impor- 
tant improvements have been introduced into this apparatus, 
consisting of a feeding apparatus to the straw-chopping drum, 
which conveys the straw from the straw shakers to the drum 





to deliver a greater or less 
quantity of seed in the hop- 
vers, Which conduct it into the 
wroadcast screen, By means of 
this simple arrangement, ©! 
which we give an illustration, 
any variety and quantity ot 
seed, from beans or oats to turnip seed, can be sown with the 
greatest regularity. It will be seen that by simply moving 
the cup head along the spindle, a greater or less quantity ot 
seed may be caused to drop into the hopper. This, it will 
be seen, is a very much simpler arrangement than any 
hitherto adopted, 





AGricunruraL Enatneers’ Association. —The annual meeting 
of this Association took place on_the 30th ult., when a new 
council was elected. Mr. James Howard was chosen president 
for the ensuing year, in place of Mr. Samuelson, M.P., who has 
filled the office for three years, and was not therefore eligible for 
re-election. Mr. Howard, in virtue of his office, becomes 4 
Royal Commissioner of the Paris Exhibition. Among other 
resolutions was one in reference to the Paris Exhibition, which, 
we are told, was passed unanimously :—‘“‘ ‘That in the opinion o 
this Association, it is on every ground desirable that the depart- 
ment of British agricultural machinery at the Paris Exhibition 
should not be opened on the Sunday ” 
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FORTY-HORSE POWER SURFACE CONDENSING ENGINE. 
MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN, ENGINEERS. 
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PIPE FROM SEA 





GENERAL ARRANGEMENT 
OF CONNECTIONS 


TO SURFACE CONDENSER 
AND PUMPS 


In our last impression we gave a perspective view, elevation, 
and plan of this engine, together with a section through the 
cylinder, and we now give the general arrangement of the 
engine and boiler, and their various connections. 

t will be remembered that the air and _circulatin 
omg are placed side by side behind the cylinder, an 
ave their piston rods connected to the continuation 
of the engine piston rod through the back cover of 
the cylinder. 0 pert any detrimental effect from 
a slight inequality in the load on these pumps, a guide with 
large wearing surfaces is provided. The surface condenser is 
cylindrical, situated immediately above the two pumps, with 
passages for the circulating water, which enters at two ports 
at the bottom, and after passing round the outside of the 
tubes, leaves by the pipe at the top. The tubes, of which 
there are 618, are gin. internal diameter and 6ft. in length. 
They are secured at either end into rolled brass tube-plates 
by screwed brass glands and hemp packing. 

The condenser covers are easily removable and are dished, 
the front one forming a trumpet ras continuation of the 
eduction pipe, just behind which is a hollow cone-shaped cast- 
ing, pierced with holes round its edge and in connection with 
the auxiliary injection pipe, which is made large enough to 
act as an ordinary jet condenser in case of need. With these 
jets of water issuing divergently from these holes the steam 
becomes intimately intermixed and efficiently condensed. A 
simple bend connects the back cover with the air pump, which 
being beneath, thoroughly drains the condenser. The barrels of 
both pumps are lined with gun-metal, and the pistons, valve 
seats, po nards are also of the same material. The valves are 
circular and of india-rubber. The general plan given on page 
310, and the enlarged detail of the condenser connections above, 
show fully the arrangement of the pipes and the details of the 
water supply. The sea water flows into a well in the engine 
house, through about 120 yards of 12in.' sanitary pipe, and 
from this well the circulating pumps draw a supply, and also 
from a large fresh water underground reservoir arched over 
and situated between the engine and ‘boiler houses. This 
reservoir supplies the injection water when the condenser is 
thus used, and the boiler donkey pump ; it also affords, in 
case of repair to the sea water pipes or cleaning out the well, 
a berry aay supply of circulating water, suitable valves being 
fixed for this purpose. The overflow pipe from the condenser 
is joined by that from the hot wae which of course is 
ordinarily out of use, and passes outside to a drain 
running directly to the sea. The whole condensing 
arrangement being in sight above ground, every 
is easily examined, and a get out of order with- 
out being at once noticed. The boiler, of the Lancashire type, 
is 7ft. diameter by 30ft. long, has two flues 2ft. 7in. diameter, 
With ten Galloway tubes, and is provided with most camplete 





























SEA WATER 





ENCINE 
ROOM 












SUCTION OF 


CIRCULATING 


FRUM SURFACE 


| 









! a 
! 7) 
j a 
w > 
a - 
a 2 
z = 
3 : 
8 i 
ad > 
a ° 
J 
we 
x 
> 

a 
s 

Jute 

ae 

a 

£ 

< 

w 

° 

z 

= 

- 

° 

> 

o 

J 












t SUCTION TO 
VALVE 
TO AUXILIARY 














oF 
CONDENSER 


—————— — FRESH WATER—RESERVOIR— —— 
———ARCHED-OVER-AND_—PAVED————— 















DOWKEY PUMP 


























BOILER HOUSE 


fittings. Passing now to the gearing for giving motion to the 
mill—at present fitted with eight pairs of 4ft. stones—it will 
be noticed that teeth are cast on the fly-wheel rim; these 


gear into a e mortice spur wheel keyed to a counter- 
shaft, on which is also a mortice bevel wheel, gearing into a 
similar sized wheel keyed to the main shaft ; this runs at 107 
revolutions, the engine making 60 per minute. These two 
shafts at their inner ends are supported by plummer blocks 
bolted to a strong triangular casting, held down to a block of 
stone work. Sole-plates, also let into stone, carry the outer 
ends of the counter and crank shafts, the latter is 7in. diameter 
and bent from a bar. Throughout the design great care was 














— Section through Condenser —- 





taken by the makers to insure completeness and durability, 
special care being taken to secure facility for repairs and in- 
spection, 

_In view of the distance and inaccessibility of the mill 
site, and the consequent importance of facility of erection, 
all details of the engine, and coppections, and machinery, 
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DELIVERY TO BOILER 


were put together in the workshops before being sent away, 
with the result that everything was fixed without any diffi- 
culty or hitch, in accordance with drawings supplied by the 
makers, and the whole is now in successful operation. ; 
In describing the arrangement of the stop valve and cylinder 
casing in our Sast impression, by which the water from the 
condensed steam is prevented from collecting and entering the 
steam chest, the word by was in error used in place of and. 








LiverPooL ENGINEERING Society.—This society held its usual 
fortnightly meeting on the 24th ult. at the Royal Institution, 
Colquitt-street. r. Lawrence M. Kortright read a very 
interesting paper on ‘‘ The Appliances and Operations for Rais- 
ing the Steamship Edith at Holyhead.” On this subject we 
recently = the paper by the same author, read before the Insti- 
tution of Mechanical Engineers. 


THE United States Consul at Nuremberg describes the distress 
which prevails in the spinning and weaving districts known as 
the Voi d, owing to the continued depression in trade. Most 
of the factories are closed, and the weavers and their families 
are subsisting on past earnings, and glad to get fifteen 
to twenty-five cents per day for hard work without board. 
In Nuremberg wages are higher, although but few can find 
ent, and the prostration of business seems to be increas- 
ing. e beer houses, of which there is one to every nine house- 
holds in Nuremberg, are filled with idle labourers. The falling 
off in American and Oriental trade is regarded as a cause of the 


| depression. There are thousands of suffering German-Americans 


wandering about Germany in search of employment and the 
means of returning ‘“‘ home” to the United States which they 
left in search of better wages. Occasionally the Bavarian 
Government pays the expenses of those who are shown to be 
absolutely destitute. The Consulates are powerless to assist 
these unfortunate creatures. 


MacCct1’s Patent Riverrinc MacHInes.—The manufacturers 
of this machine, Messrs. Wm. Muir and Co., of Manchester, 
send us some additional particulars. The machine, illustrated at 
page 288 of last week’s ENGINEER, is capable of putting fifty 
tons pressure upon each rivet, and it is found that this pressure 
is sufficient to make excellent work of the heaviest class of 
marine boiler shells. It is obvious, however, that this pressure 
would be too great for the furttaces of marine boilers, as for the 
shells of ordinary stationary boilers, but the pressure can be 
reduced to any desired extent by regulating the spring-loaded 
safety valve. By means, therefore, of the controlling arrange- 
ment shown in the illustration, the same machine is capable of 
rivetting up the heaviest or the lightest class of work, a marine 
boiler shell or a locomotive or copper fire-box. In the machine 
illustrated the gap is 5ft., so that rings upto that depth can be 
rivetted ; and the ‘‘dolly” or ‘“‘holder-up” is in all cases made 
of solid steel, to permit of small diameters being rivetted. 
Messrs. Muir and Co. further inform us that a considerable 
number of machines upon this plan are at work, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspo: nts.) 





RAILWAYS IN RUSSIA. 

Srr,—In the “ Railway Matters” contained in your issue of the 
Sth April of the present year, you refer to the prospects of rail- 
way enterprise in Russia, and say that anything but hopeful 
views are encouraged by a report issued by Consul Hertslet. I 
have taken note of what Mr. Hertslet considers the great draw- 
back to railway enterprise, and think the information on which 
he based his report must have been obtained from railway sources, 
or from officials of railways, who are always ready to fly to some 
such subterfuge as long distances, to which the goods have to 
be carried, to cover up the real cause of the non-prosperity of 
the lines with which they are connected. e freights are as 
high in this country as they are in any other, and | think all 
who have any knowledge of railways will allow that long 
distances cannot seriously affect the life of rolling stock, and that 
a railway truck must suffer much less by running a distance of 
500 miles without shunting, than it would do by running a 
distance of fifty miles ten times, and being shunted several times 
at each terminus. 

The life of the rolling stock would be greatly prolonged if it 
were kept in repair, but if the Government continues to find 
money for new, repairs to the old can scarcely be expected, as the 
nea the expenditure in the purchase of new rolling stock, 
the larger the commissions to those who are entrusted with the 
purchase. 

I refer more particularly to the railways in South Russia, 
when I say that, if properly managed, they ought to be self- 
supporting. The traffic is very large, aan might, with good 
management, be increased to such an extent that there would 
be no need to call — the Government to pay guaranteed 
interest and grant yearly subsidies to replace or repair the rolling 
stock. The fact of the Government paying guaranteed interest 
and gpating subsidies is the chief reason of the trade and 
commerce of the country suffering so severely through the | 
inefficient manner in which the railways are managed. Goods | 
have to remain months at the stations before they can be des- | 
patched to their destination, and when a complaint is made to the | 
manager of the particular railway, he almost invariably replies | 
that he has not sufficient rolling stock, and is therefore not to | 
blame for the delay. e@ next person to whom complaint can | 
be made is the Minister of Ways and Communications, and I | 
believe nothing is more agreeable to the railway concessionaire | 
than complaints to the Minister. When called upon to give 
explanations respecting the complaints, he admits that the | 
parties have just reason to complain, but affirms that he has | 
carried out the traffic in the best manner possible with the means 
at his disposal, and the only remedy he can see is an increase of 
the rolling stock, which he will most willingly make if the 
Government will grant the money to enable him to do so. Large 
amounts are obtained from the Government in this manner, but 
the want of any improvement in the traffic, and the continual cry 
of insufficiency of rolling stock would lead to the conclusion 
that the money is not always applied to the purpose for which it 
was granted. 

The vast mineral resources of Southern Russia can never be 
cmneare under the existing railway system, which becomes 
worse from year to year. A great amount of capital has already 
been invested in opening out coal and iron mines, but there is 
little probability of existing mines ever being remunerative until 
a thorough change is made in the means of transport. Let the 
existing railways be given to enterprising companies, and make 
them depend on their own resources for success, and I have no 
fear of the result ; but so long as the Government continues to 
recoup unprincipled concessionaires, who take no interest in the 
verity of the country, but only look to their own pockets 
or the mismanagement of their railways by paying guaranteed 
interest and granting subsidies, the existing undertakings for 
opening up the resources of Southern Russia will never prosper, 
and the investment of capital in any new undertaking would 
be simply madness. ANTHRACITE. 

South Russia, 19th April. 








MILL ENGINES. 

Str,—I beg to offer a few lines in answer to a correspondent’s 
(‘‘ Marine Engineer”) inquiry in your last week’s issue. In the 
first oy I beg to inform him that the compound mill engines to 
which he refers have given the greatest satisfaction regarding 
regular running, and had the large belt not been used, but the 
two engines coupled up direct to the main driving shaft; I am 
confident the results could not have been better than those we 
have at present attained, as constantly indicated by two of 
Harding’s automatic revolution recorders, one attached to the 
crank shaft and the other to the second motion shaft. In the 
second place, I think he will agree with me in saying that the 
wear and tear, and extra strain on the air pump buckets, hot 
well, &c., would be far greater by coupling two engines with 
2lin. and 40in. by 2ft. Gin. cylinders direct to the second motion 
shaft, running 120 turns per minute, or at a piston speed of 
600ft., than is now the case by running the same size of engines 
5ft. stroke, 60 revolutions per minute, and increasing the number 
of revolutions of the second motion shaft to 120 by means of 
suitable driving drums and belt. 

in conclusion, I may just say that to drive direct wherever 
practicable is the system I recommend, as it is certainly the best 
method for marine, locomotive, or rolling mill work, where the 
engines are constantly being changed from heavy shocks and 
rough work to light and easy work, also for any class of engineers’ 
or machinists’ workshops, as a number of small engines may be 
coupled direct to the different driving shafts, which renders the 
different departments capable of being worked separately, 
thereby securing greater economy than is the case where ee 
main engines are used. The same remarks will apply to many 
different branches of manufactories of one storey high; but when 
we come to large cotton, woollen, worsted, or flax mills of from 
six to eight storeys high, then I consider it is far better and more 
economical to put down one or two compound engines and a 
second motion shaft, and either drive the different rooms b 
means of wheel gearing, belts, or ropes. The two latter methods 
are being extensively adopted at present, though I cannot see 
much objection need be raised against gearing, where the work is 
constant, ‘providing the different shafts are put down strong 
enough and in line with each other, and the wheels made strong 
enough for the work they have to drive, having short modern- 
shaped cogs. G. SELLERS. 

Birstal, April 22nd. 


BOILER INSPECTION. 

Sir,—Your remarks in your paper of April 12th would no 
doubt have been accepted in silence had not the nail in your boot 
struck the particular corn ; the seating of the Cornish boiler is a 
vexed question, and as to the leakage of a seam, we are told that 
so long as there is plenty of water in it it cannot burst, and “‘ when 
it leks it’s always safe, for you know where it'll rend and mun 
watch it.” We do not get frequent and proper opportunities for 
inspection owing to the want of spare boilers, and then perhaps 
we are not sufficiently anxious to enter half swept flues. e 
know our faults and admit them, at any rate to one another ; 
whatever ‘‘ Boiler Inspector ”—if he is one and not the one— 
may say tothe contrary, and there must be times when even 
“humane affairs” have to wait for human efforts. Of the 
“thousands of most serious defects” laid bare by inspection, of 
which the public hears nothing, there need be little said, for the 
lists of “‘serious defects” are published and shouted everywhere, 
till I fancy there must be a premium offered for the discoveries, 
Qn behalf of the companies enumerated in the letter signed J, 











Criswick, I accept the caution with gratitude, and can sympathise 
with the bad corn stepped on by saying, “ Keep it out of the 
way ;”-and will now ask Mr. Hall if he wishes to make your 
readers believe that the sixty boilers, of which he had charge, 
were laid off, cleaned, and properly opened out for inspection every 
three months, so as to be completed in two days, ‘though the 
“limited resources” at his own disposal made him go through 
them for repair one by one? If true, it is well to know where 
such facilities are given; if not, where such anotheras Mr. Hall is 
to be found, Perhaps he will account for seam rips, alteration of 
shape, &c. Allow me, Mr. Editor, to say that a man who knows 
his work can examine the inside of a plain cylinder boiler in 
little more than the time named well and truly, and that if he 
failed to report a boiler as unsafe that was so, accurately fitted 
with a safety valve, lever, weight, chair and chain—perhaps with 
another weight, with a hook on, close at hand—he should never 
be allowed to report another. 

We are all open to error, and I am willing to excuse Mr. Hall, 
but must ask his explanation of the words “every boiler, 
internally and extonelly ” in the sense used, and if he ever had 
all the boilers off at one time. 
experience. 

April 30th. 


He speaks from memory, I from 
Inspector No. 2. 





) IRON MAKING IN INDIA. 

Sir,—I wish to make a slight correction in your article on 
**Tron Making in India.” The bulk of the iron sponge made 
from Indian ore was melted into tool steel at Mr. Hadfield’s 
works, Sheffield. The melting furnaces there used were the 
ordinary coke melting holes, and such furnaces would not 
be of any use with the Warrora coal. Hearing that the 
“‘ Bicheroux ” furnace was working very successfully at Messrs. 
Ashtéwer and Co.’s Works, Annen, Westphalia, I suggested to 
Mr. Ness that a trial should be made in one of them, and after 
permission was obtained, we took over some of the iron sponge 
and saw it melted in one of these furnaces made to hold fifty 
crucibles. The trial was in every way satisfactory, and the coal 
used was little better than the Sn Bg containing from 6 to 14 
per cent. of ash. Mr, Ness, I believe, was satisfied that the 
** Bicheroux ” furnace was the best adapted to his requirements. 
I may mention that every information we required was readily 
given by Mr. Ashtiwer, and that from the accounts kept the 
average consumption of coal per ton of crucible cast steel ingots 
was only 27 ewt. The average was taken from one year’s 
working. 

Taking into consideration the poor quality of the coal, I think 
the amount used is much less than in any Siemens crucible 
furnace I have seen working in this country. J. IRELAND, 

Edward-street, Broughton-lane, 

Manchester, April 23rd. 





CORRUGATED BOILER FLUES. 

Str,—In your last article on the “‘ Strength of Boiler Flues” 
I notice you refer to some of the objections to the use of corru- 
gated flues contained in my letter of the 6th inst., and that you 
consider my objections cannot be maintained. I have read your 
article very carefully, and weighed well the arguments pro and 
con., but still maintain that the conditions of the trial were not 
the same for both flues, and, consequently, the results obtained 
were comparatively worthless. You say, “‘ The actual strength 
of the flue, however, under the conditions of trial, was, by the 
former expression, 52 per cent., and by the latter 44 per cent., 
below what it should be, according to Fairbairn’s experiments. 
It has been argued that the mode of testing the flues was unfavour- 
able to the plain one, and that collapse took place at a pressure 
less than would have been necessary Bad the ends been fixed, as 
in a boiler, and as in Fairbairn’s experiments. The former objec- 
tion cannot be maintained,” &c. ere you rather misrepresent 
my case; 1 mentioned the fact of the ends not being fixed, to 
account for the apparent discrepancy of the 52 or 44 per cent. in 
Fairbairn’s formule—which it undoubtedly does—and not to 
show that the conditions were different, for I said distinctly that 
in the plain flue the collapsing pressure would be increased by 
having the ends fixed, but that we were quite in the dark as to 
how a corrugated flue would act under similar circumstances. In 
your article you have assumed that the corrugated flue would be 
equally stiffened by fixing the ends, and that the conditions of 
trial were consequently the same, although I cannot think, 
especially with a long flue, that such would be the case, on 
account of the yielding of the corrugations. 

The question at issue is not the comparative value of corrugated 
flues and simple plain tubes, but of corrugated flues and plain 
tubes as usually made; and, as I mentioned in my former letter, 
the corrugated flue is in its strongest form depending upon its 
corrugations for its increased strength, and it is but fair to make 
the conditions the same, that the plain flue should be in its 
strongest form, as it is usually constructed—that is to say, with 
stiffening rings about every 3ft. The thickening of the experi- 
mental tubes at the ends would, no doubt, slightly increase 
their stiffness, but here again the comparison was unfair; the 
corrugated flue was supposed to require no stiffeners, but as the 
su - pod gained would be so small I will not consider it further. 

your correspondent ‘ Boiler” would only sign his name I 
should respect him and his opinions much more than I do at 
present; I always look with suspicion upon any anonymous 
correspondent, for if he is afraid to sign his name he is either 
ashamed of what he says, or intends to beat an ignominious 








retreat under cover of his nom de plume should he get the worst | 


of the fight. 
flues it would not be fair to take into consideration the cost of 
Galloway tubes in one case and not in the others; and the fact of 
their use as stays is of secondary importance, as they are not 
introduced into boilers for that purpose ; but when they are used 
the stiffening rings can be dispensed with. Their principal use is 
for increased heating surface and improved circulation of the 
water, and to increase these conditions they are made conical. 
Many boilers are not fitted with these tubes, so it is 
evident that they are not nece y to obtain the required 
strength as stated by “Boiler.” The flanged joints of plain 
tubes cannot possibly be compared to the corrugations of a flue, 
as the former are simply expansion joints adopted to take up the 
expansion of the tube with heat, and could not be acted upon in 
the slightest degree by the pressure on the end of the boiler— 
which pressure is m in pounds, while the force of expan- 
sion is measured in tons. The force required to straighten the 
corrugations would be comparatively small, owing to their great 
number and their shallowness, and consequently it could not act 
asastay. But “Boiler” thinks this a recommendation. He is 
evidently confused between the allowances to be made for the 
extension of the tube by heat and the action of the tube asa 
stay. If the tube be fixed too rigidly in the boiler when expan- 
sion commences something must give way, either the rivets in the 
gussets or somewhere else ; to ubviate this, the end plate is con- 
verted into an expansion plate by leaving a space between the 
gussets and the flue; this space of course has to be varied according 
to different circumstances, pressures, diameters, &c., and is not 


| the empirical quantity, 6in., given by ‘‘ Boiler.” Now, although 


the tube expands from its normal length by the action of heat, it 
is still sufficiently rigid to act as a very efficient stay, which may 
perhaps seem strange at first sight. But to say that the flue 
should not act as a stay is rather a rash statement, and one that 
I should not like to be responsible for. If it did not act as such, 
what would become of the large amount of flat surface at the ends 
of a boiler, often amounting to many square feet, which, being 
out of range of the gusset and longitudinal stays, are left entirely 
unsupported ? . 

The rounding of the flues and increasing of their vertical depth 
is of small moment as compared to the unequal strains the flues 
suffer from wnequal expansion on account of the top of the flue 
heing heated much more than the bottom, ; } 


In the comparative cost of corrugated and plain | 








** Boiler” proposes fitting the Galloway tubes on blocks ; now 
as these blocks must be the depth of the corrugations at least, it 
follows that at each tube there would be a thickness of not less 
than 2in. solid metal, and I should like to know how he would 
protect this from the action of the flame and being burnt away, 
ia Boiler ” says I omitted to mention in my list of objections the 

sagging” of the flue. I omitted it for the very simple reason 
that no such thing could possibly happen, as anyone knows that 
the flue, from well-known hydrostatic laws, would tend to rise 
and not to sag, 

In conclusion, I may express a hope that before long a new 
series of experiments way be conducted in order to settle there 
very important points; and should they be carried out I hope 
long flues will be used, fixed at the ends, and the plain tube 
stiffened with rings. Joun J. WEBSTER, 

Dock Office, Hull, April 29th. 

(Mr. Webster's remarks as to the necessity for the stiffening 
rings do not seem more valid than in his previous letter, inasmuch 
as the experiments were designed to show the relative strength of 
two flues of the same mean diameter and weight, the one plain 
and the other corrugated. The results have been considered, as 
concerning the plain flue, as showing its strength without inter. 
mediate supports, not as showing what it might be with any 
number of supporting rings. It is true that commonly a given 
number of these rings is employed, but with any other number 
the tube would support a different pressure before collapse. It 
is therefore better to take the plain tube unassisted by extraneous 
supports and ascertain its strength, as against the flues of the 
same weight but corrugated. Mr. Webster again makes some 
remarks upon the relative weights of the flues, but as the 
ascertained weights were practically the same, these are irrele- 
vant, and are omitted.—Ep. E.] 





THE BLAIR PROCESS, 

Srr,—I have read in your impression of the 29th ult. Mr. Tre- 
land’s paper on his experiments and results with Blair’s direct 
process of making iron by means of a current of gas and carbon, 
the latter mixed in small quantities with the ores to be reduced, 
I fail, however, to see any essential difference between this 
method and the one I proposed and carried out on a large scale 
twenty years ago on the Rhine, and again in 1861 at Millwall, 
London, except the addition of 5 per cent. of alkali to expedite 
the reduction, which, to me at least, is new. 

In support of this opinion, permit me, Sir, to quote from a 
pamphlet I wrote on the subject of making iron and steel entirely 
with gaseous fuel, and published in 1860. (Vacher and Sons, 
29, Parliament-street, S.W.) Part IL, page 9. ‘‘ With the above 
stated facts (in Part I.) daily before us, and knowing the chief 
agents in the operations of the blast furnace to be the gases 
formed inside it, it was but natural that some attempt should be 
made to ameliorate and economise these operations by means of 
the gaseous compounds alone. To this end the writer made 
experiments on a large scale to reduce ores direct to metallic 
iron. He succeeded in producing malleable iron direct from the 
ores with gases, but the operation was one of great nicety—that 
is, as regards the temperature and condition of the reducing and 
cementing gases. Oxide of carbon in a pure or unweakened 
state, we know, will readily reduce or cement iron; but to obtain 
this in a pure state, by simple and inexpensive means, such as 
alone are applicable to a great manufacture, was attended with 
some difficulties; he therefore conceived and carried out the plan 
he is now desirous to suggest, namely, to bring about the 
reduction and cementation, partly by gaseous and partly by solid 
fuel, and to divide the process, as carried on in the present blast 
furnace, into two separate parts—that is, into three processes, but 
carried out in two furnaces, namely, one, to accomplish the 
reduction and cementation, representing the upper part and 
boshes of an ordinary furnace; the other, the fusion, representing 
the hearth of the common furnace. This system I propose to 
apply to any of the usual descriptions of ores, whether rich or 
poor, for I have convinced myself, through observation and 
experience, that the latter can be reduced as easily as the former, 
and I again assert that their reduction and cementation go on 
hourly in our blast furnaces and calcining ore heaps.” . . . . 
“The principle I propose for adoption for the reducing and 
cementing process is not wholly new, but the construction and 
veneral arrangement of the apparatus and furnace are totally 
different from any yet projected. Up to the present time (1860) 
no person to my knowledge has formed a perfect and entire 
system like the present, embracing the manufacture of wrought 
iron or steel direct, or cast iron, by a divided process like the 
present, using gas exclusively as heating, and partly as reducing 
and cementing agent, throughout all the operations from the 
beginning to the jend; nor has any one Me ea for ony pur- 
pose, constructed an apparatus on this principle on so large a 
scale.” 

In my first experiment the reducing furnace was 30ft. high in 
all, divided so as to leave a pocket for cooling the reduced ore 
one-third of this height, fitted at the filling place and below with 
double air-tight hoppers and doors, The oval shaft was 54ft. and 
3hft., and the gas was supplied by two gas generators, one on 
either side of the small ends. With this the ores—red and brown 
hydrated iron ore—were reduced, but not as perfectly as could 
have been desired, and for want of further funds the trials came 
to a premature end before a commercial result was obtained. 
The next furnace I put up was for the special purpose of experi- 
menting upon and proving whether some rich titaniferous iron 
ores found in abundance in America, at a place where nothing 
but wood as‘a fuel was available, could be reduced by wood gas. 
This furnace was of smaller dimensions, with one gas generator. 
Here, however, experience had taught me to mix a small quantity 
of carbon with the ore in the reducing shaft, as well as allowing a 
stream of gas to flow up through the mass. In this way the ore 
was reduced, and bars of a very peculiar-looking, but extremely 
tough iron, were forged out of the reheated sponge. The civil 
war breaking out about this time in America prevented the ae 
from being carried out on aregular commercial scale at the place 
where it was intended to establish the works. This system, which I 
consider I was the first to carry out on a scale beyond that of the 
laboratory, still interests me, and I should be obliged if Mr. 
Ireland would inform your readers and myself, if increasing the 
height of the reducing shaft would not answer the same purpose 
of pre-heating the ores, and be far simpler in construction and 
working, than erecting al! round its top so many smaller retorts. 
The division of the cooling pocket into three or four different 
branches is a matter of detail of very little moment. But then 
again, I should like to be informed why it would not be preferable 
to throw the iron sponge into a reverberatory gas furnace and 
melt it down by a neutral flame, when it would not be oxidised 
at all, instead of remelting it in a cupola, when a certain amount 
of oxidation must necessarily take place. That would seem the 
more rational plan to adopt, as I proposed in the pamphlet before 
mentioned, page 15. ‘*The next operation would be the fusion 
of the reduced or cemented metal, and this operation should be 
performed in reverberatory furnaces, heated with gaseous fuel. 
The apparatus for fusing the reduced and cemented 
ores containing metallic (cast) iron should be a large-sized double 
ouddling furnace, with two gas generators, as shown at Fig. 2, 

late II., and fitted with a tap-hole at a convenient height, in 
order that the slag from the ores may be tapped off. The 
bottom of the furnace should be as deep from the level of the 
working door-plate as is consistent with the convenient working 
of the iron, after it has been fused and freed from the slag. 
. . . . Lhe reduced metallic iron, together with the proper 
fluxes, should be thrown into the single puddling furnace, shown 
at Fig. 1, Plate II., or into the double one, Fig. 2, Plate IT., and 
gradually fused, under constant, stirring, with a neutral flame, to 
the welding point.” FRED. YATES., 

Unkel-on-the-Rhine, April, 
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RAILWAY MATTERS. 


Firry-rour American railway companies failed during last 
year. 


Tne Taff Vale Railway are completing their Lleancaiach branch, 
which will not only be of considerable benefit to their coal traftic 
in facilitating its being placed upon the Great Western and 
Rhymney lines, but be a saving in expenditure, the gradient now 
to makers’ yard requiring extra locomotives. 

Tr is expected that the North British Railway Company will, 
without further delay, make full use of the Tay Bridge for their 
goods and passenger traffic. The Leuchars branch is completed 
and the small alteretions in matters of detail which Gener 
Hutchinson requested should be made on the bridge itself have 
now been carried out. 

TuE chief section of the line of the i ogg am Tramways 
Company was opened for public traffic on Wednesday after 
inspection by a Board of ‘Trade official. The rails are the manu- 
facture of the Landore-Siemens Steel Company, and are laid on 
the iron chairs of Mr. Kincaid, engineer for the company. Some 
of the cars have been made in New York. 

Tur Midland Railway Company announce that on and after 
the Ist inst., they will run a new service of trains between St. 
Pancras, Kentish own, the Earls Court, vid Acton and Hammer- 
smith. This will afford direct communication between the 
Mansion-house, Westminster, Kensington, and the Midland 
Counties, the North of England, and Scotland. 

AN extraordinary general meeting of the Metropolitan Railway 
Company will be held on the 8th May, to approye an agreement 
for the working of the Metropolitan and St. John’s-wood Railway 
from the Ist July, 1878, and the creation of the capital authorised 
by the Act of 1877, for the acquisition of lands in the neighbour- 
hood of Aldgate station, and for the construction of the tunnel 
under Aldgate High-street. 

Tue Furness Railway Company are constructing a new loop 
line through the town of Barrow-in-Furness, which wlll ultimately 
form part of the main line from Carnforth to Whitehaven. A 
new central passenger station will be constructed on this loop line, 
and the passenger traffic diverted from the present line. By the 
new arrangement Barrow will be on the main line, whereas at 
present it is merely a branch line. 


Tuat railways and canals in America hold relative positions 
differing strongly from those in England, the following wil 
show :—‘‘The competition between water and rail routes has 
fairly opened. ‘Through rates by lake and canal from Chicago to 
New York are quoted at 10 cents on wheat and 9} cents on corn ; 
by lake and rail at 11 cents and 10 cents respectively. Of course 
the all rail routes cannot make these figures, but the saving in 
time and insurance still gives them some business.” 

THERE is again some hope of railway work in China, for it is 
worthy of note, says the Atheneum, that the Chinese are them- 
selves about to work a coal-field. The superstitions which have 
up to the present time prevented the exploration of one of the 
most extensive coal-producing countries in the world have been 
overcome. A mandarin has permission to form a company to 
work for coal at about 120 miles west of Cheefoo, and to intro- 
duce all modern scientific appliances, and to make a tramway to 
the sea. 


Ir the following is correct, American railway servants are not 
the bravest :—‘‘ On the night of April 4, the through passenger 
train on the Texas and Pacific was boarded by four robbers, two 
of whom controlled the train hands, one watched the passengers, 
while the fourth robbed the express messenger and mail agent. 
They did not find the regular registered mail but secured some 
way registered parcels. ‘The express company lost but fifty dollars, 
they having sent the larger part of their money by an agent 
travelling as a passenger.” 

A PORTABLE railway track was recently shipped by Messrs, 
Atkins Bros., of Pottsville, Pa., to a firm in New York, for the 
owner of one of the large sugar plantations in Cuba, It is 14 
miles long, and is designed to be used in carrying the cane to the 
mills instead of by the old process of ox and mule carts. The soil 
is very soft on the plantations, and the oxen make but slow 
progress. This track, which contains over seven hundred pieces, 
is so fitted that it can be laid and relaid at any point necessary 
for use by the most inexperienced, and is calculated to effect a 
great saving in labour. 

As an illustration of great engine mileage, a correspondent of 
an American paper writes :—‘‘ Engine 78, running between 
Toledo and Elkhart upon the Michigan division of this road, com- 
menced February 1, 1875, running the accommodation train over 
the old road, and ran until Nov. 1, 1875, when she was changed 
into another run. During these nine months she made 45,002 
miles or an average of 5000 per month, The mileage by months 
is as follows :—February, 6150; March, 5128 ; April, 7007 ; May, 
6721 ; June, 3856 ; July, 3750; August, 3794; September, 4483 ; 
October, 4113. ‘Total, 45,002.” 


THE aptness of the following will be understood by those having 
a little knowledge of the places referred to. General passenger 
agent Connor utilises a poor old fellow’s bald pate for a map of 
the “* Fall River Line,” placing Boston squarely on the bump of 
**conscientiousness,” New York City being permitted to 
monopolise the outer surface of the left ear, Cape Cod being 
assigned an almost invisible spot near the top of the 
right ear, Newport entirely covering the bump of “ secretiveness,” 
New Haven being luahied midway between “‘ adhesiveness ” and 
**combativeness,” Long Island having undisputed possession of 
the entire region known as the seat of ‘‘ amativeness,” and the 
** Fall River line,” of course, establishing direct communication 
between all of them. 


Ovr correspondent in Scotland, writes :—‘‘ We are threatened 
with an extensive rupture in the engineering trade. The work- 
men inthe employment of the principal railway companies at 
Glas sour Contains and St. Rollox—Kilmarnock, Motherwell 
and Perth, are all threatening to strike, and indeed at Cowlairs, 
where the North British Railway Company’s engine shops are 
situated, abont 1200 men left work on Saturday. ‘The companies 
explain that a re-arrangement of their relations with the work- 
men is absolutely essential on account of a diminution in the 
traffic receipts. The North British manager, Mr. Drummond, 
desires the men to work fifty-four instead of fifty-one hours per 
week, while the Caledonian manager—Mr. Brittain—gives the 
men the alternative of reduced pay or longer hours. It is believed 
they will prefer the latter if they are obliged to submit. It 
should be stated, however, that officially the Caledonian men 
have not yet been notified of the date of the change.” 


In the seven Australian colonies there were at the beginning of 
1877 28254 miles of railroad opened for traffic—an average of one 
mile to 855 inhabitants—and 1628? miles had been begun. The 
total mileage for this immense territory, which is nearly as large 
as Europe, was thus little more than one-fourth that of those of 
Great Britain. The interest that is felt in it, however, is due 
rather to what is to be done than to what has already been done. 
It is true that, considering the population, rapid progress is made 
there in construction at a time when dulness reigns almost 
everywhere else. But the 1629 miles which were to be built at 
the beginning of 1877 were not all to be built that year. In 1876, 
when railroad construction was considered active, only 318 miles 
of road was completed, and the resources of the colony are so 
limited that the construction of any one year can never be 
expected to reach what would be called large figures in this 
country. It must be remembered that the larger part of Australia 
is not only uninhabited, but nearly uninhabitable, being quite 
barren from want of water. There is, however, still an immense 
area of land fit for agriculture or pasturage, and New Zealand is 
nearly all fertile and well watered and waoded. 





NOTES AND MEMORANDA. 


_ THE aggregate force of the steam engines existing in Prussia 
in 1861 was 167,193-horse power; in 1875, the corresponding 
aggregate force had grown to 685,559-horse power, showing 
an increase of 347 per cent. in the fourteen years under review. 
Railway engines are excepted from the comparison in each 
year, 

Proresson WAREG, Massalski, of the University of Louvain, 
has published an essay of the material wealth of Belgium. 
According to him its constituents are:—Land and woods, 
10,315,442, 208f. ; vegetable productions of the land, 943,562, 400f.; 
animals, 600,000, 000f. ; houses of habitation, 3,500,000,000f.; public 
buildings, 3,918,000,007f.; furniture, &c., 4,067,220,000f.; mines 
and quarries, 396,780,000f.; stock of wares, 300,000,000f. ; precious 
metals, 1,616,226,000f.; a &c., 1,855,705,947f.; foreign 
bills and stocks, 1,026,281,275f.; diverse, 1,000,000,000f.; total, 
29,539,217,830f. Divided by 2,945,516 hectares, which the Belgian 
territory comprises, this gives about 10,000f. per hectare ; and 
divided by the number of inhabitants, about 5000f. per head of 
the population. 


THE official report on the experiments as to the suitability of 
various kinds of coal made on board the German gunboat Nautilis 
during her recent homeward voyage has now been published. 
From this it i pears that Japanese 'l'aku coal, a mixture of one- 
third South Ge coal and two-thirds West Hartley coal, and 
German coal were severally tried. With regard to the German 
coal—the precise origin of which is not given—the report states 
that good results were obtained, but the cinders seed too 
firmly to the grate, and too much time was consumed kindling 
the fire. Moreover, the coal was too drossy, and a proportion 
fell through the bars unconsumed. Mixed with West Hartley 
coal it answered very well. The mixture of South Wales and 
West Hartley was, however, the most satisfactory, being most 
preferable either to pure South Wales or pure Westphalian coal. 


THE earthquakes first felt in Tarapaca on the 23rd of January 
had continued at short invervals until the end of February. At 
the same time the volcano Isluya, which was last in eruption in 
August, 1838, is again active. It is stated that the Amazon river 
is losing its water to so remarkable an extent that several inland 
lakes fed by it have become completely dried up, and vast quan- 
tities of fish have died in consequence. At the same time the 
rivers issuing from the western slopes of the Cordilleran Moun- 
tains have increased so much in volume as to do considerable 
damage. Dr. Rud. Falb, of Vienna, who is engaged in studying 
the earthquake region in South and Central America, has left 
Chileand announces his arrival at Arequipa. He intends to ascend 
the volcano of Misti, near Arequipa, which is some 17,600ft. in 
height. He also reports that at the southern part of the Peruvian 
coast the shocks of earthquake continue with unabated violence, 
and that a violent eruption occurred recently from the Cotopaxi 
volcano in the Andes of Quito, without, however, doing much 
damage. 

AccoRDING to recent geographical surveys, it seems that the 
Aconcagua Peak is the loftiest of the Andes range, and the 
highest in America. It is 100 miles east of Valparaiso, and 
nearly in latitude 32deg. 30min. south. Its actual height is not 
accurately known, but the measurements made by M. Pissis and 
other noted scientists make it reasonably certain that the eleva- 
tion is between 22,400ft. and 23,900ft. above the waters of the 
sea. The French explorer made it 22,422ft., or four miles and 
1302ft. over, which would be 998ft. higher than the snowy summit 
of Chimborazo, as Humboldt measured the latter, when in 1802 
the great German made his famous ascent of that mountain with 
Bonpland to a height of 19,286ft. Aconcagua, seen from the 
Chilian seaport of Valparaiso, is shown only as a peak, towering 
above the other heights of the Andes at a distance of 100 miles 
or more inland, toward the sunrise. Aconcagua has been called 
an extinct volcano, but the best examinations yet made of its 
summit do not appear to bear out that idea. The recent obser- 
vations make the height of the Chilian mountain 23,200ft., and 
probably over that figure. The elevation of Mexico's highest 
mountain—Popocatepetl, or ‘Smoking Mountain”—is nearly 
5000ft. less than that of the Chilian peak, and Mount Shasta and 
Mount Hood fall short to about the same figure. Pike’s Peak is 
about 9000ft. lower than Aconcagua. 


On the 25th ult., Mr. Bischof, F.C.S., read a paper on “ The 
Purification of Water ” at a meeting of the Society of Arts. In 
the course of his remarks, he said that in the Registrar-General’s 
returns we read from time to time that a variety of most offensive 
matter may be traced in Thames water even after filtration 
through sand, although the water is then mostly free from 
disagreeable smell or taste. All filters objectionable in which the 
materials were enclosed between slabs cemented into the filter 
case ; as this, by not giving access to the contents, encourages the 
undue prolongation of their use. From the same point of view 
all materials were objectionable which, being in the form of 
porous slabs or balls, were not accessible throughout their mass. 
After stating the main points which had guided him in designing 
the different forms of spongy iron filters, Mr. Bischof gave a 
description of them. From the report of the Registrar-General 
for 1777 at angeete that even in time of flood, when the Thames 
was unusually loaded with organic impurities of the most dis- 
gusting origin, its water was, after filtration through-spongy iron, 
_— to such an extent as to surpass the Kent water, which, 
rom its freedom from organic contamination, is justly considered 
the standard of purity. The filter had previously been in use for 
more than a year without change of materials. In a trial of 
filters, by direction of the Under Secretary for War, it was found 
that the spongy iron filter alone yielded water in which no living 
or moving organisms could be detected under the microscope. It 
was stated that after periods of about three months worms are 
developed in animal charcoal filters. 


: AN engineer, writing to the Polutechnic Review, U.S., says :— 
“* Almost any scientific or technical paper you pick up has an 
article on Bessemer or homogeneous steel. As I have had consi- 
derable experience in working steel for fire-boxes of locomotives, I 
will relate some occurrences which have happened under my per- 
sonal notice. I have seen a circular plate a ate homogeneous 
steel flanged by a competent workman, well posted in his busi- 
ness. The plate was 4Gin. in diameter, with 5in. and 10in. fiue- 
holes in it, and was br: 08 ptm as smooth a job of flanging as you 
could find. The head was completed about half-past 5 p.m., and 
placed against a post to cool. On coming into the shop next 
morning, we were surprised to find the previous day’s work 
broken into small pieces, and lying in a small pile at the foot 
of the post. Three other heads of the same material flanged very 
well. I doubt if there is any workman who could say positively, 
on commencing to flange a flue sheet, that he ph go as 
good a job of it as he could with even ordinary charcoal iron. 
Again, without any known cause except the theory of expansion 
and contraction, a steel plate in a fire-box cracked. The fire-box 
was in a first-class Roger: locomotive, built in 1868. The crack 
was 29in. long, from one to another of seven stay-bolts. It was 
repaired by putting a ‘patch’ on it; and in drilling the bolt- 
holes for the patch, which were in a vertical row, the ratchet was 
braced against the opposite side of the fire-box in a small centre- 
mark, with the head of the ratchet placed into it. On drilling the 





twentieth hole, the opposite plate cracked fully 34in. in a direct | 


line, following the centre-marks. ‘lhe consequence was another 
patch on that side. I have never seen or he 
pening like that when working even common iron. think steel 
far inferior to ordinary charcoal iron for this purpose. Tapping 


holes for stay-bolts is another cause of considerable trouble.” It 
thus appears that attempts are still made to use steel instead of 
the ‘mild steel” which Mr. C. W. Siemens recently allowed. to 
be but, a. comparatively pure iron. 


of anything hap- | 


MISCELLANEA. 


Messrs. W. J. Sitver anp Son, of Deseret, Ontario, have just 
completed, for the Ontario Mining Company’s mines at Park City, 
a complete set of hoisting machinery, the heaviest ever made in 
that country, for working to a depth of 1000ft. 

THE Trenton Z'rve American says :—‘‘ The John A. Roebling’s 
Son’s Company have, during the past week, made large shipments 
of Bessemer steel wire cables for the New York and Brooklyn 
suspension bridge. Some of the pieces tested have borne a 
strain of 180,000 pounds per square inch.” 

THE United Petroleum Pipe Line Company at Oil City, Pa., 
have published a statement that during March the stock of oil 
increased over fifteen thousand barrels a day, and that if the 
accumulation continues at the same rate, their storage would be 
exhausted by the Ist of May, and oil would have to go to waste. 
The production is so much in excess of the consumption that 
business depression is expected. 

ALTHOUGH, observes the American Manufacturer, for many 
years Great Britain has supplied the Continent with slate to 
replace its red-tiled roofs and walks, last year this country 
supplied Great Britain with almost three-quarters of a million of 
squares of such fine quality that the manufacturers and dealers 
there have bought slate quarries here for future service. As the 
quarries here are exhaustless and the consumption there is con- 
stant, we enjoy another item of export. 

THE Birmingham Sewage Board have purchased a set of Messrs. 
Howard’s steam ploughing tackle for use on the Sewage Farm, 
with a view to deeper and more efficient cultivation, and to 
economy in manual labour. A deputation, consisting of the 
engineer, farm manager, and a member of the council visited 
Messrs. Howard’s works and steam cultivated farms, at Bed- 
ford, and also went to see a set of the tackle at work in the Fens, 
under conditions similar to those existing on the Sewage Farm. 
The tackle comprises a specially constructed plough, cultivator, 
harrow, and roller, as well as the necessary engine power, self- 
moving anchors, &c. 

On Monday and Tuesday last Messrs. Jackson and Graham, of 
Oxford-street, privately exhibited the articles which they have 
prepared for the Paris Exhibition. These consisted of cabinets, 
chimney-pieces, and chairs, chiefly in the style now in vogue in 
leading circles, namely, a revival of Jacobite and of much of the 
eighteenth century designs. - In some of the cabinets copaere 
lacquer work has been very suitably employed, and the whole of 
the designs exhibit what is looked upon as cultivated taste. The 
designs are frequently, however, characterised more by minute 
attention to insignificant detail than by evidence of masterly 
conception of design as a whole. 

Work at the Wood Mower and Reaper Factory, Hoosick 
Falls, N.Y., is, says the American Manufacturer, being pushed 
with all vigour possible in order to keep the current orders sup- 
plied. The number of workmen has been largely increased 
recently, and now numbers 1000 in the various departments. The 
buildings are not large enough to accommodate the augmented 
force that is necessary, and an additional building is now in 
course of erection near the main factory. The new structure 
will be 30ft. wide and 180ft. long, and used principally for finish- 
ing. The company is now turning out 140 reaping and mowing 
machines daily, and has orders for 26,000 to meet the demands of 
the harvest season of 1878. 

THE Iron Age, an American contemporary, states that the 
Russian Government has just concluded a contract with the 
Morris and Cummings Dredging Company, New York city, for 
the deepening to a uniform depth of 20ft. the channel of the 
river Neva, between Cronstadt and St. Petersburg. Twenty-five 
thousand dollars were sent to Russia some days ago as earnest 
money. The dredging “‘ plant” will cost £40,000. Most of it 
will be constructed in America and will be on hand ready for 
operation on the 1st of May next. The quantity of mud, &c., to 
be excavated is estimated at 15,000,000 cubic yards, and the work 
must be completed in four years. ‘The superintendent and 
assistant of the dredging company sailed the other day for St. 
Petersburg vid Hamburg. 

AT a meeting of the Patrington Drainage Sanitary Committee, 
held on Saturday, the tenders received for the execution of the 
drainage scheme of Messrs. Oldham and Bohn, civil engineers, 
Hull, were opened, with the following result :—Hodgson and 
Woodhouse, ithernsea, £2337 19s. 4d.; J. Hudson, Hull, 
£2055 7s. 2d.; B. Roberts, Bradford, £2000; J. Kirkwood, 
Patrington, £1928 15s. 9d.; B. Musgrave, jun., Hull, £1649 Ls. ; 
J. Pearson, Hull, £1645 1s. 8d. The committee accepted Mr. 
Pearson’s tender, and it is understood that the works will be 
commenced this week. The estimate of the engineers, exclusive 
of land, was £1666 4s. 3d., with the usual allowance for contin- 
gencies. The chairman of the board (Mr. R. Metcalf) set an 
example to the members of sanitary committees by selling the 
two acres of land required for the disposal of the sewage for £100 
per acre. 

Ovr Birmingham correspondent writes :—‘* Manufacturers of 
agricultural implements hereabout, who are showing at the Paris 
Exhibition, and did not go over until the implement annexe was 
ready, are complaining that the accommodation is much within 
their expectation. They specify the absence of shade and ventila- 
tion, and fear that visitors will be repelled from entering by the 
heat and the comparative gloomy aspect of the erection. But 
they hope for some improvement as the result of a memorial 
which they have presented to the commissioners, asking for air 
and blinds to the glass roof. The heat from the sun upon the 
roof had already warped certain wood work in some of the 
exhibits. What the temperature would be, when the steam pipe 
which runs through the centre is charged, and Messrs. Colman 
are in the centre of the building illustrating the making of 
mustard in its various stages, implement exhibitors here declare 
they do not like to contemplate. These exhibitors intimate 
moreover that rather than have had space for nothing they should 
have been happy to have paid for it, as at the exhibition of the 
Royal Agricultural Society for example, if thereby they could 
have secured better accommodation ; and they would -have been 
pleased to have made terms similar to those which have been 
entered into between half-a-dozen leading firms of implement 
engineers and the Commissioners, whereby a contribution of 
£1000 in all enables the firms in question to show under circum- 
stances much more favourable to business.” . 

Tue following is taken from the ledger of the Principio Furnace 
for 1727 ; it may be i those familiar with the present 
cost of making pig iron. The Principio Company was an associa- 
tion of British ironmasters, merchants, and capitalists, established 
in the early part of last century, and engaged in manufacturing 
pig and bar iron in the colonies of Maryland and Virginia. They 
were the first persons to erect ironworks in Maryland, about the 
year 1715, and had a long and, on the whole, a prosperous 
existence for more than sixty years, or until 1781 :— 

Account of Pigs at Furnace, August, 1727. 


£5 

Iron ore—90 tons at 15s. ere eee Sr, 
Charcoal—90 loads (11,880 bushels), at 18s. .. .. .. 76 
Oyster-shells and limestone—quantity not given .. .. 5 0 
Wages—John Barker, founder, 40 tons at Ys. fd... .. .. 5 0 
“s Other labour, 40 tons, at 5s. 6d... .. .. «2. «. UO 
Miscellaneous disbursements .. .. .. .. «.. «» « 2 90 
, . ee 0 wan ae 


Total production 40 tons pig iron, or a cost per ton of £4 5s. 9d. 


| This iron sold at the furnace for £10 per ton. Blooms were valued 


at £25, and bar iron at an average of £35 per ton, but the older 
books fail to show an accurate statement of the actual cost of 
either. Forgemen received £1 per ton for making blooms or 
‘knobbling.” Slave labour was sometimes. employed in this 
branch of works. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Kue de la Banque. 

BERLIN.—AsuHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co,, Booksellers. 

LEIPSIC.—A. TwiermMeyver, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
31, Beekman-street. 











TO CORRESPONDENTS. 


*.* We cannot undertoke to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

P. H. W. will be answered next week, ‘ : 

W. A.—You ought to be able to find employment in @ surveyors office if you 
have the practical experience you refer to. An advertisement would probably 
receive attention. . : ! 

S. B. (Explosive Gas Engines).—You will Jind an article “ On the Theory of 
Explosive Gas Engines” in THE ENGINEER July 27th, 1866, vol. xxii., p. 55. 
See also Clarke's ** Tables, Rules, Data, ond Formule,” 

PaTENTEE.—You would be defeated if another obtained the seal before you. 
You may secure yourself by obtaining letters patent at once, dling your specisi- 
catron in due time afterwards. You will sind the question you put fully 
discussed in THE ENGINEER of 17th Jan., 1873. 

C. 8.—If you take the depth of the girder as equal the distance between the 
centres of gravity of section of all that constitutes the top and bottom 
flanges, you may of course include the strength of the wertical web of the 
‘angle ivons described, If you take the depth of the girder as that frou 
centre to centre of thickness of the flange plates, then you way only include 
the strength of the angle irons by considering them as the flanges of a girder 
the depth of which equals the distance between the centres of gravity of their 
sections. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied durect 
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MEETINGS NEXT WEEK. 


Tue InstiTUTION oF Civic Enorneers.—Tuesday, May 7th, at 8 p.m.: 
Discussion upon the “ Ravi, Alexandra, and Jhelum Bridges, P. N. 8. 
Railway;” and, time permitting, the following paper will be read :—‘‘ The 
Construction of Steam Boilers for very High Pressures,” by J. Fortescue 
Flannery. 

Society oF ENGInEERS.—Monday, May 6th, at 7.30 p.m.: A paper on 
“Modern Roadway Construction,” by Mr. Henry 8. Copland. 

Tue Socrery or TeL_ecrapH Enoineers.—Wednesday, May 8th, at 
7p.m.: Council meeting. At 8 p.m.: Ordinary general meeting. ‘ Sound 
in Relation to the Telephone,” by Dr. Clarence J. Blake. ‘The Tele- 
phone Harp,” by Mr. Frederic A. Gower. 

Unirep Service Instirvrion.—Monday, May 6th, at 8.30 p.m.: 
Adjourned discussion on “‘ Saving Life on Board our Men of War.” 
Friday, May 10th, at 3 p.m.; A paper will be read by Colonel Edward 
Clive ‘‘ On the Influence of Breech-loading Arms on Tactics, and on the 
Supply of Ammunition in the Field.” Part LI, 
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THE PARIS EXHIBITION, 

Tue Paris Exhibition was opened on Wednesday with all 
due pomp and ceremony. The arrangements were admi- 
rably planned, and if those who arranged the ceremony did 
not command success, they at least deserved it ; but the 
influence of the weather was disastrous. On Tuesday 
afternoon Paris was visited by a tremendous thunder- 
storm, which lasted some hours. The rain came down in 
torrents, and reduced the unfinished paths of the Troca- 

éro to a sea of mud. Wednesday morning broke 

gloomily, and rain fell at intervals until eleven o'clock, 
when the sky cleared. It was intended that.the opening 
ceremony should be a species of garden féte, and for a 
time it appeared that the projected end would be 
obtained ; but about one o'clock, when the grounds of 
the Trocadéro were crowded, another thunderstorm broke 
over Paris, and the rain descended for about’ twenty 
minutes in a deluge. Happy were those who obtained 
shelter. Punctually to the moment, at 2 p.m. the guns at 
the Invalides announced that Marshal MacMahon and his 
suite had reached the palace, and/a few minutes after- 
wards he mc preceded by the Prince of Wales 
and a number of other distinguished visitors, on a 
balcony, erected just over the grand cascade, which 

gan to fall in a magnificent sheet of water the 
moment the Marshal made his appearance. After the 
reception of about a score of deputations, he proceeded, 
accompanied by a crowd of worthies in uniform, across 

é Pont d’Jena, to the main Exhibition building at 
the other side of the river, in which a few departments 
had been reduced so far to order that it was possible to 
walk pice them. The ceremony was very picturesque, 
and it would have been infinitely more successful but 





for the condition of the 5 which, was simply inde- 
scribable. As luck would have it the sun shone brilliantly 
for half an hour at the right time. So was the Paris 
Exhibition of 1878 opened. But a much more interesting 
sight than anything to be seen in the Exhibition or the 
grounds was presented outside. After long months of 
waiting, and anxiety, and political peril, the people of 
Paris saw the work which was to set the seal on the 
recovery of France from her disasters in a sense com- 
pleted, and they rose with the occasion. The Exhibition 
was thrown open to the public about 3 p.m., and long 
before that period every approach to the palace was filled 
by a dense mass of pedestrians and carriages all bound to 
the Champ de Mars ur the Trocadéro. Nothing like this 
exodus from a a city has perhaps ever been witnessed 
before, and on Wednesday afternoon Paris was without 
exaggeration as empty as “the City” on Sunday morning. 
The most perfect good humour prevailed. Paris was ex 


Jéte, and when Parisians determine to enjoy themselves 


they do it thoroughly. We have not seen any officia 
statement of the numbers who passed the turnstiles, but 
we shall be under the mark if we say that 150,000 people 
visited the Exhibition on Wednesday afternoon. If we 
may judge from the first day, the Exbibition will, in one 
direction at least, more than realise the wildest dreams of 
its projectors. 

So far the bright side. If we turn the page we see that 
the conditions under which the Paris Exhibition has been 
opened are as unfavourable as it is perhaps possible to 
imagine. It appears to be fated that international exhi- 
bitions are always to be thrown open to the public long 
before they are in a fit condition for the reception of 
visitors. e cannot call to mind a single exception to this 
rule, but neither can we call to mind an instance in which 
an exhibition was so incomplete as this of 1878. The 
Paris Exhibition of 1867, that of Vienna in 1873, and 
that of Philadelphia in 1876 were unfinished on the open- 
ing day and for many days afterwards, almost solely as 
regards the exhibits, and the various structures in the 
form of annexes in the grounds. The main edifices were 
comparatively complete structures, through which it was 
possible to walk with comfort, and which were open 
throughout to the public ; but the best structure in the 
Champ de Mars is, while we write, so far imperfect that 
it can hardly be called finished in any one department, 
except perhaps the grand machinery halls. The facade, 
for example, which faces the Trocadéro, will require the 
united efforts of hundreds of men for a couple of weeks 
to come for its completion, externally, while within, the 
decoration of the ceilings is still in progress, and it is, 
therefore, impossible for exhibitors to arrange their show 
cases. In whatever direction the visitor turns the effect 
is the same. A vast array of workmen, cranes, scaffold- 
ing, ma planks, mortar, bricks, masses of heavy matting, 
yet to out together, and clouds of dust, meet the eye 
in every direction. Acres of floor space have yet to be 
filled with the contents of the boxes and cases which are 
poe up in every direction, heaps upon heaps. There are 

ut two places in the whole edifice and its grounds 
where quietness and peace can be found. These are the 
British fine arts court, and the British agricultural 
machinery annexe. The display of pictures in the first is 
alike very creditable to modern English art, and the 
critical perceptions of those entrusted with their'selection 
and hanging. The machinery in the latter makes but a 
comparatively small show, but it is superlatively good in 
design and finish. The productions of English workshops 
here displayed are, perhaps, as perfect as it is possible 
that anything of the kind can be; and the foreigners 
will find the very best machines that the best agricul- 
tural engineers in the world can produce. The space 
allowed to each exhibitor is ample, and the productions 
can be seen to advantage, and in a way which those who 
know only the Smithfield Club Show will find it difficult 
to realise. 

The unfinished condition of the building and grounds 
is, however, but a secondary matter, as compared with 
the adverse influences whose operation is to dreaded 
in the future of the Exhibition. War clouds loom 
heavily, not in the distance but close at hand ; and how 
much the outbreak of war between England and Russia 
is dreaded just now in Paris is illustrated by the expres- 
sions which are heard now and then of gratitude to Eng- 
land, for not declaring war until the Exhibition has had 
a fair start. We found that in many quarters it is held 
that an Anglo-Russian war would hardly, if at all, affect 
the Exhibition; but exhibitors, at all events, hold very 
different views. In their eyes the Exhibition is a vast 
shop in which sales may be effected, in which orders may 
be booked for future execution, and wherein business 
connections may be formed intended to be worth a good 
deal in the future. It is not too much to say that the 
outbreak of war would put an end to all this. 
Machinery, for example, would not be sold on the spot, 
nor ordered for delivery at another time; and so the main 
object of the exhibitors would be entirely defeated. It is 
possible that as regards the number of visitors little harm 
would be done, and that Paris would not suffer much; 
but this is very doubtful. Be this as it may, it must not 
be forgotten that exhibitions depend for their existence 
on the obtaining of orders and the effecting of sales by 
manufacturers. The cost of these shows is divided 
between the nation which erects the buildings and main- 
tains them and those who supply their contents. The 
former is reimbursed by the money taken at the 
doors, the latter can only obtain a return in the 
shape of profits on orders received by them directly 
or indirectly because they have exhibited. The out- 
break of war would be certainly ruinous as regards 
the Exhibition to exhibitors, and it would be probably, 
though not certainly ruinous in the same connection to 
Paris. Yet another though minor evil influence operates 
against the success of the undertaking. Germany, to her 
own disgrace, has practically prohibited the eo-operation 
of her producing classes, and many of her best produc- 
tions will be shown under the garb of Austrian goods, 
and by Austrian exhibitors, Germany has stated snialy 





that she has to spend so much money on war, that she 
had none to devote to promoting the progress of the 
peaceful arts. In other words, she admits that she is 
receding towards barbarism ; and not content with doing 
nothing where it ought to have done much, the German 
Government is using all its influence to prevent its 
subjects from visiting Paris. An order has been issued 
prohibiting the carriage of railway passengers’ luggage 
free beyond the frontier, and not so much as an ounce 
can now be conveyed without special payment in addition 
to the ordinary fares. The hostile attitude assumed by 
Germany is much to be regretted ; its influence may be 
felt at no distant period. 

As regards the contents of the Exhibition it is prac- 
tically impossible to speak with certainty at this moment. 
So little is complete, so little in a condition fit for inspec- 
tion that we must perforce reserve our opinions to a great 
extent. But there are not lacking evidences that the 
exhibits will not fall short of those to be seen at Vienna 
or Philadelphia in interest. A few steam engines out of 
hundreds are complete, and have been under steam, and 
these will merit the attention of all who have to do with 
steam power, whether as users or producers. In castings 
especially our foreign competitors run us very hard, if 
they do not excel us. In valve gear we have noticed not 
a few dainty devices, some old in principle, others new, 
but all worked out with a neatness and finish worthy of 
all praise. As for the building itself, it is beyond ques- 
tion that for its peculiar purposes it excels anything that 
has gone before; the machinery halls alone being the 
most magnificent structures of the kind ever erected. 
They at least are complete, with the exception of the 
floors, which are being laid as quickly as the operations 
of exhibitors, who are erecting machinery night and day, 
will permit. It is a gratifying fact that the English sec- 
tion is more advanced than any other, and the catalogue 
of this department is ready for issue, thanks to the 
energy of Mr. Cunliffe Owen and his assistants, whose 
exertions have been almost superhuman. That the 
Exhibition has not wanted English support is shown by 
the fact that there are more than 1500 English exhibitors, 
London and its suburbs contributing about 700; Man- 
chester, 64; Birmingham, 56; Glasgow, 43; Leeds, 40; 
Edinburgh, 38; Sheffield, 35; Dublin, 28; Huddersfield, 
24; Liverpool, 22; Bradford, 18; Belfast, 17; Norwich, 
16; Bristol, 15; and Nottingham, 13. 

We cannot conclude this article better than with a 
recommendation to our readers to visit the Exhibition, 
and judge for themselves of its interests. They may rest 
assured that they will be amply rewarded for the 
moderate amount of time and the comparatively smal! 
sum—if they can avoid some well-known hotel-keepers 
which a trip to Paris will cost them. They will 
meet with a hospitable reception from the most polite 
people in the world. It may appear almost superfiuous 
in the present day, when every one is believed to know 
French, to add that those who do not, need be under no 
apprehension that they will meet with difficulties in 
consequence. English is spoken at all the hotels, on the 
railways, and in a multitude of shops. English faces meet 
the visitor at every turn, and for one now to be seen it is 
to be hoped that a dozen will be found in Paris in another 
month. It is equally to be hoped that by way of 
encouragement, the hosts of the capital will refrain 
from the extortion ot which there are some complaints. 
The journey by the mail route lasts but 104 hours. 
The twin steamer “ Express” will do much to mitigate 
the horrors of the Channel passage, and the same may be 
said of the two fine boats just put on by the London, 
Brighton, and South Coast Railway Company. France 
has extricated herself by a noble effort from the slough 
of despond into which she has fallen. Paris asks the 
whole world to come and see how a self-reliant nation in 
which the arts of peace can flourish may overcome 
stupendous difficulties, and Englishmen who visit Paris 
this summer may rest assured that they will not return 
without their reward. 





THE PROTECTION OF LONDON AGAINST FIRE. 

PARLIAMENT, the Government, the Corporation, and 
even the Metropolitan Board of Works, all seem more or 
less impressed with the fact that London is at present 
inadequately protected against fire. The report of Sir 
H. Selwin-[bbetson’s committee, of which Sir James 
M‘Garel Hogg was a member, was decisive on this point. 
The Corporation are proceeding expeditiously with the 
laying down of hydrants throughout the City, and the 
Metropolitan Board have displayed their zeal in the 
preparation of a scheme for giving a special and constant 
supply of water at high pressure over the entire metro- 

is. This latter scheme, which includes the use of 
Lydraite, has not met with public approval, although 
embodied in a bill brought before Parliament ; but the 
fact that something should be done is generally admitted, 
and in the recent debate on the government of the 
metropolis, the Home Secretary mentioned the Fire 
a as one matter which required to be dealt 
with. The apprehensions thus obviously entertained 
with reference to the precarious condition of the 
metropolis in respect to fire, are simply occasioned 
by the risk of an accidental conflagration. A pam- 
phlet sufficiently remarkable and _ startling in its 
nature, has been put into circulation within the 
last few days, the object of the writer evidently being to 
show the extreme danger which would, beset the metro- 
polis if political conspirators were to avail themselves of 
the agency of fire. Our readers will call to mind the 
Greek fire and the Fenian “scare” of a few years back, 
and the anxiety which was felt throughout one winter 
lest disaffected men should set London in flames. What 
toundation there may have been in those unfulfilled appre- 
hensions it is difficult to say, but that a spirit of mischief 
was abroad there can be no doubt, and how far desperate 
men may go was illustrated by the insane and murderous 
affair of the Clerkenwell explosion. It is perhaps 
fortunate that the evil spirits of that epoch were not in 
possession of the scheme which we find embodied in A 
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*lot to Burn London. The story is ingeniously told, 
with an air of reality somewhat resembling the writings 
of Defoe. We are thus treated toa species of hypothesis, 
worked out after the manner of a narrative, and it is a 
wonder that the ingenious writer did not elaborate his 
idea into a substantial volume. It would have formed an 
admirable basis for a political novel, in which the princi- 
ales of the Internationalists and the Communists might 
rest been developed upon an imaginary stage of action. 
However, our business is with the practical aspects of the 
question, and we leave the literary element for treatment 
at other hands. 

The “ Plot,” therefore, consists mainly in the judicious 
use of petroleum. But the incendiaries of the French 
Commune were simpletons compared with the conspirators 
to whom we are now introduced. The active agents 
in the affair were thirty in number, and the weapons 
they were instructed to employ consisted in each instance 
of a bachelor’s kettle, a pint of petroleum, and a small 
screw-driver. It was intended that they should carry 
out the “Plot” on November 9th, 1876, and some very 
sagacious reasons are given for choosing that peculiar 
date, one being that there would be “a fair chance of a 
fog.” The conspirators were to appear in the guise of 
clergymen, and on the day preceding the Lord Mayor's 
Show they were to take up their abode at certain of the 
wincipal hotels—-except that in two cases some private 
Caseos were to be occupied. The process of setting a 
house on fire, if not capable of being made a fine art 
question, is evidently an undertaking which admits of 
scientific treatment. The chest of drawers in the travel- 
ler’s sleeping apartment is drawn up close to the bed; the 
lower drawer is opened, and in it is placed the bachelor’s 
kettle, which, instead of being filled with water, is charged 
with the pint of petroleum. This handy apparatus, 
we may observe, is brought into the hotel under. cover 
of the conventional portmanteau. Before the final act 
is perpetrated, the screw-driver is employed in removing 
the little screw which secures the handle of the door on 
to the bar or spindle of the latch. All being ready, the 
spirit lamp under the bachelor’s kettle is set alight, the 
reverend gentleman walks out of the room, and after 
shutting the door pulls off the loose knob of the handle. 
A blow or push with the hand then sends the bar and 
the other handle back into the room, thus leaving the 
door without any means for withdrawing the latch. This 
is considered preferable to locking the door and walking 
off with the key, as a duplicate key would most likely 
be soon forthcoming. The conspirator in clerical garb 
would of course walk quietly and quickly away, leaving 
the kettle to do its work in warming up the petroleum 
and setting it on fire. This part of the process wouid 
soon be complete ; but the alarm might not be given and 
the door forced open until the flames had taken full 
possession of the apartment, and the chances are that 
unless a well-charged hydrant was promptly brought to 
bear on the scene of combustion, the entire hotel would 
incur imminent risk of destruction. 

The burning of one hotel would obviously effect 
nothing. But the plan which was to have been carried 
into effect contemplated the firing of something like 
thirty of these places, and one or two lodging houses. 
The first fire was to break out at half-past four in the 
afternoon, the spot selected for this purpose being on the 
west side of Montague-street, contiguous to the British 
Museum. This, it was expected, would at once arouse 
the best energies of Captain Shaw. Meanwhile, some of 
the suburban volunteer fire brigades would find amuse- 
ment by attending to the breaking out of a fire at the 
Queen’s Hotel near the Crystal Palace. About the same 
time the Great Western Hotel at Paddington should 
burst into flames, followed by the Grosvenor Hotel at 
Victoria, and the London Bridge Hotel. No conflagra- 
tion was to be kindled east of London Bridge, it being 
part of the plot that the great industrial population and 
the dangerous classes of East London should find their 
way open to travel westward for the purposes of riot and 
pillage. Various hotels were to be set on fire in such 
localities and at such periods in the course of the evening 
as would be most likely to embarrass the movements oi 
the Fire Brigade, the police,and the military. The main 
lines of thoroughfare were thus to be blocked, and to 
make sure of an important strategic point connected with 
the Thames Embankment, De Keyser’s Hotel was to be 
tavoured by the presence of two gentlemen in black, 
who would each take in hand his own particular fire. 

For a diabolical scheme of this sort, no more effectual 
plan could be adopted than that of kindling the fires on 
the evening of the Lord Mayor's banquet. Being also 
the birthday of the Prince of Wales, illuminations would 
be rife, and would aid in keeping the streets full of 
people. A more terrible time for riot and disorder could 
not be conceived. -Of the political motives that could 
incite to the perpetration of such a holocaust, sufficient 
indication is given in the extraordinary story which is 
so cleverly and so suggestively told. In criticising the 
scheme we might urge the improbability of finding thirty 
conspirators who should be all faithful to each other. But 
supposing anything of this kind ever to be attempted, 
how will London be able to meet it? The inhabitants 
of the metropolis have long been told that two great 
fires occurring simultaneously would sorely tax the 
energies of the brigade, and would very likely over- 

,ower the force at the disposal of Captain Shaw. Three 
os fires raging at the same time would make the 
case desperate, and any further addition presents a 
contingency quite as terrible as that which we have been 
contemplating. That danger exists cannot be denied, 
and the point is evidently appreciated in some influentia! 
quarters. In the “Plot” to which we have referred, 
the conversion of London into a volcano is postponed, 
a messenger from the Continent bringing over the requi- 
site countermand. The writer of this weird narrative 
lays great stress on the value of hydrants, and we can 
only hope that those which are being laid down in the 
City will be supplied with water at such a pressure as 


will render them efficient. On this point there is some 





dispute, which we should like to see cleared up. The 
numerical weakness of the Metropolitan Fire Brigade is 
a matter of remark, and unquestionably the force is 
sadly deficient in this respect. The report of Sir H. 
Selwin-[bbetson’s Select Committee recognises this, and 
proposes that the police should be rendered auxiliary to 
the brigade. The committee likewise advocate hydrants, 
and the concentration of all the water systems under one 
public authority. That it is thus necessary to supersede 
the water companies and consolidate their undertakings, 
is a debateable point. But that London is weakly pro- 
tected against its direst foe is a fact which cannot be 
denied, and the alleged “Plot” shows what may be 
termed the political aspect of the case. Opinions may 
differ as to the prudence of drawing so dreadful a 
sketch ; but it is fairly suggested that bad men are quite 
capable of conceiving equally mischievous schemes with- 
out any aid from a book; and, on the other hand, the 
suggestions thus thrown out may promote the public 
interest by inciting to greater caution. This is 
not a time when we need be very squeamish con- 
cerning a matter of the sort. The letters of “ War- 





hawk” in the columns of the 7'imes have shown how a | 


peaceful merchant ship might be sent to an inevitable 
doom without any visible agency being at work. A 
simple piece of mechanism would ensure the scuttling 
of the vessel in mid-ocean, and an easy application of 
some modern explosive would with equal certainty burst 
the boilers of a steamship on her voyage. At the pre- 
sent moment there isa scheme in print for enveloping 
the British ironclads in a sea of fire should they attempt 
to force the pessage of the Bosphorus. This last affair is a 
matter of war, but scarcely in a legitimate form. As in 
the scheme for destroying London, the chosen agency is 
that of petroixeum. However, we may hope that none of 
these tremendous things will come to pass, and with 
regard to any “ Plot,” it is satisfactory to remember that, 
according to the teachings of history, there is rarely a 
plot without a traitor to betray it, or a spy to ferret 
it out. 
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DUPLEXING CABLES. 

THE pioneer has always to execute a difficult task. Those 
who follow after find plain directions ; many of the difficul- 
ties are never met with a second time, so that we always 
incline to give a large amount of praise to such as labour in 
new fields. Telegraphy is practically a new science, and 


especially so is deep sea telegraphy. But success has crowned 
the unceasing efforts of the workers in this direction, not only 


have cables been laid at the bottom of the ocean, but a double 
capacity of working power has now been given to the longest 
of existing cables. Duplexing a cable is easily spoken, but 
great difficulties have to be overcome in the practical work. 
The only successful system is that known as Dr. Muirhead’s. 
An artificial cable is used, and it is made as nearly as possible 
the twin-brother of the real cable. For some months Dr. 
Muirhead has been engaged in applying his system to the 
Direct United States Cable, and has, as we announced last 
week, succeeded in overcoming every obstacle. It is not 
difficult theoretically to construct an artificial line having the 
same conductive resistance and the saine inductive capacity as 
a given cable, but in practice’ it is not so easy. One of the 
most delicate operations is that of balancing the varying 
changes arising from temperature. For example, a cable laid 
in the sea is subject to a varying temperature, and its resist- 
ance is not the same when in situ as when tested in a labora- 





the rule that ‘‘ the intention of the law of establishing truth 
and honour in commercial intercourse, and to protect rights 
which have been properly acquired, must also be taken into 
consideration when the question arises what scale is to be 
established for judging the similarity of trade marks, and that 
it has to be borne in mind that the intention of the Legisla- 
ture, in determining trade marks, aimed chietly at enabling 
retailers and consumers to recognise easily and quickly any 
goods marked with such a sign.” ‘The decision, which is the 
reverse of a judgment pronounced in the inferior court, has 
given great satisfaction in the Sheffield district. The defen. 
dants have been ordered to be cast in damages for piratiag the 
trade marks of Messrs. Kenyon and Co,, and are also to pay 
costs, appellants having reserved to themselves the right to 
claim damages for previous piracies. The unscrupulous pirat- 
ing of Sheffield trade marks has cost several of our largest 
houses—such as Rodgers’—very large sums of money, and put 
them to an amount of trouble which has been infinitely irri- 
tating. 


REVIEW. 


Report of the Seeretary of War; being Part of the Message and 
Documents Communicated to the two Houses of Congress at 
the Beyinning of the Second Session of the Forty-fourth Con- 
qvess—1876-77.. Volume II. Parts I, I., and III, Lon- 
don: Triibner and Co. 

THESE are three bulky volumes containing the reports to 

the United States Secretary of War, of the Chief of 

Engineers, Brigadier-General A. A. Humphreys, and of 

his corps of acting engineers, for the year ending June 

30th, 1876. The later reports are given in the form of 
appendices to the former, and constitute the bulk of the 
me Be There were during the year 107 officers holding 
commissions in the corps of Engineers of the United 
States army engaged principally on the works of fortifi- 
cations and river oh harbour improvements. In his 
report the Chief of Engineers refers to the superior con- 
dition in which the close of the late civil war found the 
armaments of maritime nations, and to the system elabo- 
rated in 1869 for the government of the future construe- 
tion of works, the main features of which consisted in the 
use of heavy earthen barbette batteries with parades 
and traverses, of heavy mortar batteries, and of obstruc- 
tions in the channels mainly of electrical torpedoes, to 
prevent vessels from running past the batteries and 
reaching the cities or depéts beyond them. He then 
examines the conditions for defence of most of the 


harbours along the coast, and with very unsatisfactory 
results. Works have been progressing since 1869, but he 


now reminds the Secretary for War of the facility with 
which the heavily-armoured ironclads of maritime nations 
could destroy the property along Americanshores or lay the 
people under contribution. He says an enemy possessing 
depots and arsenals close to American shores can place 
such armed vessels there within a few hours of the 
declaration of war, as thirty-six hours steaming could 
bring vessels from Halifax, six hours from Havana, and 
ninety-six hours vessels from Victoria and Vancouver's 
Island, to important harbours of the United States. He 
then gives a sorry picture of the defence which could be 
brought to bear even against a single ironclad carrying 
from Gin, to 15in. of armour and rifled guns of from 9in. 
to l4in. calibre. He imagines, in fact, that whatever the 
number of men at hand, they would be almost helpless 





tory. Part of the cable lies probably in deep water, where 
the temperature is to all intents and purposes constant, part 
lies in shallow water and is subject to a varying temperature. 
The artificial line which has to balance the real one is placed 
in a room in which the temperature is fairly uniform. A 
moment's thought will show that the operation of making an 
artificial cable similar in al! respects to the real one is of a very 
delicate nature. This was not the only difiiculty that Dr. 
Muirhead had to encounter, but so successful has he been that, 
according to our information, the signals obtained from the 
duplexed cable are better than those obtained before the opera- 
tion. ,;The result obtained by the successful application of 
the duplex system is of the utmost importance to investors, 
inasmuch as the message-sending power of the cable is doubled 
at a cost not to be compared with that of a new cable. 


BRITISH TRADE MARKS IN GERMANY. 

A very important case has just been decided in Germany. 
Although it more particularly affects the manufacturers in the 
Sheffield and Birmingham districts, it applies to all firms and 
companies who have adopted or purchased marks with which 
they desire to do business in the German Empire, or to pre- 
vent German rivals from using to their disadvantage in other 
European markets. Messrs. Fob Kenyon and Co., steel saw, 
and edge tool manufacturers, Sheffield, have employed as their 
trade mark since the year 1716, the initials ‘I. K.” in Roman 
capitals, and since 1854 the same letters, with the word 
“Kenyon” framed in a hammer. Taking advantage of the 
opportunity afforded by the Treaty of Commerce between 
Germany and Great Britain, Messrs. Kenyon registered these 
marks under the German Trade Marks Law. 
came to their knowledge that Messrs. Robert Biker and Sons, 


of Remscheid, had registered a hammer with the letters | 


“é 


. K.,” also in Roman capitals, and the word ‘‘ Boker ;” and 
that this firm had also registered as a second trade mark the 
same hammer with the inscription ‘‘I. N., Boker and Sons,” 
Remscheid. The dizresis over the ‘‘o” in Boker, which might 
have given the word a German character, was omitted. 
The defence set up was that the marks of the plaintiffs, 
consisting entirely of letters, could not be registered under 
the German law. The case was tried before the Rhenish 
Court of Appeal at Cologne. That tribunal decided against 
the defendants, holding that marks used before 1875, 
though consisting only of letters, could be registered. Upon | 
inspection of the particular marks in question the court also | 
decided that the hammer was an essential feature, and had | 
been imitated, that the words and letters were unimportant, | 
because even if the merchants detected the difference the 
purchaser would not. It was contended that Russian clients 
of the defendants had ordered of them files with the marks 
“TK” and “IN.” This the court further held was ai 
indication that intentional deception had been practised on 
Russian retailers and consumers. The court appears to have 
proceeded on the sound principle that the law exists for the 
protection of the ultimate purchaser, to prevent him having 
imposed upon him an article different in quality, though not 
in appearance, from that: he asked for. The court lays down 
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It subsequently | 





before one such ironclad. It may be said, he adds, that 
guns of equal power could be brought against the vessel, 
and sothey would, he admits, “first, if we had such guns in 
our service; and, second, if we had the time.” He refers 
to the fact that the largest guns in the American service 
are the 15in. smooth bores weighing over 25 tons, of 
which there are but 325 to defend the entire coasts of 
12,600 miles, exclusive of Alaska, and even these are less 
| powerful than 9in. rifled guns of 12 tons, After con- 
| sidering what could be done with these 25-ton guns, he 
concludes that one of the dreadful ironclads could 
| proceed from place to place and destroy as much as she 
| pleased while defences were in preparation. “Our 
| country,” he adds, “is contiguous throughout its northern 
| boundary with the most powerful maritime Power of the 
| earth, and close upon our shores 4s another whose powers 
|should not be despised. These are nations with whom 
complications are most likely to arise.” It is therefore 
urged that the sea coast fortifications should not be 
suspended. A paragraphic description of the position, 
strategic value, and work done at the various fortified 
places along the coast, is then given, followed by lengthy 
reports of the improvements effected and in hand upon 
the great rivers of the State, accompanied by not over- 
well executed maps and plans of the localities and of the 
details of works of improvement, most of the latter being 
of the character in which wood cradles and piling are 
|employed. In one appendix is a short report by W. H. 
Hener, assistant-in-superintendence of the work of 
excavation at Hallet’s Point and Flood Rock, from which 
we learn that over £640,000 are yet required to complete 
the work, and that £120,000 was recommended for 
expenditure up to June, 1878. Some of the work of 
;river improvement consisted in the removal not of 
natural, but the artificial, obstructions of the Confede- 
rates in the late war, consisting of rows of grillages 
constructed with timbers 10in. by 10in., and loaded with 
stone sufficient to keep them in position to impale any 
vessel attempting to pass them. y 
There is much in doo reports to interest both civil 
and military engineers, but it would be impossible here 
to dwell upon the voluminous reports containing it, and 
passing reference only can be made to some prominent 
subjects, as for instance the report on the survey of a 
line to connect the waters of the Neuse and Cape Fear 
Rivers in North Carolina, and of a line to connect the 
waters of Norfolk Harbour in Virginia with those of 
Cape Fear River at or near Wilmington, North Carolina. 
This report possesses considerable interest for the civil 
engineer, aed as the proposed work would be of strategic 
value, it is also of interest to the military engineer. 
The details of the surveys, physical and geological, are 
given, as are also those relating to the practicality of. a 
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ship canal across the peninsular of Florida, In consider- 
ing the latter the description of the line is accompanied 
by estimates of the supply of water required and obtain- 
m fg the losses from evaporation and filtration, the 
lockage and accompanying leakage, and estimate of cost 
under the various heads, the total estimated cost being 
about £740,000, This report is by Mr. M. L. Smith, first 
Lieut. Topographical Engineers, and is very complete and 
useful. On page 419 are some interesting remarks and 
condensed historical exfracts relating to changes in the 
coast line of North Carolina, commencing with the first 
voyage made by “ Captains Master Philip Amadas” and 
“Master Arthur Barlowe,” in 1584. 

Turning now to Part ITL., the first part of which deals 
with improvement of the river Ohio, we find the trans- 
lation of a memoir by M. Boulé, Ingenieur des Ponts et 
Chaussées, on a new system of movable dams closed by 
gates and trestles. This is a very valuable memoir, 
hence its place in these reports; and those of our readers 
interested in the construction of movable dams will do 
well to turn to this and to the reports of Mr. W. E. 
Merrill and T. S. Sedgwick on the surveys for the exten- 
sion of the Chesapeake and Ohio Canal, in which by 
studious digging much will be found of interest and 
value. Civil engineers, whose attention is principally 
devoted to hydraulics as applied to rivers, will find much 
in this report and the appendices illustrative of the 
means employed by American engineers to effect improve- 
ment in rivers in an economical manner. They must, 
however, be prepared to wade through a great deal in 
order to find that which concerns them from that which 
can interest very few not living in and engaged on 
American river engineering. This difficulty is increased 
by the want of systematic arrangement which charac- 
terises the reports, and by the want of an index which 
may be useful instead of that given, which is useless, 
Time is too precious to make it pardonable to publish 
books without adequate indexes. 

Part ITI. contains very varied matter on different sub- 
jects of an interest and importance, which makes the 
reader wish that the arrangement of the matter were such 
as to be more discoverable at the first glance, and its 
nature more distinctly set forth than it is prior to reading 
the papers. This volume, for example, contains docu- 
ments on the following heterogeneous subjects :—Reports 
on the surveys of the north and north-western Jakes. 
Repert comprising much special information respecting 
the State surveys or — analogous to those of our own 
“Ordnance Survey,” which have been undertaken and 
pursued to a greater or less approach to completion by 
all the Governments of the world which have engaged in 
such national works ; Geographical surveys or explora- 
tions west of the 100th meridian ; Lithological, minera- 
logical, and mining reports relating to California, with 
others upon the languages spoken by the natives, their 
ethnology, and important details of the natural history 
of the region ; the project for diversion of the Colorado 
river for irrigation of the rainless portions of the province 
including the Mohave Desert ; the vulcanology, mud- 
volcanoes, and mineral springs of California and other 
districts ; the meteorology and an appendix on the 
geology of the Mohave Desert ; various reports on the 
district of Dakota. Although with some disadvantage 
from the occasional appearance of needless recapitula- 
tions, due to the red tape of officialism, which, as it seems 
to us, more careful and scientific editing might have 
to some degree eliminated, there is here a rich 
intellectual feast for the information of the men of 
science, the politicians, and the statists of the civilised 
world, as well as of Congress; but is it so huddled 
together without order, and still less means of 
ready reference, that we cannot doubt much of the 
volume will find but few readers even in the United States. 
The lavish expenditure voted by Congress for the pu'dli- 
cation and illustration of so many of its great works of 
past years having very varied scientific relations, such as 
that illustrative of the explorations made across the con- 
tinent for the Pacific Railway, and contained in more 
than a score of massive quarto volumes, many of which 
are full of engravings of natural objects of great delicacy 
and beauty, would have induced us to expect that these 
octavo olines of reports should have been at least 
better arranged, classified, and indexed ; but here again 
the index is useless. Perhaps the experience and hard 
times of late years in the United States may have put a 
curb upon much of the earlier useless expenditure in 
mode of production and illustration of the volumes of 
previous years, and that a retreat from massive quartos 
was an advisable measure of economy; but it seems to 
us that no attempt at a saving in expenditure can 
account satisfactorily for the unclassified jumble in which 
so much of the valuable matter in the volume before us 
presents itself. One of the incidental bad effects is that 
in a journal such as ours, in which there is always pres- 
sure for space, many of the subjects of considerable 
importance to be found in these volumes must be left 
wholly unnoticed, because not arranged or classified in 
generic bundles for discovery and reference. In the 
early part of this volume are reports upon the State 
surveys of the various Governments of Europe, much 
scattered information as to which can be found in 
foreign Government documents, surveys, and large works 
on geodesy, but which, so far as our knowledge 
extends, is nowhere else to be found collected together. 
In this respect, therefore, this collection of documents, 
put together under the direction of Major C. B. Com- 
stock, of the corps of Engineers, though still far from 
complete, is almost unique, and we feel certain that many 
of our civil engineers will gladly avail themselves of the 
information that is to be found has in a collected form. 
The surveys treated in a more or less complete manner 
are those of Great Britain, Prussia (now extended to 
Germany), Austria, Italy, Spain, Switzerland, Sweden, 
Belsae, and Russia. The order seems strange, but has 
bly originated merely in the dates of delivery to 
Major iin oe of the several. maps for examination. 
The details given of the principles of construction of 





the Prussian maps possess much interest; the Prussian 
sheets, which are exceedingly cheap, can be purchased at 
almost every town in Germany which possesses a book- 
seller’s shop, and they contain a more extensive body of 
information than is to be found for the same money in 
the sheets of any other survey, each being not only a 
topographical but a geological map. Italy has long 
been celebrated for the extent and perfection of her 
maps, the more important of which date back to Zan- 
noni’s great map, which is almost a pictorial plan of the 
whole country, and which was followed by that produced 
by Bachler d’Albe, made after Napoleon’s conquests, and 
while a large portion of Italy was practically in French 
Jossession ale General Suchet. The consolidation of 
taly and the union with the kingdom of Naples and 
Sicily rendered necessary both for military and civil 
purposes a new and complete map of the whole kingdom 
of Victor Emanuel, and this great task has been steadily 
pursued since 1860, and wasstill incomplete in some respects 
in 1875. Thehead-quartersof the survey—at least for all its 
southern portion—is at the long-celebrated topographical 
office of Naples, where a good astronomical observatory 
exists. The incompleteness of this valuable summary on 
European surveys, as respects many of the countries 
which have been more or less completely surveyed and 
mapped by their respective Governments, strongly sug- 
gests to us how important would be the collection and 
production of a really complete body of information as 
to the State surveys of every part of the world. It need 
not be a very large or expensive work. 

The details of the continuance of the surveys of the 
north-western lake districts, as well as those of the sur- 
veys of the Far West still progressing, and mainly desig- 
nated by latitude and meridian, though not devoid of 
interest, are chiefly important to Americans themselves. 
Some portions contained in this return, however, are of 
far wider interest and of great scientific importance. 
These northern lakes may be roughly viewed as so many 
gigantic rain and snow gauges. The large folded diagram 
in which we find the curves of highest and lowest water 
surfaces of the lakes recorded for every month in the 
year, and for several years past, is a contribution of some 
value to meteorology. By an inspection of this diagram, 
we perceive that the water surface of the lakes is on the 
whole highest about May or June, when ‘the rains of 
winter, not yet completely drained off, become supple- 
mented by the melting snow and ice of spring. On the 
other hand, the water surface is lowest about the com- 
mencement of each year, when everything in these 
northern latitudes is in the iron grip of frost. The above 
remark as to locality of interest applies, though in less 
degree, to the mining information given with respect 
to California, Nevada, Colorado, New Mexico, and 
Arizona. The vast scale, as well as.the strangeness 
of the physical conformation of these wonderful por- 
tions of our globe, render a comprehensive view 
of their minerals and mining impossible within such 
limits as we could devote to them. A bold project 
for fertilising a large area of the Mohave desert and 
adjacent country by artificial irrigation having been 
for a considerable time seriously contemplated, surveying 
parties were sent forth in 1875 for the purpose of such a 
survey of the Colorado river as would at least determine 
the possibility of diverting its current in such locality 
and at such a level as might realise this large project of 
irrigation. The report of the first surveying party decides 
that “the diversion cannot be successfully done at any 
oint between the foot of the lower grand canon and the 
read of the Colorado valley—an approximate distance of 
326 miles—because of the outlying ridges with high 
passes, through some of which the river has cut its way.” 
As a result of the second season’s trip, the report is :— 
“That no such diversion can be successfully made along the 
yresent channel of the river within the territory of the 
Dnited States.” The volume of water available for 
irrigation has been measured at Stone’s Ferry, Camp 
Mohave, and Fort Yuma. At the first of these localities 
it measured in August, 1875, 18,410 cubic feet per second, 
which was calculated to irrigate 3,682,000 acres, assuming 
one cubic foot per second for each 200 acres. Whether this 
volume of water would be sufficient to preserve from abso- 
lute sterility the soil of the Mohave desert, having regard 
to its climatal conditions, we have no data upon which to 
form an opinion. The project, however, seems to be 
already negatived, by reason of the surface formation 
and levels of the country adjacent to the river. The 
country to which this project appertains, as well as the 
general features of the project itself, are illustrated by 
maps; and here we may intercalate once for all that 
whatever may be the defects of this volume in point of 
reference, there are none as regards its illustrations by a 
large number of well-engraved folded maps with diagrams 
of trigonometric work, and of curves expressing natural 
phenomen: bearing with time. 

A somewhat extensive district of hot springs, solfataras, 
and mud volcanoes was surveyed by an exploring party 
in 1875-76. They are situated in South Galante in the 
neighbourhood of Mount Purdy, an extinct volcanic 
mountain of small elevation. The mud cones, from 
which steam issues and flakes of mud are thrown to a 
height of afew feet intermittingly, but without observable 
regularity of recurrence, surround a central mud lake, 
said to be in continual agitation, and from which gushes 
of steam and mud in considerable quantity are irregularly 
thrown and rejected. Immense crusts of saline matter 
are found on the surface hereabouts, and the rigoles of 
water are intensely mineralised, some by common salt, 
others tasting of alum. On the whole, the features of 
this region of languishing volcanic action do not differ 
materially from those which have been discovered on 
various portions of our globe. Specimens of the volcanic 
ejecta, both solid and liquid, were collected and brought 
away for analysis by the explorer. Much sulphur crystal- 
lised in the mud being found, itis probable hereafter that 
this region may be a source of considerable mineral 
wealth, especially if the solfataras shall he found. to 
evolve boracic acid as in those of Tuscany., 


To those of the learned world interested in the obscure 
circumstance’ and conditions in the early periods of our 
race, the report of those entrusted by the Smithsonian, 
Institution with an archzological and linguistic explora- 
tion of these little known coast regions of California, 
starting north from the islands of Santa Barbara and San 
Miguel, will be found to possess considerable interest. 
Any details, however, would be out of place in our 
columns. Eleven dialects are supposed by Dr. Oscar 
Loew, the linguistic reporter, to be found identifiable 
among the native tribes; but whatever may come forth 
from future and maturer study, no light seems as yet to 
be obtained from their languages as to whence came the 
ancient settlers of these remote regions, which were 
known to the Portuguese and Spanish voyagers as early 
as 1542, and seemed then to have been very much the 
same as they are to day, although then, as now, that 
strange circumstance which seems to mark the archzeology 
of every part as yet examined of North and South 
America, indications are found in engraved pot-stones, 
carved beads, &c., of a still more ancient and higher 
civilisation, as well as kitchen-middens or heaps of 
emptied shells, indicating an epoch of a barbarovs and 
perhaps wandering people. 








ON THE COMPOSITION AND THE INDUS- 
TRIAL USE OF THE GASES ISSUING FROM 
METALLURGIC HEARTHS. 

By L. Camerer. 

THE remarkable investigations of H. Sainte-Claire Deville on 
dissociation, in opening to science a new path of research, have 
likewise promised to interpret a great number of metallurgical 
phenomena which had till then remained unexplained. By 
collecting the gases which circulate in the hottest part of the 
furnaces in which iron is worked, I have been able, by means of 
apparatus similar to M. Deville’s, to prove that the composition 
of those gases, suddenly cooled, is totally different from the 
results given by the analyses of Ebelmen. That skilful metal- 
lurgist, unacquainted with the phenomena of dissociation, 
collected the gases by slowly aspirating them by means of a long 
tube—which necessarily brought about the combination of their 
dissociated elements. a Ebelmen’s analyses the reaction seems 
almost always complete, while the cooling undergone by the gases 
shows that smoke and carburetted gases can subsist in presence of 
oxygen at the temperature of welding iron. The gases collected 
at the top of the grating of an annealing-oven, at a point where 
the temperature is such that the eye cannot support the bright- 
ness of the bricks raised to a most intense whiteness, contain :— 
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Independently of the carbonic oxide, there is found in the 
oxidising atmosphere of the oven a large excess of finely divided 
carbon, which deposits itself on the tube, hot and cold, which 
serves for the aspiration. In metallurgic works the gases issuing 
from welding-fires are generally conducted beneath generators, 
which thus produce without expense the supply necessary for the 
working of engines. The gases, therefore, rapidly cool against 
the walls of the boiler; thus, after traversing a length of 15 
een their temperature is below 500 deg. ‘They are then formed 
0! 
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It may be concluded from this analysis that the quantity of 
oxygen has diminished by nearly one-half, in reacting, not upon 
the carbonic oxide, of which the proportion has changed but little, 
but upon the finely divided carbon, which exists in large quantity, 
as I have shown, in the atmosphere of the hearth. ‘The cooling 
and extinction of the gases stops all reaction; and when the 
latter are thrown off by the chimney they still contain, as we 
see, large quantities of combustible materials. The investiga- 
tions which I have made for the purpose of taking up a portion 
of the gases, left hitherto unused, have demonstrated that it is 
easy to rekindle them by passing them over a fire, at the same 
time retarding their motion. It was with this view that, in my 
forges at Saint-Mare (Céte d’ Or), I had a furnace of large 
dimensions set up to receive the gases as they issued from the 
generator. On arriving in this furnace, the section of which is 
morethan three square metres, the gases lose a large portion of their 
velocity, at the same time that they are kindled in passing over 
a small grating on which coal-cinders, or some combustible of 
small value, are burned. The high temperature developed in 
these conditions is utilised in my works for the annealing of sheet 
iron. It is, in fact, known that rolling renders the iron brittle, 
and that it becomes covered with adherent oxide in the annealing- 
ovens. By heating the sheets thus altered for twelve hours in 
cast iron, boxes well closed, arranged in the gas-oven just 
mentioned, the sheets are found, after complete cooling, to have 
become perfectly malleable; and the oxide has disappeared, 
leaving the surfaces clean and bright. This reduction is easily 
explained if we remember the beautiful researches of MM. H. 
Sainte-Claire Deville and Troost on the passage of hydrogen 
through red-hot metals. I have likewise had the honour to com- 
municate to the Academy various experiments which prove that, 
on plunging a flattened iron tube into a fire, hydrogen passes 
through its sides, and, accumulating within it, causes it to resume 
its original form. The gases which have penetrated into the cast 
iron box under the influence of the red-hot sides are therefore 
essentially reducing, and produce in a very short time complete 
deoxidation of the metallic surfaces. In brief, we may conclude 
from my experiments :—(1) That the gases issuing from metal- 
lurgic fires still contain, even after passing under steam- 
generators, an important quantity of combustible principles, and 
that, with the aid of the processes above described, it is easy to 
kindle them afresh and burn them almost completely. That the 
p e of reducing gases through the red-hot metailic walls is 
capable of receiving applications in metallurgy which doubtless 
will not be limited to the particular case of which I have given 
an account.—Comptes Rendus and Philosophical Magazine. 








Pusnic STANDARDS MEASURES OF LENGTH IN THE GUILD- 
HALL.—Attention may be usefully directed to public standards of 
length now mounted, by authority of the Corporation of the 
City of London, in the Guildhall, and to the care that has been 
taken to insure their accuracy. The standards consist of a line 
of 100ft. divided into tens of feet, and a line of 66ft. divided 
into tens of links, with some smaller divisions, on the floor of the 
Guildhall ; and measures of 3ft., 2ft., and 1ft., with subordinate 
divisions, on the north wall of the Guildhall. The lengths have 
been verified with the most scrupulous care by the officers of the 
Standards Department of the Board of Trade, and there is 
reason to believe that even the longest is not in error to the 
amount of yazin. Sir George Airy has inspected these standards 





| and is satisfied with the general excellence of their construction. 
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WOOD PAVEMENT. 
No. II. 
Towarps the conclusion of the former article on this 


subject—p. 171 of this volume—reference was made to the | 
fanciful forms of blocks which the supposed megua fet 
m- | 


interlocking led inventors and patentees to devise. 
pressed by this idea, the, first patentee, Stead, took out 
a second patent in April, 1839, for a complete series of 
blocks of various shapes. These are shown in Fig. 6. He 
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first described a road made up of hexagonal blocks, and con- 
structed with the centre part of the road much higher than 
the edges, as shown at ¢, the whole being keyed up at the 
highest part by “half pyramidal hexagonal wedges.” 
Hexagonal blocks, whose form gave the appearance of being 
made of two thin blocks unsymmetrically connected and 
placed together in forming the road, as shown at a, were, as 
well as those forms shown at } and c, patented in view of the 
supposed necessity for interlocking. Such blocks as these, 
even with the machinery we now possess, could not be pro- 
duced except at great cost, so that the patentee must have 
had a very extended notion of the length of the parochial purse 
and of the necessity for wooden roads. 


equal prisms or parts, four of which are to be taken from the 

rpendicular corners of the cube, and the other four to be 
eft remaining as a compact solid body, but to present the 
ap ce of two solids, or parellelopipeds of equal shape 
and size, and lying obliquely across each other, and inclined 
in opposite directions, the angle of their inclination being 
determined and invariably fixed.” The determination of this 
‘invariably fixed” angle, however, seemed to be a point on 
which the patenteethought he could make much capital; so he 


| impresses 1t upon the vulgar mind that it is found by ‘ loga- 


rithmic calculation to be exactly sixty-three degrees, twenty- 
six minutes, and five seconds, and eight-tenths of a second.” 
There would be something ludicrous in the extreme in this 
apparent pedantry, were it not known that its purpose was to 
hide the fact that the block obtained by this new section of the 


| cube, and by “logarithmic calculation,” was—as seen at a, 
| Fig. 8—that of the two attached parallelopipeds described by 


Parkin—see Fig. 5,"p. 171- 
and also described by Stead 
in his second patent, as 
above referred to. In order, 
however, to make sure that 
this dazzling description was 
suflicient for its purpose, the 
general public, presumably 
unaided by logarithms 
wherewith to show that 
this block was old at the 
date of the patent, were 
informed that the process of 
its evolution comprised the 
é stereotomy of the cube. 
If it constituted the ste- 
reotomy of the cube, it does not seem too clear that 
Hodgson, more than anyone else, had any right to its pro- 
, tection by patent. But it is difficult to see why this form, 
more than another, comprehends all cubical stereotomy. This 
| parade, moreover, partly applies to the form of block shown 
at b, and while much is made of the form being obtained from 
the solid cube, this mode of obtaining it is coolly discarded 
| when wood paving blocks are wanted, each block being then 
| formed of “‘ two se te blocks dowelled together with two 
strong pegs placed in the centre of each isosceles triangle form- 
| ing the lozenge which represents the two lateral faces of the 
blocks.” The forms described in this wordy specification are 
described as applicable for building purposes. Floors are to 
| be made without joists or supporting beams, and pillars 
|are to be made of the blocks a, as shown at c, in 
| order, this truthful specification says, to reduce labour and 
| materials, and, further, much nonsense is written to the effect 
| that a pillar so formed would be half the weight, but of 
| equal strength with one made of solid cubes. The patentee, 


Another form of | apparently, failed tosee much beauty in these pretty columns, 


block proposed was that shown at ¢, and this would seem to | or not enough to place any value upon it. Few of these inven- 


commend itself even now for streets with considerable gradients. 
The upper edges would, of course, be soon worn down, but trans- 


| tors said anything about the bed upon which the blocks were 
| to be laid, but Hodgson specifies ‘‘a dry, firm, solid founda- 


verse furrows of sufficient depth toafford horses foot-hold would | tion,” whatever that may be; but it may be presumed that 


still remain. Some such form of block is needed for Fleet- 


street and Ludgate-hill, for though it would materially aid | tomic 


horses in pulling their loads up hill, the furrows would not 


be of sufficient depth for the wheels of wagons to enter far | 


enough to seriously affect the draught. With the view of 
getting foot-hold, another form of block, as shown in the 
smaller figure at c, was proposed by Stead, in which a portion 
of the upper sides of the blocks was cut away, so’ as, when 
the blocks were in position, to form channels which might be 
partly filled with cement or left open. This block is more 
expensive, without being as good as that shown ate. At /is 
shown another form of lelopiped which Stead proposed 
to use in carrying out the idea of keying at the centre of the 
road. The same patentee also describes the use of octagonal 
blocks as shown ath, the s between the blocks being 
filled usually with cement of some kind, but occasionally 
with a stake or small pile driven 2ft. or 3ft. into the road-bed. 
As another means of obtaining foot-hold for horses, he pro- 
posed to dispose the blocks as shown at gy, so that in place of 
the hexagons forming a continuous surface, space was left by 
each block equal to half its area for cement, and as a modifi- 
cation of this, planks between each row of hexagons were pro- 
_. the spaces being here also filled with some sort of hard 
ing. Blocks, resembling in shape ‘‘two parallelopipedons 
weg transversely, as in Fig. 5, p. 171, although cut out 
rom one solid piece,” are also described in this specification. 
This variety of forms gives a fair idea of the hold this 
interlocking idea had on inventors’ minds, but the length 
to which they were carried, and their disregard of all questions 
of cost, iseven better shown by some succeeding specifications. 
In June, 1839, Stephen Geary took out a patent for “‘ certain 
improvements in paving and covering street roads and other 
ways.” The forms of blocks proposed are described by refer- 
ence to eighteen separate figures in the drawings, .some of 
which are given in Fig. 7. These were to be made of wood, or of 
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a bituminous concrete, composed of chalk and sand, mixed with 
pitch. Itisevident, however, from thespecification that this con- 
crete was intended principally for use in slabs in forming a bed 
upon which to place the wood blocks, though compound 
blocks, consisting of a wood core and concrete exterior, are 
described. The waste of wood in making blocks of the forms 
shown at a } and ¢ is sufficiently evident to make it unnecessary 
to say a word upon it. How this inventor, or rather patentee, 
imagined money would be forthcoming to pay for such 
expensive modes of paving with blocks which ‘shall mutu- 
ally sustain and support one another,” it is difficult to 
conceive. The next patentee was one of those whose 
work occasionally shows up the abuse to which our 
patent laws are liable, and whose dealings bring disrepute 
upon those laws generally. One Richard Hodgson, described 
by contemporary journals as a lawyer, took out a patent for 
an invention said to be communicated to him by a foreigner, 
Jacques le Fever, alias Count de Lille. This was for the 
‘improvement in the shapes of materials and substances 
used for building and paving, and in their combination for 
such purposes,” and consisted ‘‘in forming or shaping mate- 
rials or substances according to a new section of the cube, 
which section is obtained by dividing the cube into eight 


| nothing more precise was needed, as these wonderful stereo- 
locks were to be mutually self-supporting. Leaving 
| this genius, we come to one who saw great virtue in “‘ paral- 
lelograms,” cut so that the sides formed a rhombus or rhom- 
boid of an angle of 77 deg., so that the blocks when laid had 
an inclination of 77 deg. He further described blocks of the 
forms given in Fig. 9, amongst which are blocks with grooved 











surfaces and bevelled edges, and blocks formed as at d, also 
cut so that their angle of inclination was 77 deg. This patent 
was taken out by William Grimman in April, 1840, and his 
specification suggests that he was a man of practical experi- 
ence, as he saw the necessity for forminga bed upon which to lay 
theblocks. The blocks, hesays, may be laid onaconcrete brought 
to a smooth or level surface ‘‘ either by a fine concrete or a thin 
layer of asphalte or by laying thin slabs of wood on the con- 
crete.” This, it will be hereafter seen, describes the founda- 
tion which is now found to give the best results. The same 
specification includes laying the blocks of the form and in the 
manner shown at a, Fig. 9. In June, 1840, another patent 
was taken out by one James Harvey for, among others, the 
fantastic forms of blocks shown in Fig. 10. Harvey was 
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evidently afraid that practical men —_— ask some botherin, 
questions about cost of such ornamental paving, so he invente 

and described something of the nature of machinery for cutting 
the blocks. It does not seem plain, notwithstanding, how he 
intended to produce the complicated forms shown at either 
a, b, c, or d, at a reasonable or practicable cost, and it does 
not appear that any care was to be bestowed upon the bed 
upon which the blocks were to be laid. With three more 
examples sufficient illustration will have been given to show 
that fittle remained to be done by more modern inventors, as 
far as concerns the forms of blocks or the mode of laying 


them, In August, 1840, William Saunders took out a 








mass for the form of compound block shown at Fig. 11. 
Zach block consisted of three parts, the upper edges of 








which were partly bevelled, so that when the blocks were 
laid together as shown at /, they formed channels or grooves in 
order to secure a foot-hold. The ends of the blocks were cut 
off at an angle, and the three parts were connected together by 
treenails, the side elevation of the finished block being as 
shown ata. The interlocking idea is here prevalent, and the 
patentee says that a pavement so formed ‘‘ cannot either rise 
or sink from unequal pressure, but yet it may be removed with 
facility when once an opening is made.” This ought to recom- 
mend Sanders’ blocks to the Society for the Interruption of 
Traftic in Metropolitan Thoroughfares, and probably would 
have done if he had explained how to make the opening 
which, though apparently a simple matter in his estimation, 
would probably puzzle that Society a good deal. In the same 
year, Henry Pinus patented laying blocks on the road bed 
in the form of a rectangular network, the spaces being filled 
in with gravel, broken stones, &c. In September, 1841, Count 
Melano de Calcina patented the mode of paving shown at 
Fig. 12. This consists in laying sleepers across the road bed, 
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blocks of the form shown at ¢, bolts being passed through 
the sleepers at intervals, by which the sleepers are pulled 
together against the sides of the lower parts of the blocks. 
This would be an expensive roadway, but would probably 
make a very good one for streets where the traffic is not of 
the heaviest character. In January, 1842, Antoine Mertens 
atented, among others, the form of pavement shown at a and 

», Fig. 13. This, it will be seen, consisted of blocks of wood 
fitted into dovetailed 
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1842, 
certain form and machinery to make them, we come to one 
taken out in the same month by Osborne Reynolds, and with 
a quotation from his specification, which might form a part of 
that of one at least of the firms at present paving London 


February, 


streets, we will conclude this article. He says: ‘‘In order 
to form a firm, compact, and cheap paving, I first level 
the ground and ram it hard, covering it also with sand if 
desirable. Upon this I lay boards, planks, beams, laths, or 
slips of wood, either in close contact, or with any intervals 
between them, and upon these boards so arranged I place 
blocks of wood of any form. The forms of blocks which I 
refer are parallelopipedons, or other figures, such as may 
formed by one cut, either oblique or perpendicular to 
the grain of the wood, from a plank of any breadth and of 
any thickness, not exceeding 4in.” He further refers to 
the use of two or three layers of thin bed boards, to the 
use of fine clean gravel between and upon the surface of 
the blocks, and to a form of ribbed horseshoe to prevent 
horses from slipping. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the meeting on Tuesday, the 2nd of April, Mr. Bateman, 
president, in the chair, the paper read was “On the Huelva Pier 
of the Rio Tinto Railway,” by Mr. T. Gibson, Assoc. Inst. C.E. 

The cupriferous iron pyrites mines of Rio Tinto, in the South 
of Spain, were very ancient, having been worked by the Romans. 
Their output last year amounted to 750,000 tons. The mines 
were situated about fifty miles from the Port of Huelva, which 

rt was about twelve miles from the bar of the river Odiel. 

ere being no accommodation at the pert for shipping, the 
traffic was Setuely conveyed between the vessels and the beach 
by barges and small craft, a mode of shipment manifestly only 
suited for a small trade. It therefore became necessary to 
provide a cheaper and more pg epee plan of shipping 
minerals. The banks by the side of the river were yet: Boog 
above high water, and were — marsh land, the substra- 
tum consisting of soft blue clay for more than 80ft. in depth, 
and extending into the bed of the river. When the natural 
formation of the harbour, the depth of water, the rise and fall 
of the tide, and other points had been fully considered, it was 
resolved to construct a pier upon screw piles. Advantage was 
taken of the methods in use for the shipment of minerals at 
most of the large shipping ports in England, especially those 
adopted by Mr. Harrison, Past President, Inst. C.E., at the 
Tyne Docks. 

The important question was, whether the roadway of the pier 
should be at a comparatively small height above high water and 
the wagons be lifted by hydraulic or some other power to an 
elevation sufficient to admit of the contents being tipped into 
the hold of the vessel ; or whether the pier should be built upon 
a rising gradient, so that trains of wagons could be pushed up 
by a locomotive to the height necessary for the shipment of the 
ore to be effected by gravitation. Having regard to the large 
amount of material to be shipped, and to the advisability of 
being able to do this quickly, it was decided to ar the latter 

lan, though it involved a more costly structure. The pier had 

en so designed that the wagons were run direct to the spouts, 
and required no handling after leaving the locomotive engine. 
To allow of the ore being shipped at all states of the tide, the 
shipping places were 32ft. bin. above ordinary spring tides, and 
the pier was carried out into such a depth of water, that the 
loading of a light vessel could be begun at the top of the tide, 
and be continued when the tide was at its lowest. Another 
advantage of this plan was the ibility of providing a lower 
deck for the ordinary traffic of the port, especially for that which 
will be brought to it when the Seville and Huelva Railway was 
completed. 

The total length of the pier and of the approach from the 
station yard was 2444ft. e screw pile portion was 1900ft. me 4 
The distance was made up of twenty-nine spans of 50ft. each, 
and thirty groups of cast iron screw piles and columns, eight in 
each group, placed 15ft. apart from centre to centre. The pier- 
head, alongside which the ships were moored, was quotedsel by 
the shipping deck wharf. This wharf was independent of the cast 
iron piling, and was composed of creosoted red wood Meme] 
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ders, supported by creosoted Memel piles, cross bearers, tran- 
fondsr®, Sd fongitudinal walings, ‘The face of the wharf opposite 
to each spout was close-sheeted with timbers, measuring 12in. 
by 6in. for a distance of 50ft., the remaining portion being pro- 
tected by vertical fenders placed at intervals of 3ft. from centre 
to centre. The depth at low water spring tides at this wharf 
was 15ft. There were three floors at different levels throughout 
the length of the pier, and upon these were laid seven lines of 
rails, ‘These floors were carried upon wrought iron lattice girders 
4ft. deep, and were supported by the screw piles and columns. 
The cast iron hollow screw piles were 16in. in diameter, and the 
lowest length of the pile shaft was fitted with screw blades 5ft. 
in diameter and having a pitch of 6in. The principal difficulty 
was the want of solidity of the foundation, which proved to be 
worse than was at first anticipated. With two series of lines, 
one above the other, a greater load had to be borne than if the 
pier had simply to carry the work of the mines. It was found 
that the screw piles alone would not give sufficient area of base 
unless considerable expense was incurred in construction. It 
was therefore decided to provide additional bearing surface by 
the introduction of timber platforms, fastened to the piles by 
cast iron discs, which clamped the respective piles below a collar 
cast specially on the pile shaft, so as to rest upon the disc. In 
this way the load on the pier was transmitted through the 
columns, piles and dises to the platforms, which rested on the 
bed of the river. The platforms at the shore end were weighted 
to 300 tons; those in the deep-water section to 500 tons, hen 
the loaded platforms ceased to sink, a diver was sent down 
to fix the feo forming the connection between the piles and 
the platforms, and the load was then removed. 

There were four sets of shipping spouts, two on each side of 
the pier-head, constructed to meet the varying levels of the 
water, and the different heights of vessels. Each set of spouts 
had four fixed divisions, the shoot being raised or lowered to 
any one of these divisions by side chains working in sheaves on a 
eross-bar spindle under the inner end. The shoot was adjusted 
to an inclination of 1} to 1, as a steeper angle caused a too rapid 
descent of the ore, while the ore did not readily clear itself 
from the spout if the angle was flatter. The quadrant and pinion 
with hand gear, fitted to the derrick frame, for moving the spout 
horizontally over the ship’s hold, were most useful in trimming 
the ship during the operation of loading. The first-floor shipping 
deck was furnished with one 15-ton hand-power crane, and one 
3-ton travelling steam crane. 

Mooring buoys were arranged round the pier head, in the fair 
way of the river, so that the vessels lay moored fore and aft in 
line with the set of the tide, at a distance of 300ft. from the 
shipping-deck wharf. Bollards and eye-bolt rings were fastened 
at intervals of 65ft. to the wharf, to which the vessels were 
moored. Fifteen minutes sufficed to dispatch a loaded vessel 
from the wharf, and to place another from the tier in its berth 
ready.to be loaded, 





At the meeting on Tuesday, the 9th of April, Mr. Bateman, 
president in the chair, the paper was on ‘‘ The Embankments of 
the River Thames,” by Mr. Edward Bazalgette, Assoc. Inst. C.E. 

The river Thames was tae arterial drain for 5264 square miles, 
Its source in Gloucestershire was 330ft. above the mean level of 
the sea. It traversed 210 miles, and was tidal to Teddington 
Lock. In dry weather the discharge was about 470 million 
gallons daily. Its waters had been prevented fiom overflowing 
large tracts of land by embankments formed under various Acts 
of Parliament. The removal of Old London, Westminster, and 
Blackfriars Bridges, had enabled the tide to ebb and flow more 
freely, by which the navigable channel had been deepened. The 
width of the river was, however, still very variable. Above 
Southwark Bridge it was 670ft. wide, and the waterway between 
the piers of that bridge was only 600ft. At Hungerford Bridge, 
before the formation of the Victoria Embankment, the width 
was 1340ft., whilst opposite Millbank it was only 610ft., increased 
to nearly double that width at Battersea. Mud banks had formed 
along the foreshore, and between Westminster and Blackfriars 
about twenty-seven acres of mud were exposed at low water on 
the north side. 

The first commissioners for embanking the Thames were 
appointed in 1367. Acts for constructing embankments and 
improving the navigation were passed in the reigns of Henry 
VIII. and of Elizabeth. Sir Christopher Wren proposed an 
embankment from the Temple to the Tower, after the fire of 
London in 1666, Sir Frederick Trench and Mr. Martin suggested 
similar embankments. In 1840 Mr. James Walker laid down a 
line for a northern embankment for the Corporation of London, 
to be raised 4ft. above Trinity high water. His line and levels 
had since been adopted. arious parliamentary commissions 
and committees had consided the subject. In 1862, an Act was 
obtained by the Metropolitan Board of Works for the formation 
of the Victoria Embankment, frem Westminster to Blackfriars 
Bridge. In 1863, another Act was passed for the construction of 
the Albert Embankment, from Westminster to Vauxhall Bridge. 
And, lastly, in 1868, the Act for the Chelsea Embankment, from 
Chelsea Hospital to Battersea Bridge, was sanctioned. ‘These 
embankments comprised about 34 miles of river wall, and had 
reclaimed 52 acres of land. 

The length of the Victoria Embankment was about } mile, and 
the area reclaimed was 37} acres. The roadway was 100ft. wide 
from Westminster to Blackfriars Bridge, and was continued 
nearly all the way from thence to the Mansion House of a width 
of 70tt. The cost of the embankment had been £1,200,000, besides 
£450,000 paid for the purchase of property. The tides now rose 
higher than in former years, On the 15th of November, 1875, 
the tide was 17ft. lin., and in January, 1877, it was 16ft. 6in. 
above datum. This had been attributed to the formation of the 
embankments ; but it was ascertained that the cause was chiefly 
due to the removal of the old bridges and of other obstructions. 
This embankment was formed with a sewer and a subway for gas 
and water pipes in the retaining wall. The subway was 7ft. 6in. 
in height and 9ft. in width, and the sewer varied from 7ft. 9in. to 
8ft. 3in. in diameter. The batter of the wall was slightly curved, 
and the wall was faced with granite, fine axed, up to high-water 
line, and moulded above that level. There were steamboat piers 
and landing places at various points. The Metropolitan District 
Railway had been constructed along the whole of this embank- 
ment, the level of the rails being 17}ft. below the surface of the 
roadway, which was supported by iron girders. The foundations 
of the embankment varied in depth with the nature of the ground, 
but were 324ft. below Trinity high water. They were formed 
partly behind whole-tide timber dams driven into the clay, as 
previously described by Mr. Ridley (Min. of Proc. Inst. C.E., 
vol. xxxi., p. 3), and partly behind wrought iron caissons, the 
caissons being used in bad ground, and near to the bridges, and 
around the landing piers. ‘lhe clay was reached at about 28ft. 
below ordnance datum, but near Westminster Bridge it was 32ft. 
deep. ‘The level of the foreshore sloped from 6ft. above to 7ft. 
below datum. The foundations were carried down to 20ft. below 
datum ; they rested mostly on the ~~ and were formed of Port- 
land cement concrete up to ee below datum, at which level 
the brickwork commenced. ‘The bottom portions of the iron 
caisson cofferdams were filled with concrete, and left in the 
ground permanently, and the piles of the wooden cofferdams were 
cut off under water at various levels, in both cases to protect the 
toe of the wall. The upper portions of the caissons were in half 
rings, and were capable of being used several times. When 
bolted together these rings formed an oval 12ft. 6in. in length by 
7ft. wide in the centre. ‘The rings were 7ft. bin, deep, and were 
made of jin. and pin. wrought iron plates. ‘The lowest ring of 
each caisson was of cast iron, weighing about 32 cwt., and it had 
a cutting edge at the bottom. The caissons were bolted together 
longitudinally, and strips of felt, rendered the joint watertight. 
These dams, like the timber dams, were supported by timber 
shoring from the land side, and the upper portions of the dams 





consisted of half caissons only, by which a considerable saving 
was effected. In each caisson there was a sluice, worked from 
the top, for admitting or discharging the tidal waters. The 
caissons were sunk by weighing them, and excavating within 
them by three methods: (1) by men working inside, the water 
being kept down by pumping ; (2) by men working within, the 
water being excluded by pneumatic pressure; and (3) by a 
preg dredger, the water being allowed to rise and fall within 
the cylinders. By the first plan 6 cubic yards, by the second 
5°31 cubic yards, and by the third 10 cubic yards of material were 
excavated per diem. Again, according to the first system, a 
cylinder was sunk on an average in eight days and a-third, and 
the labour cost 14s. 6d. per cubic yard. By the second, a cylinder 
was sunk 20ft. in eleven days and a-half, and the labour cost 12s. 
per cubic yard. By the third, a cylinder was sunk in less time at 
a cost of 8s. per cubic yard for labour. 

The Albert Embankment was about 4300ft. long, and was 
similar in elevation to the Victoria Embankment. It had, how- 
ever, neither sewer nor subway behind it. ‘The foundations were 
carried to a depth of 30ft. below Trinity high water, and the wall 
was formed behind a whole-tide timber dam, ey of single 

iles closely driven and caulked. Opposite Millbank the river 
fad been widened for a length of t. from 600ft. to 720ft. 
Good foundations for this embankment were more easily reached 
than on the other side. Part of the embankment wall was formed 
of concrete instead of brickwork, and the whole was faced with 
granite. The works cost £309,000. 

The Chelsea Embankment was commenced in July, 1871, and 
completed in May, 1874. It extended from Battersea Bridge to 
Chelsea Hospital, and was upwards of # mile in length. The wall 
was composed of Portland cement concrete, faced with hammer- 
dressed granite. It had a sewer from 5ft. 9in. to 6ft. 9in. in 
diameter behind it, conveying the sewage from Hammersmith to 
the Western Pumping Station. It had reduced the width of the 
river from 850ft. to 700ft., and had reclaimed 9} acres of fore- 
shore. ‘The roadway was 70ft. wide, and 5ft. above Trinity high 
water. The foundations were carried to 10ft. below ordnance 
datum, or 4ft. under low-water spring tides, and they were put 
in behind a half-tide dam. A trench was dredged and concrete 
blocks were bedded upon the ground at low water up to 3ft. 3in. 
below datum. Above this level the concrete was filled in and 
bonded with the granite facing. The cost of this work, including 
the low-level sewer and roadway, was £134,000. The intro- 
duction of concrete in lieu of brickwork had effected a saving of 
about £21,000. A short length of this embankment, opposite 
Cadogan Pier, settled in consequence of the removal of some 
piles, which formed part of the old pier, in front of it. The wall 
had since been waletpianed from the land side, and its toe 
protected by sheet piling. 








AGRICULTURAL LOCOMOTIVES.* 
By Tuomas AvELING, Mem. Inst. C.E. 


THE object of the present paper is to lay briefly before this 
meeting some account of the disabilities under which the users 
and manufacturers of agricultural locomotives are at present 
labouring. 

The application of locomotive steam power to agriculture has 
been a work of no ordinary cost and difficulty. It has been 
necessary to contend against the usual prejudices, interests, and 
opposition which seem to be the fate of all inventions important 
enough to make a noise at and after birth. There are people, and 
there always will be—English people especially—who receive 
efforts meant to improve their social wellete, as they do the 
medicines prescribed for their mental or bodily health. A 
disposition of this sort is inherited with other family traits, and 
it would therefore be as foolish to wonder much at it as to ignore 
it. But besides this inevitable difficulty, others proper to the 
question of steam power on common roads have always been 
present. It has been necessary to solve the mechanical problems 
of designing and building an engine strong enough to stand the 
rough jolting of our rough roads, simple enough to be understood 
and managed by a farm labourer ot ordinary intelligence, and 
practical enough to be encouraged as a most economical assistant 
to or substitute for the always costly and increasingly costly 
horse. All these and other pressing conditions have been fulfilled 
by the manufacturer and recognised by the farmer; they have 
been acknowledged also by the Royal and leading agricultural 
societies of the country, who since the year 1856 have awarded 
to the makers twenty-five gold medals, thirty-two silver medals, 
and nine bronze medals; and money prizes amounting to 
between £5000 and £6000 ; besides expending upon trials of this 
class of machinery a further sum of at least £30,000. Of the 
above the Royal Agricultural Society of England have contri- 
buted £23,813, exclusive of the cost of elaborate testing apparatus, 
designed by their eminent consulting engineers. 

It is estimated that steam engines of the agricultural locomotive 
class, representing 30,000-horse power nominal, and, with the 
machinery they drive, valued at two millions sterling, are 
employed at present in agricultural operations ; yet, notwith- 
standing this vast addition to the available working power of 
the country, draught horses have risen in value during the past 
twenty years at least 25 per cent. Facts such as these need only 
to be better known to obtain for the steam substitute for the 
horse the same degree of popularity with the majority of the 
yublic in general, as it has long ago won from the majority of 
{nglish and Scotch farmers. Acts of Parliament have from 
time to time been passed for the purpose of better regulating 
the use of road locomotives, in the interest of the owners as well 
as of the public, and the opening words of one of them, 
‘* Whereas the use of locomotives is likely to become common 
on turnpike and other roads,” shows that the Legislature as early 
at least as 1861 saw the importance of the movement and designed 
to encourage it. There obviously was no desire to discourage it, 
and the unreasoning persecution to be referred to further on 
would assuredly have then met with no parliamentry approval. 
These Acts have done much to remove glaringly unjust or absurd 
restrictions, but they have not done all they could have done. 
Anomalies and absurdities still remain, some the effect of timidity 
in presence of a little-known and much-feared power; others 
the token of successful interested opposition. To them we are 
indebted for the very energetic crusade just now being made 
against all engines running on the highways under their own 
steam instead of in charge of eight to twenty horses or more. 
It is about this persecution we wish to speak more fully. In the 
session of 1873 the House of Commons appointed a Select 
Committee ‘‘ to inquire into the effect of the use of locomotive 
engines on turnpike and other public roads, and as to the 
limitations and restrictions which ought to be imposed by law on 
their use upon such roads for securing the public satety and 
protecting the yublic interests.” The members of the committee 
were :—Mr. Hibbert, Mr, Frederick Stanley, Mr. Biddulph, 
Mr. Wilbraham Egerton, Mr. James Howard, Mr. Hick, Lord 
George Cavendish, Mr. Holt, Mr. Hurst, Mr. Assheton, Mr. 
William Wells, Sir George Jenkinson, Mr. Fordyce, Mr. 
Greville-Nugent, and Mr. Cawley. 

In. their report the committee state that they had endeavoured 
as far as possible to obtain witnesses who were representatives of 
various interests, and also to procure the evidence of perscns 
from all parts of the country who were opposed to the use of 
steam on roads; and they add :—‘‘ The large amount of capital 
invested shows the national importance of the partial substitution 
of steam for horse-power ; and the increasing cost of horses and of 
their maintenance renders this question one of great moment to 
large employers of labour and to others.” ‘The report touches 
upon all the moot clauses of the Locomotive Acts, and consiers 
very fully the criticisms brought against them, as well by those 
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who wish well to the engines as by those who would suppress 
them ; and the recommendations attached to it by the committee 
would, if embodied in a new Act of Parliament, go fer to 
satisfy the reasoning majority of both sides alike. Unfortunately, 
no legislation has yet resulted from the committee’s labours, 
and in the meanwhile the y inimical to the use of agricultural 
locomotive steam engines has become so active and merciless that 
to move an engine from one part of a district to another is to run 
the risk of a summons for some possible or inevitable infringe- 
ment of the Acts as interpreted by these opponents to their use. 
This is veritable persecution, and to this all owners of such engines 
are liable so long as the Acts of 1861 and 1865 are in force, for 
under those Acts it is impossible to construct locomotives fit 
for the work required of them without infringing one or other of 
their clauses. Of the twenty agricultural locomotives exhibited 
at the late show of the Smithfield Club there was not one against 
which an enterprising county policeman, properly instructed, 
might not have procured a conviction. 

‘The clauses of the Locomotive Acts of 1861 and 1865, which are 
generally selected by their adversaries as affording ground for 
persecution, are those concerned with the form of engine wheels, 
the consumption of smoke, the red flagman, the crossing of 
bridges, and the time-limit for travelling. First, as to the shape 
of the wheels of an engine. The regulations affecting their 
construction are the offspring of an Act of Parliament now no 
longer in force, which was promoted by the party interested in 
the ‘‘ Boydell Endless Railway” system, and with the view of 
reducing the turnpike tolls at that time nearly prohibitory in their 
effect upon road engines. A clause in this bill forbad the employ- 
ment of any engine on a public road unless its driving-wheels 
were smooth-soled and cylindrical, or fitted (as was the Boydell 
engine) with shoes of 9in. or more in width ; and this clause was 
re-enacted in the existing Acts of 1861 and 1865 in spite of the 
protest of the promoters of the Acts. It follows that, as 
ordinarily well-formed roads are rounded on the face, in the 
proportion of }in. curve to 1ft. width of roadway or thereabouts, 
a wheel constructed with a cylindrical tire would take its bearing 
on the road, more or less, only with the inner side of the wheel ; 
and, therefore, without the cross-bars, with which all these engines 
are illegally (according to the letter, though not the spirit, of the 
Acts) fitted, the cheae would slip, and cause far greater damage 
to the roads than do the cross-bars against which so much clamour 
is raised. 

In estimating the comparative wear upon roads from wheeled 
ee and horses drawing them, General Morin, the eminent 
French engineer and director of the Conservatoire des Arts et 
Métiers of Paris, found that two-thirds of the wear is due to the 
action of the horses’ shoes; and Mr. John Waite, a well-known 
surveyor of roads in Scotland, gives it as his opinion that “‘ one 
great cause of disturbance of the road metalling is the method, 
now so common, of shoeing draught-horses with very long toe 
pieces and heels, which tear up the metal, and render the roads 
rough and dangerous, especially in dry seasons.” Now, although 
in ordinary traffic the maximum injury is thus rightly attributed 
to the horses’ tread and not to friction or pressure of cart-wheels, 
yet constant passing of vehicles in ore track does greatly cut up 
soft roads, especially in bad weather, as everyone knows ; and it 
cannot be denied that considerable damage has been done to such 
weak roads by the frequent passage of heavy engines, hauling 
trains of wagons fitted with wheels of insufficient width for the 
load carried. But where engines not exceeding 8-horse power, 
nominal, have been used for hauling work, and when the wagons 
hauled by them have had wheels 8in. in width, carrying loads 
not exceeding six tons on each wagon, the front wheels travelling 
within the track of the hind ones, it can be proved that less 
injury is caused to well-constructed roads than would result 
from the same amount of tonnage being drawn by horses. It 
is hoped that some measure having. for its object the establish- 
ment of county highway boards will be passed this session, and 
that these boards will readjust the burden of maintaining the 
public roads, so that no unfair proportion shall, as at present 
(now that the turnpike trusts have lapsed), fall upon the shoulders 
of any section of the public. 

The smoke clause in the Acts has been fruitful of summonses, 
and convictions have been enforced against the owners of agricul- 
tural locomotives for not doing what indeed these Acts enjoin 
them to do, but what it is at present impossible for them to do— 
consume their own smoke. As yet engineers have been unable 
to construct either railway or rvad locomotive engines that can 
burn coal without producing some smoke, and it is scarcely honest 
to visit this infraction of the law upon the agricultural engine, 
while the’ railway locomotive can make smoke with impunity. 
In many country districts smokeless fuel cannot be procured, 
and it was the recollection of this that induced the committee 
of 1873 to recommend a relaxation of this injunction in the case 
of agricultural engines working habitually in the country. This 
consideration apart, it cannot with justice be seriously maintained 
that injury is done or nuisance caused to anyone in the country 
by the smoke, which, for a few moments after stoking, issues from 
the engine funnel. Any careful driver would take care that these 
periods of smoke emission were kept at a minimum, if only to 
show a good result in coal consumption, and the employer 
has it in his power to check his driver in this respect. It would 
seldom be necessary for a man to feed his fire when passing 
through, or just about to pass through, a village or by any houses 
on the roadside. The conditions are different for town engines, 
and the circumstance, as we have seen, was recognised by the 
committee. Coke or smokeless coal is generally procurable and 
can always be obtained by forethought; therefore excuses for 
emitting smoke in a town might very reasonably be held valid 
only in respect of country engines making a chance passage 
through. 

Another clause of the Locomotive Acts enacts that a person is 
to precede an engine, when travelling on the public roads, a 
distance of sixty yards, and is to carry a red flag, and the regu- 
lation has been provocative of much annoyance and many prose- 
cutions before magistrates ; for let the flag carrier lag in his pace, 
and so bring himself wilfully or accidentally into much better 
relation to the engine in case his services are required to assist 
restive horses, or give confidence to timid riders, and straightway 
some zealous guardian of the law perhaps the timid horseman 
himself who accepts of help but abuses the helper) obtains a 
summons against the owner, and presses for the utmost penalty. 
Now, obviously, the object aimed at in the clause is the protection 
of the driving and riding public, and as, owing to the low speed 
of the locomotives (two miles in towns and four in the country 
being the legal maxima), horses as frequently overtake as meet 
them, the place where this person would be of most assistance 
is near the engine, and not sixty yards away from it in one or 
other direction. 

‘The danger to horses pointed at by this provision is a good deal 
illusory or exaggerated, and is a subject for alarm chiefly to those 
who have little acquaintance with the locomotives; it has no 
existence in the minds of persons accustomed to meet or pass 
them either riding or driving, provided their horses are as intelli- 
gent and manageable as they ought to be. For the reassurance 
of the former class we may point to important evidence heard, 
and conclusions drawn, by more than one parliamentary com- 
mittee who have considered this matter among others. Mr. 
John Macadam, the general surveyor of turnpike roads in 
England some years ago, said, in speaking before the Select Com- 
mittee of the House of Commons in 1859 about a long journey 
he made on the high roads with a faster speeded engine and train 
than are now allowed to run, ‘‘ We met several cart horses ; they 
noticed us a little but not enough to require us tostop. Generally 
speaking, when we came to the towns we were inconvenienced 
by the number of people who were riding round us; we had 
forty or fifty people riding round us in one of the towns. Some 
of the horses made a t objection at first, but the gentlemen 
coaxed them up to the engine, and the thing ended by every 
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one of them following us.” Horses incapable of being taught to 
meet an engine without alarm are a greater danger on other 
occasions than the engine itself on any. They will shy at a show- 
man’s van, a band of music, a wheelbarrow, and anything but 
what exactly pleases their untaught natures. Mr. W. B. Adams, 
the celebrated inventor and engineer, gave it as his opinion, before 
the same committee, that ‘‘ The startling horse is simply a wild 
beast, and no one has a right to bring a wild beast into the streets 
orroads. . . . hat grooms call ‘a fool of a horse’ is not 
worth keeping, and every horse worth keeping is worth edu- 
cating.” To this I add the conclusion arrived at by the com- 
mittee of 1873, and given as follows in their report :— 
DANGER TO HORSES, &c. 

(9) Upon this point a considerable difference of opinion exists 
among the various witnesses who have given evidence before your 
committee. Several users of engines stated their belief that with 
the majority of horses a very short time suffices to accustom them 
completely to the sight and sound of a road locomotive. Locomo- 
tive engines (including steam rollers) are working by day, and in 
some cases both by day and by night in the streets of London, 
Liverpool, Glasgow, Leeds, Aberdeen, Rochester, and other 
large towns, and few complaints have arisen in consequence of 
their use. 

(10) As small engines are now employed in all directions 
for contractors’ work, steam fire-engines, &c., passing daily 
through streets and among horses, and as at most railway stations 
locomotives are habitually run within a few feet of horses and 
carriages, and as few or no accidents are known to result from 
these practices, its seems reasonable to conclude that horses in 
towns will not take much notice of the passage of road locomotives. 

(11) A distinction was drawn by several of the witnesses 
between the amount of difficulty likely to be experienced with 
horses in towns and with those in the country. It appears to 
your commiitee that there is little doubt that in some rural 
districts the introduction of locomotives upon the roads would be 
attended with greater inconvenience than would be the case in 
towns; but the evidence is almost unanimous to the effect, 
that this inconvenience soon disappears, although there are, 
and probably always will be, some few horses which will take 
fright at an engine, as they will at many other objects. 

(12) Even some of the witnesses, who are opposed to the use 
of road locomotives, admitted that horses soon get used to the 
sight and sound of engines, and the increasing use of machinery 
for farm purposes (to say nothing of ploughing engines used on 
farms, and not habitually travelling upon roads), must accustom 
them to the appearance and noise of machinery. 

The clauses touching upon the passage of road engines over 
bridges contain regulations needing much remodelling. At 
present it is open to any road surveyor or bridge master, under 
pretence of the bridges being too weak to carry their weight, to 
prohibit by notice boards the use of any or all the bridges in their 
district for the passage of agricultural locomotives, and in several 
eases this arbitrary and impolitic course has been taken. The 
last, but not least, of the defects in the Acts is found in the 
clauses which empower local authorities to make orders as to 
the hours during which road locomotive travelling is to be limited. 
Regarding, as some of these authorities have hitherto too often 
done, all steam traffic as a nuisance to be put down if possible 
—to be impeded when extinction is impracticable—the power here 
given by the Legislature, with fair, well-meaning intent, has been 
unnecessarily and unfairly put into operation, to the detriment, 
and sometimes to the ruin, of owners of such engines. . Instances 
occur where the hours for running are confined to eight out of 
the twenty-four, and where these eight working hours have been 
chosen with the avowed object of making it impossible to 
use the engines. Again, no notices are affixed, as they might 
reasonably be, at the entrances of such towns to apprise drivers of 
the local regulations, and every accidental or trivial infraction 
of the bye-law is punished rigorously, the maximum instead of 
the minimum fine the law permits being inflicted. It is unneces- 
sary to dilate upon the increased difficulties, dangers, and cost 
of steam traffic through the dark hours of the night, the road 
locomotive, unlike the railway engine, depending so greatly upon 
the eye and skill of the steersman to enable it to work in safety ; 
and it might have been anticipated that everyone, whether 
engaged in agriculture or not, would have been anxious to 
vheapen rather than augment the expense of carriage. Everyone 
is alike interested in its reduction, seeing how large an item it 
is in the cost of all commodities, from corn to stones for road 
mending ; but this is not understood by the road and local 
authorities referred to above. If any travelling limit be neces- 
sary at all, any sixteen consecutive hours out of the twenty-four 
would answer every end. 

It may be expected that some suggestions for substitutive regu- 
lations in a new Act should be made in this place, and, although 
more than one new Locomotive Act has been draughted within 
recent years, in which the principal clauses liable to abuse in the 
old ones are more or less satisfactorily dealt with, yet the occasion 
is opportune for a brief statement of the reforms to be sought 
for by owners and employers of agricultural road engines. 

(1) As to the shape of the wheels. It is proposed to leave this 
a matter to be decided entirely by the manufacturer, whose 
interests are undoubtedly identical with those of the public, and 
who will best know how to give effect tothem. A wheel calcu- 
lated to cause least wear and tear to the road is likewise, by 
diminishing friction between wheel and road, calculated to give 
the best results for the engine. In place of defining the form of 
tire to be made use of, let some definite relation of width of 
the wheel-face to the carrying weight be established and enforced. 
Makers would heartily support so rational a regulation ; owners 
would find the advantage of the adjustment ; and surveyors would 
acknowledge that, when their roads were not in fault, the engines 
rather benefited than injured them. 

(2) As to the emission of smoke. Enough has been said to 
indicate the direction reform should take in this connection. 
Let town-working engines be restricted to smokeless fuels, and 
let country locomotives be allowed reasonable time after stoking 
for getting rid of their smoke. 

(3) The red flag should not be insisted upon, and the person 
required for the public safety should be allowed to accompany 
the engine—not compelled to precede it. 

(4) Bridge-wardens or surveyors should be required to have 


their bridges strengthened wherever through neglect they have | 


become unable to bear the load they were originally calculated to 
do; and on all bridges too weak to carry twenty tons a notice 
board should be affixed at both approaches attesting the maximum 
weight assumed to be compatible with safety.. The public, or 
the engine-owners, might be empowered at any time to have any 
bridge upon which such a notice board had been fixed examined 
and tested by a competent architect or engineer, provided it were 
done at their own charge. 

(5) The hours during which an engine is allowed to work 
should, unless good cause be shown for maintaining restrictions, 
be absolutely unlimited. Restrictions where imposed should be 
reasonable, in no case curtailing the engine’s Ricoh beyond 
eight consecutive hours out of the twenty-four; and these cases 
of restrictions should be confined to towns of 30,000 inhabitants 
or upwards. 

When the opposition encountered by the earliest promoters 
of railways is remembered, and the wild prophecies indulged 
in about the consequences of allowing engines and carriages to 
rush through the country at the rate of twelve miles an 
hour, no surprise need be felt at the storm now breaking over 
the owners of road locomotives and others ; but there is reason for 
discontent, and every motive for exertion in counteracting the 
doings of the obstructives, in removing restrictions on freedom 
of work, and in awakening in the public mind a better know- 
ledge of the valuable agency they are permitting to be so 
hardly treated. The exertions should not be discontinued until 





a new Locomotive Act is obtained, suited to the more developed 
state of the question than are those Acts drawn up fifteen 
years ago, when the agricultural locomotive engine was in its 
infancy, and more just toa vast and important interest—the most 
important in the kingdom —the agricultural interest. The 
farmers, by the removal of the corn laws, and by the enhanced 
cost of labour, have been made to part with no small share of 
their profits to the public at large ; they ask from the public 
this, among other things, in return, liberty to make freely the 
utmost practicable use of a power offered to them, and which 
they find is not only cheaper than their own horse-power, but 
can do work that their horses cannot do. 
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Grantsand Dates of Provisional Protection for Six Months 

1353. Improvements in apparatus for Workinc PunKans by fluid pres- 
sure, Richard Clere Parsons, Connaught-place, and Edward Palliser, 
Charleville-road, West Kensington, London. 

1354. Improvements in the manufacture of Mow1nc and Rearinc Ma- 
cuInes, John Whitaker and Robert Jones Powell, Wrexham, Denbigh- 
shire. 

355. Improvements in Gas-RBURNERS and ReF_Lecrors for heating and 
arming purposes, Charles Eardley Billing, Hatton-garden, London. 

1356. Improvements in Gearine for driving machinery, Henry Robert 
Lumley, Marlborough-place, St. John’s Wood, Middlesex. 

1357. An improvement in the construction of Pras or Tonaves for shuttles 
used in looms for weaving, William Carr and John Taylor, Bury, Lanca- 
shire. 

1358. Improvements in Metat Hoops for baling cotton and other 
materials, and for other like purposes, which improvements are also 
applicable to the sacking of metallic bedsteads, cots, and couches, John 
Binney Gould, Birmingham, and William Levi Evans, Liverpool. 

1359. Improvements in machinery or apparatus for DRawina, SPINNING, 
and Twistinc FLAx, tow, wool, worsted, silk, cotton, china-grass, or 
other fibrous substances, William Bryden and John William Wilkinson, 
Morley, near Leeds, Yorkshire. 

1364. Improvements in the Propuction of Movutprnos, Adam Cyrus 
Engert, Three Mills-lane, Bromley-by-Bow, London. 

1365. Improvements in apparatus for CLostnc ADHESIVE ENVELOPEs, 
applicable also to other like uses, Marcus Simon, Castle and Falcon 
Hotel, Aldersgate-street, London. Partly a communication from 
Heinrich Kessler, Oberlahnstein-on-the-Rhine.—5th April, 1878. 

1368. An improved construction of Tank for SMELTING Guass, Tom Kilner, 
Thornhill, Lees, near Dewsbury, Yorkshire. 

1372. Improvements in Screw PROPELLERS, James Forster, Glasgow, 
Lanarkshire, N.B. 

1374. Improvements applicable to the construction of WHEEL CARRIAGES, 
Henry Sainsbury, Curtain-road, London. 

1376. New arrangements and adaptations of means and apparatus 
applicable to the manufacture of Meta.iic Pires or Tupes, Edwin 
Quadling, Cannon-street, London. 

1378. Improvements in CLay, Mortar, and other Mixis for crushing, 
grinding, pulverising, and blending dry or plastic materials, Richard 
Cosslett, jun., Elgin Park, Redland, Bristol. 

1382. Improvements in the manufacture of Wire Carbs, William Walton, 
Haughton Dale Mills, Denton, Lancashire. 

1384. Improvements in the manufacture of TarTaric Acrp, Frank Wirth, 
Frankfort-on-the-Maine, Germany.— A communication from Franz 
Dietrich, Murten, Switzerland.—tth April, 1878. 

482. Improvements in Trousers, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Jacob William Davis, San Fran- 
cisco, California, U.S.—5th February, 1878. 

1331. lLmprovements in Borrom Door Fasteners for Wacons, Charles 
Roberts, Horbury, near Wakefield, Yorkshire.—4th April, 1878. 

1361. Improvements in and appertaining to machinery or apparatus for 
CoMPRESSING AMMONIACAL and other Gases, parts of which improve- 
ments are also applicable to machinery for compressing air, and to 
other purposes, Edgar Gaylord Wheeler, Strand, London.—5th April, 
1878. 

1367. Improvements in Pocket Boxes for containing matches, pens, 
pills, and similar small articles, Théophile Lyon Alemand, Pentonville- 
road, Islington, London. 

370. Improvements in TeLerHones, and in apparatus connected there- 
with, Adolph Paris, Hamburg, Germany. 

1371. Improvements in apparatus for Grixnprnc and PoLisHryc METAL, 
and for cutting wood and similar materials, John Donnelly, Campbell- 
road, Bow, London. 

1373. Improvements in VrLocirpepes, James Lang, Cockspur-street, 
London. 

1379. Improvements ‘in the manufacture of Hats and other articles, and 
acomposition to be used therefor, Adolph Freystadt, Wandsworth, 
Surrey.—-A communication from Simon Flatau, Berlin, Prussia. 

1381. A new material to be used as a Sunstirure for Straw in the manu- 
facture of bonnets and other similar articles, which invention is also 
applicable to other useful purposes, Frederick William Kuschmann, 
Gustav Mosers, and August Weissenborn, Bunhill-row, London. 

1383. Improvements in or applicable to Jack Frames and [INTERMEDIATE 
Frames, Benjamin Walter Scott, Levenshulme, near Manchester. 

1385. An improved Coverine for Preventinc the Rapiation or TRANs- 
MISSION Of Heat, Charles Toope, Chancery-lane, London.—6th April, 
1878. 

1389. Improvements in Looms for Weavinc, John Ainsworth, Preston, 
Lancashire. 

1393. Improved appliances for ContrroLitinc and Derrermininc the 
Coxversion of REEL Biapes into Rake Babes, or rice versd, in reaping 
machines, William M‘Intyre Cranston, Worship-street, Finsbury, 
London.—Partly a communication from the Walter A. Wood Mowing 
and Reaping Machine Company, Hoosick Falls, New York, U.S. 

1397. Improvements in Sewinc Macuines chiefly designed for straw- 
braid work, William Robert Lake, Southampton-buildings, London. 

A communication from Mary Permellia Carpenter, New York, U.S. 

1399. Improvements in Stoves and Fire Baskets, James France Hill, 
St. Pancras, London. 

1401. Certain improvements in machines for Spinninc and Dovs.tine, 














Benjamin Alfred Dobson and James Macqueen, Bolton, Lancashire. 

1403. Improvements in Compinc Macuines, Ira Ickringill, Charles Hoyle, 
and Henry Smith, Keighley, Yorkshire.—8th April, 1878. 

1405. An improved means of SuspenpiING Surps’ SaLoons and Capins, 
cattle pens, and other structures, to counteract the rolling, pitching, 
compound and transitory movements of a vessel at sea, James Alex- 
ander Walker, Campbeli-road, Bow, London. 

1407. Improvements in Propucinc and CorREcTING NeGatives without 
PuoroGraPuy by the aid of paper types, Charles Wayte and Conrad 
Herzog, Red Lion-square, London. 

1409. Improvements in VELOcIPEDES, Joseph Law, Birmingham, and 
Thomas Law, Wolverhampton. 

1411. Improvements in Lusricators, William Dunham, Mark-lane, 
London.—A communication from Victor Lieuvain, Rouen, France. 

1413. Improvements in Se.r-cLosinc Doors and Gates, William Martin, 
Oldham-road, Manchester. 

1415. Improvements in Kyire-cLeaninc Macuines, Frederick Bramley, 
Mile End, London. 

1417. Improvements in the means or method employed for Treatinc 
and Utttisine the Mup and Stupcer precipitated from sewage or other 
impure waters in the operation of clarifying the same, such improve- 
ments being also applicable for treating and clarifying sewage or other 
impure waters, and for other purposes, Samuel Hallsworth, Armley, 
and Richard Bailes, Woodhouse Carr, near Leeds, Yorkshire. 

1419. Improvements in apparatus for TRaNsMITTING MessaGes, Melville 
Thomson Neale, Buckingham-street, Strand, London.—9th April, 1878. 

1423. Improvements in the method of and apparatus for GLazine or 
Frxinc SHeets of Grass, Stone, SLATE, or METAL, Thomas William 
Helliwell, Brighouse, Yorkshire. 

1425. Improvements in Marine Stream Boiters, Charles Smith, Hartle- 
pool, Durham. 

1429. Improvements in Conyectinc Lames or the Reservorrs of Lamps 

to their Prttaxs or Stanps, William Frederick Spittle and Joseph 

Hinks, Birmingham. 

1431. Improvements in the manufacture of ELastic Gusset Wess, Luke 
Turner, Leicester. 

1433. Certain improvements in machinery for Prerarina Corton and 

other fibrous substances to be spun, Abraham Holden, Little Hulton, 

Bolton, Lancashire. 








1439, An INDIA-RUBBER Bastn and Paw Liver, Richard Robert Parry, 
Trinity-square Borough, Surrey.—10th April, 1878. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1561. Improvements in MAGAzINEs and MaGAzINe CHARGERS, or in means 
or apparatus for loading fire-arms, Benjamin Joseph Mills, South- 
ampton-buildings, London.—A communication from Rollin White and 
Albert Henry Wheeler, Lowell, Middlesex, Massachusetts.—18th April, 
1878. 

1606. Power Mecuanism for Errecrine Movements of Ruppers, &c., 
Herbert Wadsworth, Geneseo, Livington, New York.—20th April, 1878. 

1610. Improvements in Rina Spivytxa and Dousiina MAcHINERY, 
Thomas Coulthard, Preston, Lancashire.—20th April, 1878. : 

1614. Improvements in the manufacture of HorsesHor Naits and in 
machinery therefor, William Robert Lake, Southampton-buildings, 
London,—A communication from John Eliakim Wheeler, Lynn, Massa- 
chusetts, U.S.—22vd April, 1878. ‘ 

1618. Improvements in SriraL Sprinos for railway carriages and other 
purposes, George Edward Gray, San Francisco, California, U.8.—23rd 
April, 1878. 









Patents on which the Stamp Duty of £50 has been Paid. 
1498. Wrarrers for Seep or Ortcake, Cyrus Eskrett, Hull.—23rd April, 
5. 

1533. TREATING Jute, &c., William Robert Lake, Southampton-buildings, 
London.—27th April, 1875. 8 

1618. WARPING, John Jackson Ashworth and George Ashworth, Pendleton. 
—lst May, 1875. 

1509. PLANING or SHAPING Stone, &c., Robert Young and Thomas Thom- 
son, Glasgow, N.B.—24th April, 1875. 

1538. Low-WaTER ALARM WuistLes, &c., for steam generators, John 
William Kenyon, Manchester.—27th Apri/, 1875. 

8703. PLantinc Porators, Lewis Augustus Aspinwall, Chancery-lane, 
London.—25th April, 1878. 

1531. Raisrnc and Forcixo Water, &c., John Wyman Woodford and 
Ethelbert George Woodford, Stormont-terrace, Lavender-hill, London, 
26th April, 1875. 

1534. Pressinc or Moutpine Bricks, &c., Francois Durand and Ernest 
Louis Marais, Boulevard de Strasbourg, Paris.—27th April, 1875. 

1535. Minrrary Sappies, &c., Henry George Louis Crichton, Crom Castle, 
Newtown Butler, Fermanagh, Lreland.—27th April, 1875. P 
1549. WaTerrRoor, &c., Fasrics, John Young, Silvertown, Essex.—27th 
Apri, 1875. M 
1560. TRANSMITTING Motive Power, Claude Désiré Goubet and Jean Noel 
Monrocq, Boulevart de Strasbourg, Paris.—28th April, 1875. : 
1562. Merat Tones, Thomas Pugh Allen, West Bromwich.—28th April, 

1875. 

1586. Sewrnc Macutne Neeptes, William Heath, Redditch.—2%h April, 
1875. 

1607. Hypravtic Macnrvery, Andrew Betts Brown, Rosebank Iron- 
works, Edinburgh, N.B,.—-lst May, 1875. 

1806. Brewers’ Wort, &c., Horace Tabberer Brown, High-street, Burton- 
on-Trent.—l4th May, 1875 

1971. MAKrnc Matt from Raw Grats, Edward Kunkler, Lenzburg, 

witzerland.—20th May, 1875. " 

523. Winpinc Sewinc Txareap, John Pinkerton Kerr, Paisley, N.B.— 

26th April, 1875. ; 

1558. Sucar, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—28th 
April, 1875. 

1583 Comprninc Wrovoeur Irox and Cast Irox, Abraham Chalk and 
William Chalk, Rawtenstall.—20¢h April, 1875. 

1565. Se.r-actinc Bott or Catcu, William John Hinde, Euston-road, 
London.—?8th April, 1875. 

1588. CasK MAKING Macainery, Alexander Melville Clark, Chancery-lane, 
London,—20th April, 1875. 

1605. THRASHING Macnines, Richard Rowley Holben, Barton, and John 
Potterton Fison, Teversham.—30th Apri/, 1875, 

1725. Pear Furr, William Robert Lake, Southampton-buildings, London. 
—S8th May, 1875. 
















Patents on which the Stamp Duty of £100 has been Paid 

1069. KiLns, Benjamin Wrigley, Arundel-street, Strand, London,—22nd 
April, 1871. 

1086. DRAWING 
25th April, 1871. 

1255. Steam Enctne Governor, Stillman Boyd Allen, Massachusetts, 
U.S.—0th May, 1871. 

1100. Frsisnine Texte Fasrics, Oates Ingham and Illingworth Butter- 
field, Bradford.—26th Apri!, 1871. 

1135. Furnaces, John Berger Spence, Manchester.—28th April, 1871. 

1155. InptaA-RUBBER Hos, Isaac Blue Harris, Castle Mills, Fountain- 
bridge, N.B.—29th Apri, 1871. 

1117. Looms, Samuel Cunliffe Lister and José Reixach y Gispert, Manning- 
ham.—27th April, 1871. 

1234. Gymnastic, &c., APPpARATUs, George Oliver, City-road, London.— 
6th May, 1871. 

1243. Rerorts, Henry Chance, Oldbury.—8th May, 1871. 





Wire, Joseph Woods and Edwin Woods, Warrington.— 
1 











Notices of Intention to Proceed with Patents. 
635. VextTiLaTiING Muxes, Graham Stevenson, Airdrie, Lanarkshire, N.B. 
15th February, 1878. ¥ 
3. VaLves, Ezra Holden, Sheffield.—20th February, 1878. : 
58. Horsesnor Narts, William Horsfall, Armley, Leeds.—23rd February, 





8 

815. Uritistnc Bye-propucts of Sopa and Porasu, James Mactear, Glas- 
gow.—28th February, 1878. 

860. VeLocirepes, George Dennistoun Scot, Derby, and George Henry 
Phillott, Cheltenham.—2nd March, 1878. 

894. DispLayrno the Times of Cotuncrion of Postar Boxes, &c., Thomas 
Ollis, Islington, Liverpool.—ith March, 1878. 

920. Reerinc and Furime Saris, Thomas Byas, Glasgow.—7th March, 
1878. 

040. Dress for Mrutstones, William Halliwell, Liverpool.—sth Murch, 
1878. 

972. TurostLes for Sprsxinc Corton, Ferdinand Henry Ziffer, Manches- 
ter.—llth March, 1878, 

999. BRACELETS or ARMLETS, William Henry Peake, Gerrard-street, Soho, 
London. 

1006. Fitrers, Albert James Bernays, St. Thomas's Hospital, Lambeth, 
London.—13th March, 1878. 

1056. Sprxnine, &c., Macnines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Julien Désiré Ryo, Alphonse Marie 
Ryo, and Hector Ryo.—l6th March, 1878. ‘ 

1063. RecuLatine the Sreep of Enarnes, John Landale Hall and Edwin 
Wells Windsor, Rouen, Seine Inférieur, France.—18th March, 1878. 

1095. REFRIGERATORS for PRESERVING Foop, William Robert Lake, South- 
ampton-buildings, London.—A communication from Nathaniel Wheeler. 
—10th March, 1878. 

1137. Bicyc.es, &c., John Harrington, Ryde, Isle of Wight.—2lst March, 

8. 


1145. Breecn-LoADING Fire-arms, Edwin Charles Hodges, Florence- 
street, Upper-street, Islington, London 22nd March, 1878. : 

1156. REFRIGERATING CHAMBERS, &c., Thomas Greenwood and Thomas 
Edward Redman, Calne. q ‘ 

1160. Games of CHancr, Edward MacEwan, Mauchline, N.B.—23rd 
March, 1878. 

1172. Moror for Raisinc, &c., Bopres, Henry George Frasi, Cloudsley- 
road, Islington, London. 

1175. Propuction of ORNAMENTAL PatTeRNs or other Devices upon the 
Surraces of Giass, &c., James Couper, jun., Glasgow, N.B,—25th 
March, 1878. 

1213. Opentne and CLosinc Cocks and Vatves, Samuel Owen, Coventry. 
—27th March, 1878. “ 

243. VaLves, Samuel Cutler, Millwall, London.—20th March, 1878. 

1264, Steam Enarnes, James Howden, Glasgow, N.B. 

1267. Furnaces, William Dewhirst Cliff, Wortley, near Leeds.—20th 
March, 1878. 

1280. Prorrction of Iron and Sreet, George Bower and Anthony Spencer 
Bower, St. Neots.—lst April, 1878. . 
1298. Fitter Presses, Eustace Carey Prentice, Stowmarket.—2ad April, 

1878. 

1307. BorrLinc 
London. 

1312. SHapine, &c., Hats, Ernest de Pass, Fleet-chambers, Fleet-street, 

London.—A communieation from Simon Piron.—3rd April, 1878. . 

1336. Sact from Brive, John Howard Worthington Biggs, Brown's- 
buildings, Liverpool.—4th Apri/, 1878. 

1352. ComLep Tupes for Orpnance, Edward Palliser, Charleville-road, 

West Kensington, London. — A communication from Gouverneur 

Paulding. 

1353. WorKING Punkans by Fiuip Pressure, Richard Clere Parsons, 

Connaught-place, London, and Edward Palliser, Charleville-road, West 

Kensington, London. ‘ 

1365. CLOSING ADHESIVE ENVELOPES, Marcus Simon, Castle and Falcon 

Hotel, Aldersgate-street, London.—-Partly a communication from Hein- 

rich Kessler.—5th April, 1878. 

4810. Furnace Grates, George Barker, Birmingham. 

4816. Supine Pennants for BuRNING Gas and O1ts, John Moir Hewit, 

Edinburgh. 

4819. Lamm for Burxinc Minera Essences, &c., Edward Griffith 

Brewer, Chancery-lane, London.—A communication from Jean Charles 

















Macuine, Lauchlan Rose, Curtain-road, Finsbury, 











and Louis Joseph Darte.—18th December, 1877. 
4826. Sprina Rios for Pistons, Alexander Oldham, Dukinfield. 
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4833. Reapinc Lames, Alexander Watt, Byrne-terrace, New Wimbledon, 
Surrey. 

4837. Rearmo and Srraw Brypine, William McIntyre Cranston, Worship- 
street, London.—A communication from Walter Abbott Wood.—-10th 
December, 1877. 

4845. Lurrinc TURNIPS, 
Blackjug, Banff. 

4850. Looms, George Richardson, Batley. 

4852. Tramways, Emil Bottcher, Bremen.—20th December, 1877. 

4858. Fancy-woop Worksoxes, &c., Archibald Brown, Lanark. 

4860. Hats, &c., Antoine Mathot, Brussels. 

4862, PAper-curtinc Macuing, William Crosland, Manchester. 

4863. REFRIGERATING, John Sturgeon, Crosby, Liverpool. 

4865. GAs BLow-pipe Macuiyes, Albert Silbermann, Berlin.—2lst Deceim- 
ber, 1877. 

4876. PREVENTING Draveuts in Carriaces, &c,, Howard Busby Fox, 
Oxton. 

4877. BuxocuLay. or Space Prorocrapns, Carl Heinrich Lehmann, Star- 
gard, Prussia.—22nd December, 1877. 

4800. Sprnninc MANILLA Fisres, &c., James Barbour, Belfast.—24th 
December, 1877. 

4898, Recorpinc Fares, Daniel Clarke, Leith. 

4901. Dravcut ReouLators for SreaM Borers, Herbert John Haddan, 
Strand, Westminster.—A communication from Reginald Fairfax Hyde. 

4908. PLdévans, Samuel Corbett, Wellington, Salop.—27th December, 1877. 

4916. RecorpinG Fares, Henry Sydney Jones, High-street, Stoke New- 
ington, London. 

4918. SprinG BaLances, Thomas Bache Salter and John Hughes, West 
Bromwich,—v8th December, 1877. 

1. Heets for Boots and SHoxrs, William Robert Lake, Southampton- 
buildings, London.—A communication from Joseph Dalton and Gustave 
Simon.—l«t January, 1878. 

65. Wueet PLovens, Luke Chapman, Collinsville, Connecticut. — 4th 
January, 1878. 

100. Water Heaters, William Edgar Lea, Runcorn, Cheshire. — 8th 
January, 1878. 

170. Scourtnc Worsrep, Linen, &c., John Leach, Rochdale. — 14th 
January, 1878. 

331, SPINNING and Twistina SILK, &c., Alexander Melville Clark, Chan- 
cery-lane, London. -- A communication from Rene Leroux, — 25th 
January, 1878, 

343. ComBinaTION Game Boarp, Phineas Lawrence, Farringdon-road, 
London. —26th January, 1878. 

433. Gas Enores, Louis Simon and Richard Simon, Nottingham.—l1st 
February, 1878. 

478. Crusuina and Putverisinc Macuiyery, George Ernest Sherwin, 
Birmingham. 

*. FUSRORRAEy Harry Robert Newton, Seymour-street, Hyde Park, 

don. 

482. Trousers, Alexander Melville Clark, Chancery-lane, London.--A 
communication from Jacob William Davis.--5th February, 1878. 

549. Furnaces and Furxace Doors, Joseph Sawyer, Alma-street, New 
North-road, London.—oth February, 1878. 

583. ComBInc Woot, Fax, &c., Charles Whitehead, Holbeck.—l2th Feb- 
ruary, 1878. 

i. OnisaeepeapeD Propeciers, William Glass Wrench, Glasgow.—Ist 
March, 1878. 

$84. MEASURING FLUIDs, Frederick George Leeder, Glasgow.—5th March, 
1878. 

932. LEATHER, James Staniland Stocks and Benjamin Stocks, Leeds.—7th 
March, 1878. 

971. Larp, &c., John Daddy, Hull.—11th March, 1878. 

984. Vent Pros, &c., George Thornley and Thomas Buxton, Burton-upon- 
Trent.—12th March, 1873. 

1151. Kins, William Radford, Harrogate.—22nd March, 1878. 

1200. Furnaces, William Jackson Hunter, Kinfauns, Perth.—26th March, 
1878. 

1208. Startrine, &c., Tramway and other Carrtaces, Laurence Hill, 
Glasgow,—27th March, 1878. 

1281, CARRIAGE Window Frrrincs, Henry Charles Gover, Hampstead, 
London, —28th March, 1878. 

1200. Sevr-actina Asw Removers, Frank Wirth, Frankfort-on-the-Maine, 
Germany.--A communication from Richard Sickel.—1l«t April, 1878. 
1516. Grerrine, &c., Stone and other minerals, James Sauncers Randell, 

Corsham, and Samuel Griffin, Bath.—8rd April, 1878. 

1545. TReaTING VeceTaBLe O11s, William Robert Lake, Southampton- 
buildings, London.—A communication from Henry Augustus Clark. 
= eae Steam Borvers, Alfred Dervaux, Brussels, Belgium.—4th 

April, 1878. 

1372. Screw Propreviers, James Forster, Glasgow, N.B. 

1376. Merauuic Pires or Tunes, Edwin Quadling, Cannon-street, London. 

1379. Hats, &e., Adolph Freystadt, Wandsworth.—A communication from 
Simon Flatau. 

1385. Preventine the Rapiation, &c., of Heat, Charles Toope, Chancery- 
lane, London.—6th April, 1878. 


James MacDonald and Alexander MacDonald, 





All pemees having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
* the office of the Commissioners of Patents within twenty-one days after 
date. 





List of Specifications published during the week ending 
27th April, 1878. 
3456, 6d. ; 8466, 2d.; 3477, 6d. 
556, Od.; 3564, bd. 5 






2764, 4d.; 3415, 6d.; 
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; 3492, 8d.; 3502 
70, 2 i 
GL, 6 
.; 3626, 
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3806, 2d.; 3813, 6d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Soutb- 
ampton-buildings, Chancery-lane London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


2388. Carrs, Carriaces, &c., J. Robertson.—Dated 20th June, 1877.—( Not 
proceeded with.) 2d. 

This relates to dog carts, and consists in fixing to the under side of the 
seat or seats two or more small clasps, clamps, or slides of iron or other 
material to carry the seat body, and which rests on and partly grasps 
narrow angle or T-headed rails fitted on the top of each side frame of the 
carriage, and extending the whole or only a part of its length. 

3113. Umpretias, Parasois, anp SunsHapes, C. W. Fox.—Dated 15th 
August, 1877. . 

This consists, first, in applying an india-rubber or other elastic tube to 
that part of umbrellas where the ribs or frame are connected to the 
stick, that is, between the silk or other covering and the cap or securing 
washer ; second, in adding to one of the breadths of the umbrella a loose 
slip of the same material as the umbrella cover, the ends being retained 
by elastic bands provided with a button and a ring, or the whole slip 
being made of an elastic material. 

3308. Rock Dritts, &c., P. J. Legross.—Dated 30th August, 1877. 6d. 

The mode of operating the valve motion and the feeding device which 
regulates the advance of the cylinder towards the rock, in one case con- 
sists of a double-ended lever actuated by the piston and brought back to 
its intermediate position by one or more springs, or two small pistons act- 
ing either on a projection or cam made on the lever shaft, or acting 
directly on the lever itself. z 
3327. Breecn-LoapIna FireE-arMs, W. Soper.—Dated 31st August, 1877. 

6d. 

This relates to improvements on patent No. 3637, dated 30th November, 
1868. The end of the lock box is formed to fit the under side of the arm 
of the cock, and the tail of the breech-shoe is formed to fit around the 
other three sides of the cock. The shoe is formed witha recess to receive 
the end of the breech-block when the same is closed, in which the block 
is secured ; the breech-lock is provided with a safety or locking lever, 
which is arranged to shoot into a hole or socket in the recess. This bolt 
works through the breech-block, and is operated upon by a ¢ ti 


and the other to coincide with the triangular pieces. Springs are em- 

ployed at the back of the segments to press them towards the rod, so that 

when the rod wears the segments will still fit with the accuracy required 
to prevent the escape of the fluid. 

3380. Stor Morions ror Spinninc Macuivery, J. Bullough, J. Smalley, 
and 8. Tweedale,—Dated 5th September, 1877. 1d. 

This relates to improvements in electric stop motions for which a patent 
was granted 26th August, 1875, and numbered 3002. A metallic guide is 
used instead of the top rollers, and the thread is passed between the 
guide and a roller. The guide is mounted on a light blade spring which 
tends to force the guide against the roller and thus to complete the circuit 
and stop the machine. The thread or fibre when not broken prevents 
this contact. The arrangement for ensuring the requisite length of sliver 
for piecing up after breakage consists of an insulated worm formed on 
the boss of the doffer wheel, the end of a spring lever being forced on 
the worm, when the disengaging lever drops, and is traversed thereby to 
the other end of the worm, when the lever is lifted out of the worm by 
an incline, and rebounds to the opposite end of the worm. 

3395. Treatinc Sewace, &e., B. B. Standen.—Dated 6th September, 
1877. bd. 

This relates to privies and closets, and consists in separating the ashes 
and kitchen refuse from the excrementitious matter; boxes or receivers 
are provided, one for the dry ashes and the other for vegetable and similar 
matter found in ash pits. ‘The* ordinary privy seat is fitted with hinges 
to lift up from the front, and a permanent wooden or metal receiver is 
placed beneath. The excrementitious matter may be conducted by drains 
into a wel] containing filtering material. It is conveyed at stated times 
by covered carts in vessels to the manure manufactory, where it is 
passed into a neutralising tank provided with beaters and then acted 
upen by sulphuric acid, and the ia and phosphoric acid are fixed. 
It is then discharged into evaporating steam retorts provided with 
steam and vapour chambers. Tne noxious gases formed in the vapour 
chambers are conveyed to a cooling tank. ‘The filtration of the condensed 
vapour is effected by passing through charcoal, sand, pebbles, and coke, 
or through carbon only. 

3396. Process AND APPARATUS FOR THE DiREcCT CONVERSION OF IRON 
OrES AND Merauiic Iron, B. Hunt.—Dated 6th September, 1877. 
ls. 2d. 

This consists in a means of deoxidising molten ore by blowing carbonic 
oxide gas, with or without powdered carbon, through the tuyeres in the 
converter, and thence upwards through the molten mass. 

3397. Water Meter axnp Water Power Motor, VaLve Morion, AND 
Reovator, J. C. Dennert.—Dated 6th September, 1877. 6d. 

The valve motion is for piston water meters or water power motors. A 
weight is made to travel along a bar in the same direction as the piston 
rod, and thus, by causing the bar to oscillate on a centre, give the 
requisite motion to open and shut the water channels. The regulator 
consists of a tube in which a piston is placed, and which, when the pres- 
sure of water exceeds the normal height, is pushed backwards and closes 
a cock placed in the tube, such cock being connected with the piston by 
means of a lever and connecting rod. 

3398. RerriGeRATING AND APPARATUS THEREFOR, G. C. Roberts.—Dated 
6th September, UT7. bd. 

An ice box having a perforated bottom is placed in the chamber con- 
taining the articles to be preserved, so as to cause a constant current of 
air to pass from the open top of the box through the refrigerating 
medium, the air being thus thoroughly dried and purified by contact 
with the ice, and maintained at a suthciently low temperature. 

3400. Tune CovpLine, A. Cozza.—Duted 6th September, 1877. 6d. 

The ends of the tubes to be coupled are formed each with tongues, the 
extremities of which are formed with shoulders or flanges, and an 
external lip. A loose ring is placed over the end of each tube, the inner 
edge being inclined ; a recess is formed in these rings to permit the 
tongues on the tube ends to pass through their respective rings. The 
rings are then turned in opposite directions, and by their inclined edges 
bearing against the shoulders or flanges, draw the coupled ends well 
together. 

83401. Apparatus ror GATHERING AND Stackine Hay, 7. F. Hancock and 
Li. C. Hennah.— Dated 6th September, UTI. 8d. 

A cylinder is mounted on an axle made to revolve by toothed gearing 
connected with the running wheels. Curved tines are fitted on shafts 
extending across the machine, and provided with levers, to which are 
attached rollers running in a cam groove in the side plates, so that the 
tines are made to project through holes in the cylinder, and are drawn 
back into the cylinder during a portion of each revolution. The tines 
gather the hay and place it on a platform to which a net is stretched, and 
when sufficient hay to form a bundle is deposited in the net, the platform, 
which is jointed, is made to double up by means of a winch, and the ends 
of the net are fastened by cords. The bundle is then transferred to a 
carrier which conveys it to the stack, when it is hoisted bya pair of shears 
to the top. The workmen will then remove the hay from the net and 
arrange it on the top of the stack. 





. Printine Ink, 7. Howard.—Dated 6th September, 1877. 2d. 
Peat charcoal is prepared by subjecting peat to the action of heat, and 
is then reduced to a fine powder, which is mixed with boiled oil, soap, 
black resin, or other suitable equivalent substance. 


3408. Bossy or Twist Net, C. J. and J. P. Cox.—Dated 7th September, 
1877. 4d. 

In an ordinary net machine extra risers or rounds are formed upon the 
edge of the wheel, which govern the action of the bobbins, the motion 
causing them to travel, say, half a loop further, and the threads of the 
neighbouring bobbins to become interlaced, whereby one perfect fabric 
is produced without whip threads and without positive divisions except 
those represented by the different colours, when coloured thread is 
used. 

83404. Door Locks, @. W. von Nawrocki.—Dated 7th September, 1877.— 
(A communication.) 10d. 

The locks are opened by means of an electric current or air pressure. The 
bolt is connected to one end of a double armed lever, to the opposite end 
of which a spiral spring is attached, and this end when the door is shut is 
held against a projection on the boss of another lever called the detent 
lever, which rests against one end of an armature or keeper lever, the 
other end of which operates against two electro-magnets, and is attracted 
by them when the current is sent through, a spiral spring withdrawing 
it when the current is interrupted. As arran; for pneumatic action, 
the detent lever is drawn out of connection by adouble-armed lever which 
is raised in the ordinary manner by air pressure in a hollow india-rubber 
column. 

3405. Looms, J. Marsden.—Dated 7th September, 1877.-4Not proceeded 
with.) 4d, 

The sley or lathe bottom is formed with a rectangular frame, horizontal 
or nearly so, at each end of it; these frames are secured to the sley 
swords. Across both the ianer and outer end of each frame isa rod; 
upon these rods slides a vertical frame, within which is received the 
set of shuttle boxes, which can rise and fall in the frame. 

3406. Furnace Bars, M. H. Sinith.—Dated Tth September, 1877.—(Not 
proceeded with.) 2d. 

The intervening fingers are constructed with an elongated slot, and 
they are received upon the moving or operating ones in such a 
way as to form part of the bar surface, and may removed and 
replaced without disturbing other parts of the furnace. The mechanism 
for operating the intervening fingers comprises a tappet wheel acting 
upon a lever, to which links are connected, the latter being attached to 
draw bars, these in turn being connected with the moving or operating 
part carrying the intervening fingers. 

3407. Encravine. D. L'Heureux, H. Ligny, and P. Cocker.—Dated Tth 
September, 1877. Ad. 

The design is drawn on the surface to be engraved in a specially pre- 
pared ink, composed of some substance which is capable of crystallising 
when deprived of its moisture by drying, but which can be easily washed 
away by water. When the design is on the plate a coating of pitch 
dissolved in some suitable solvent is applied, completely covering the 
design, but upon pouring hot water on to the plate, the ink will burst 
through the film of pitch and be washed away. The pitch ground is 
then hardened and the design bitten in by means of acid. 


3408. Tricycie To Carry Two Persons, IW. J. 8. Strange.—Dated 8th 
September, 1877. 6d. wh : 

One person drives the front wheel in a similar manner to a bicycle. 
A seat is arranged between the two hind wheels, the axle of which is 
double cranked and fitted to treadles worked from the back seat. 

8409. TeRMINAL ORNAMENTS FOR PILLARS OF METALLIC BepsTEaps, c., 
R. F. Heath.—Dated 8th September, 1877. 6d. 
The or ts are made of a hollow sphere of yellow glass silvered 





rod which has at its upper end a stud, which engages with the breech- 

block and projections for opening and closing the same. 

3356. Dritis, Rimers, Screwine Taps, &., 7. R. and J. W. Harding.— 
Dated 4th nig v, 1877. 6d. 

The steel is rolled, forged, or drawn to such section as that, by twisting 
the bar, drills similar to the ‘“‘ Morse” twist drill will be formed. For 
bis ra the bar or rod is passed through a die or dies, and feeding rollers 
which deliver it to a twisting apparatus actuated by gearing, the degree 
of twist being modified, according to circumstances, by a system of 
change wheels. The twisted rods are then cut to lengths and hardened, 
tempered, and ground to sizes, pointed for use at one or both ends. 
3368. Meratiic Packina, W. Jagger.—Dated 5th September, 1877. 6d. 

A series of metallic ang are cut into segments in such a manner as to 
fit the rod accurately, and prevent the escape of steam or other fluid. A 


piece is cut from each segment, one end of which is cut radially 





inside so as to resemble brass. These spheres are formed with a collar 
which is embedded in a metallic shell fixed to the top of the pillar. The 
edge of the cup is then turned over the collar, thus securing it tightly to 
the pillar. 


$410. Macuinery ror Currine ovr AND Removine Seams, &c., FROM 
WOOLLEN AND OTHER Rags, W. 8, Shepherd.—Dated 8th September, 1877. 


6d. 

A circular cutter runs on a shaft between grooves in two rollers which 
feed the rags. These rollers are driven on separate shafts arranged in 
such positions that the cutter or knife works within the grooves of the 
rollers with the cutting edge at the point of contact of their rims, 
between which the rags are . The ejector for throwing out the 
cut off seams consists of a loose ring on the shaft between the cutters, 
having a stem which, extending beyond the cutting edges, throws out the 
seams. 





3411. Comrounp ror Preventixc tHe Priminc AnD Corrosion of 

SreaM Boers, &c., J. Beau.—Dated 8th September, 1877.—{ Not proceeded. 

with.) 2d, 

Any oil or mixture of oils is mixed with tannic or gallic acid, or with 
both of them, the compound thus formed being introduced into the steam 
boiler. 

3412. Manuracrure or Grass, £. Brefit.—Dated 8th September, 1877. 
6d. 

Glass is made in sheets by “‘ pressing” such sheets in a vertical position, 
moulds capable of opening being employed so as to regulate the thick- 
ness, The gi is ‘‘ pressed” from a reservoir above into the moulds, 
thus producing sheets of accurate fixed sizes and thickness, and if neces- 
sary with printed or embossed surfaces. 


3414. Looms, W. Rk. Lake.—Dated 8th September, 1877.—(A communication.) 


A swinging reed is fitted in a groove in the lay cap and held in place 
bya slide. A bar sustained by arms on a rock shaft actuated by a cam 
serves to lock the reed when the shuttle moves properly across the race, 
but is free to swing and allow the backward escape of the shuttle when 
the latter does not reach its place in the box at the right time. Pitman 
rods are arranged in combination with the lay and crank shaft, so as to 
cause the lay to dwell when the cranks are moving from their lower to 
their upper back centre. A supplemental shaft gears with the crank 
shaft by a wheel smaller than the meshing pinion on the crank shaft, so 
as to rapidly start and stop the latter. Two single heald staves provided 
with cords looped without knotting are arranged so that the loop of one 
will be; above and those of the other below the yarns of the warp. A bar 
placed above and parallel to the race is adapted to move down to rest 
upon the yarns while the shuttle is being packed. 

3415. Arracnine Suarts ro CaRRiAGEs, 7. Simedley.—Dated 8th Septem- 
ber, 1877.—{ Not proceeded with.) 2d, 

The shafts vibrate on spindles fixed to the fore part of the vehicle. To 
the end of each shaft is fixed a straight piece of steel about 2ft. long, the 
other end being attached to a slide. The case of the slide is fixed to the 
side of the vehicle and the movable part (turned to fit the case) works to 
and fro in it, according to the vibration of the spring. 


3416. Braman anv oruer Locks. J. Batson.--Dated 8th September, 1877. 
idl 


The bolt is formed with a projection at right angles. The nozzle vf the 
lock is hinged, and is furnished with a projection to raise it. Upon the 
bolt being unlocked, the projection on it is brought under the hinged 
anny of the nozzle, which, upon being raised, entirely draws back the 
bolt. 

3417. Macuine ror Diaeine Potators, W. Allan.—Dated 10th September, 
1877.—(Not proceeded with.) 2d. 

A centre beam carries the traversing wheels, to which spur wheels are 
attached, and gear with pinions revolving on an axle carried by the 
beam, and placed at the rear end of the machine. This axle is bent, and 
that carrying the traversing wheels is curved, so that the potato stalk 
presents no obstruction to the machine. 

3418. Macnivery ror Letrer-press Printine, W. J. Stonhill and D. T. 
Powell.— Dated 0th September, 1877.—( Not proceeded with.) 2d. 

A stationary type bed is attached to side frames, and has the ink table 
arranged above it on a suitable casting, and above the table is an ink 
duct. At the back of the frame, supporting the t bed, is a shaft 
carrying two arins, which contain the rollers for inking the type. One 
arm is connected to a crank, and causes the rollers to travel over the ink 
weer and the type, at the same time taking a supply of ink from the 

uct. 
3419. MancLinc, CALENDERING, OR FinisHine, Linen, &c., J. Fisher.— 
Dated i 0th Septenber, 1877. 6d. 

The fabrics are damped before passing them through the mangling, 
calendering, or finishing machinery, with water at a boiling temperature. 
Stiffening or other ingredients may be combined with the hot water. A 
brush is made to revolve in a box with an open top, in which the hot 
water is placed. The fabric passes over the top of the box and the 
revolving brush dipping into the liquid throws it in a spray up against 
the under side of the fabric. 

3420. Curonometers, P. Jensen.—Dated 10th September, 1877.—(A com- 
munication.) Not proceeded with.) Sd. 

The wheels are formed of a silver alloy, the arbor pinions of steel, the 
pivots of the arbors of forged gold, which are put into drilled holes in 
the same manner as pivots of the cylinder, and these pivots work in holes 
of stone. This construction of running work has no need to be oiled. 
The silver alloy consists of 45 per cent. of silver, 30 per cent. of copper, 
9 per cent. of tin, 9 per cent. of zinc, and 7 per cent. of lead. 

3421. Dressinc anp Combine Sirk Waste, S. Cualiffe—Dated 10th 
September, 1877.—(Void.) 2d. 

Instead of the ordinary filling engine, a screw-gill nipping head is 
adapted for filling the books used in > ae al machines. ‘The waste silk, 
being first prepared, is fed up through a screw gill, and then detached in 
tufts and placed on acone, and when the teeth are sufficiently loaded, the 
accumulated silk is removed in hooks in the same way as from the 
ordinary filling engine. 

3422. Apparatus FOR MANGLING, G. W. von Nazrocki.—Dated 10th 
September, 1877.—(A communication.) - (Not proceeded with.) 2d. 

A strong table is mounted on wheels running on horizontal rails in a 
framing, and receives a to-and-fro motion. A strong pressing roller is 
mounted in uprights on each side of the fabric, in which uprights the 
bearings can slide up and down. This roller is pressed on the table by 
weighted levers connected to the free ends of levers resting on the bear- 
ings of the roller. 

3423. ManvuracturinG Nats, W. R. Lake.—Dated 10th September, 1877 
—(A communication.) 6d. 

This relates to the feeding mechanism, which is automatic, and is 
effected by means of a lever actuated by the main shaft and connected by 
a rod to a U-shaped frame, in which the nippers are held in such a 
manner that upon being advanced the required distance, the jaws are 
opened, and the return stroke then takes place when the nail plate is 
again nipped. <A revolving motion is given to the nail plate by means of 
a lever actuated by a switch cam on the main shaft, the same lever also 
serving to raise and lower the plate on to the cutters by means of toggle - 
levers. 

3424. Mippiines’ Separators, &c., R. Pritt and W. Hind.—Dated 10th 
September, 1877. 6d. 

An upright tube open at the top is employed for the reception of the 
middlings, and open at the bottom for the egress of the purified material. 
Down the centre of this tube is a shaft, to which rotary motion is given, 
and upon which shaft are fastened agitators. Around the tube is a box 
or case somewhat larger than the tube. The case is closed to the outer 
air at the top and bottom ends, but communication with the interior of 
the tube is established by means of narrow openings through the sides of 
the tube. 

3425. Manuracture or IRON AND Steet, J. G. and W. H. Willens.— 
Dated 11th September, 1877. 4d. 

This consists, first, in the preparation of granular iron ore or oxide for 
smelting in blast furnaces by mixing it when in a moist state with 
pulverised uncalcined aluminous mineral and moulding the mixture into 
bricks or lumps. Secondly, the production of hollow or tubular castings 
of steel or iron, by filling a mould with metal, and when the metal has 
partially solidified, removing or running out the metal remaining fluid in 
the interior of the mould. 

8426. APPARATUS FOR THE TREATMENT AND CuRE OF Fevers, &c., EB. J. 
Hobbs.— Dated 11th September, 1877.—{ Not proceeded with.) 2. 

The apparatus consists of two parts connected by flexible tube, one 
being a receptacle for hot water or medicated liquid, and which when in 
use is placed over a gentle fire. The other part is a steam reservoir into 
which the steam enters through the tubing, and passing through a 
perforated gallery formed therein (into which cloves, cinnamon, or other 
aromatic or disinfecting material is placed), leaves the reservoir through 
perforations in the top. 

34217. MacHINERY FOR WASHING, ScouRING, 
Collins.—Dated 11th September, 1877. 6d. 

A frame is erected up the centre of the water tank or cistern, and is 
fitted with spindles revolving in bearings in the frame some distance 
above the cistern. These spindles are fitted with wooden barrels for 
receiving the hanks, and corresponding axles fitte’ with barrels are 
arranged below in the interior of the cistern to fit into and work upon 
the lower loops of the hanks. The lower spindles and barrels are 
raised by means of a treadle, in order to place the hanks over them, and 
when placed the treadle is released, thus allowing the weight of the 
lower barrels to bear on the hanks and stretch them while running over 
the barrels within the water or dye. The upper spindles which actuate 
the hanks are made to turn alternately in opposite directions for a 
certain number of revolutions, so as to loosen the hanks and open and 
disengage the threads from each other. This is effected by means of a 
central shaft fitted with bevel wheels engaging with pinions on each 
spindle, such shaft being fitted with a bevel wheel at one end gearing 
with two bevel pinions turning loosely on the first motion shaft, until 
each is in its turn brought into gear with a sliding coupling, so revers- 
ing the motion of the central shaft at stated intervals. The shifting 
of the clutch is automatically effected by means of a stud fixed to a 
spur wheel revolving loosely in a centre on the frame, such stud coming 
in contact at each revolution with one arm of a bell-crank lever, through 
which a forked lever gives the necessary sliding motion to the clutch. 
3428. Sarery anp Reier Vatves, M. J. Roberts.—Dated 11th September, 

1877. 6d. 

The springs of valves are protected from injurious matter by the 

following form of construction :—The spring is contained in a box placed 
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within an outer box, having a waste steam pipe. The inner box rests 
upon the back of the valve, and is closed except at the top, which is 
fitted with a vertical pipe extending through the top of the outer box. 
Through this pipe and through the spring passes a rod which rests upon 
the bottom of the inner box and is fitted with a plate which forms the 
lower bearing for the spring, the upper bearing consisting of a flange 
formed on the bottom of the vertical pipe. The rod is screw-threaded 
and works in a nut in the plate, so as to regulate the force of the spring. 
The cover of the valve box is made elastic. 

3429. Lusricatinc Macutnery, M. J. Roberts.—Date! lth September, 

1877. 6d. 

This consists in teages| the lubricwnt through a stratum of sand, 
pounded glass, or other substance that will retard, though not wholly 
obstruct, the passage of such lubricant from its reservoir to its place of 
application to a bearing, and in regulating the flow of the lubricant 
through the retarding material, either by adjusting the height of the 
reservoir of the lubricant above the aperture of exit, or by increasing or 
decreasing the thickness of the retarding material. 
$3430. Apuesive Envevores, 7. Horrex.—Dated 11th September, 1877.— 

(Not proceeded with.) 2d. 

A waterproof varnish is applied to the outside of the loose flap, so as to 
prevent the envelope being opened by means ot moistening the flap. The 
bottem flap is formed with a piece in order to allow the point of the upper 
flap to pass under it, and be secured to the contents of the envelope. 
3481. Preparation oF Mus.ry, &c., FoR Winpow Buixps, 4. FE. Weinple. 

Dated 11th Septeumber, 18 4d. 

The muslin is stretched on a frame, and a solution is applied consisting 
of glue dissolved in water, with the addition of pyroligneous acid anc 
crude glycerine _It is then allowed to dry and treated with a compound 
of paint, and benzine, or other suitable solvent, thus producing a soft and 
flexible fabric of any desired colour. 

3432. Ornamestinc Curna, Masorica, &e., EF. Guest, jun., and T. 
Guest.—Dated 11th September, USTT. 4d. 

The surfaces to be ornamented are first*etched or bitten in by means of 
hydrochloric acid. The surface is warmed, and the stopping-out com- 
position is applied. When the composition is set the design is marked 
or scribed on the surface, which is then treated with hydrofluoric acid, 
or a mixture of hydrofluoric acid with sulphuric or nitricacid. When the 
pattern is bitten in te a sufficient depth, the article is taken from the 
acid, and the stopping-out composition is removed. The pattern is then 
filled in with gold paint or colours, which are allowed to harden by 
exposure to the atmosphere, or by being heated in a japanner's stove. 
3438. Prosecrices For OrpNance, 7. E. Vickers.—Dated 11th September, 

i. 
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A mould is prepared, the lower part of which consists of a chill of the 
form necessary for the point of the projectile, the remaining part of the 
mould to form the body of the projectile being made of the composition 
commonly used in moulding for steel castings, a core being provided 
when it is intended to cast a hollow shell. In this mould a proper 
quantity of melted cast iron, or mixed steel and cast iron, is poured to 
form a chilled point, which is allowed to remain till it becomes solidified, 
but not cold. The casting is then completed by filling up the remainder 
ef the mould with melted metal. 

3434. Pumps, J. Cameron.—Dated Vth September, 1877. 6d. 

This invention is applicable to all ordinary reciprocating pumps and 
consists of the addition thereto of an auxiliary pump, so as to reduce the 
forcing strain one half, and equalise the flow of the water. The ordinary 
pump is connected by a link to a beam working on a fulcrum between 
the ordinary pump and the auxiliary pump, which is also connected by 
a link to the end of the beam. 

3435. Boots, Suors, &c., W. Jolly and T. Hargreaves. —Dated 12th 
September, 1877.—{Not proceeded with.) 2d. 

A thin sheet of metal, by preference lead, is introduced between the 
upper and.lower soles of bu ts or shoes, in the course of their manufac- 
ture or whilst being repaired, to render them waterproof. 

3436. Drivine Betts, H. B. Barlow.—Dated 12th September, ST7.A 
communication.)—{ Not proceeded with.) 2d. 

These belts are formed of wire ropes placed parallel to each other and 
connected together by strips of leather. 

3437. Vatve ror Pumps, G. Massey.—Duted 12th September, 1877. Not 
proceeded with.) 

The holes in the valve seats are formed at such an angle to their faces 
that as the fluid is impelled through the openings a rotary motion is 
given to discs with which the valve seat is fitted, and thus changing their 
positions at each stroke of the piston, ensures an evenness of wear through- 
out each disc. 

3438. Couours, W. F. Stenley.—Dated 12th September, 877. 6d. 

The colours are applicable for colouring maps, plans, &c., or for what 
is termed technical or geometrical drawing, and are made only from 
those colouring matters which are perfectly soluble and without sediment 
when mixed in water. The colouring matters best suited for this 
purpose are mixtures of cochineal and tin chloride, in ammonia, solution 
of an aniline dye, termed eocene sulpho, ammoniate of indigo, ammoniacal 
extract of saffron, vanadiate of ammonium and ammoniacal extract of 
iron, with a mucilaginous substance as glue or gum. The colours are 
reduced to a state of dilution ready for use and placed in bottles furnished 
with metal capsules. 

3439. Steam Encive Lusricators, J. H. and F. Butterfield.—Dated 12th 
September, 18 6d. 

This relates to lubricators employed in connection with the working 
cylinders of steam engines. For high-pressure engines, a cup containing 
the lubricant is made with a neck which screws into a hollow chambered 
pillar on the cylinder; the bottom of the pillar is fitted with a small 
valve which shuts with the steam pressure and opens when 
the pressure is released. In the pillar and over the valve are formed 
chambers in which falls the lubricant passing from a regulating chamber. 
The chambers in the pillar also serve as a lubricant receiver when any 
repairs are required to the cup. 

3440, Macurvery ror Makrye Bricks, TiLes, AND Pipes, 7. Gilmour.-- 
Dated 12th September, 1877. 6d. 

In machines where a direct longitudinal thrust is employed to force 
the clay through an orifice or die, such stroke is obtained by means of 
two elliptical wheels arranged so that the return stroke is considerably 
accelerated, such wheels actuating the crank and the connecting rod 
attached to the piston. 

3441. Tarostie Frames, J. C. Mewburn.—Dated 12th September, 1877.— 
(A communication.) Not proceeded with.) 2d. 

The friction of the bobbins in throstle frames is regulated by means 

of passing cords over pulleys placed on the regulating bar, such cords 

being fitted with weights to produce the desired tightness. 

3442. Door Cuarns on Fastentyas, W. H. Tonks.—Dated 12th September, 
1877. 6d. 

This consists in the combination with the slotted plate of the door 
chain or door fastening of a sliding bolt, and providing the eye plate to 
which the chain is connected with a staple, into which the sliding bolt 
may be shot or withdrawn ; also the combination with the slotted plate 
of the door chain or door fastening of a spring sliding bolt or latch for 
fastening or latching the door independently of the chain. 

3443. Burroyn-HoLe ATTACHMENTS FoR SEwInc Macnines, W. Me J. 
Cranston.—Dated 12th September, 1877.—(A communication.) 6d. 

To the bottom shaft of the sewing machine is fitted a roller 
having a double groove merging into a single one, in order that a double 
convex-shaped piece of metal may pass from groove to groove in 
succession on the rotation of the roller. The double convex-shaped piece 
is connected by a link to the presser or feed foot for general sewing, but 
for button-hole work « base plate is attached to the back table, and the 
double convex plate is pivotted to a lever attached to the base plate. 
This lever is slotted and is attached to one end of a connecting link, the 
other end being fitted in a slot of a similar lever pinned to the plate at 
the opposite end. The second leveris fitted witha pin in an independent 
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3447. Suips, G. W von Newrocki, - Dated 12th September, UT7.—A com- 
munication.)—(Not proceeded with.) 2d. 

The deck rests upon a pair of hollow propeller cylinders, arranged side 
by side with their axes lengthways of the ship; their ends are taper, and 
they are provided with steep screw threads or blades ; they are supported 
in bearings and are caused to revolve. The object of these revolving 
cylinders is to diminish the loss of power and speed occasioned by the 
friction resistance of the immersed part of the ship. 

3448 Bicycies or VeLocipepes, FE. Pink.— Dated 13th September, 1877.— 
(Not proceeded with.) 2d. 

The front wheel is made about the same size as in ordinary bicycles ; 
its axle is fitted to revolve in bearings in the lower ends of a fork of the 
usual kind, the upper end of which fork revolves in a vertical bearing in 
the front end of a metal bar which forms the “back-bone” of the 
machine The back end of this bar is curved down and forked so as to 
embrace a back wheel, the axle of which revolves in bearings fitted to 
the ends of the fork. This back wheel is made considerably larger than 
ordinarily. Upon the ‘ back-bone” is fitted a saddle, but further back 
and nearer the ground than usually. 

3449. Tuveres, F. H. Lloyd —Dated 13th September, 77. 10d. 

The nozzles are made of malleable cast iron or other refractory material 
or alloy, and connected to the other part of the tuyere in the casting pro- 
cess. Contracting diaphragms of fire-clay are fitted to the nozzles for the 
purpose of limiting the amount of blast, and, when desirable, of dividing 
and directing the blast in any required manner. 
$450. Carrripces ror MINING, C. Heslop, W. France, and W. Walton.— 

Dated 13th September, 18i7.—{ Not proceeded with ) 2d 

This consists in making the cartridges of brown paper of a suitable 
description and of suitable lengths for any blast the miner may require 
during a shift. 
$3451. Macuinery ror Priarrine Fasrics, B. C. Wilson.—Dated Vth Sep” 

tember, 18T7. Gd. 

This relates to a plaiting or kilting machine worked by foot treadles 
independently of a sewing machine, and consists of a stationary heated 
surface acting as a smoothing iron in combination with a single pressing 
roller having a continuous rotary motion in contact with the iron, and an 
adjustable reciprocating plaiter, consisting of a number of narrow tongues 
of steel, secured to a carrier bar, so that any damaged tongue may be 
replaced. The carrier bar is adjustable by means of a screw towards or 
from a roller between two guides, which are hinged to brackets attached 
to two upright vibrating levers mounted on a rocking shaft. The width 
of the plaits is varied by raising or lowering the acting edge of the 
plaiter and the centres of the rocking shaft, whilst the adjustment of the 
plaiter along its hinged guide enables fabrics of various thicknesses to be 
plaited. 

3452. Macuives ror Strircninc Books, C. 
tember, 1ST77.—(A communication.) 6d. 

The stitching is effected by means of an ordinary sewing machine, the 
books being placed between two endless straps passing over rollers 
arranged in front of the machine, so that the books to be stitched are 
carried towards and pushed away from the needle. A spur pinion 
actuated by the hand wheel gears with two spur wheels, which by their 
rotation produce the alternate motion of the needle, sliding bolt, anc 
shuttle. 

. Currer Guipes ror Pivce Fasric Currinc Macuines, A. Orrch. 
Dated 13th September, TT. 4d. 

The cutter or knife guide is constructed with rigid sides, to which are 
attached, and projecting beyond, steel pointers, which meet at their 
other extremities, terminating in a point; the latter enters the point to 
be cut, and by reason of the elasticity of the point of the guide and the 
tension upon the piece, the point ot the guide rises, and is prevented 
piercing or puncturing the ground of piece, and the fineness and evenness 
of the guides so made admits of full insertion of the guide, insuring the 
loop being cut along its true central line. 

3454. Drvyive Prat, J. Barrow.—Dated 13th September, 1877. (Not pro- 
ceeded with.) 2d. 

This consists in drying peat which has been first disintegrated and 
masticated by causing the same to pass through, by means of screws or 
worms, a series of open troughs or gutters which discharge one into 
another, and are placed over a suitable flue or furnace. The troughs dis- 
charge the peat into a hopper or pipe which feeds a series of charring 
pipes provided with screws or worms, and placed over or in connection 
with a suitable furnace. From the charring pipes the peat is discharged 
into a receiver and on to a rotating disc, provided with dies of a suitable 
form. 

3455. Apparatus ror MARKING AND Testinc CHEequves or Drarts, 4. 
M. Clark.—Dated 13th September, 1877.—(A communication.) bd. 

A base plate is formed with a number of holes placed radially in con- 
centric circles and numbered; the depositor has an index number and a 
combination number. The cheque when filled in is placed on the base- 
plate, and each figure of the amount is separately added to the combina- 
tion number and a pin pushed through a hole for each number, the outer 
circle representing units, the next tens, and so on, to the centre. Upon 
the cheque being received at the bank, the zero of the disc is turned oppo- 
site the index number and the cheque placed therein, when it can be 
easily seen if the punctured holes agree with the amount of the cheque. 
3458. SkeLeron Tarcets, G. Clark, jun.—Dated 14th September, 1877. - 

(A communication.) td. 

The target is pivotted at a point below its centre between two uprights 
of any suitable frame. An iron handle is attached to the bottom of the 
frame, the epposite end being within the reach of the marker, who, by 
pushing the handle, causes the target to revolve, when it can be patched 
or refaced if required. Stops are placed in the framework to prevent the 
target from falling over or down. 

3459. Pincers, H. J. Haddan.—Dated 14th September, W377. A communi- 
cation.)—{ Not proceeded with.) 

A parallel motion is communicated to the jaws by making the heel of 
each jaw lap on the shorter arm of its lever to which it is pivotted, and 
furnishing the inner side of each heel with a straight groove parallel to 
its upper edge to receive a stud extending from the shorter arm of the 
lever pivotted to the outer heel. 






T. Hughes.—Dated 13th Sep- 


2d. 


3460. Composition ror CoaTING SUBSTANCES TO BE USED IN LIEU OF 
Siate, J. A. Ditch.— Dated 14th September, AST7. 2d. 

For coating substances for exterior work the mixture consists of one 
quart of methylated spirit, 4 lb. of gum shellac, and j Ib. of tlower of 
emery. For writing slates, powdered glass, rotten stone, or pumice stone 
and lamp black or Paris green are added. 

3461. PHorocrapnic Apparatus, D. Scotellari.—Dated 14th September 
1877.—{ Not proceeded with.) 2d. 

The apparatus is placed on the rim of the objective or lens of the photo- 
graphic camera, so that the light has to pass through it on its way to the 
lens. It is made cylindrical, like a box cover or frame. At or about the 
centre there is an aperture, wherein some transparent substance is 
placed, but rendered opaque, and coloured either violet, indigo, purple, 
or blue, so as to allow a certain quantity of photogenic light to pass 
hrough. 

3463. Mera.iic Fence Stanparps, J. Dixron.—Dated 14th September, 1877- 


6d. 

The standard is made of corrugated sheet iron of such a form as to 
resist pressure in every direction, and which presents no sharp angles. 
It is made in two tapering pieces placed face to face, each piece having a 
deep central corrugation, convex inwards, and a flat edge hid by a bead 
formed on the other’s alternate edge. The pieces slide one into the 
other, and the top is covered by an ornamental cast iron cap. Holes are 
made in the central corrugations for the passage of the fence wires. 
3464. Tyrr-writinc Dated 4th 

1877. ls. 

The types are carried by levers arranged in a circle so as to have a 

“common printing point.” The sheet of paper is carried by a table 
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slot, the pin taking into a plate, sliding between cheeks upon the base 
plate. The sliding plate receives a leg of a T-shaped plate between 
cheeks, the head ot the T-plate being slotted to receive a slider in combi- 
nation with,a holder and presser plate, between which the fabric is held. 
The holder and presser plates are formed with a slot of the size of the 
butten-hole. The second slider is connected to a link whose opposite 
end is attached to a crank pin, free to move in a slot cut in the face of a 
disc having a horizontal circular motion given to it by push pawls. 
The under side of the dise carries acam working in a race having two 
V-shaped projections in an enlargement of a pivotted lever. The opposite 
end of this lever is pinned to a bracket by which the holder and presser 
plates, and parts connected, are thrown to one side, for enabling the 
needle to pass through the fabric on the other side of the button-hole, 
after rounding the end at the tup of it. 

3445. Manvracrore or Coat Gas, &c., F. H. Evans and W. T. Sugg.— 

Dated, 12th September, WIT. Ge. 

The removal of sulphur compounds contained in coal gas as it leaves 
the retorts is effected by utilising the ammoniacal liquor produced in the 
distillation of coal, and using the ammonia derived therefrom as a 
purifier. The pipes leading from the retorts are jacketted so as to keep 
the gas at a high temperature during its purification. Ammonia in the 
form of a vapour or as a spray is admitted into the hydraulic cylinder in 
quantities sufficient to neutralise the carbonic acid and the sulphur com- 
pounds during the passage of the gas through the main to the scrubbers. 
3446. Caps or Covers ror Gass Borries, Fiasks, &c., C. Ellis.—Dated 

12th September, 1877.—( Not proceeded with.) 2d. 

This consists essentially in forming an internal screw thread in such 
caps by and during the process of moulding, instead of forming a thread 
by the subsequent process of cutting. 





ted on horizontal guide rods, and capable of shifting sideways after 
the printing of each letter. The paper also shifts upon the table when 
each line is completed. The type holders are arranged above the table in 
an annular guide formed with vertical grooves in which the levers lie 
when not in action. The lower ends of these levers are connected by 
rods to finger keys. At each side of the machine, and close to the key, a 
cylinder is mounted horizontally, and ratchet teeth are formed on the 
periphery of each cylinder. The keys when depressed act on these teeth. 
A bevel wheel upon each cylinder gears with pinions placed one on each 
end of a screw passing through a nut formed on the under side of the 
paper table, thus causing the table to move sideways through a space 
equal to one letter each time a key is depressed. The paper is moved for 
each line by means of a cord attached to a spring clip by which the paper 
is held, the other end passing over a drum in which a spring is coiled and 
fitted with a ratchet wheel and pawl, which latter is caused 10 release a 
tooth at stated intervals, and thus allow the drum to wind up the cord 
and shift the paper. A cord passing over a pulley attached to one of the 
horizontal cylinders enables the workman by pulling it to cause the table 
to move sideways in the opposite direction after each line is completed. 
3475. Macutve ror Masuine Potatoes, C. Dressler.—Dated 15th Septem- 

ber, 1877. 6d. 

This consists of a press box frame, in which is placed a perforated 
press plate, the bottom of which is provided with cylindrical iron bars 
of a conical form. The bars are securely fastened on bearers extending 
through the press at suitable distances apart. The press plate is so 
arran in the frame that the same, by means of a projecting piece 

ved at the side during the descent, is pushed slightly to one side, and 
during the ascent of the press by springs is again ught back into its 


first position, whereby, and by means of a flat wire gauge, the mass of 
potatoes is peeled. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Markep bars and plates, and sheets of the better qualities, 
are in brisker demand this week than for some time past. Prices 
are attached to the monthly list of prices current. 

Gasometer and tank plates are being turned out in large 
quantities, but new business is quiet and prices leave small profit. 

oops and strips are difficult to sell.’ The Liverpool trade in 
this department has much fallen off, and nail strip is in dimin- 
ished inquiry. ‘The tube-strip season is lengthening out, but the 

“cutting” amongst tube-makers prevents prices from rising. In 

the foreign hoop and strip business the competition of Warring- 

ton is truly felt by Staffordshire makers. The receipt, by one 
hrm, of a 500-ton order of tube strip is announced. 

Nail rods are again dull of sale. Tie rods are called for. 
Common fencing bars are yet going off, together with angles of a 
corresponding quality in large aggregate quantities. Girder 

»lates are in diminished sale, but anchor, cable, and heavy chain 

iron is in slightly improved request. Pig iron is in supply consi- 

derably in excess of demand. As many as twenty furnaces have 
been placed in a condition of readiness to restart upon the 
briefest notice. 

Iron ores, ironstones, and pottery mine are selling slowly. 
Northampton ore and Lancashire hematites are in fair request. 

The output of coal is large. More is being mined than at this 
time last year. Prices are mostly nominal. 

Many of the heavy engineers keep their men on barely half 
time. ‘They declare business to be worse than it was three months 
ago. Some of them report that they were never doing less on 
foreign account. The boiler yards of these works are moderately 
active, mainly on home account. 

Cable and chain are not busy except in some cases upon 
specialities, but a river cable of lin. iron, twenty miles in length 
is being made for a foreign Government by a Netherton firm ; 
and anchor smiths are busy in the same locality. 

The lock trade as a whole is worse than depressed. ‘The lead- 
ing plate lock manufacturer in Wolverhampton has given his 
men notice for the adoption of the 4s. list instead of the 5s., and 
a strike has begun. American cast iron mortise locks are being 
offered as low as 6s. per dozen. Certain Willenhall firms are 
commencing to make a cheapened mortise lock, by japanning, as 
the Americans do, the pars rather than filing it bright. 

The small chain makers of Dudley, Netherton, and Cradley, 
numbering about 2000, are on strike for “the 4s. list,” which 
means a 10 per cent. advance on all classes of work. 

The saddlers’ ironmongers of Walsall are well employed on 
Government orders. 

A somewhat better tone pervades the iron market in North 
Piathoshien, and several very fair shipping orders have come to 

and. 

Amongst the Leicestershire miners Unionism for the present 
seems to have become a thing of the past, and vigorous efforts 
to induce them to re-combine since their secession from the War- 
wickshire Miners’ Union have completely failed. Apparently 
the men begin to see that their disinterested Union leaders wor! 
only in their own interest, and to the ruin of the prospects of the 
men. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is no change of any importance to notice with regard 
to the iron trade of this district. Complaints of a general stag- 
nation in business continue to be made in all directions, and in 
every branch of industry. ‘There was a tolerably good attendance 
at the Manchester weekly meeting on Tuesday, but the market 
was extremely quiet, with prices weak, North-country irons 
being offered at lower prices. The uncertainty with regard to 
political affairs, and the unsettled state of trade generally, how- 
ever, keep buyers back from entering into engagements, however 
tempting the prices offered may be, and not only was there very 
little actual business doing, but there were very few inquiries to 
indicate any early improvement in the tote 

Witb regard to Lancashire makers, both of common iron and 
hematites, their position is much the same as I have reported for 
several weeks past. Very little business in either class of iron is 
being done, and nominally, list rates are without change, but 
there is a little giving way in the actual selling prices. For 
delivery into the Manchester district No. 3 foundry pig iron is 
still quoted at 51s. per ton, and No. 4 forge at 50s. per ton, less 24 
per cent., but for good orders, if there were any offering, less 
money than this would be taken. 

With the exception of the lower prices quoted for north-country 
iron to which I have already referred, there is no material change 
in outside brands offering in this district. Derbyshire makers 
are generally steady at late rates, the lessened coalition caused 
by the blowing out of one or two furnaces tending to give a firmer 
tone to the brands still being made, but there is very little of this 
description of iron now being sold in this district. Lincolnshire 
makers are in some cases stocking large quantities of iron, but 
they prefer to do this rather than press sales at the extremely low 
prices which would have to be acceptedto meet the views of con- 
sumers, and nominally quotations are the saine as those last given. 
Middlesbrough iron is being pushed in this market at extremely 
low figures, the average quotations for delivery being about 
47s. 9d. per ton for No. 3 foundry, 2s. 6d. per ton less for No. 4 
foundry and forge, but even lower prices than these would be 
taken to secure orders. 

The finished iron trade continues extremely dull. All descrip- 
tions of orders are scarce, and founders and machinists are feeling 
severely the strike in the cotton trade, which is putting a stop 
for the present to the various descriptions of mill work. There is 
a good deal of competition for any orders in the market, but the 
average quoted prices are without material change, Lancashire 
bars delivered into the Manchester district being quoted at about 
£6 2s. 6d., per ton, Middlesbrough at £6 2s. 6d. to £6 5s., and 
North Staffordshire at £6 5s. to £6 7s. 6d. per ton; Middles- 
brough puddled bars at £4 7s. 6d., and Staffordshire ditto at 
£4 17s. 6d. per ton. ; 

There is no improvement in the coal trade, and short time is 
now becoming pretty general, many of the pits not running more 
than about eight days to the fortnight. yund coal for house 
fire purposes now meets with very little demand; common coal 
for forge and steam purposes is bad to sell, in consequence 
of the depression in iron making and shipping, and con- 
siderable quantities of engine fuel are being thrown upon 
the market by the strike in the cotton trade. Although list 
rates are nominally without change, the actual selling prices are 
very irregular, ne | there is so much pushing for orders that what 
business is offering in the open market has for the most part to 
be done at extremely low figures. So far as any quotations at 
the pit mouth can be given they range about as under :—Best 

Jigan Arley, 9s. to 10s. per ton; common Arley, 7s. 6d. to 8s.; 
Pemberton four-feet, 7s. 6d. to 8s.; common coal, 5s. 6d. to 
6s. 6d.; good burgy, 4s. 6d. to 5s.; and good ordinary slack, 3s. to 
4s, per ton. 

For shipment there is still very little inquiry either on coast- 
wise or foreign accounts, and colliery proprietors who have to 
depend langely teen this branch of trade are pressing coal in the 
market at extremely low prices. 

The attitude of the hematite iron market has not materially 
changed during the past few months, and the introduction of the 
spring season has not brought with it the usual amount of 
inc life in an industrial point of view. The market is not 
glutted with iron, for although stocks are comparatively large 
makers have foreseen the necessity of restricting the —_ and 


by this means they have been able to maintain a comparatively 
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firm tone with prices which have reached a-point lower than 
which, under present circumstances, it is impossible to arrive at. 
The consumption on the Continent is small, and only a few 
orders are now in hand for the continental market, but with a 
return of confidence there are indications that a very good trade 
would be done with French, German, and Russian consumers. 
On home t the demand is small, though regular. Stocks 
represent a fair tonnage of iron, but they are not accumulating. 
fros ort W oeclitentt ly fi 
ron ore is com vely firm. 

Steel manufacturers have on hand very good contracts on home, 
colonial, and foreign account, but of course prices are low, The 
pee output is ~eren | material, but there are indications of 
a develo t in the steel plate trade. 

Tron shipbuilders are not in receipt of a full complement of 
orders, but they have a fair amount of work in hand for the 
summer, as some of the orders have to be speedily completed. 
They are offering for new business, but prices are low, and the 
demand for iron steam marine quiet. : ‘ 

Not more than one-third of the finished iron-produeing t 
is employed. Engineers, ironfounders, boiler-makers, and railway 
pi at manufacturers are not busy, but they are regularly 
employed. 

‘The coal trade is quiet, and old prices are ruling. 

The new company who propose to take the ironworks at Parton 
intend to re-light the two furnaces and build a new one, and it is 
affirmed they intend adding a steel manufactory to their works. 

3600 tons of piping and castings are said to be wanted to carry 
out the - ane. aterworks scheme for supplying the towns 
of Cockermouth and Workington, and the estimated cost of this 
ironwork is £28,000. ‘ : 

Large quantities of hematite iron ore are being shi 1 from 
bis ay and Maryport to South Wales and other districts. 

Sir W. Armstrong is erecting a magnificent system of hydraulic 
machinery for the new docks at Barrow-in-Furness. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is little change to report in the heavy branches. Orders 
are exceedingly light, and manufacturers are not quite sanguine of 
any immediate improvement. The great cause of the continued 
depression is, of course, the still unsettled Eastern question. 
There can be no revival of trade until confidence is restored, and 
there can be no confidence so long as Russia and England are so 
actively preparing for war, whatever be the desire for peace they 
may profess. 

Messrs. Thos. Firth and Sons, of the Norfolk Works, are 
pretty actively employed on orders for ordnance to Government 
contract. They are not making any of the monster guns which 
were recently the subject of so much talk. Their activity is 
mainly concentrated on 20-ton and similar calibre. the 
Government, as is generally expected, fit out swift cruisers for 
the protection of our merchant ships against the enemy’s priva- 
teers, the lighter guns now in course of manufacture—and, [ may 
add, in rapid delivery—would be serviceable for their equipment. 
The supply is practically unlimited, and there is no lack of 
vessels on which to mount them. 

Our armour-plate makers are not disposed to let this profitable 
speciality slip through their fingers. ‘They have spent large sums 
ee in Yes own the most perfect plant, and in conduct- 
ing costly experiments, and they very naturally think they have 
therefore an interest as well as a right to the lion’s share of the 
business. Iron, it has been recently discovered, will not resist 
steel shot, and now Messrs. Cammell and Co., ofthe Cyclops 
Works, have manufactured a plate of steel, on the principle that 
if steel shot can be made to penetrate steel plates, steel plates 
— be made strong enough to resist steel shot. The 
At orks are also giving strict attention to the matter. The 
fortunate discoverer of the plate which shall resist steel shot will 
have something worth having to keep his works going and “‘ a pile 
of dollars” as well. 

The steel rail trade is still very brisk. A rumour that Northern 
makers had found out a cheaper means of production has caused 
some talk in trade circles, where it has been met with the remark 
that what is done in the North can be equally well done in the 
South. It is not true that the Sheffield, po A ng and Dron- 
field steel trade is in any critical state. I was talking with a 
— manufacturer last Friday, and he told me that his firm had 
sufficient orders to last till the end of October. He added that 
he knew of another firm in a large way who were equally well off. 

With the exception of such standard houses as Messrs. Joseph 
Rodgers and Sons, Messrs. Harrison Brothers and Howson, and 
Messrs. Brooks and Crooker, the cutlery establishments are only 
partially employed. For better descriptions of goods there is the 
customary season call: for secondary sorts, particularly for the 
Levant and kindred markets, there is scarcely anything doing. 

Files are in fair request for the distant markets of the world, 
but the continental demand is very light. Saws are also very 

id. Edge tools and sheep shears are more active, Messrs. 
Ward and Payne being especially fortunate in the latter article. 
This firm have despatched a representative to look after their 
South African trade. He will be stationed at Cape Town. 

Travellers who have returned from the home journeys report 
an improvement, particularly in the Scotch markets, ey find 
more readi to purchase beyond immediate requirements, and 
more confidence expressed in the revival of business in their 
different districts. 

Representatives of the engineering firms throughout the whole 
Sheffield district tell me that they scarcely remember a time when 
trade was so bad. In one very large concern, whose shares are at 
along ‘‘dis,” the prices at which they are doing work are admitted 
by themselves to be barely sufficient to leave a m of profit. 
In other directions, the em ae appear almost satisfied if they 
can secure such orders as 8 keep their works going without 
incurring a positive loss. 

Talking with a member of a leading firm of merchants and 
manufacturers, the other day, about the progress of German 
and American competition, he finished up by asking me 
to a. ae his premises and judge for myself. I did so, 
and result was little short of a revelation. 
American and German manufacturers have been able to beat 
us in many articles where they certainly enjoy no advantage, 
except in one or two instances in the matter of cheaper labour. 
I was shown German-made scissors—ladies’ scissors for embroidery 
and cutting out—the long scissors used by paperhangers, and the 
important speciality of tailors’ scissors. All these were most 
admirably-finished foods, and they could be delivered in Sheffield 
at nearly one-half 1e cost of our goods. To test the long r- 
hanging scissors, I picked up a pair, and found that they wetad 
very sweetly, cutting true from heel to point. In what are 
known as Lancashire tools—viz., compasses, pliers, bench vices, 

.—the Germans have simply swept the market. I was shown 
callipers which could not be bought in Warrington under 14s, a 
dozen. A similar article, quite as good, is delivered in Sheffield 
at 5s. 9d. per dozen. In American competition, Birmingham and 
the Black Country have fared worse than Sheffield. Nearly all 
varieties of builders’ hardware can be bought of a better quality, 
superior style, and 10 per cent. less price in America than in this 
country. For axes and adzes the Americans have long had a 
reputation, and for hay forks, and hay rakes, and he snathes, 
their abundance of wood gives them an immense advan: 3 yet 
there are other articles, such as claw hammers, door ret iron 
planes, sad irons, bits, joiners’ gauges, frame pulleys, &c., where 
the Eng’ atever, except, the repugnance 





of the ‘oucknon: sntont oaks 

of the workmen opt machinery, for lagging behind in the 
industrial race. In the majority of cases g tg tae make 
way. with lower prices ; but in others they obtain the business by 





simply a-better article for which the English mechanic 
is content to pay a hi er ; 

The coal trade is dull ; the improvement in coke continues. 
One or two disputes are still pending, but the result will not 
affect the district. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue market prices of pig iron are based on No. 3 Cleveland 
selling at 39s. 6d. per ton, and these I have attached to the 
monthly list. In the finished iron trade there is no — Prices 
are weaker. Ironfounders generally are not well employed, but 
pipe andchainmakers are more actively engaged. Some firms are 
exceedingly busy. . Bars and.ship plates are cheaper. Iron rail- 

ers are doing next to nothing. Whenever any iron rail orders 
are in the market South Wales manages to get hold of them, 
being able to quote lower prices just now. 


The steel works are busy. The ificent plant of Messrs. 
Bolekow, Vaughan, and Co,, Eston, rough, is working 
steadily and successfully. Very large quantities of Spanish ore 


are being imported from Bilbao by this t firm, whose excellent 
shipping facilities make them formidable competitors for conti- 
nental business. : 

In the course of a few days the Britannia Ironworks, Middles- 
brough, which have been standing idle so long, and which have 
hitherto been very unfortunate, are to be opened by the Skerne 
Tron Com . It is stated that about forty puddling furnaces 
will be lighte , and the chief produce will be angles. It will 
be recollected that the works were originally erected for the 
making of iron rails. About 600 men will now be employed. 

Engineers and shipbuilders are fairly well oceupied. In the 
course of a week or two the steel ship which is being constructed 
on the Tees at Messrs. R. Dixon and Co.’s, Middlesbrough, will 
be launched. ; 

The coal and coke trades, like ‘the dllied industries, are flat. 
The northern coal-owners are considering the advisability of 
establishing London coal depéts of their own, in order to sell 
direct to consumers and not through merchants. It is alleged 
that the consumers, buying through merchants, are obliged to 
pay about 10s. per ton more than they could procure fuel from 
the coal owners for. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been rather more business this week in the warrant 
market, but prices have been very low; indeed, they are now 
lower than at any time since the month of August, 1870, and, 
although it has been asserted more than once within the past 
month that the figures had reached the lowest possible minimum, 
I now find that it-is considered probable they may descend still 
farther. At present rates, it is well known that pig iron does not 
pay; but yet the manufacture goes on without any further limit 
than that which was adopted at the close of last summer. Since 
last week an additional furnace has been lit at the Gartsherrie 
Works, making in all ninety-two in blast, as compared with 113 
at the same time last year. There is also an increase of about 
1200 tons in the stocks of Messrs. Connal and Co.’s stores, which, 
with the additions of the week, amount to 172,662 tons. While 
the foreign demand for pigs is rather weaker, iron makers are 
again taking large quantities from the North of England. 

The market was firmer on Wednesday, with sales up to 50s. 2d. 
cash and 50s. 4d. one month. To-day (Thursday) the feeling was 
flat, at 50s. 14d. to 50s. ‘03d. cash and 50s. 2d. one month. With 
these exceptions the prices will be found in the current monthly 
list of prices, 

Very little work has been done at the malleable iron works in 


the central district of Lanarkshire during the past week or two, | 


on account of a dispute between masters and men. There is now, 
however, every probability of a settlement being effected. It 
appears that the puddlers and others are quite prepared to accept 
a reduction of wages in ance with the recent decision of 
Mr. Dale in the North of England trade, and they have issued a 
declaration to the effect that the misunderstanding which led to 
a stoppage of work arose from other causes altogether. At the 
works in Coatbridge and neighbourhéod the dispute has been 
amicably settled, and the whole of the puddlers.are again at 
work. Trade is far from being satisfactory at the malleable 
works, but in some instances there appears to be a prospect of 
rather more activity. 

The foreign trade done in general iron manufactures by 
Glasgow houses has been exceptionally good since the year began, 
and the consignments for the past week are very gratifying. ‘Chey 
embraced ten locomotives and tenders, valued at £16,575 for 
Bombay ; two locomotives, £4400, and a steam. boiler, £2175, for 
Mauritius ; the hull of an iron steamer, £2935, and the hull of a 
barge, £380, for Savanilla; cast iron pipes to the value of £12,442, 
for Rio Janeiro; £10,600 worth of machinery, of which £3170 
went to Rio Janeiro, £3414 to Mauritius, and £3338 to Trinidad ; 

, gene castings for. Valentia. and the Mediterranean ; 
tubes to the value of £800; and sewing machines, £5200, besides 
£2500 unenumerated articles. 

The coal trade, both east and west, is excessively dull. For 
shipments the demand has greatly fallen off; there is a slow 
inquiry for manufacturing purposes; and the fine weather has 
diminish inished to a marked extent the requirements of the domestic 
consumer. Prices are a shade lower. 

The agitation among the miners against the reduced wages is 
spreading. age ave been held, within the past few days, 
at which Mr. Macdonald, M.P., and other leaders, have urged 
the men to take decided steps to prevent any further reduction, 
and it is in contemplation to lay before the employers the—in 
Lanarkshire—alternatives of an advance of 1s. per day or general 
strike. In view of the state of the market, as described above, 
the movement is hardly likely to succeed. 

In the Slamannan district efforts are being made to bring about 
a settlement, and it is hoped they will be successful. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A RATHER grave condition of things has arisen in the Rhondda 
Valley amongst the colliers of Blaenclydach Colliery, now on 
strike, and some fears are Be ater ore that it may spread to 
other collieries. It appears that the Treforest Iron and Steel 
Works Company, who own this pit, lately altered the arrange- 
ments for measuring, which, from April, was decided should only 
take place once a month, but that the men could have a fortnightly 
draw. This the colliers think against them, as the thickness of 
the coal sometimes alters in the course of a week, and then they 
are ‘open to lose.” But those who have given full attention to 
the subject contend that, taking one month with another, it does 
not affect the colliers injuriously, but that the owner is benefited 
by having to measure less frequently, and he thus reduces his 
expenses. A very 1 meeting of colliers generally was held 
this week at Tonypandy, and at this a resolution to support the 
colliers on strike was carried. 

The ees that a large contract for coal which was obtained in 
the North of England from a Russian firm has been stopped by 
Government aroused a good deal of inquiry and discussion at 
Cardiff this week, whence quantities of coal are being sent to St. 
Petersburg. 

The coal trade has shown some degree of briskness of late. 
The exports from all the Welsh ports totalled up closely to 
90,000 tons, though there was a good deal of holiday-making on 
the peep ae Tuesday. Fully a third of this coal went to 
Malta and Mediterranean ports. 





The Welsh share list has a slight appearance of improvement. 

The iron trade is still in a semi-stagnant condition, and there 
does: not even seém a: effort shown to turn the works: to any 
account, as in the North, where the make of angle iron has been 
tried, and with some success. , 

wiais has succeeded of late in getting a few substantial 
orders for steel rails, but’ at a low price, so that no hope can be 
entertained of any improvement in wages. In fact, the tendency 
is otherwise, it will only be by. rously ctitting down 
expenditure, and keeping wages at the minimum, that Welsh 
makers can compete. : ; 

The Rhymney Company has notified a reduction to all classes 
of workmen, excepting only the underground men, and similar 
notices are pending elsewhere. : . 

The rails for the Cardigan extension have been supplied at 
about the lowest fi; yet quoted for iron rails, namely, £3 12s. 6d. 
Messrs. Owen Co., of Merth A 2 ome them. 

The total quantity of iron and steel exported from Wales last 
week amounted to 4955 tons, the principal cargoes going to Portes 
Torres, Africante, Vera C and northern ports. Dowlais 
in addition sent 100 tons of to Oporto, and Rhymney a 
quantity of rails te.Garheby. Dowlais and Rhymney received a 
large quantity of foreign ore this week, and it is evident that 
Dowlais is fostering the trade in that direction, as a quantity of 
railway wagons were sent by the company last week to Bilbao. 

The Pall Mall Gazette has given a lengthy article on European 
v. American coal,. and contrasted unfavourably the softer 
European coal with the American anthracite. The inference of 
the writer is that a market will be opened shortly in some part 
of Europe for this coal, and that anthracite here is almost un- 
known. ‘This is only another instance out of many of professional 
press men getting out of their depth in touching upon special 
subjects of a scientific character. In Wales, the’ extreme 
bituminous tracts are confined to a small radius, principally in 
the Monmouthshire districts, and near Rhondda or southern 
edge to the sea. From Tredegar to Neath the seam becomes 
more anthracitic in character every few miles. Great tracts of 
anthracite abound from Neath to Swansea, and the ee at anthra- 
cite coal fields of Carmarthenshire and Pembrokeshire may be 
said to be scarcely touched, the d 1 being fined princi- 
pally to malting. Before any locomotives burn anthracite there 
must be some radical change in the mode of consumption. 

Cory, Yeo and Co. have shipped patent fuel freely of late, and 
the trade has shown generally more liveliness. Coke, too, is in 
demand. quantities being sent to Birmingham, but 1 am afraid 
unless the iron and steel trade should improve that this branch 
of industry will be overdone by too many entries into it. Every- 
one now who works the No. 3 Rhondda seam puts up a series of 
coke ovens. 

There is no change in the tin-plate trade. 











RatLways IN Russra.—The locomotive has crossed the Ural 
mountains into Siberia, the first railway in that country having 
been opened between Perm and Ekaterinburg on March 10th. 
Surveys are being pushed beyond the latter points for the pro- 
jected line into Central Asia. Russia is thus connecting her 
European and Asiatic possessions, and it is not unlikely that 
some day this line will stretch across the vast Asian continent to 
the China sea. 


Soura Kenstneton Museum. —Easter WEEK.— Visitors during 
the week ending April 27th, 1878:—On Monday, Tuesday, and 
Saturday, free, from 10 a.m. to 10 p.m., Museum, 27,551 ; mercan- 
tile marine, building materials, and other collections, 10,589. On 

n “y, Thursday, and Friday, free, from 10 am. to 
10 p.m., Museum, 6971; mercantile marine, building materials, 
ouk other collections, 2427. Total, 47,538. Average of corre- 
sponding week in former years, 45,225. Total from the opening 
of the Museum, 17,159,069. 

ScHooL or Eneinpertrye, Crystat Pauace.—On Thursday 
the 18th ult., a considerable number of visitors atténdéd at 
the lecture room of theschool, in the South Tower of the Palace, 
to witness the distribution-of the certificates awarded by the 
examiners to the successful candidates. Mr. George Barclay 
Bruce, Member of the Council of the Institution of Civil Engi- 
neers, presided. The report of the directors showed that there 
were nearly seventy students on the books, a large proportion of 
whom received certificates of merit, for either the frst or second 
year’s course. The Examiners appointed by the committee of 
directors -were Mr.Thomas Cargill and Mr. Jabez Church, who, 
after a careful examination of the students in the saueetnee 
branches of their. studies, signed. and. submitted the following 
report to the committee :—‘* During the last term the lectures 
attended by the studentsin the drawing-office and shops com- 
prised the subject of ‘Steam’ and its numerous applications. 
We have awarded to the successful students certificates for their 
proficiency in the subject of these lectures. Our award has been 
based upon the results of an examination by written questions 
and answers, and in arriving at our decision we have been 
guided, not only by the ,particular information possessed by the 
candidate, but also by the general character of his knowledge 
and answers. In deciding with respect to the relative merits of 
the different students who were competitors for the certificates 
granted for efficiency in the work of the drawing office and 
shops, we have had regard to the considerations of accuracy, 
neatness, finish and the quality of the work executed. Special 
lectures were delivered last term to those students who belonged 
to the civil engineering section. We submitted éach of them to 
a vivd voce examination upon the various subjects treated of in 
those special lectures ; comprising the pre tion of parliamen- 
tary plans and sections, surveying, levelling, the designing and 
construction of bridges, docks, canals, and other brariches of 
civil engineering. e inspected with much satisfaction the 
drawings and models of various objects executed by the students 
of the colonial section. These | gontaa age are practically instructed 
in many important details of work, which :will doubtless prove 
of great service to them in foreign countries; and are carefully 
taught to make the most of the ‘materials likely to be at their 
command. In submitting our report to you, gentlemen, we 
cannot conclude without expressing our opinion of the great 
value and usefulness of your school. It is decidedly calculated 
to afford to those intending to join the profession very consider- 
able advantages, and to prepare them, both theoretically and 
practically, for the many duties which will devolve upon them in 
their future career. e benefit-of a thoroughly sound pro- 
fessional education received at your school, under the able and 
hee tuition of its principal, Mr. J. W. Wilson, and Mr. 
J. W. Wilson, jun., andthe staff of assistants, cannot be over- 
estimated ; the best evidence of the success which has hitherto 
attended, and we feel confident will in future attend their efforts, 
is to be found in the continued oe and welfare of the 
school.” The chairman, Mr. Bruce, observed that he fully con- 
curred in the report of the examiners, and in the course of his 
remarks, dwelt strongly upon the fact that honour, integrity, and 
manly straightforwardness, were as n to the engineer, as 
professional skill and ability. He quoted from his own experience 
in India, in which country he had frequently, while prosecuting 
surveys and engineering work, found the value of the belief of 
the natives, that an Lm yey word was his bond. Mr. 
Bruce also spoke cheeringly to the students about their future 
prospects, and told them not to be downcast, because just at 
eer the professional horizon was unusually clouded. He 

ad himself seen several of these seasons of depression, but a 
reaction had always subsequently arisen, and he had no doubt 
that there would be plenty of engineering work to be done for 
those who were able and willing to doit. The visitors, among 
whom were the parents and friends of many of the students, 
made a tour of inspection through the foundry, and the pattern 
and fitting shops, where they had the i of witnessing 
the tangible results of the handiwork of the paste. 
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PRICES CURRENT OF TRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are pre; to quote different 
terms for special contracts. It is obviously im ible to specify these 
cases and terms, or to Ce more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON a> FUDSLED BARS. 


Segasess £s. d. 
G.m.b.—Ne. a. : 10 $1 | Glengarnock—No. ; 217 
No 296 No. 212 6 
Gartsherrie— No. 1 218 0 >. X ‘se 212 0 
No. 8 a. 3 210 0 
Coltness—No.1 .. .. 3 2 6 Dalmellington—No. 1.. 212.0 
SS ee 214 6 No. 3 .. 210 6 
Summerlee—No, 1 217 6 At Ardrossan. 
No. 3 211 6 —Now 1.. 2s oe 
Langlon—No.i.. 3. 219 6) MPPND $0. og ao 
°. 213 0 i 
Carnbroe—No. 1 212 6) D™» Tie. ‘7? 
No. 3 .. 211 0) gpotts No.1 219 6 
Monkland—No. 1 . 211 0 eigee Th etl a ae 
No. B. 296 + eee 215 6 
Chapelhall—No. 1.. en o| _. . _ At Leith. 

No. 3.. 0 0 0. Kimneil—No.1 .. .. 214 0 
Clyde—No. ye 211 0 No.3... .. 211 0 
No. 3 210 6 At Bo'ness. 

The above at Glasgow, key pene at works— 
deliverable alongside. Be. Dias « . 23 0 
Me. Bee 2c cc oo oo BAD 
wg om at Ried + Ee eae 200 
= | No. 4, foundry 119 0 

At tn | x ry 
} No. 4, a 119 0 
Calder—No. = = Re Mo’ ttled » 18 6 
No. 211 0| White << w 8289 
At Dart Dundas. | Thornaby, No. 3 an! «0 SRG 
cement, 2 No. 3 tin-plate pig iron, 62s. 6d. at works, 
less 2} per cent. discount. 

= Tredegar No. 3 foundry pig iron, > 6d. do. 

£ 8. £ s. d. 

Wa res—No. 2, f.0.b.; Newport .. 27 ‘* todo 0 0 
Forge, at works oa * 25 0to210 0 
Common pig, at works. 20 O0ted 0 0 
Best native ore, at works 20 0to0 0 0 

th, Davenport, delivered in Aberdare. 
DERBYSEIRE—No. 1, at Sheffield 25 0to2 7 6 
No. 3 20 O0to2 5 0 
LANCASHIRE, delivered i in ‘Manchester—No. 3 20 6to2ll 0 
K; Na No.4 119 6to210 0 
K. H. Messelmoun - 0 0 O0to510 0 


Messrs. WaITwe.t and Co.'s Stockton net prices (on trucks) are—No. 1, 
£2 4s. 6d.; No. 3, £2 1s. 6d ; No. 4 forge, £2 0s. 6d.; “ Thornaby” No. 4 
forge, £2 15s. 0d. net cash. 

Hematite, at works, 2} dis. ~ Sits 3 cash. 


Millom * Bessemer ”—No. 37 6 
No. 2 350 
No.3 . $326 
Ordinary No.3 . a 316 
No.4 . 316 
No.5 . $816 
Mottled .. a 3 0 0 
White .. me 300 
Maryport Hematite—No. 1 S76 
No. 2 $56 0 
No. 3 $26 
No. 4 326 
No.5 .. ~ os oo vw. 83 6 
Mottled and white .. oe os a = 3 3.8 
“ Bessemer ”— No. 1 wn ee “ ae w So 6 
No.2 .. - oe a o- 3 5 0 
No.3 .. 32 6 
Puddled Bar— 
Wates—Rail quality, at works - £3 5 Oto 310 0 
CLEVELAND . os oe - 45 Oto 47 6 
Fox, Heap, “and Co., iéin., plate quality, 
perton . 40 0to 000 
Saceeenen-eainen and d Knowles Coal and 
Iron Co. .. oo - 417 6to 500 
MANUFACTURED TRON. 
4 Pla 
Pearson & al Co., rhe 4 dis. for cash - 815 0 
Graseow, f.o.b. . £7 0to 8 00 
Wares—At works, ‘net . > oe - 610 Oto 0 00 
MIDDLESBRO’, at works .. 6 5 0to 6 7 6 
Fox, Heap, & Co., at works, cash less 4 
Ship or bridge plates (A) - 6-8 
Mast plates ( -*_) 700 
Boiler Plates— 
WeLsH : 61 to 7 0 6 
PEARSON and Kxow1es, ‘to 5 ewt. each b plate rae - 095 @ 
Do. best best .. 0 -10 5 0 
Do. treble best -- ‘i ie | 


2) per cent. discount for ensh. The Pemen ona Suenos Co.’s prices 
of finished iron include delivery at station in Liverpool, Manchester, or 
arrington, in lots of not less than 2 tons, or free alongside at Liverpool 


W. 
in lots of 10 tons and upw: 
Sxerve Ironworks Co., Limited, a Per ton— 


Ship and nd plates, Crown 610 0 
Dit Best = 700 
Boiler plates, Best best... - 8 00 
Dit Treble best oe 1010 0 
Puddled ft rm 400 


Free on trucks at works. Cash less 2} dis. Usual limits and extras. 
Bow inc and Low Moor, terms in each case 2} dis. for cash in 
payment of monthly accounts, or 14 per cent. dis. for cash in 
lieu of three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; 


and Hull, 5s. per ton extra. £3. d. 
Under 24 ewt. each prin wre percewt. 1 4 0 
poe and under 3 cwt. . >. Pw 

cwt. te cwt. 170 
Shewt. as 4 cwt. 190 
4 cwt. ae 5 cwt. 112 0 
5 cwt. ” 6 cwt. 11 0 
6 cwt. 7 ewt. ob - ~ sis 118 0 
7 cwt. and upwards 210 


Plates exceeding 6ft. wide, ‘8s. per ewt. extra. All ‘plates exceeding 8ft. 
wide subject to special quotation. All plates differing from a square 


form or taper, or when over 20 per cent. is cut away, extra 
per cwt. 3s. 
TayLor agg boiler plates 6d. per cwt. less; their terms as 
Low Moo. 


= eet ap ". T. Wricut and Sons). Best, to 5 cwt., 


to 4ft. 6in. wide, and to 32 ee feet, - ton +10 0 0 
at works 
best ll 00 
Best best —_ ‘to4 ewt. 1300 
Special, to 3 610 0 
Usual extras for overweight, sketches, &e. 
Barrows and Sons— 
B.B.H. Bloomfield 3 plates .. on - wa - 1010 0 
- Best plates .. a> a . 1110 0 
» Best best plates Seraeee > ws 
CLEVELAND £8 Os.to 8 5 0 
Fox, Heap, and Co., at ‘works, cash less 2j— 
Boiler shell plates (souea) Prod cers iether ee 
Flar 8 10 
ging plates Gz) 
Do. Dag -ettteed OP. ate io on -- 910 0 
Gu Ascow, f.0.b. .. = ie -- £7 108.to 810 0 
Angle Iron— 
Bow ine and Low Moor, terms as above. per cwt. 
L and T iron, not exceeding ten united inches . 140 
For each additionai inch extra per ewt., 1s. 
Pearson and Know ies—less 2} per cent. for cash) , 10 0 
from 1 by 1 by } to 3} by 3}, per ton .. oe 
Best boiler do., per ton 8 0 0 
— and Co., less sos discount, mee ton 650 
7 5 0 
Best best boiler - 815 0 
** Moxmoor,” at the works, up to eight united i inches.. 810 0 
do. oo - 910 0 
Best best do. 1010 0 


T-iron, as above, 10s. extra. 
Angle and T bars, Do hago 10s. extra. 
to 10in., 20s. extra. 


” ” 








Rovunp Oax—Not ee inches 
Angles :—Low quality. ‘le best. Double best. ary we 
912 6... 


ll 00 1210 0 .. l¢1 
T-iron 10 2 6 1110 0 a 0. ° ° 
CLEVELAND Os. to 6 5 0 
Weise —“ Best best ” angles from aie 65 0 
ee and 1 per cent. 
Gtascow, f.o.b. £6 10s.to 7 0 0 
ABERDARE... 70 to 000 
Bar — 

Bow inc and Low Moor, and TayLor Bros., terms as a PG » 
r s. d. 
Flat, round, or square, to s ewt. 100 
Do., 34 to 5 owt. . 110 
Do., 5 cwt. and upwards . 130 
Flats—l}in. by gin. and upwards. 100 
a unser fin. thick to }in. 110 
a under jin. to jin. .. 120 
io under jin. 150 

For each fin. less than ljin. wide, extra, 10s. Fast ‘ton. 
ar and upwards 100 
120 
* i a 5-1éin. 140 
in. 160 
Rounds—fin. and upwards — 100 
. 9-16in. an - 12 0 
Bas 7-16in. and 140 
se 5. léin. 160 
180 


in. 
Rivet, prices as above. Chain iron, 2s.; and best bars 
and rods, extra 3s. per ewt. 
Rounp Oaxk— 
Flats, from lin. X }in. to 4in. x Sin. Rounds and squares 
up to 3in., ” ton— 


oo = eae 9 2 6 
‘ingle bes’ ee oe ee o ee oe 1010 0 
Double best oe és = $e be ‘ ia a : 0 
Treble best 


. 0 
Rivet iron—Best, £11 10s.; double ‘best, “£18; treble Tey el. 
“*Monmoor pend ” (E. T. Wricur and Sons), at the 


works, per to’ 
—_ pin. to Sin. "round and square, or to Gin. flat .. 8 0 0 
” ” ” ee 900 
Beat best . - 3 Hs : ee ye ie 
Rivet iron, usual sizes es Se a ¥- - 0 00 
it best ae ° ll 0 0 
Gtascow, f.o.b. £6 5s.to 610 0 
Barrows and Sons, at works, , per t oon short— 
B.B.H. -_ - 810 0 
- best angle iron bs ae és ss -- wl 0 
Merchant Bars— 
Warrwe t and Co., f.o.b. pe samen ae, for renee, sie ton— 
Crown quality. . 600 
Best 610 0 
Ship rivet iron : 615 0 
Crown — oe Thornaby * 710 0 
Best 810 0 
Best best 910 0 


Detail SOS from warehouse 10s. per ton extra. 
Common Welsh bars, £5 7s. 6d. —- 10s. f.0.b. South Wales 
ports, net 
The Pearson and Know es Co.— 


Flats, from lin. to 6in. wide by }in. thick and apwards 615 0 
Rounds and squares, from }in. to 3in. 615 0 
Best, 10s.; best best, 30s.; treble best, ‘60s. per ton extra. 
Sheet— £s. a 
“ Monrmoor” (E. T. Wricut and —" to 8ft. bid Sft. 
~ tang, scgubemastesthcgeed 900 
t . ee ~~ es >): 
Best best. ah os oe a ee ee so) Te 
Barrows and Sons— 
B.B.H. sheets. . es es “ sa os -- 1010 0 
oe ee he a a 
; . best best do. . . ‘ e a ae es 
E. P. and W. BaLpwiy, at works— 
“ Severn” "Singles to 20 w.g. - ae és « 2 O28 
* Wilden” em Wed xe ot és 12 0 0 
ia 2. ae ne - 16, ae @ 
= ous ie oe a ae 
= » _“ Bcharcoal” ad ie 
“EB” 22 0 0 


Doubles 21 to 24 w.g., 30s.; and trebles 25 to 27 w.g., 
ton extra. Terms as usual. 


. per 

Charcoal Tin—Best “EP and WB” IC.. per box 17 0 
“Unicon” IC .. ite Se ee 
“Wilden” IC 150 
“ Arley” gp 120 

Coke Tin — “Stour” 100 


Joserx Trxy, Ashton Mills, Bristol deliv cred in ion 


Singles, export summed Se 
Doubles . os os aie o> se so af 
Trebles .. ws * be “ = - lw 0 
Singles, for galvanising and corrugating oe . SS 
Special quality steel sheets—Singles .. oe -- 6M 0 
Waes—Treforest Tin-plate Works— 
Coked tin, at Ca: . 16s. at works ; 17s. 6d. in London. 
Lydney—Charcoal tin, ic .£1 0 0t0 000 
Terne.. ~ - 1 1lo0t 000 
Coke tin 019 6to 0 0 0 
a, 016 Oto 017 0 
Gadly’ Aberdare coke 016 Oto O17 0 
Morriston at works 015 6to 616 0 
The Pearson and Know.es Co.— 
Singles, from 1 to 20 B.W.G., and 12in. to 36in. wide $815 0 


Best and best for galvanising, 10s. per ton extra ; best best, 30s. 
CrowTHER Bros. and Morcan— 


Tin Sheets—“ Lion & pom, Raddeventoaien— 
Coke, annealed. . - a percwt. 114 0 
harcoal do. . a a 119 0 
Best charcoal do. 210 
Doubles to 24 w.g., 2s., and lattens to 26 w.g., 
4s. per cwt. extra. 
Patent Coated Sheets— 
No. 3 lead Singles and doubles, percwt. 018 0 
B terne.. ™ ob ~ * 140 
Charcoal terne 18 0 
Lattens to %6w w. rf , 2s. per cwt. extra at works, 
ess 2} per cent. discount. 
Wire—Ry.anps Bi. Limited, Warrington— 
Best Annealed drawn fencing wire, per ton— 
£10 5s. £10 15s. £il A “a: 15s. - = 
Nos. 


"Delivered free alongside ship a | 2} per om 
The Warrecross Wire and Iron Co., Limited, Warrington— 
Best >. annealed drawn fence wire, per ton — 
Nos. 0 to 6 7 8 9 10 ll 
£10 5 £1015 £11 5 £1115 £1215 £13 5 
Best YY pOuniet solid fence wire, per ton— 


Nos. "6 0 to 6 8 9 10 
£14 5 £14 ‘ls £15 5 £16 5 £17 5 
Oiling, 5s. per ton extra. 


Best best galvanised rolled a Yall — in | mo per — 


12 
£13 15 


£16 0 £17 0 gir 0 £1715 £18 10 £19 0 £20 0 
Best WW bright or annealed iron wire in 63Ib. bundle, delivered 
Ww in Liverpool— 
Nos. 0 to 6, 6s. 6d.; 7 to 9, 6s. 9d. to 12s, 6d. 
Nail Rods—Guascow, f.o.b. .. fa ae . 7 0t00 0 
CLEVELAND .. + 612 0 6 17/6 
Hoops and Strips—Pransox ond nce 
iehemy sizes and gauges, up to 3in. wide .. - Low 
Best, 10s.; best best, 30s. per ton extra. 
Rounp Oak— 


From lin. to 6in., and 19 to 14 W.G.—Lowest quality, £10 2s. 6d.; best, 
£11 10s.; double best, £13 ; treble best, £15; jin. and jin., and 20 W. G., 
£11 2s. . 6d. and £12 ¢s. 6d. to £16 and £17. 


Rails—Guascow, f.0.b. 7 0to7 10 
CLEVELAND .. 515to6 0 
Wa.es—Tredegar ison Company, 5 0to0 0 

f.0.b. 
At Aberdare and Merthyr (Bovenport 6 O0tod0 0 
For colliery sidings, works . 415 0 
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Bridge rails to 30 Ib. per yard, at works .. 6 0 0 

10-ton lots, £5 7s. 6d. to £5 12s. *. 
Fishplates, at works, any section .. 5 V4 to6 0 
Old and D H flange rails, at works . 210 to3 5 
Railway Chairs—G.ascow, f.o.b. 815 to4 0 
Pipes—G.ascow, f.0.b. .. 415 to6 0 
STEEL. 

SHEFFIELD—At works— £8. 4, £8. d, 
Spring s ee 9 0 O0to1710 0 
Ordinary cast rods 40 to2l 0 0 
Fair ave’ steel 24 0 Oto 32 0 0 
Sheet, crucible .. 20 0 Oto 60 0 0 
Sheets, Bessemer 12 0 Oto 16 0 0 
Second-class tool ee ee 30 0 Oto 45 0 0 
Best special steels os ee 45 0 Oto 70 0 0 
R. Mushet’s special tool steel.. - 140 0 Oto224 0 0 
Fine rolled, for clock s; &. .. 60 0 Oto 70 0 0 

iemens, at wor 00 0t0o 000 
Bessemer, ordinary 6 1 6to 610 0 
Do. superior 610 0t0 700 
WaLes— 
Rails, f.o.b, Cardiff or Newport 00 0t0 650 
Rails, at works, Bessemer... 6 2 6to 65 0 
Heavy 6 0 0to 6 5 0 
Slightly defective, Cardiff or Newport . 515 Oto 6 2 6 
Steel colliery bridge rail, works .. 615 0to 7 0 0 


MISCELLANEOUS METALS. 













£ 8. d. 2s. d. 
Copper—Chili bars perton 62 0 0 to 6210 0 
Seconds ingots i - 0 0 0to 6410 0 
Tough cakes or bars 68 0 0to 69 0 0 
Tin—Straits 61 0 0 to 6110 0 
British ingots 0 0 0te 6510 0 
Lead Best English sot Pig. 0 0 Otols 0 0 
Foreign do. 1612 6to1l615 0 
S) Iter—Silesian 18 5 0to 1810 0 
ee ee +e - © 0 Oto1810 0 
Quicksilver .. per bottle 0 0 Oto 0 0 0 
Phosphor Bronze .. : perewt. 512 0to 7 0 0 
Best refined nickel, per Ib., less 2} monthly account 4s. 
COAL, COKE, OIL, &c. 

Coke— 2s. d. £5. d. | Splint... 0 50-0 00 
Cleveland, at works0 9 9—0 11 0| Smithy .. 0 10 6—0 120 
Derbyshire.. .. 010 6—0140| Lancashire—Wigan pit prices— 
Sheffield .. .. 0140-0156) Arle “s 0 90-0100 
Tredegar .. .. 0 96-0 00) Pemberton 4tt. 0 76-0 80 
Wales—Rhondda. 0 9 6—0 00) Forge cos + 0 560 66 

Coals, best, 5 | Bur, - 0 46-0 53 
South Durham .. 0 5 6—0 10 6| wy - 0 80-0 40 
Derbyshire— Oils, tun—Lard .. 48 10 0—45 0 0 

Best, at pits .. 0 8 0-011 0) eal, le . 0 0 0—82100 
Converting .. 0 76—0 86 Brown .. -- 28 00-2900 
Slack .. 0 36-0 60| Linseed .. .. 27 00-0 00 
South Yorkshire— Palm nut . 3510 0-0 00 
At the pits— nD engine . 0 36-0 00 
Brand 0 12 0—0 16 0| Rapeseed, English 
Silkstone, house 0 8 6—0 11 0| pale .. .. 34150-3500 
Converting - © 90-011 o| Brown . 33 00-3350 
Slack 0 30-0 60) Sperm .. « « 0 00-7400 
Wales, through |. 0 59-0 60! Whale, pale - 0 00-0 00 
Steam, less 2}.. 0 59—0 7 0| Brown - 0 00-0 00 
House, at port 0 6 6—0 86 E. I. Fish. 0 00-0 00 
Small steam .. 0 16—0 19) Petroleum, refin'd 
ag pt —At pits— (per 0 00-0 0 
coal, inp ie 0 40-0 56 Tallow, old, p.cewt. 0 0 0—38 60 
Main.. .. .. 0 360 5 6| St. Petersburg, Y.C. 38 0 0—3S 2 6 
PRICES CURRENT OF TIMBER. 
1878, | 
a of heed feet. £8 £8.) Per Petersburg standard. £ « 
Baltic Fir Timber: | , ae. nued) 
iga.. 310 4 5! Quebec, 3rddo. . 
Dantzic and Memel, crown... 40 510) lst floated p: 
Best middling ... - 310 410) 2nd do. ..., 
Good do, and 2nd .... 30315 $rd do. .... 
Common middling .. 0 3 0 Ist spruce.. 
Undersized 213) 2nd do, .... 
213 3rd do, .... 
310) St. Jobns, spruce ... sence 
215 | Nova Scotia & Prince Edward's 
215 



















of pipe— 



























256 
8 0 9200 0 
0 0) 0160 0 
8 0 0206 0 
6 0 0160 0 
| © ipe.... 70 0 75 0 
yet 4050 
Mixed and building. . 310 40 a0 
56051 7 0 
- 40650 
31540 6 5 
3 5 310) 5 50 
40510) 5 5 
- 4550 45 
wz7o 
10 410| Petersburg ............ + «. 61 0 
10 510) Riga, Dantzic, Memel, &c. 7090 
0 310) M y & Furniture Woods— 
w 3 0) Per superficial foot. a ada a 
10 5 ©| Mahogany, Honduras, cargoayv. 0 rH 5 
10 10 10 | exicap, do. ...-..0eceeeee 0 05 
010 0) Tabasco, do. +065 0 5 
03 6) Cuba, do. ........ 0 B09 
wn 06 St. Domingo, do. .. 0609 
09°06 ody > emgage -010 16 
0720 3 38 § 
rd — -0 05 
19 0 v 030464 
131014 0 ooh bs & 
10 0 40 
012 0 -0 507 
sw 10 oeee 
ou. ood, St. Domingo ...... 0.7 1 0 
ton. £58 £4 
-~ 6090 
~-4 035 0 
-12 02% 0 
-15 020 0 
-l 012 0 
- 6080 
6ogoo0 
20 030 0 
- OW 0 
ee -- 56080 
Boxwood, Turkey ............ 6 020 0 
12 
ads 4. 
024 Tancemeot seem, sesh, 229th. 6 012 0 
10101810 Ordinary to fair ... 3050 
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engine, not yet at work, constructed by Messrs. H. | competent fireman at the disposal of the British Commis- 
THE cARy SEABED Lecouteux and Garnier, of Paris; No. 6, a horizontal ost every ible modern 


Tue progress which has been made in and about the 
Exhibition since last week reflects great credit on the 
energy of the exhibitors and the industry of the work- 
people, It is now almost impossible in many of the 
sections to recognise the general aspect presented on the 
day of opening. In some parts complete order has been 
established, and the confusion which reigned a few hours 
before the ceremony, has disappeared in a way which the 
most sanguine could hardly have expected. In other places, 
however, and notably in the sections devoted to French 
and continental machinery in the south-west annexe, the 
comparative order which had been produced on the Ist 
of May, by the exclusion of packing-cases which it would 
have been impossible to unload in a reasonable time, has 
given place to a more hopeless state of confusion than 
ever; and, judging from the progress made, it will be 
utterly impossible for some days, if not weeks, to make 
anything hike a detailed inspection of what will no doubt 
turn out to be most interesting subjects. For the pre- 
sent we must content ourselves with indicating in more 
or less general terms the leading features of the 
machinery sections, reserving detailed descriptions until 
the machinery is in such a condition that it can be 
described in a satisfactory way. We shall begin with 
the boilers, commencing at the south-east corner of the 
grounds, near the Porte Trouville,and working up through 
the French machinery department towards theriver Seine. 

The steam required for working the whole of this sec- 
tion is obtained from thirteen boilers contained in five 
houses. ‘The first house, or No. 1, contains two locomo- 
tive boilers with rocking grate-bars, built by the Fives- 
Lille Company, fed by injectors, “systéme Dispos et 
Tirck.” The smoke-stack is of iron. At present only 
one boiler is in steam. No. 2 contains three boilers, each 
of 120-horse power, with a central flue and boiler over- 
head. The injectors are Seller’s, the makers of the boilers 
Messrs. Weyherand Richemond. The stack of this boiler- 
house, as well as of the remainder, is of brickwork. No. 3 
contains three Belleville water-tube boilers, each of 
100-horse power, of which only two are as yet in steam, 
constructed at the workshops at St. Denis. No. 4 con- 
tains two boilers by M. E. Boyer, of Lille’ Each 
boiler consists of a boiler proper with a heating surface 
of 590 square feet, and two feed-heaters, so called, with 
joint heating surface of 450 square feet, or a total of 
1040 square feet. No. 5 contains three boilers by Messrs. 
Chevalier et Grenier, of Lyons, each with double internal 
fire-grates and flues, with two feed-heaters below each 
boiler, and two between the two outside and centre 
boilers. One boiler o is in steam ; the other two will 
not be ready for some days. 

Continuing our way round the front facade of the main 
building to the other side, the first boiler-house we come 
to, or No. 6, contains three Galloway boilers, each 28ft. 
long by 7ft. diameter, containing two internal furnaces, 
each 2ft. 9in. diameter by 7ft. 9in. long, going into one 
oval back flue fitted with 33 Galloway tubes. These 
boilers supply the whole of the steam required by the 
British section of the Exhibition. They contain all the 
latest and important improvements introduced in the 
last few years into the Galloway boiler. Two only are 
as yet in steam. The feed is supplied by one of Messrs. 
Frank Pearn and Co.’s patent pumps. No. 7 contains a 
single locomotive boiler, with the usual horizontal tubes, 
with a high circular fire-box containing vertical Field 
tubes, constructed by Messrs. Serapine Fréres, of Paris. 
The indicated horse-power is 125, the working pressure 
9) lb. No. 8 contains, or is intended to contain, 
three boilers constructed by Messrs. Fontaine, of Lille, 
but matters are at present in such an unfinished condi- 
tion that it is difficult to say of what description they 
are. The incompletion of these boilers is causing general 
dissatisfaction, as Austro-Hungary, Spain, and Italy are 
dependent on them for steam, and a few of the exhi- 
bitors who are now quite forward enough to start their 
machinery, and have everything in readiness down to 
the connection pipes, are not only prevented from com- 
petition with their more fortunate neighbours by the 
absence of steam, but the annoyance of their enforced 
idleness is aggravated by the uncertainty as to the date 
of completion, and the probability that their connection 
pipes will again have to be altered to suit the main steam 
pipes, which are not yet laid. No. 9, the last house, but 
not least on the list, contains four boilers of different 
construction. The first in order is a water-tube boiler, 
with Ten-Brink’s grate, by Messrs. Sulzer Bros., of 
Winterthur ; the second is by Messsrs. Escher, Wyss, and 
Co., of Zurich, with Ten-Brink’s grate and a bouilleur ; 
the third by John MacNicol, of Seraing, is a water-tube 
boiler with bouilleur and feed-heater, very like the 
“Safe and Sure,” on Messrs. Denaeyer and Co.’s, of 








 Willebroeck, system; and the fourth by Messrs. Bar- 


beretry and Co. There are some doubts expressed as to 
the permission of the Commission being obtained to 
work this last boiler, owing to some defect of construe- 
tion or workmanship, at present wisely kept secret. As 
the general arrangement of most of the foreign boilers 
presents some novelty or complication of design, we 
intend to return to them as soon as possible. 

Having so far disposed of the boilers, we may proceed 
to glance at the engines to which they supply steam, 
commencing, as before, at the south-east corner of the 
building. The first engine at work driving the lay 
shafting we shall call No. 1. It is a horizontal 
condensing engine by the Fives-Lille Company; 
No. 2 is a compound condensing beam engine, at 
work, with a novel valve gearing, by Messrs. Powell, 
of Rouen; No. 3, a compound horizontal condensing 
engine, semi-portable, constructed by the Société 
Centrale de Construction de Machines, Weyher and 
Richemond, of Partin, Seine ; No. 4, a horizontal con- 
densing engine, far from complete, constructed by the 
Société Anonyme de Construction Mechanique d’Anzin, 
on Sulzer’s system, Quillacq; No. 5, is a Corliss 





condensing engine by Messrs. Cail and Co., working 
remarkably well, and beautifully finished ; No. 7, a com- 
ound horizontal condensing engine, not quite ready, by 
Messrs. Boudier Brothers, of Rouen, an excellent speci- 
men of workmanship ; No. 8, a horizontal engine con- 
structed by M. F. Boyer, of Lille, working with eight 
ropes, and fully maintaining the expectations raised 
from its appearance when at rest; No. 9, a horizontal 
condensing engine by Messrs, Olry and Granddemange, 
of Paris, not quite completed ; No. 10, a compound. hori- 
zontal condensing engine by Messrs. Claparede and Co., 
of St. Denis, Seine, in a very backward condition ; No. 11, 
a pair of horizontal condensing engines by Messrs. 
Leconte and Villette, of St. Quentin, Aisne, not quite 
ready—this is the last on the outer side of the annexe. 
No. 12, the first engine on the side towards the interior 
of the building, exactly opposite No. 11, is an engine 
with rope driving gear, six ropes being used, by 
Messrs. Hyp. Satre and Victor Avery, of Lyons, 
and will be in motion in a day or two; No. 13, 
opposite to No. 9, is a horizontal condensing engine 
by M. Ase. Duvergier, Lyons, working very well; 
No. 14 is a small beam engine, condensing, with six ropes, 
opposite No. 8, by E. Boyer, system Nolet and Gand. 
No. 15 isa compound beam engine by Messrs. Boudier 
Brothers, of Rouen, in a very unfinished condition. No. 
16, a pair of large horizontal engines in course of erec- 
tion, but so backward that no idea can be formed of the 
system, and the workpeople appear to be too confused 
to give any te ins No. 17 is a Corliss engine, 
constructed by Messrs. Le Graviau and Sons, of Lille, 
at work. No. 18 is a horizontal condensing engine, 
working very quietly, constructed by M. Breval, of 
Paris. No. 19, opposite No. 3, isa horizontal condensing 
engine, working well, by the Société Anonyme des Usines 
de Marquise, of St. Maurice. No. 20 isa compound hori- 
zontal engine by M. Hermann Lachapelle, of Paris. 

Proceeding to the other side of the grounds, and com- 
mencing at the end farthest from the river in the foreign 
department, we find No. 1, a horizontal condensing 
engine by M. Walschaert, of Brussels, working very 
well, with a peculiar “ grasshopper” motion of the pump 
gear. No. 2, on the same side, is a compound tandem 
engine by Messrs. Escher Wyss and Co., of Zurich, at 
work. No. 3, a horizontal condensing engine with Coll- 
man’s patent valve gear, already illustrated in THE 
ENGINEER, with some slight alterations of details. This 
engine has been ready some time, but is waiting for steam 
from the French boilers. No. 4is a horizontal compound 
condensing Galloway engine, suitable for working up to 
300 indicated horse-power, with a boiler pressure of 
75lb., the high-pressure cylinder having a bore of 
20in., and the low-pressure of 34in. with 3ft. stroke. 
The arrangement of cylinders reduces the steam passages 
to a minimum, and the engine is fitted with valves on 
the plain flat slide principle, so arranged as to be almost 
frictionless. The exhibitor’s patent “recoil cut-off 
motion” is attached, the lead being constant under all 
variations of load, and the cut-off instantaneous, the 
latter being automatically regulated by the governor. 
The exhaust valves are worked by an independent 
excentric, and the air pump is arranged horizontally for 
convenience. This engine drives by means of one 
strap—which is of itself worth attention—the whole of 
the main line and various countershafts in the British 
section. The whole of the gearing, both above and 
below the floor, has been ae and fixed free of charge 
by the exhibitors. No. 5 is an engine constructed by Mr. 
Jerome Wheelock, of Worcester, Massachusetts. No. 6 
a compound tandem with six ropes, by Messrs. Sulzer, of 
Winterthur. No 7, opposite No. 1, a horizontal con- 
densing engine with a peculiar flat spring arrangement of 
valve gear, “system Bitschwiller,” by Messrs. Cail, Halot, 
and Co., of Brussels. 

Among the British exhibits in the machinery depart- 
ment in the graud annexe, which, on the whole, is in a 
tolerably forward state, and will be complete in a few 
days, will be found three traction engines of 3-horse 
power, 6-horse power, and 8-horse power respectively, 
with a double cylinder semi-portable, a double cylinder 
engine for underground hauling, and a single cylinder 
also for underground hauling on the tail rope system, by 
Messrs. John Fowler and Co., of Leeds. <A traction 
engine and trucks have been lent by this firm to the 
British Commission for the conveyance of empty cases 
from the Exhibition to the depét. A show of steam 
hammers, stamps, and saws for cutting steel and iron, 
with stone crushers and samples of forging, by Messrs. 
Massey, of Openshaw, is worth notice. Several powerful 
cranes—locomotive, portable steam, and overhead travel- 
ling—directacting steam lifts, with automatic safety and 
reversing gear, wrought iron warehouse crane, a steam 
pile-driver, horizontal winding and pumping engines, 
donkey, feed, and vertical steam pumps, and a 25-ton 
hand-power “ Woolwich Pattern” winch are here exhi- 
bited by Messrs. Appleby Bros. Several machines were 
placed at the disper of the Commission free of charge. 

Messrs. Tangye Bros., of Soho, have a large exhibit of 
engines for high and low-pressure, steam pumps, tackle, 
rope and snatch blocks, hydraulic lifting and traversing 
screw, single and double purchase, windlass jacks, and 
single-speed and double-geared slide and screw-cutting 
lathes. 

Mr. Tweddell exhibits a differential accumulator, a set 
of hydraulic pumps, an hydraulic rivetter, a punching, 
shearing, and angle and bar-cutting machine, with other 
machines of a similar description, of which we shall have 
more to say. 

Messrs. Gwynne and Co. fully retain their reputation 
for finish by their exhibits, which include, amongst other 
things, a 5in. vertical centrifugal pumping engine, a 9in. 
centrifugal pump, and several models of engines, &c., 
executed by them. 

Messrs. Merryweather and Sons, who have placed fire 
engines, extinguishing apparatus, and the services of a 


sion, have a | pga show of a 
contrivance for extinguishing fire, suitable to every kind 
of power from hand to steam. 
essrs. Samuel Worssam and Co., of King’s-road. 

Chelsea, make an excellent display of all sorts of wood 
working machinery, which already forms a centre of 
attraction, comprising, amongst others, a four-cutter 
general joiner, and combined moulding and planing 
machine, a trying up machine, a morticing machine, saw 
sharpener, &e. 

Messrs. Greenwood and Batley, of Leeds, have a small 
horizontal high-pressure rotary engine, Manley’s patent, 
of their own manufacture, for driving their own exhibits, 
which comprise boot sewing and printing machinery. 
They exhibit also a nut and bolt forging machine, a steam 
launch engine, 15 nominal horse-power, and a collection 
of tool holders, drills, &e. 

Messrs. Lawrence and Porter exhibit portable cen- 
tritugal pumping machinery, principally for irrigating 
purposes. 

The Pulsometer Engineering Company show a selection 
of Pulsometer steam pumps, of levdreaniohes, boiler 
feeders on the principle of the Pulsometer, and gun metal 
water meters. d 

Messrs. John Tyler and Co., Abbey Ironworks, Ber- 
mondsey, exhibit machinery and tools used in a tannery. 

Messrs. William Smeaton and Sons show a very 
neat assortment of improved arrangements in sanitary 
enginee ing. 

Messis. Charles Powis and Co., a steam crane, an 
improved joiner, a new combined circular sawing, band 
sawing, recessing, moulding and housing machine, and 
other circular and band sawing, fret cutting, boring and 
morticing, and tenoning machinery. 

Messrs. Thomas Samuel Dobson and Co. exhibit their 
furnace bars. 

Messrs. Peter Wright and Sons, of Dudley, have a 
show of anvils and vices. 

Messrs. Priestman Brothers, of Hull, show a neat 
model of a crane, with the self-acting bucket which we 
have noticed before, and which can be used for lifting 
grain, sand, small coal, or for dredging. 

Messrs. Platt Brothers, of Oldham, exhibit machinery 
for cotton ginning, cleaning, spinning, and weaving, for 
carding wool, and for carding, combing, and spinning 
worsted. : 

Messrs. Dobson and Barlow, of Bolton, a double-acting 
patent knife-roller cotton gin, a patent whipper beater 
for 40in. scutcher, a 50in. revolving flat card, a 45in. com- 
posite card, a roving and a drawing frame, a silver lap 
and a ribbon-lap machine, two self-acting mules, one for 
coarse and the other for fine counts, and samples of 
spindles, rollers, flyers, &e. 

Messrs. Hacking and Co., of Bury, several looms for 
calico and linen. 

Messrs. Fairbairn, Kennedy, and Naylor machinery 
used in the preparation and spinning of flax, comprising 
a pair of intersecting hackling machines, with a patent 
apparatus whereby both ends of the flax are hackled 
without manual labour. 

Messrs. Samuel Lawson and Sons, machinery for pre- 
paring and spinning flax and tow, for spinning rope yarns 
and various special articles connected with this branch 
of industry. 

The proprietors of the Zi/ustrated London News exhibit 
an Ingram patent rotary printing machine, similar to 
that recently illustrated in our columns. 

We hope in our next to be able’to give a more detailed 
description not only of many of the above stands, but 
also of others which the time and space at our command 
have not allowed us to take into account. Amongst such 
a heterogeneous mass of exhibits it is impossible, until 
complete order be produced, to give anything but a 
desultory description ; and as many of our reals will 
want to know what other countries besides our own are 
doing, we shall give here a little information on the sub- 
ject acquired in the midst of no small confusion, at a few 
of the stands most near completion. 

Near to the boiler house No. 9, in the Swiss depart- 
ment, is a narrow gauge—2ft. 6in.—6-wheeled coupled 
tank locomotive crane, the jib swivelling from the centre 
of fire-box and worked by asteam piston. The cylinders 
are above the frame, and hinged draw bars provide for 
sharp curves ; the general arrangement in this engine is 
the same as the tram-cars constructed by the makers, 
the Société Suisse at Winterthur, drawings of which we 
shall publish shortly. Ina private annexe, erected by 
this company, will be found an ice machine by M. Sulzer 
not yet complete ; and in the main building a beautifu 
horizontal condensing engine, with, perhaps, the most 
simple valve gear in the building, diameter of cylinder, 
153in ; indicated horse-power, with 8 atmospheres steam, 
150-horse power. The valves, Ryder’s motion, are 
equilibriated, the second being worked from a fixed point 
| in the strap of first valve excentric. 
| The Hungarian States Railway Company have sent a 
ivery neat horizontal engine from their workshops in 
| Budapest. 

The Prag Maschinen Bau-Actien Gesellschaft exhibit 
the latest improvement in diffusers for extracting the 
saccharine matter from beet-root without the use of 
presses. 

There is an engine here by M. Alexander Hermos, of 
Barcelona,and a marine boiler from the Giteborg Mechan. 
Werkstadt, in Sweden, with a small compound condensing 
marine engine with inverted cylinders, by Herrn Bolinder, 
of Stockholm, stands close by. 

The Austrian States Railways exhibit a narrow gauge 
mineral engine from Pesicza, Bessemer stee: ingots, 
chains, fish plates, chairs, &c., as well as some splendid 
work in axles, tires, wheels, &c., which have been bent 
cold into every possible shape. From the workshops of 
the same company in Vienna come drawings of Mr. 
Haswell’s hydraulic press forge, with about thirty 
different specimens of forgings, giving some idea of the 
almost universal application of the system. There are 
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also models of permanent way, systéme Serres and Battig, 
and nearly forty different samples of round and flat 
wire ropes on this stand. ' 

The exhibition of grinding machinery from Austro- 
Hungary falls far short of what might have been expected 
from the seat of milling. Herr Woerner, of Budapest, 
exhibits six different forms of Ganz’s roller mills, and Herr 
Santo Pim his disc roller mill side by side with a grain 
cutter, which it is believed will remove the great obstacle 
to the introduction of the roller system into England. 
We shall reserve a fuller description of this machine until 
a later day. 

aides of Budapest, have a show of chilled 
crossings, Wheels, shot, shell, &c.; Messrs. Escher, Wyss, 
and Co., of Zurich, a large system of papermaking 
machinery ; the Société Anonyme de Couillet a winding 
engine and boiler with cylindrical fire-box ; the Société 
St. Leonard, Liége, a tramway engine driven from either 
end with four wheels coupled; Messrs. Cockerill a | 
double cylinder engine, from whose skeleton one can | 
only at present get a very vague idea of the ultimate | 
dimensions. | 

Messrs. Albaret and Co., of Liancourt, exhibit near one | 
of the gates a small portable engine in connection with an | 
electric light and hoist for elevating the latter. 

With regard to the outer annexes, some are in suc! a | 
backwerd state that admittance is denied to the public ; | 
amongst others, the marine department on the Quai 
d’Orsay, which is to be supplied with steam from a boiler 
on the same principle as that in boiler-house No. 7, by 
Messrs. Serapine Fréres, of Paris; therefore we must 
reserve any notice of these as well as of everything on 
this quay until such time as it shall suit the pleasure of 
those mto whose hands the work has been committed to 
finish their tardy if not arduous task. ; 

Judging from the daily and hourly arrival of packing- 
cases, that the date of admission has been extended | 
ad libitum, and from their accumulation that the labour | 
of unpacking them is not commensurate with the arrivals, ; 
the prospect of completion seems, if possible, farther off | 
than ever. In the main building itself few if any of the | 
entrances are finished, and the absence of glass in most | 
of the lower compartments, and especially in the refresh- 
ment rooms, is anything but conducive to the comfort of | 
visitors, still less to that of the exhibitors. We hope, 
however, in our next to give a more hopeful description 
of the state of affairs, and to be able to chronicle as | 
rapid a progress as has been made in the last week; but 
until the further admission of exhibits be prohibited, it | 
is quite impossible to expect anything like that order and | 
neatness which is one of the charms of an exhibition, | 
and alone offers facilities for a proper inspection and | 
appreciation of its contents. 














PARIS | 


LOCOMOTIVE ENGINES AT THE 
EXHIBITION. | 
No. I. 


FRANCE, as was to be expected, exhibits at Paris a far | 
larger number of locomotive engines than any other 
country. To these we have already referred in our last | 
impression, and we now propose to describe them with | 
more precision. In due time we shall illustrate such of | 
these engines as appear to be most likely to interest our 
readers ; and we shall consequently not now enter into 
minute details. The engines exhibited by other countries 
—and their aggregate number is at least respectable— 
we shall notice in future impressions. 

It wasto be expected that the engines with which we now 
propose to deal would to a great extent have been typical, 
and had a certain amount of care and judgment been 
exerted by the exhibitors, a very instructive result might 
have been produced; for examples of the different 
varieties of engines employed on the French railways in 
various districts would, if supplemented by adequate in- 
formation concerning the duties performed by each 
variety, not fail to supply information of an exceedingly 
valuable kind to engineers all over the world. As a 
matter of fact, however, no system of selection has been 
adopted, and no information is supplied by the exhibitors, 
as yet at least, which will enable the visitor to form any 
idea as to the relative merits of the various engines shown 
other than that furnished by the machines themselves, 
which is obviously extremely limited. Erroneous impres- | 
sions may thus be formed, and French designs may be 
condemned when they do not really deserve censure. For 
example, as will be understood presently, engines are 
now to be seen in the Paris Exhibition with wheel | 
bases so long that English engineers accustomed to | 
English lines cannot fail to condemn them in the absence | 
of that information which might easily have been | 
imparted, and which would have proved that the curves 
to be traversed are of such large radius that the designers | 
of the locomotives in question have been justified in 
adopting proportions which, as we have said, will most 
probably at first offend English eyes. In one or two 
cases a plate on a locomotive informs us that the engine 
has worked for two years. It is not yet too late to sug- 
gest that each engine should have attached to it a placard 
giving the average yearly mileage, cost of fuel, of repairs, 
loads hauled, speed, curves, and gradients. Information 
of this kind would be heartily appreciated ; and as we | 
feel certain that French railway engineers are not, and | 
need not be, ashamed of the results of their professional 
po. we see no reason why our suggestion should not 
e carried into effect. Information of the kind would go 

far to compensate for the comparative paucity of types. 
3ut not only are there few types to be seen, but few 
railways represented. It is true that the great main 
lines put in an appearance, but there is yet much lacking 
that we feel confident could have easily been got together 
if only the idea of rendering this Exhibition a tolerably 
complete exponent of French locomotive engineering had 
suggested itself in the proper quarter. It is, of course, 
too late now to expect any improvement in this respect, 
and we must rest content to deal with the materials at 








our disposal. Our French brethren will, we feel sure, 
take our regrets in the spirit in which they are uttered. 
The most prominent novelty in locomotive practice 
that we have noticed among the French exhibits is the 
use of eight wheels —two pairs of drivers in the 
middle, and a leading and trailing pair of carrying 
wheels at each end. Engines of this type are not 
unknown in England, and they may be seen at work on 
the Great Eastern Railway. But so far as we are aware, 
all engines of this pattern built in England hitherto 
have been tank engines, and so far very different from 
the French eight-wheeled locomotives which have 
tenders. The arrangement of eight wheels in the way 
described has never met with much favour in this 
country because of the great length of comparatively 
rigid wheel base which is entailed, unless special devices 
—such as Adams’ radial axle-boxes, for example—are 
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gear, that appears to be as popular in France as it is 
unpopular in England, every French locomotive exhibited, 
except one, having the excentrics outside. As to the 
reasons which have induced our neighbours at the other 
side of the Channel to adhere to a style of construction 
universally condemned in Great Britain and the United 
States, we shall have something to say at another time. 
Our duties for the moment concern matters descriptive 
rather than matters critical. 

The locomotives shown by France have been supplied 
either by railway companies, or by engineers who 
have made them for the companies. The railways 
represented are the Northern, the Western, the 
Eastern, the Southern, the Paris and Orleans, and 
the Paris, Lyons, and Mediterranean lines—that is to 
say, all the great companies have sent main line engines 
for normal traffic; but nothing abnormal, if we except 
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DETAILS OF LOCOMOTIVES AT THE PARIS EXHIBITION. 


to supply flexibility. But the system has not only used 
already met with favour in France, but appears to be 
increasing in popularity, and this although no device for 
imparting lateral flexibility, other than the use of frames 
comparatively weak sideways, or the leaving of a 
moderate amount of end play in the brasses or journals 
of the leading and trailing wheels, is used. A deaes at 
some of the engines shown, which have a “rigid” wheel 
base of over 20ft., is enough to convince the visitor that 
the roads over which such locomotives run must be very 
straight. The object had in view by the designers 
appears to be in most cases not only to distribute weight 
but to enable boilers of considerable length to beemployed 
without the accompaniment of much overhanging weight 


at the fire-box end. This great length of boiler is 
partly a consequence of the use of huge fire-boxes 
in which to burn very inferior coal. 


As to outside valve 


an engine on Mallet’s compound system. We propose 
to notice the engines for passenger traffic first, and 
|in a subsequent impression we shall aeal with the 
goods engines. We wish it to be particularly understood 
that the dimensions which we shall give at present are 
only to be regarded as aepeaxineets, and that the accom- 
panying sketches are only sketches intended to give a 
etter idea of particular arrangements of details than 
can be supplied by written descriptions, and that they 
are in no case drawn to scale. 

We give the first place to an express engine shown by 
the Northern Railway of France. This is an improve- 
ment on a type long used on that line in working the 
mail and tidal trains vid Calais and Boulogne, the 
improvement consisting mainly in the substitution of a 
four-wheeled bogie for the single pair of leading wheels 
which were long deemed sufficient. Six-wheeled four- 
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coupled engines were for many years used on both sides 
of the Channel in conducting the English and conti- 
nental traffic on the South-Eastern, the London, Chatham 
and Dover, and the Northern of France lines. Severa 

ears ago, however, the late Mr. Martley, of the 

ondon, Chatham, and Dover line, put on two fine 
express engines, the “ Flirt” and_ the “ Coquette,” which 
had each four-coupled 7ft. wheels, and a four-wheeled 
bogie. These engines have A/a emi 17 by 24, and are still 
in use. More recently Mr, Kirtley, of the same line, has 
put on some engines of greater power, with 0g by 
26in. cylinders, four coupled 6ft. Gin. wheels, and four- 
wheeled bogies, and these engines now work the boat 
trains. We cannot say that the locomotive superintendent 
of the Northern Railway of France has followed suit, but 
thanks to a coincidence of ideas, we have a four-wheeled 
bogie engine in the Exhibition which presents many points 
of similarity to the English engines. _ Its inside cylinders 
and inside valve gear will cause it to be eee favour- 
ably by English eyes ; and it is indisputably a powerful 
yom well-designed though somewhat clumsy-looking 
locomotive; the clumsiness resulting from the compara- 
tively small diameter of the bogie wheels and the massive- 
ness of the bogie itself. The cylinders are about 17 jin. by 
24in., and the four coupled wheels are in round numbers 
7ft. in diameter. The valve gear is, as we have said, 
inside, and of the shifting box-link type. The piston 
rods have over and under guide bars, one pair to each 
cylinder, and forked small i ar the connectingrods. The 
slide-valve rods are driven by elbows, Fig. 1 and la, from 
the false rods, the nuts used for adjusting the position of 
the valves being provided with ratchets and pauls to pre- 
vent them from turning. The driving axle springs 
are fitted with a compensating arrangement Bovis» 
well known, which will be understood, without further 
description, from the accompanying sketch, Fig. 2. The 
boiler has the usual French rectangular box, with a flat 
top, as shown in end view in Fig. 3. The coal and water 
are carried in a four-wheeled tender, far too high and too 
short to be graceful in English eyes. It is fitted with 
Smith’s vacuum brake, now in regular use on the mail 
trains running between Calais and Paris. An electrical 
arrangement on the engine permits the brake to be 
applied from any part of the train—at least so runs a 
statement on the engine. 

A passenger engine shown by the Western Railway 
Company, and numbered 707, was turned out at the com- 
pany’s workshops at Batignolles, and is in certain respects 
abnormal. The four-coupled driving wheels are 6ft. 4in. 
diameter, nearly. The cylinders are inside, and placed 
in advance of the smoke-box, but the valve gear is 
outside, the valve chests coming through the side 
frames, as shown in Fig. 4. e leading driving 
axle is of the half-crank type—Martin’s system. See 
sketch, Fig. 5. The half-crank arrangement was first 
yatented in one form by Baldwin in 1833, and in another 
soa by Slaughter about ten years subsequently ; but 
neither Baldwin, Slaughter, nor Denham, who improved 
on Baldwin, used it wrecisely as it is used in the engine 
under notice. A glance at Fig. 5 will show that the 
engine has a third frame A, disposed much as was the 
steadying plate fitted to bruad gauge locomotives on the 
Great Western Railway; but there is this difference : 
that whereas, on the Great Western line, it was used 
only to steady the crank shaft, here the middle bearing 
is made to carry a considerable load by a spring B fitted 
under the ph ow ey How far this may be desirable is, to 
say the least, a very doubtful point. At the best of 
times, the half-crank arrangement is not too strong, and 
to load such an axle in the middle of its length appears 
to us to be unwise. The axle, it will be seen, is of a 
peculiar form, and the wheel-boss is thickened to afford a 
rigid base of ee aay where the two meet. The valve 
gear is very neatly arranged close up against the side 
rames, which are, of course outside, the arrangement 
being nearly as shown in the sketch, F ig. 4. Allan’s box 
link is used, and driven by excentrics on the inside 
of the outside cranks, as shown at CC, Fig. 5. The weight 
on the leading wheels in this engine must be very con- 
siderable, because the cylinders project far in front. 
This engine has a four-wheeled tender, calling for no 
special remark at present. 

An excellent example of the eight-wheeled engines to 
which we have alluded as comparatively novel, is shown by 
the Paris, Lyons, and Mediterranean Company. This 
engine, No. 55, was built last year, and has, we suppose, 
been at work. The four-coupled drivers are nearly 7ft. 
in diameter. They are placed between leading and 
trailing pairs of wheels of a little more than half the 
size, The cylinders—outside—are approximately 17in. 
by 26in. The valve chests are fixed on top of the cylinders 
at an angle. The driving-wheel caleteinds carry their 
share of the weight through the medium of a balance 
lever, arranged as shown in Fig. 6, which will, we think, 
explain itself. The driving wheels are placed so close 
together, that the flanges clear each other by little more 
than lin, The arrangement of the frames is peculiar, it 
will be understood from Fig. 7, which shows it clearly 
enough, without going into minute details. It will be 
seen that for the driving and leading wheels the frames 
are inside, while for the trailing wheels they are outside. 
The excentrics are carried as usual in France, on a counter 
crank, and overhang not less than 17in. from the face of 
the driving wheel, or say 24}in. from the outside face of 
the axle-box. They actuate a fixed box link. The 
total wheel base of this engine is about 21ft. A good 
deal of lateral play is allowed in the trailing journals 
to permit the engine to get round curves. All the wheels 
have flanges. e fire-box has a flat top of the type 
shown in Fig. 3, and is of very considerable dimensions. 
The reversing gear is welet a horizontal screw and 
vertical hand-wheel at the side of the fire-box. A six- 
wheeled tender accompanies this engine, which is one of 
the best finished and finest-looking locomotives in the 
Exhibition. The general arrangement is graceful, and the 
whole machine looks like “going.” The working pres- 
sure is 135 Ib. on the square inch. 
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RIMENTS. 
THE war in the East, if it did not exhibit any very high 


events illustrated the truth of some of the conclusions 
at which we have been arriving during the last few years. 
We read of no such triumph of scientific gunnery as the 
cutting down of the Strasburg sluices by Prussian curved 


accounted for this by the fact that the embrasure furnished 
a more distinct mark for the enemy to aim at than the gun 


: . vig: J | itself seen en barbette. Towhich we may add that many shot 
degree of excellence in artillery or engineering, at all | which might just miss the latter would enter an embra- 


sure and glance on to the gun. The guns firing through 
the decreased embrasures stood better than the one re- 
moved to a spot behind the ramparts. This last appears 
to be the special child of Todleben. We give figures 
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behind hasty entrenchments or field works, exhibited in 
the slaughter of assailants on a scale happily unpre- 


Fig. 1 shows in plan positions for three guns to be 
mounted, with short protecting parapets and traverses on 


cedented hitherto. Important changes have taken place | their exposed flanks. Fig. 2 shows in profile a gun thus 
in the conditions under which the attack and defence of | mounted, the rampart gee | brought close in towards it 


earthworks are carried on since the development of the | by breaking the section. 
fire of rifled ordnance and breech-loading small arms. | ders it im 
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The former is formidable chiefly from its increased range | both by the gun itself and by an enemy who seeks to 
and increased accuracy, and the latter is formidable also | strike it. Accuracy under these conditions depends on the 
on account of range and accuracy, but still more on | success in signalling effects. The Russian artillery officers 
account of its rapidity, which has the effect of multi- | report that guns so mounted occupy valuable space in the 
lying its power to an extent which would scarcely have | interior of a bastion, and are struck tolerably easily, while 

en attained even by the actual multiplication of the | a shot which strikes them produces more than ordinary 


number of men employed to any extent. While our 


attention is being attracted by the illustrations afforded 
by the incidents of the war of the terrible power of 
infantry and artillery fire, we have to notice an official 
riments carried on by Russia under the 
eneral Todleben, where the powers of the 


report of ex 
direction of 
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effect. Gen. Todleben objects with much force that the 
signals directing the fire were given from the works 
behind which the guns were mounted, a proceeding which 
a, be desirable for a preliminary experiment, but 
makes any fair judgment of comparative results difficult. 
An enemy could scarcely be expected to perform this 
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RUSSIAN EARTHWORK RAMPARTS. 


artillery and engineers are tried against one another in 
the manner we suggested ought to be done in this country 
in our article of July last, on the Chatham and Shoe- 
buryness independent operations. In these Russian 
experiments the effects of enfilade fire, reverse fire, and 
plunging and high angle fire were tried against the works 
erected by the engineers, the guns in the latter being 
mounted in various ways to try the comparative amount 
of protection afforded by each system. The details of 
these experiments we do not propose to discuss. The 
general results were as follows :— 

Enfilade fire was carried on from six 18-pounder and 
four 9-pounder guns at ranges of from 870 to 1200 yards, 
specially long shell corresponding to the double shell of 
our own service, containing increased bursting charges, 
being employed. These are very short ranges. he 
chief result to notice in connectiomwith this branch of 
the experiments is the decision arrived at of the inefti- 
ciency of short traverses. Reverse fire was carried on 
with good effect at 3035 yards range. Good results were 
also obtained with plunging and high-angle fire, but 
under peculiar conditions. 

With regard to the respective advantages of different 
systems of mounting guns, the following results were 
obtained :—A gun mounted en barbette was dismounted 
and the whole of its dummy detachment struck in 26 
rounds. A gun firing through an old-fashioned dee 
embrasure was similarly disposed of in 10 rounds. 
piece firing through a shallow embrasure took 52 rounds 
to dismount it. One mounted in the covered way firing 
through a narrow embrasure was dismounted only after 
75 rounds, while a gun placed in the interior of the 
bastion off the ramparts was disposed of in 40 rounds. 





duty for one, and consequently one would be greatl 
dependent on circumstances as to the measure in whic 
it could be carried out. 

A sunken magazine was the subject of special trial ; 
but there is little to notice in connection with it, or any 
other minor matters. There do not appear to have been 
any experiments on mitrailleuses. This is to be regretted. 
The sphere of mitrailleuses is a limited one, but they 
have their sphere, and that a most important one. In- 
fantry fire now renders it impossible to work guns at 
short ranges, and hence there occur from time to time in 
a siege critical moments, when something more powerful 
than infantry fire is of great value, and even a wall piece 
may effect much. A mitrailleuse stand has no recoil 
and admitting of being perched in many a corner where a 
gun could not be worked, may do wonders. A powerful 
one would dispose of sap rollers, and work destruction 
quite beyond the power of infantry fire. At the present 
time there are at Portsmouth some Swedish mitrailleuses 
of anew pattern, firing steel bullets with sharp points, for 
penetrating iron and steel plates. |The particular design 
of these bullets is to destroy torpedo boats. Steel bullets, 
indeed, are also made for the Henry small arm rifle barrel. 
Such bullets enable our infantry at call to meet the sud- 
den attack of a torpedo before a mitrailleuse or gun could 
be brought to bear on it. Scarcely any notable assault 
has been made on a fortress since the introduction of 
mitrailleuses until the recent capture of Kars. We do 
not expect to learn much from the defence on that occa- 
sion, as it was comparatively feeble and irregular, if not 
ruined by treachery ; and under no circumstances can 
the Turks be said to distinguish themselves by devising 
special expedients to meet their difficulties. 
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The most striking feature in the past Eastern war has 
been the power of defending ground by the erection of 
simple fieldworks held chiefly by infantry armed with 
breech-loaders. The same condition obtained in the 
Franco-German war, where breech-loaders were universal. 
Perhaps, however, this has been rendered more con- 
spicuous in the present war owing to the fact that the 
attempt to carry earthworks has been made much more 
frequently and on a much larger scale than in the former 
one. The power of the breech-loader appears to have 
consisted chiefly in its rapidity of fire. Accuracy has 
not only not been conspicuous, but scarcely seems to have 
been thought of, while the long range which the Martini 
rifle possesses appears to have been under these particular 
circumstances of little advantage. A storm of lead 
swept over the ground slaughtering the Russian infantry 
in such numbers that’ their advance through the 
zone of fire against the line of works hidden in 
smoke, with the unceasing flashing of discharges 
along it,. appeared an impossibility. Nevertheless, 
as the war has gone on exceptional instances have 
occurred when the Russian troops have succeeded 
in carrying works stubbornly defended to the last. The 
conditions of the question deserve careful consideration. 
We believe that they will generally be found to be the 
following :—The infantry defending the place open fire at 
a range when such a high degree of accuracy would be 
needed to tellin any marked way that it is unlikely to be 
exhibited. Even if it were, the rapid thickening of smoke 
and the general excitement of the attack would cause it 
in most cases to give place to rapid firing such as the Prus- 
sian infantry betake themselves to when at close quarters, 
occasionally even discharging their pieces from the hip. 
In short, be the defender Turk, French, German, or 
Russian, the fire soon becomes a simple rapid discharge 
in the direction of the enemy, but without aim as a rule. 
Under these circumstances it is natural for everyone to 
fire too high ; hence it follows that the chief loss of life 
does not occur at 100 or 200 yards’ range, but at 400 or 
500. And we can understand what we have heard from 
the lips of a German, that in such a case he has escaped by 
being in the very front, his comrades far behind him being 
shot down, so that he regarded himself, when within 150 
yards of an earthwork, as being in comparative safety. 
This could only be under the conditions we represent of a 
combination of thick smoke and wild firing. Supposing 
the assailants by any means to make their way up to the 
ditch, they at once descend into it, and remain secure 
until a sufficient number accumulate there to storm the 
parapet, preparations for which may be made by digging 
steps in the earthbank. It will be seen that, under ordi- 
nary circumstances, when there is no flank defence, the 
defenders would find it very difficult to dislodge their 
enemy, for to reach them it becomes necessary to crawl 
over the parapet and expose themselves by leaning over 
in such a way as would court immediate death. We can 
understand, therefore, how formidable the defence of 
earthworks may appear, and yet how such defence may 
be overcome by thoroughly skilful and determined troops. 

This brings us to an element which appears a very 
necessary one in all earthworks, though it no longer 
exists, even in permanent ones, in the complicated degree 
of perfection in which it was found in the old regular 
French modern system or those of Vauban or Cormon- 
taigne. We refer to flank defence. An occasional short 
flank well defended would render a ditch almost 
untenable for a time, for those who were posted to defend 
it might escape the evil effects of the smoke in a greau 
measure, and might secure means of firing in the true direc- 
tion along the ditch in any smoke. We say for a time, be- 
cause it appears to us that a small number of dead bodies 
would suffice to form a sufficient barrier across the ditch 
to protect those on the other side, and we cannot but 
suppose that a determined foe would soon avail himself 
of such means of self-protection, ghastly as the idea may 
be. Even against a mitrailleuse this would avail, though 
not against a field-gun; yet it is scarcely likely that 
either of these could be worked with a number of infan- 
try within a few yards of them. Speaking generally, 
then, it appears as if the defence of earthworks at close 
quarters needs to be better provided for. It may be done 
by the erection of short fianking works manned by men 
selected for coolness and skill. Mitrailleuses might be 
found to have a special value for flank defence, especially 
if brought to bear before many men had collected in 
the ditch. 

Under many conditions, however, it is probable that 
better forms of earth defences might be employed than 
the simple breastwork and unoccupied ditch. In New 
Zealand the Maories broke the ground by obstacles such 
as rendered a rapid advance impossible, and employed 
the ditch itself as their trench. Where wood abounds it 
would be easy to make palisades and to employ abbatis 
and obstacles in such a way that an attacking force 
would be detained and exposed to the fire of the works 
to an extent that would make an attack hopeless until 
the obstacless were destroyed. Now it is a tedious task 
to cut down such obstacles by artillery fire, and to creep 
up to them and destroy them by gun-cotton would be 
very difficult and dangerous. The difficulty of the 
assailants on this system would be the absence of any 
cover in which they might assemble for a final rush on 
the works, it necessitates the existence of a supply of 
wood, however. 

To sum up the principal facts that impress themselves 
on our minds, as specially exhibited in this war, are— 
(1) the great value of hasty intrenchments, and the 
necessity for providing more completely for their defence 
at short distances, especially for flank defence ; (2) the 
desirability for directing guns by special means, and of 
not exposing them either en barhette or in front-of an 
embrasure, where it can be avoided. A good system of 
watching effects and signalling them to the firing point 
is necessary in the case of curved fire, while, on the other 
hand, false embrasures, false parapets, and the like, will 
be employed to mislead the enemy as to the locality of 
each gun. In permanent works we might predict the 





employment of cqncrete very generally ; but in doing 
this we should be building on the results of our own 
experiments, not of foreign wars. Nearly the whole of 
the principal modifications of our old-fashioned. views 
brought about by the recent war will be seen to be due 
to the wonderfully increased power of infantry tire. 
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correspondents. ) 





A NEW USE FOR OLD RAILS. 

Srr,—Tue Encrveer of a recent date contains the following :— 
** A new use for old rails is suggested by two Austrian engineers, 
who have published a book coniaining designs of bridges and 
other framework, constructed almost wholly from old rails, the 
connections being sometimes made by means of other rolled iron 
shapes, and sometimes by bolts and rivets. At present prices it 
is said that the structures of old rails are 27 to 30 per cent. cheay er 
than equivalent structures of ordinary forms,” &c. I am 
acquainted with some Austrian engineers, but I do not believe 
that they are the ones who suggested a new use for old rails. 

I enclose to you a pamphlet which was published by me in the 
spring of 1875, showing and describing “‘ a new use for old rails.” 
I hold her Majesty’s letters patent for the Dominion of Canada, 
dated 9th February, 1875, for my invention of ‘‘a new use for 
old rails.” By reading the pamphlet any one can form an idea 
of the ground covered by the letters patent, but as this publica- 
tion was not intended as a full description, but as an advertise- 
ment only, I shall be glad to furnish any engineer who may 
require to build this class of structure, with all necessary details. 
I may briefly explain that I was one of the chief assistants of Mr. 
George Lowe Reid, M.1.C.E., when he was chief engineer of the 
Great Western Railway of Canada. For nearly six years—from 
1868 to 1874—I made many experiments upon the tensile, shear- 
ing, and compressive strength of old rails. ‘Che enormous quantity 
lying rusting alongside of the track facilitated my experiments, and, 
finally, led me to design bridges and trestles of old rails. To 
wrotect me from ‘“‘sharks,” I secured a patent, as before stated. 
Farly in 1875 I submitted, in writing, to the Great Western 
Railway Company of Canada, a proposal to restore all its decay- 
ing wooden structures with the iron rails lying rusting alongside 
its track; but my friend Mr. Reid having resigned the chief 
engineership, and the management also having gone into other 
hands, my proposals did not receive any attention. 

My rail trusses have been before the public for three years, 
and I have built several bridges of old rails—one of about 100ft. 
span at Canning, near Paris, on the Great Western Railway of 
Canada, which has for nearly three years given entire satisfaction ; 
but in consequence of the opposition [have met from civil engineers 
—land surveyors are called civil engineers in Ontario and Quebec— 
I have not been able to introduce these cheap, durable, and safe 
bridges to the extent of their merits. I am not afraid of criticism 
from civil engineers who understand their profession, but life is 
too short to waste upon the thoughtful consideration of the criti- 
cisms of those who are ignorant. 

The Great Western, the Grand Trunk, and the Intercolonial 
Railways of Canada, have largely introduced an American Pratt 
truss bridge, with top chords and posts—compression members— 
of hollow cylinders, inaccessible to inspection and the paint brush 
on their inside surfaces, where, from the natural course of things, 
corrosion must go on rapidly. One would have thought common 
sense would have shown the short life of such structures ; but in 
spite of past experience, of the almost universal testimony of com- 
petent engineers, these important railway companies have gone on 
building bridges of hollow, boxed up, compression members, 
where oxidation and corrosion can go on unobserved. The 
result of such blunders can end only in disaster. Besides the 
financial question, the one of life and death has to be considered. 
These structures look strong, but really may be weak. ‘They will 
become after a few years, when the rust has eaten away their 
interior surfaces, nothing but man traps. 

Let us have iron railway bridges of open work, accessible to the 
paint brush and inspection at all times, whether they be built of 
old rails or not. I have done my best to fight against the system 
of ignorance that prevails on some of our, most important lines of 
railways, and, I am sorry to say, by Englishmen who ought to 
know better. 

If there be any credit due to any one for suggesting ‘‘a new 
use for old rails,” I trust you will score it down to an English 
engineer instead of ‘‘two Austrian engineers,” and oblige 

E. WASELL. 
Western Counties Railway of Nova Scotia, 
Chief Engineer’s Office, Digby, N.L., Canada, 
April, 1878. 
HILFS PERMANENT WAY. 

Srtr,—Mr. Charles Wood has read before the Iron and Steel 
Institute a paper on his “ Railway Sleeper and Clip Chair,” and 
has also given some information about other iron permanent ways, 
amongst them about Mr. Hilf’s. I am not for a moment going to 
enter into a discussion of Mr. Wood’s opinions, but believe that 
you will think it fair to correct some statements given by Mr. 
Wood as facts, and which are entirely erronous and inexact, dis- 
crediting thus an invention which by the mere fact of its being, 
with regard to the mileage built in Europe, by a very long way at 
the head of any other system, is proved to deserve a serious 
consideration rather than condemnation on superficial and second- 
hand information. Passing minor inexactitudes, so far from 
requiring nearly twenty separate pieces per yard of single line, 
Mr. Hilf’s system requires only thirteen. 

Now with a little trouble or with a little fairness, Mr. Wood 
would have found that ordinary first-class English permanent way 
requires not only the same number, but I should say about fourteen. 
That is more than Hiif’s. As to the difficulty raised about the 
applicability of Hilf’s system to curves, this amounts to nothing 
in practice. The sleeper for curves remains entirely the same as 
for straight lines, the top being broad enough to allow of the 
bent rail securely reposing on it down to the smallest radius 
employed on ordinary railways. All that is required is, that for 
each of the several different radii of curves adopted on a railway 
system, a templet with the holes punched according to the line of 
the curves be kept in the central depét, where all punching is 
done, or that a number of sleepers punched to each curve be 
ordered from the makers. Nothing is left with regard to this to 
workmen employed on the line, and it is therefore not exact that 
any specially experienced workmen only are employed for the 
laying down, and as to tools they require nothing but screw keys; 
in fact the extraordinary ease and absolute exactitude with which 
this system cannot help being put down is one of its chief 
advantages. The workman, however clumsy, cannot do other- 
wise but fix the permanent way properly, as nothing is left to his 
judgment, provided only he has intelligence enough to use a 
screw key. Henry Sron. 

7, St. Peter’s-square, Manchester, April 16th. 





THE BLACK-DROP. 

Srr,—With all deference to the correspondent who writes on 
the above subject in your last week’s correspondence columns, I 
most emphatically say that heis not able to teach Captain 
Tupman nor any one else. His illustrations are all very well as 
far as they go, but could he not have used a little common sense, 
and have made his experiments to answer more in accord with 
the case of a transit? For instance, let him place his candle about 
10ft. from him, and then move a small disc between one eye and 
the candle at about three-tenths the distance between the candle 





and his eye, and then note the effect. ‘To help him a little, I 
recommend him to try the experiment of holding a finger about 
8in. or 9in. from one eye, Ses: jawed it and a strong light he 
will see a ‘‘ fringe” outline at the particular boundary of his 
finger, that his eye is focussed upon. What is this due to? It 
is due to his eye not being a mathematical point, and part of the 
eye receiving light that is cut off from another part by the inter- 
vening finger. Now let him note the distance of Venus from 
the eye, and even after allowing that a telescope will magnify any 
effect or defect of vision, let him try and account for the black- 
drop on this common-sense application of his notion ! 

Common sense seems to point out that when Venus is about to 
cross the sun, we see, not Venus, but a reduced Venus, and that 
actual “‘ contact ” has occurred when we see the firet signs of the 
black-drop, and then only do we see the edge of the real Venus; 
she is, in fact, larger than she shows to the eye. This means 
nothing more than that through, or because of the medium by 
which light is transmitted to us, and also because of an atmo- 
sphere surrounding Venus, the sun’s light does not travel to us in 
straight lines. G. PENNINGTON, 

Slough Green-road, Chester, April 23rd. 





THRUST BLOCKS FOR SCREW SHAFTS, 

Sir,—In your paper of the 19th April I have just seen a letter 
by Mr. John Anthony, in which he ts to be the inventor of 
thrust block bearing in the year 1850. I would like simply to 
say that to my knowledge thrust blocks of exactly the same 
design as those now mostly used for propeller shafts were made 
in the year 1840 to drawings supplied by Mr. Whitelaw, and 
applied by him to resist the thrust or weight of upright spindles 
in the water mills known as Whitelaw and Stirrat’s patent, one 
of which, erected at Barrhead in 1841, is still working. As I 
never heard of any claim made on behalf of Mr. Whitelaw being 
the inventor of the thrust block bearing, I have no doubt it was 
used for various purposes before he adopted it for his water mills. 
Perhaps some of your readers may be able to supply further 
information on this subject. J. H. 

Paisley, April 22nd. -~ 

Sirn,—We notice in your issue of April 19th, 1878, a letter 
signed ‘“‘ John Anthony,” in which the writer claims to be the 
inventor of the “serrated,” or many-collared journal on the 
serew propeller shaft, and that his scheme was communicated to 
us by Mr. Atherton. 

We observe that Mr. Anthony claims to have invented this 
form of journal about Christmas, 1850, but on November 2nd, 
1848, we made the official trial of H.M.S. Encounter, 360 nominal 
horse-power, which vessel was fitted with this form of journal. 

Greenwich, May 3rd. JoHN Penn Anb Son. 





ATHERTON’S PATENT RAILWAY TIRE FASTENING, 

Srr,—With your permission, I should like to make a few 
critical remarks on the above fastening, as described and illus- 
trated in your issue of March 22nd. 

In the first place, the only new thing about it is the novel and 
ingenious method of securing the loose flange to the tire by 
means of a screw adjustment. The fixed and loose flanges are 
only an adaptation of the method used by the Midland Railway 
Company for securing the skeleton to the tire, and which method 
itself is simply a modification of Gibson’s fastening, so long in 
use on the Great Western Railway. These facts may be easily 
proved from the following sketch of the Midland Railway Com- 
pany’s wagon wheel fastening. 




















In the next place, though the method of securing the loose 
flange to the tire is, as I have said, an ingenious one, I do not 
consider it, in these days of continuous brakes, altogether a safe 
one, and for these reasons—when a brake is tightly applied to a 
wheel a sufficient amount of heat is generated to so expand the 
tire as to cause it to move on the skeleton if there be no means to 
prevent it, Now, in Atherton’s patent provision is made for 
preventing the loose flange from moving by means of oxidisation, 
or by knocking down the tire so as to lock the thread. My 
opinion is, that it is an open question whether, if great brake 
power were applied to these wheels and the tire expanded as 
described above, the revolution of the skeleton within the tire 
would not in time be sufficient to overcome the means proposed 
for locking the screw, and so release the fastening, and a it 
worthless, 

I commend these thoughts to your readers, and invite discus- 
sion. = DIoGENES. 





THE STRENGTH OF BOILER FLUES. 

Sir,—I must acknowledge, with your correspondent Mr. 
Webster—page 274 in your number for April 19th—that there is 
a considerable degree of difference between the collapsing resist- 
ance of the experimental plain fiue-tube at Leeds Forge, it calcu- 
lated by my formula, and the actual resistance as you record at 
page 213, when the tube collapsed under a pressure of 200 Ib. per 
square inch. I would observe that my formula is based upon the 
results of the actual resistance of rivetted flue-tubes, without ring 
stays, under steam, in boilers of the customary length—20ft. to 
30ft.—and that the collapsing resistance of a rivetted flue-tube of 
the dimensions of the experimental tube—37jin. in diameter 
externally, and of gin. plate—would amount to 

50,000 cane « (30,000 __*s : 

x (PP — 500) = +1406 x ("57.75 — 500) = 116 Ib. 
per square inch of pressure, which, I may say, by the way, isa 
little more than you reckoned the strength to be. [ believe, how- 
ever, that it cannot be disputed that a solid welded flue-tube is 
stronger than a lap-rivetted tube; and by so much, therefore, I 
think it may be admitted that the superiority of the test pressure 
of the plain tube at Leeds to the pressure as calculated by my 
formula, is confirmatory of the soundness of the formula. 

Mr. Webster inquires how I-plotted the results of the col- 
lapsing resistance of boiler flues obtained by Mr. Fletcher ‘so 
as to eliminate that very necessary quantity, the length of the 
tube.” I may at once explain that I simply ignored the length, 
which I do not, on the contrary, consider, within the ordinary 
limits of the lengths of boilers, to be of any practical moment. 
But for short tubes, or sections of tubes—3ft. long or so—the 
length, I have no doubt, would be an important quantity in a 
formula, Let us consider in what manner the resistance to col- 
lapse can be affected by the length. Each longitudinal strip, say 
lin. wide of the tube trom end to end, may be viewed as a beam, 
fixed at the end, and uniformly loaded; and we may inquire, 
what is the breaking weight of such a beam? By the formula, 

wea 31660 aes 


in which b, d, and / are the breadth, depth, and length in inches, 
and sis the ultimate tensile strength in tons per square inch— 
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say 20 tons—the breaking weight W for a length of 27ft. is 
equal to 1x 

3°466 x 1 x (3)* xX 20_ 

—T eis) 03 tons 


-or 67'2 lb., which, uniformly distributed, is 7° oaginar are to 


67°2 + 324 = 0°21 1b. per square inch ; showing that the resistance 
afforded by the fixedness of the tube at the ends does not amount 
to an equivalent pressure of }]b. per square inch on the tube. 
But again, if the resistance for a fixed length of, say 3ft., be calcu- 
lated, it will be found that the resistance due to fixedness at the 
ends would be equivalent to a pressure of 17 1b, per square inch. 
This is one way of calculating the influence of length. But it is 
not exhaustive. When a flue begins to collapse it forms ridges, 
and an additional element of resistance by transverse corrugation 
is introduced. Moreover, the normal condition of a flue-tube 
under steam must, in my opinion, be one of compression, not of 
tension. In this case the length disappears as an element for 
resistance. It may be, of course, that when a flue is depressed 
by partial collapse the compra is changed to tension; but the 
degree or rate at which such change takes place is yet, so far as I 
know, a matter of speculation. I was therefore justitied, I 
believe, in stating ‘‘ ambiguously,” as Mr. Webster says, ‘ hat 
the length of the tube is a very uncertain element.” ‘ 

What we want is a systematic series of exhaustive experiments 
on the resistance to collapse of full-size flue-tubes on the same 
magnificent scale as those which have been initiated by Mr. 
Fletcher on the bursting strength of Lancashire boilers, 

. K. Crark. 
8, Buckingham-street, Adelphi, London, May 2nd. 


Srr,—In your last number is a letter from Mr. John J. Webster, 
partly commenting upon my answer to his objections to corru- 
gated flues. I would premise, before entering upon my reply, 
that it would be well for engineers to agree to call a tube for 
flame a flue, and one to contain water a tube; and, next, that 
Mr. Webster will be wise to accept my opinions even though 
imperfectly expressed, as being the result of experience, even 
without my name. I will now try to follow his remarks in the 
same order and under the same headings as he gave as objections 
in his letter in your paper of April 19th. 

(1) The increased first cost over plain flues. I have very little 
to add to my opinion already expressed, though perhaps the 
words, “and of the same efficiency in producing steam,” would 
render the position that I assumed clearer. Viewed as a furnace 
chamber only, the corrugated flue would have the advantage of 
increased surface, but the uneven face of the flue would assist in 
preventing the too free passage of the gases along the face, and 
thus would perform the part claimed for Galloway tubes by the 
increased heating surface and improved circulation. I consider 
that even in a long boiler where the combustion chamber beyond 
the bridge is supplied with Galloway tubes, as well as in the case 
just named, where they are inadmissible, it is quite fair to include 
the cost of these tubes, and of fi joints, in the consideration 
of the plain against the corrugated flue; for whatever may have 
been the first idea of their use, when introduced, they have been, 
and are, used as os and are introduced for that purpose prin- 
cipally, not secondly; then as your correspondent assigns, one 
reason for their being made conical, increasing the heating surface 
and improving the circulation, I should like to know how he 
arrives at such a conclusion, because the top of the tube can only 
yass such a quantity of water as the smaller bottom brings, and 
in practice it is found that the extra area of the top allows a 
scale or sediment to collect there, in some cases of bad water, till 
the area will hardly exceed that of the bottom. But I will 
instruct Mr. Webster by informing him that the tubes were made 
taper to allow the bottom flange to be passed through the opening 
for the waterway in the top of the flue in order to get them into 
the flue. Mr. Adamson uses parallel water stays, and puts them 
in sloping, getting the flanges into the flue, and giving the support 
of their surface to the plates. The argument that ‘‘ many boilers 
are not fitted with these tubes, so it is evident that they are not 
necessary to obtain the required strength,” may be followed by 
an equally absurd statement in reply, that many boilers are not 
fitted with either flanged or pret hea joints or tubes, there- 
fore they are useless as to giving strength to the flue. 

(2) The two flues as stays longitudinally. I am not aware that 
I said that the plain flue did not, and should not act as a stay, 
but I admitted that the corrugated flue could not if the corruga- 
tions were circumferentially made. I am further prepared to 
argue that the plain flue does not act as a stay to the ends, and, 
therefore, that it is not essential that the ends should be depen- 
dent upon the flue. Your correspodent admits that the end plate 
is—must be, would be a more correct term—conver into an 
expansion plate. Let us see if this is so in fact ; the gussets are 
not to come within a certain distance of the flue or flues; I gave 
6in., and meant it as the minimum, but I will allow Mr. Webster 
to choose his own figure, so as to leave a space of plate free to 
buckle and twist at the command of the opposing force. But 
there is no space left for any such yielding at the ae pene of the 
flue of the Cornish boiler, or at the lower outside of the flues of 
the Lancashire boiler, where the angle irons meet, and are not 
unfrequently cut away somewhat to bring the flue to its place in 
the shell. The result of this system belongs to the next head ; 
but with a corrugated flue or flues the pressure on the end plates 
will have to be received by gussets and longitudinal stays, and 
there is no reason why a Cornish boiler should not have a corru- 
gated flue of much larger diameter than safety would allow for a 
plain flue, or that it should not be placed more centrally in the 
shell. Your correspondent should explain in what way the flue 
forms a stay to the end plates. 

(3) The increased expansion of the corrugated flue vausing an 
undue pressure on the end plates. There is no doubt that there 
is an unknown pressure on the end plates caused by the expansion 
of a plain flue, and I have seen as much as 1}in. bellying of the 
front plate of a new boiler with flanged seams. But this cannot 
happen in a corrugated flue, because the expansion of each part 
will be absorbed in the grooves of which it forms a portion, the 
expansion will be taken up locally and will not reach the end 
plates, it will act in a vertical or angular direction, and not end 
to end; so there can be no undue pressure on the ends charged 
against the new flue as arising from the heat and expansion, and 
I do not suppose that Mr. Webster will claim any change of 
length from the external pressure. The ends will require to be 
stayed against the steam pressure only, and there is no reason 
why they may not in this vase be rigidly stayed to one another 
without the space for expansion and destruction of the ends. 
Now, to the plain flues to which I have referred, there is no 
space left for the expansion where the angle irons come in con- 
tact, so that the expansion must find vent in the side, which it 
does, the space between the shell and flue is increased, the oppo- 
site line in the flue finds a cushion in the yielding ends, there- 
fore the flue is flattened at the one place, rising owing 
to its altered shape, and losing its power of resistance to 
pressure, a collapse begun, which Mr. Webster considers to be 
** of small moment,” though he wishes to notice unequal strains 
from unequal expansion, which cannot occur in a flue corrugated 
circumferentially. But mind, this end thrust comes from what 
is claimed as a longitudinal stay owing to expansion which is not 
provided for. Then he declines to allow me to compare the 
corrugations with the flanged joints, which are only expansion 
joints, and brings in the me pressure as an element for his own 
argument against the new flue, while he kindly suggests that I 
am “confused” between expansion due from heat and elonga- 
tion. He cannot deny that there is elongation from expansion, 
but he does deny in the plain flue that there is any from end 
pressure, ‘‘ which pressure is measured in pounds.” Yes, Sir, the 
pressure which he speaks of so lightly in the case of a 7ft. boiler 
with 2°9 flues will be at 601b. pressure 5541-1710°6 x 60 = 
229,820 Ib., or 102°6 tons only on each end plate—a mere trifle ! 


‘| contraction and permanent set of flues have not 





But what reason can he have for claiming that a flue having 
already too much extension from its own expansion, ought to be 
supplemented by any portion of the above strain from the 
pressure? and if the flanged joints do not compensate the expan- 
sion they are not sufficient, or the yielding ends do not give 
sufficient resistance to bring them into play. To show that the 
confusion of ideas does not lie with me, I will now say that the 
corrugated flue will not need any allowance for expansion, and 
that the ends should be stayed firmly against the internal 
pressure. The locomotive and the marine boilers are not 
dependent upon the flues for their existence, and it proves satis- 
ewe that elements of destruction combined within these 
internally-fired boilers are sufficient to account for the numerical 
superiority of these in the lists of explosions. Stays under com- 
pression! expansion fettered !! 

(4) I did not advocate Galloway or other tubes, or their being 
seated on blocks in corrugated flues. I suggested a means to 
your correspondent, but added, “‘ but these stays would hardly 

needed, and a better plan of utilising the heat might be found.” 

I suggested the tendency of a corrugated flue to “sag” in 
the case of a long boiler; Mr. Webster replies that “no such 
thing could possibly happen, as any one knows that the flue, 
from well known hydrostatic laws, would tend to rise, and not 
to ‘sag.’” Be it so when the boiler is filled with water and 
under steam for the first time ; but I do not change my opinion, 
and feel certain that after being at work for some time the corru- 
gated flue would be found, when cold, to sag; perhaps We 
awn 
upon Mr. Webster, or in his eagerness to condemn this new 
flue, he has overlooked the conditions into which he sought to 
drive me—contraction, collapse. Before I arrive at that pitch I 
should like to be informed how a flue which, by expansion as 
admitted, is so distorted in shape as to be rounded on the side 
longitudinally, and increased in depth vertically, necessarily 
receiving sees distortion from an end thrust, which the end plates 
have to resist, can ibly be any stay to those end plates which 
it is destroying gradually but surely. Which will give most pres- 
sure on the ends therefore, the boiler with the corrugated expan- 
sion flue, or the distorted, writhing, plain flue? It may be sug- 
gested that as ‘‘ the force required to straighten the corrugations 
would be comparatively small,” this might result at any moment; 
it should be remembered that these flues are rolled hot. and that 
to straighten them the larger diameter would have to be forced 
into the less, or vice versd, and that the ‘‘ comparatively small ” 
force required to crush the particles of iron into one another to 
straighten the plate into the same length of flat surface, should 
be taken with the former few ‘‘ pounds” forming above 100 tons, 
as a starting point. 

do not intend to beat an “‘ignominious retreat” upon any 
question involving the theory and practice of the construction 
and use of boilers, or of their defects. Where I read that my 
opponent is at a loss, is that he may have exercised his ingenuity 
in flattening a piece of corrugated sheeting and found it simple ; 
but he forgets that the flue is rolled into shape after being welded, 
and that the surfaces of the 3ft. flue with 3in. corrugations have 
become 113in. and 134in. respectively. 

After my advocacy of the — flue, I may be allowed to 
say that I am in no way connected with Mr. Fox or his patent, 
that I do not know the gentleman, and have not seen a flue so 
made; but I see in his invention the means of safely using larger 
flues, high pressures, and so attaining results now out of reach. 

May 6th. Boxer. 
WHITWELL’S PATENT CONTINUOUS DRYING AND BURNING 

BRICK KILN. 

Srr,—In your number of April 12th you gave an account of 
Foster’s new brick kiln at work at Normanton. I wish to inform 
you that my continuous drying and burning brick kiln was 
invented and patented 14 years before that of Messrs. Foster, 
and as they use a system similar in many details to my own 
patent, I wish to call attention to the fact, lest persons tien 
the kiln in question should inadvertently become liable for 
infringement on my patent right. My system, however, in 
addition, dries the bricks by induced currents of fresh air, 
before submitting them to any heat. Many inventors have 
tried the same system as Messrs, Foster, but have always failed, 
because the principle of my invention has invariably been lost 
sight of. THOMAS WHITWELL. 

hornaby Ironworks, Stockton-on-Tees, May 8th. 








EXHIBITORS AT THE PARIS EXHIBITION. 

Srr,—Will you permit me to suggest that when you are 
describing the Paris Exhibition, as I gather from your last 
impression you purpose to do, it would be a good plan to tell your 
readers something about the various Exhibitions which have pre- 
ceded it? I have just returned from Paris, where I found every- 
thing in disorder, and as it will be impossible, I think, for you to 
say much about the inside of the building for some time to come, 
this would be a good opportunity to give us a short history of 
preceding Exhibitions, that something like a comparison as to 
various points of interest might be drawn between this and other 
Exhibitions. I believe I express the feelings of many persons to 
whom I have spoken, when I add that a plan of the building 
would also be appreciated. 

Permit me also to suggest that it would be weil if exhibitors 
took some measures to explain in a simply way the prominent 
features in their stands. These gentlemen believe that when they 
have appointed a representative they have done all that is requi- 
site, but it is out of the question for one man to give all the 
information that may be required. Sometimes, again, he is 
ignorant of English, and can give no aid to those who like myself 
cannot understand French or German. In the Norwegian 
department, for example, I could find the other day no one who 
spoke anything but what I presume was Norwegian. Now, nearly 
all this unpleasantness would be got over if the exhibitors would 
keep at their stands short descriptions, printed, say, in French 
and English, explaining what they showed, and its most notice- 
able features. We do not want fulsome self-adulation, or trade 
circulars, but just short descriptions, which might refer, when 
more than one article had to be described, to numbered cards 
hung on the articles. Something of this kind might he 
easily done with very great comfort and advantage to the 
public. It is uninteresting work trying to puzzle out the prin- 
cipal novelties or peculiarities of a lot of sugar machinery, for 
example, in which I am much interested, without a word of 
assistance from a representative who is not to be found, or who, 
if present, has to send for some one else to interpret. A few 
words of description will make a complicated drawing clear to 
an engineer. ow much more would it make the machine itself 
intelligible? 

I trust that you will see enough in these —S= to give the 
letter a place in — paper. . S. THOMPSON. 

, May 6th. 

[We fail to see that any good purpose would be served b 
adopting our correspondent’s suggestions as regards ourselves. He 
will find nearly all that he requires in our volumes, and we may 
refer him for a very complete and elaborate history of Exhibitions 
to “The Record of the International Exhibition of 1862,” pub- 
lished by Mackensie. We have already published two plans of 
the building in the Champ de Mars, and a large, clear, coloured 

lan of the whole of the building will be found in the Official 

‘atalogue of the British Section of the Exhibition, which in its 
completeness reflects the greatest credit on Mr. P. Cunliffe Owen. 
Anything further he requires in this way he can obtain for a few 
pence in Paris. His suggestions for exhibitors are so good that 
we hope they may be extensively acted upon.—Ep. E.] 





BOILER INSPECTION, 
Sir,—As “Inspector, No. 2” seems to doubt or to misunder- 
stand some of the statements which I recently made on the above 





subject, will you allow me a few words in reply? I will endeavour 
to be brief. 

Though my ‘limited resources,” consisting gf one gang of 
boilermakers, did not allow me to repair more than one boiler at 
a time, I found no difficulty in “laying off, cleaning, and opening 
out ” all the boilers in question internally—which means inside— 
and externally—which means outside, on the top, and underneath, 
by entering the single flash flue from which the grate bars and 
bridge had been removed. Of course this was done at a time of 
holiday; local holidays, such as fairs and wakes, Leing chosen b 
preference. The greater number of the boilers were so laid off, 
&c. &c., for the first day of the inspector’s visit, so that he could 
see the others under steam. These latter, which were those 
which had been the most recently cleaned, and required compara- 
tively little washing out or flue sweeping, were then laid off, 
cleaned, swept, and inspected on the following day, the first batch— 
of course with the exception of any that were laid off for repairs— 
being then under steam. 

The causes of seam rip are too well known to most of your 
readers to render an essay on the subject desirable, especially as 
“Inspector No. 2” will find the information he requires in 
Wilson’s treatise on steam boilers, page 236 and elsewhere. I would 
not recommend a chair and chain as safety valve weights, where 
a “‘weight with a hook on” is at hand, but even where they are 
used it does not follow of necessity that the valve is overloaded. 
Iam much obliged to “Inspector No. 2” for his readiness to 
excuse my “‘errors,” but must remark that I, too, speak 
from experience, as well as from memory. My connection with 
the boilers to which I alluded has ceased some years since, but 
“‘Tnspector No. 2” apparently ‘‘ wishes your readers to believe” 
that a man, or a firm, will pay him to do certain work, and will 
then hinder rather than encourage him to perform his part of the 
contract. W. S. Hat. 

Abbey Works, Nuneaton, May 8th. 





THE POSITION AND PAY OF DRAUGHTSMEN. 

Srr,—It is now some years since I raised this question in your 
columns, but then there was no response ; I am still interested in 
it, and therefore wish to say a few words in the hope that they 
ws, bes: considered. What is the training of a draughtsman? let 
us begin here and try to trace the career and to estimate its value. 
First let us take a promising youth who has taken lessons from a 
school of art, and endeavoured to learn the connection between 
his 2ft. rule and a J, square ; he may make a neat copy but he is 
not a draughtsman, he needs serve an apprenticeship. Next the 
premium apprentice who brings with oe a fair knowledge of 
drawing and the desire to gain knowledge that he may put his 
capital and learning to profitable use; here are the elements for 
success, but alas, how often has that very possession of money 
defeated the end in view! One case within my knowledge ; a 

young engineer patiently lived through the time named in his 
indentures, and conformed to the premium clauses till the day on 
which his bonds were freed ; he went to the office at noon to 
receive his indentures, and to take a party of friends, including 
ladies, round the factory, where was a locomotive just lagged an 
cleaded, and joiners fitting corners, &c., extracting from him the 
remar!:, “‘ Well, upon my soul, I never knew till now that the 
boilers were made of wood !” His experience has not since been in 
great demand. A third is a boy in the shops, who for pastime 
and the love of it learns to draw and trace facts and causes. This 
will be the most valuable man as draughtsman, for tothe know- 
ledge of the work in which he has been engaged is added the 
power of conveying his thoughts on paper. Take them all as to 
their training—renewing drawings, inking the pencilled work of 
another, and tracing—one routine of routine work. He is fit 
for nothing else but to answer the advertisement, ‘‘ Wanted a 
draughtsman of experience in work. Apply with 
references, stating experience, salary required, &c., in confidence” 
—to reproduce the drawings of prey Ae employer for his new 
one, and then to subside ; but in his change of place he has time 
to learn, opportunity to see what is being done there, and though 
he is gaining knowledge, his salary is being reduced. How few 
there are who could undertake to put on paper the plan of working 
out some idea—say, for example, a boiler, such as suggested by 
“ Boiler” last week. There is evidence of this in yoking steam 
to the plough and spade. 

In these days when we find that firms are to be found who will 
trade upon the capital of their servants, one cannot wonder at 
the draughtsman being underpaid. ‘‘ Wanted, a traveller of 
experience in the trade, upon commission. None need 
apply who has not a first-class connection. Security required.” 

ere is a man wanted possessing experience, with address that 
shall make friends oe keep them, with a connection made in 
business necessarily at some expense, to travel at his own cost, 
introduce his employer, give security for his discharge of his 
duties—whatever they may be thought to be by a man with such 
an elastic conscience—and also to guarantee against bad debts— 
for a small commission. 

My brethren of the drawing board, our paths are not to be 
smoothed by betraying our employer; remember that we occupy 
a debateable ground; we are not necessary to the foreman who 
will use his chalk on the smith’s cowl, and combine the whole by 
some rule of thumb; we are a check on the foreman for the 
employer; we have to design for his interest, and record for 
reproduction ; we are hated by the clerks, who look down on us 
with jealousy; and we grumble at our pay while getting some- 
times more than we can earn. 

The German draughtsmen estimate their own labours more 
fairly, for as a rule those whom I have come across are (practical 
workmen, perhaps, but) theorists, wasting more time over the 
discrepancy of j;in. than would have made the drawing, and 
totally ignorant of all defects to which the machine under con- 
sideration is liable. As copyists and clerks they vary from 18s. 
to 30s. per week, and seeing that they come here to learn, they 
are not cheap at the price. 

Our fault lies with ourselves; apprentices are not students; we 
are transitions, the hobbadyhoys of engineering, emerging from 
an incipient stage and awkward at our proper work for want of 
training and confidence. If qualified, consider that no 
draughtsman should accept less than a foreman’s pay for his 
work, and he will get it, and soon repay the difference between 
that and the small pittance previously doled out. TRIANGLE. 














Souta Kensineton Museum. — Visitors during the week ending 
May 4th, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10a.m. to 10p.m., Museum, 10,472; mercantile marine, 
building materials, and other collections, 2265. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2596; mercantile marine, building materials, and other 
collections, 209. Total, 15,542. Average of corresponding week 
in former years, 17,869. Total from the opening of the Museum, 
17,174,611, 

INSTITUTION OF MECHANICAL ENGINEERS.—PaRIS MEETING.— 
The summer meeting of the institution will be held in Paris, in 
Whitsun week next—Tuesday, June 11th, to Friday, June 14th, 
inclusive—and the following programme has been provisionally 
arranged :—Tuesday: 9 a.m., meeting to receive address from the 

resident, followed by reading and discussion of papers. 
Wale: 9a.m., meeting for reading and discussion of papers; 
3 p.m., excursion to main drainage works of the Paris Munici- 
pality, by invitation; 8 p.m., annual summer dinner of the insti- 
tution, to be held at the Grand Hotel, tickets £2 2s. each. 
Thursday: 9 a.m., meeting for reading and discussion of papers s 
8 p.m., conversazione, by invitation, at the Conservatoire des Arts 
et Métiers. Friday: Excursion to the chocolate works and 
industrial establishments of M. Menier, at Noisiel, near Paris. 
The council have great pleasure in stating that the Société des 
Ingénieurs Civils have most kindly offered to the institution the 
free use of their rooms, 10, Cité Rougemont, during the meeting. 
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FURNACES FOR EIGHTY-TON STEAM HAMMER AT CREUSOT. 
MM. SCHNEIDER ET CIE, CREUSOT, ENGINEERS. 


(For description see page 335.) 
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EIGHTY-TON STEAM HAMMER FORGE, CREUSOT. 


MM. SCHNEIDER ET CIE., CREUSOT, ENGINEERS. 
( For description see page 335.) 
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WATER JETS FOR EXTINGUISHING FIRES. 

In the report by Messrs. Bazalgette, Bramwell, and 
Easton, published in THE ENGINeeR for Jan. 25th, 1878, 
reference 1s made to certain experiments carried out at 
Grays. The following report deals with these experi- 
ments, and will be found to possess much interest :— 

25th June, 1877. 

To the Metropolitan Board of Works, 

GENTLEMEN,—-Now that the select committee of the House of 
Commons on the Metropolitan Fire Brigade and the Beard, have 
visited Grays, and have seen the experiments there in connection 
with the supply of water for the extinction of fires, we think it 
opportune to make this report upon the engineering aspect (and 
upon the engineering aspect alone) of the question which the 
Committee of the House of Commons have under their considera- 
tion. 

We may recall to your recollection that on the motion of Mr. 
Ritchie, member for the ‘ower Hamlets, it was ordered, on the 
21st of March, 1876: ‘* That a select committee be appointed 
to enquire into the constitution, emoluments, and finance of the 
Metropolitan Fire Brigade, and into the most efficient means of 





| engines. 


be found (see questions 3345 and 3440 of 1877) that Mr. Muir, the 
engineer of the New River Company, estimates the total expendi- 
ture at £750,000. It is only right to state that that gentleman is 
of opinion that it would be well to spend this large sum of money, 
even if the hydrants were used only for the purpose of improved 
outlets for water, which water would have to be raised by fire 
We are of a contrary opinion, for we think that it 
would not be desirable to spend this sum unless the hydrants 
were to fulfil their true duty—that of being the means of obtain- 
ing powerful jets without the use of fire engines; but, as regards 
hydrants fulfilling this purpose, Mr. Muir (see question No. 3365 
of this year’s evidence) deprecates the notion, and says that to 


| enable this end to be attained, the water must be supplied at so 


much higher a pressure that the companies would have to expend 
annually an extra £150,000 in pumping power, and that moreover 
there would have to be a contemporaneous expenditure in altering 
the house fittings to resist the constant service even without extra 
pressure, which would amount to £8 per house, or between three 
and 4 millions of money for the houses within your district. (See 
3451, 3497.) 

When we received your instructions to look into the matter, we 


| believed it necessary to obtain, experimentally, information as to 


providing further security from loss of life and property by fire in | 


the metropolis.” 
is committee, consisting of the members, of Parliament 


| kindly afforded to us. 


mentioned at foot,* met for the first time on the 7th of April, | 


1876. They met on twenty-onesother occasions during the session 
of 1876, and during the present session they have met thirteen 
times, ‘The members and officials of your Board and of the 
Corporation of London have given evidence, as have also the 
engineers and officers of some of the water companies, theatrical 
managers, and numerous other persons, some of them being from 
provincial towns. We have also given evidence before the com- 
mittee, and we will now p to consider the engineering 
questions involved in the inquiry, taking as cur basis of the 
water requirements for fires, the information given to the com- 
mittee by Captain Shaw, and taking further, the various Acts of 
Parliament in force relating to the London waterworks, and the 
Act of 1871. 

By Section 34 of that Act, it is directed that where a water 
company gives a constant supply, then, on the demand of the 
Metropolitan Board of Works, or on the motion of any water 
company, fire plugs or hydrants shall be placed by the water 
company, in such number, and in such positions as may be deemed 
expedient for the protection of property from fire, but that in 
either case the cost is to be defrayed by the Metropolitan 
Board 


With respect to constant service, we need hardly remind your 
Board that the provisions of the Act of 1852 were.a dead letter, 
and that in order to cure this state of things, the Act of 1871 was 

, and that under that Act the water companies issued a set 
of regulations for domestic fittings—fittings which must be applied 
before constant service was given, and that you, in the interests 


1 


| 
| 





| 
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of the public, felt bound te oppose the projected regulations as | 


most oppressive, and that thereupon a Commission, presided over 


in the first instance by the Duke of Richmond, but afterwards by | ¢ : 
statements before the committee were to be disputed, and there 


Lord Methuen, was appointed, and that the Commission modified 
the regulations sought to be established by the water companies, 
and did so materially in favour of the consumer. Since then, 
certain companies are extending the constant supply in their 
districts, particularly the East London Company. Other 


companies (two other—the Kent and the New River), adopt | 


constant supply also in a certain degree, and all the companies 


have undoubtedly many miles of mains, which are constantly | 


charged. Under these circumstances, views have been advanced 
before the select committee, that the time had fully arrived when 
the Metropolitan Board, acting in accordance with the before 
mentioned Sectiori 34 of the Act of 1871, should replace fire-plugs 
by hydrants, and it was urged in furtherance of these views that 
hydrants had already been supplied to Manchester, and to some 
other large provincial towns, that their use was being adopted by 
the Corporation of the City of London, who were gradually 


certain points connected with hose friction, and heights of jets; 
we therefore made some few experiments at the pumping station 
of the South Essex Water Company, Grays, the use of which was 
These experiments enabled us to state 
with confidence, before the committee, the extent of certain 
resistances that must be taken into account when considering the 
useful effect of jets. 

We have already mentioned that Captain Shaw's requirements 
—which he calls “‘small”—amount to 150 gallons for each jet, 
with a probable length of 200ft. of hose. Our early experiments 
at Grays showed us that in round numbers 25 per cent. of the 
length of the ordinary brigade hose must be deducted from the 
head effective to produce the jet were there no hose interposed— 
that is tosay, that if at the hydrant there were a pressure of 

O0ft. to produce the jet, the mere necessity of conveying 
150 gallons of water per minute through 200ft. of hose, would 
take off 25 per cent. of 200ft. or 50ft. from -the head of 100ft., 


| so that the power at the end of the hose to produce the jet 


would no longer be 100ft., but only 50ft. Our experiments 
further showed that about—but varying under different condi- 
tions—five-eighths only of the effective head would be the height 
to which the body of water—not the extreme spray—would be 
thrown, so that, to give an example, if 100ft. were available at 
the hydrant, then with 200ft. of hose and 150 gallons per minute, 
50ft. alone would be available at the branch, and that 50ft. 
would produce about 30ft. to 35ft. of jet; a poor result when 
compared with the assumed 100ft. of pressure. It was manifest 
to us that the select committee were unprepared for these facts. 
At that we are not surprised, as the committee was not composed 
of engineers, but we considered it most desirable that these points 
should be established, and thereupon on the 7th of July, 1876, 
the Board, acting upon our recommendation, authorised us to 
make a series of experiments upon the flow of water through 
different sizes and lengths of hose of various descriptions. This 
was done, but as it appeared in the following session that our 


was to be a conflict of evidence, it became necessary to extend 
the scope of these experiments in such a manner as to establish 
beyond any doubt the correctness of the theories upon ‘which 
the whole of our evidence before the committee was based. 

To carry out these experiments we caused to be arranged at 
the Grays works, which were once more placed at our disposal, 
apparatus for showing with exactitude the resistance of hose 
friction with varying lengths and varying quantities, and vary- 
ing diameters, the ratios of jets to the pressures immediately 
producing them, and also the friction of water through cast iron 
pipes. This latter subject was well known to us, as, indeed, it 


| is, or ought to be, to all engineers professing to deal with 


applying them throughout their district, and that they were also | 


employed in the Inner Temple. 

We believe (for the reason that we have given before the com- 
mittee and that we propose to repeat in brief in this report) that 
it would have been undesirable for your Board to have incurred, 
in the present condition of things, the heavy expense which must 
have been sustained to provide the whole of the metropolis with 
hydrants, and that had you done so you would have made an 
outlay which, toa very large extent, would have been useless, 


and which would have had to be repeated so soon as the conditions | 


of the water supply for the extinction of tires were made really 
satisfactory. 

Captain Shaw said in substance (see questions 203 to 212 and 
1410, evidence of 1876), that the requirements of water for a fire 
are after all but very small—2000 gallons a minute delivered 
through not more than an aggregate length of half a-mile of hose, 





or 150 gallons a minute per engine for each of fourteen engines, | . 
| had a reservoir 200ft., say, 


with 200ft. of hose to each; but Captain Shaw goes on to say 
that small as these requirements are, he believes many of the 
water companies are unable to meet them at the present time. It 


must be remembered that Captain Shaw is here speaking of the | 


extinguishing of fires by the employment of fire engines which 
lift the water delivered by the fire-plugs, and that therefore this 
delivery may be, and is, made at the ground level. 
Shaw be correct in his estimate of the inadequacy of the water 


If Captain | 


} 


companies’ — for delivering this quantity of water at the | 


ground level, it becomes manifest on very slight consideration 
that the inadequacy would be magnified many times were it 
sought to deliver water from hydrants in jets, as substitutes for 
fire engines. 

We pointed out in our evidence that the duties of hydrants 
were two-fold; the first, an important duty, that of enabling a 
hose and branch to be attached, so that a jet (if there were an 
adequate water supply and pressure) might be applied without 
the intervention of any fire engine whatever; the second, a ve 
much inferior duty, simply that of being a good mechanical coc 
for the delivery of water at the ground level, to be raised by a 
fire engine. An improvement, no doubt, over the wooden fire 
plug, but if the hydrant is to exercise no higher function than 
that of an improved stop-cock, then one which would not be 
worth the cost, as to replace the present fire-plugs by an adequate 
number of hydrants has been estimated at various sums up to 
£1,000,000. We believe that, in round numbers, some 75,000 to 
100,000 hydrants would be required. With respect to the cost, 
it must not be supposed that the mere value of the hydrant is the 
only cost; very commonly there would have to be added to it 
the expense of the introduction into the main of a short piece of 
main pipe having a branch to it, the leading away from that 
branch a pipe to the hydrant itself and the taking up of the pavin 
and the making good. It appears from the evidence of 1876, an 
from questions 506 to 509 of 1877, that the Corporation are about 
to expend, including all the foregoing matters, from £25 to £30 
per hydrant. Probably there is no part of the metropolis in 
which the cost will be greater than in the City, looking at the 
fact that, in order not to interfere with the traffic, much of the 
work would have to be done at night; but beyond the City 
boundary there are parts of the metropolis in which the providing 
of hydrants would be nearly as costly as in the City ; on the other 
hand there are places in the suburbs where the expense would be 
very much less, On the whole it is, in our judgment, a low 
estimate to say that the hydrants, with their connections and 
cost of repaying, could be put down at £10 per hydrant. It will 

* Sir Henry Selwin-Ibbetson (chairman), Mr, Stevenson, Mr. M‘Lagan, 
Mr. Clifton, Mr. Kinnaird, Sir Henry Peek, Mr, Andrew Lusk, Lord 
Lindsay, Mr. Herbert, Mr. Hardcastle, Marquis of Tavistock, Mr. Onslow, 
Mr. Hayter, Mr. Forsyth, Mr. Hankey, Sir William Fraser, Mr. Young, 
Mr, Locke, Mr. John Stewart Hardy, Sir James Hogg, Mr. Ritchie. 





hydraulic matters, but we believe that the committee did not 
appreciate, and had not a concurrence of evidence before them 
enabling them to appreciate, how, not merely was there a reduc- 
tion in available head due to the friction of the hose, but that 
there was a large reduction due to the friction of the water 
through the mains and pipes leading up tothe hydrant. In the 
instance we have put before you, we have assumed 100ft. pressure 
at the hydrant. This, of course, means 100ft. when the water is 
flowing, but to produce that 100ft., under these circumstances, 
there may be required 150ft., 200ft. or 250ft. or more, depending 
upon the lengths and sizes of the mains and pipes between the 
engines or reservoirs giving the pressures 8 the place where 
the hydrant is situated, and depending also upon the demands 
for water being made from these pipes at other places on their 


line ; for domestic purposes, for road watering, or for any other 


source of consumption. In our judgment it was most necessary 
that the select committee should have an opportunity of satisfy- 
ing themselves, and of testing, by inspection, these sources of 
reduction, as otherwise they might—not being hydraulic engi- 
neers—be led away with the notion that if a particular company 
y, above a certain level, at all events 
that 200ft. would be available at the hydrant, even if it were 
not available after allowing for the hose friction; it therefore 
became necessary to show them that this was not so, and that 
from that 200ft. there would have to be made large deductions, 
due to the resistance of the water in passing through the mains 
and pipes between the reservoir and the hydrant. 

With these objects we made at Grays the following arrange- 
ments. We provided a Gin. stop-cock on one of the company’s 
mains, from which proceeded about 25ft. of Gin. pipe terminating 
in a 4in. hydrant, having a stand-pipe with four 2}in. outlets. 
In the course: of this 6in. main there was a Siemens’ meter and a 
stop-cock between the meter and the hydrant. From this 6in. 
main, at a point between the meter and the last-mentioned stop- 
cock, a curved 4in. branch started out, to which was jointed 
220 yards—one-eighth of amile—of 4in. pipe, laid in a looped 
form with very easy curves, and returning again by another 4in. 
branch into the Gin. main beyond the stop-cock. A second stop- 
cock—a 4in. one—was placed in the 4in. main. By this arrange- 
ment it was possible, on opening the 6in. cock and closing the 
4in., to cause the water to pass direct from the meter through 
the Gin. pipe and out at the hydrant, or on closing the 6in. cock 
and opening the 4in., to cause the water to traverse the one- 
eighth of a mile of 4in. pipe. Suitable pressure gauges being 

laced in the course of the pipes, it was possible to ascertain 
7 inspection of these gauge, the resistance offered by the 
friction of the water against the sides of the 4in. pipe in 
traversing the one-eighth mile of that dimension of pipe wi 
given quantities of water. 

These arrangements would enable the committee to see how, 
while it was competent for one-eighth of a mile of 4in. pipe to 
deliver a large quantity of water at the ground level which might 
be used by fire-engines, it was not possible to use that quantity 
from several hoses as natural jets, because the effective head had 
been destroyed by the friction of the pipe. 

For the purpose of showing the resistance of the hose itself in 
cases where quantities of water, not exceeding, say, 200 or 240 
gallons of water per minute are wanted, through each single hose, 
another apparatus was used with a smaller meter. 

This apparatus comprised a regulating cock, the meter, a pres- 
sure gauge, the hydrant produced by Mr. Muir before the com- 
mittee with a stop cock, a trough to take away the water when 
it did not flow through the hose, and that there might be no ques- 
tion as to the pressures actually required to produce given velo- 
cities with given quantities of water, there was attached to this 
apparatus a canvas hose, the mouth of which could be elevated b: 
a rope and pulley on the gauge ladder, hereafter to be mentioned, 
to any point not exceeding 80ft. above the outlet of the hydrant 
stand pipe, which outlet was at the level of the centres of the 
various pressure gauges used in the experiment, By lifting the 








mouth of this hose to any desired point, and then turning on just 
so much water as to rise to the mouth while the experiment was 
taking place, obviously a head or pressure equal to the elevation 
of the hose was being employed, as much so as if, instead of there 
being a mere canvas hose, there had been a reservoir of many 
acres in extent. As it was not convenient, at such heights, to 
send men up the ladder to look down on to the mouth of the hose 
to ascertain whether it was full, the plan was resorted to of 
putting on just a little more water, so that it dribbled over 
the top of the hose, thereby showing that quite the full head was 
attained. 

For the third section of inquiry in the subject of jet production, 
viz., the ratio, under different circumstances, between the pres- 
sure at the branch producing the jet, and the height of the jet 
itself, a copper vessel was interposed between the end of the hose 
and the branch. ‘To this vessel a pressure gauge was fixed, and 
in that way the pressure was ascertained, while the height of the 
jet was measured against ladders 100ft. high, erected and painted 
in parti-colour at each 5ft., and having also boards projecting out 
from their sides at 30ft., 40ft., 50ft., and 60ft. above the gauges ; 
and, moreover, to test the accuracy of the meters, a measuring 
tank, employed by the Fire Brigade, was kindly lent by Captain 
Shaw, and from time to time the meters were compared with 
this tank, and were both found to be absolutely correct in their 
indications. 

This may probably be the proper place to express our thanks 
to Captain Shaw for the attention that he has paid us, and to say 
how thoroughly satisfied we have been with the assistance 
received from Mr. Chalkeley and his two men, Morris and 
Harris, who have been of the greatest possible use to us, and have 
carried out their duties with an amount of intelligence and 
untiring assiduity that deserve the highest praise. 

The foregoing arrangements having been made, and preliminary 
experiments having been gone through by ourselves, we, on 
Saturday, the 9th inst, were favoured with the presence of many 
of the members of your Board, with that of several members of 
the Select Committee on the Fire Brigade, including the chair- 
man (Sir H. Selwin-Ibbetson, Bart.), and the chairmen, engineers, 
and solicitors of some of the water companies. Some members of 
the Corporation, and officers of the Metropolitan Board and of 
the Corporation also accepted invitations, 

For elucidating the evidence that had been offered by us before 
the committee, we drew up the programme of experiments, which 
is printed in the Appendix, We were aware it was lengthy, and 
that probably time would not admit of its being carried out in 
its integrity ; nevertheless, they were the experiments which we 
had deemed it desirable the committee should see, 

Those of you who attended are aware that the experiments 
A, showing the hose friction, were carried out with the following 
results :— 

To drive 150 gallons of water per minute through the hydrant 
and stand-pipe, required only 6ft. lin. of head, while to drive the 
same quantity through the hydrant, the stand-pipe, and 203ft. 
Win. of nominal 2) Brigade leather hose, demanded 61ft., showing 
that 53ft. Llin. of head were requisite to overcome the friction due 
to the passage of 150 gallons of water per minute through 
203ft. 10in. of hose. 

When the quantities of water per miunte and the diameter of 
the hose are constant, the resistance varies directly as the length. 
To test this, the hose was uncoupled as nearly as possible in the 
middle, and then it was found that to drive the 150 gallons of 
water per minute through the hydrant, the stand-pipe, and about 
101ft. 10in. of hose, demanded only 33ft. of pressure. If from 
this 33ft. there be deducted the 6ft. lin.—the pressure required 
for the hydrant and stand-pipe—there will remain 26ft. llin., a 
practical agreement with the half of the 53ft. llin., viz., 
26ft. 114in., thus proving, as had been stated by us in our evidence 
before the committee, that about 25 per cent. of the length of the 
hose, or 3in. in every foot, represented the resistance due to the 
friction of the hose when passing 150 gallons of water through it 
per minute ; in fact, the result was in excess of our statement, as 
25 per cent. would have amounted to only 50ft. 10in. for a length 
of 203ft. 10in. of hose, while the experiment gave, as we have 
stated, 53ft. Llin., or 3ft. lin. more. 

The experiment was then repeated, with what was intended to 
be half the quantity of water per minute, viz., 75 gallons, but 
time did not admit of the correct adjustment of the regulating 
cock. Asa matter of fact, lft. 4in. of pressure drove 80 gallons 
through the hydrant and stand-pipe. ‘The hose was then coupled 
up its full length, and 72, not 75 gallons, were driven through the 
stand-pipe, the hydrant, and hose by I4ft. of pressure, about 
12ft. llin. or 13ft. of this being attributable to the hose friction. 
The friction varying as the square of the quantities, had 
75 gallons exactly passed through, there should have been a 
friction of the one-fourth part of 53ft. lin. or 13ft. 6in., while the 
72 gallons gave 13ft., a sufficiently near accord. 

An experiment was then made to show the maximum quantity 
of water that could be got through the hydrant, the stand pipe, 
and the 203ft. 10in. of hose, with 40ft. of pressure, and this was 
found to amount to 122 gallons, that is to say, as we had stated 
in our evidence, with the East London Waterworks pressure of 
40ft. above the pavement, not only would it be impossible to 
apply any jet at all, delivering 150 gallons per minute, but it 
would not be possible to drive the 150 gallons per minute through 
the hose, delivering full bore at the ground level, a statement 
which was exactly proved by this experiment, which showed that 
under these circumstances the quantity of water was 28 gallons 
below the 150 gallons per minute. 

At the request of certain members of the committee, instead of 
waiting for the experiment in its proper place in ‘‘C” in the 
programme, a branch was attached to the hose, and a gin. nozzle 
applied. This gave a jet variously estimate at 24ft. to 26ft.—say 
Obit. high to the very top of all, and a delivery of 85 gallons per 
minute, the pressure being maintained at the 40ft. The nozzle 
was then changed to }in. diameter, which improved the height of 
the jet, and caused it to rise to probably 32ft., but diminished the 
delivery from 85 gallons down to the trifling quantity of 43 gallons 
per minute. Then, at the request of a member of the committee, 
a ljin. nozzle was put on. ‘This delivered 98 gallons per minute, 
but the jet only rose to 17ft. : 

At this point Sir H. Selwin-Ibbetson suggested an experiment, 
viz., the sending ofa fireman to the top of the engine-house, 
which building is 25ft. high, and the playing from there a jet 
from a ee nozzle, the pressure being as before 40ft. The nozzle 
was held probably 3ft. above the engine-house, the quantity 
delivered was about 20 gallons per minute, and the jet did not 
rise above 7ft. or 8ft. is appeared to excite the surprise of 
some of those who were present, who seemed to entertain the 
notion, that if there were 40ft. of pressure supplied by a water 
company, that 40ft. of pressure would prevail at any point ina 
building where a hose might be attached, forgetting that the 
pressure was 40ft. above the ground, and that if the fireman had 
gone up 41ft. high in a building, no water would have flowed at 
all; while if he went up 30ft., only 10ft. of pressure would remain 
to give the delivery. : 

fter a short interval the experiments were resumed, but in 
consequence of its being n for certain members of the 
committee to leave early, the order of the programme was varied, 
and some of the experiments ‘‘ C,” the jet y Spee were tried. 

The arrangement of the * ie vessel at the base of the branch 
has already been explained. As the hose friction had been 
determined separately, and as it was desirable to preserve as much 
pressure as possible in the copper vessel at the base of the branch, 
the 200ft. of brigade hose was discarded, and only a 35ft. length 
of canvas hose was employed. 

In the first experiment a fin. nozzle was used, and a pressure 
of 280ft. was maintained in the copper vessel. The jet varied 
from 90ft. to 110ft. in height, and average of the solid water (not 
spray) being 100ft.; the quantity was 225 gallons, 

¢: To be continued. ) 


————— 





ee Vw eeu 


= = 


~ 





May 10, 1878. 





THE ENGINEER. 


129 








RAILWAY MATTERS. 


THE American Manufacturer records and moralises :—‘‘ A 
woman caught the high French heels of her shoes in a railroad 
track, near Meriden, Minn., and was held fast while a train cut 
off her legs. Moral: Railroads should be abolished.” 


Tue council of the Wolverhampton Chamber of Commerce 
have decided to petition the railway companies in the district 
for a special tariff for carrying hardwares at owners’ risk intended 
for shipment. They complain that the companies charge the 
same tariff for goods intended for abroad as for goods intended 
for home consumption, and that, whereas damage to hardwares 
consumed at home is made good by the carriers, injury done to 
wares for export is not discovered until too late to recover 
damages. 

A RECENT report of the inspector of the St. Gothard tunnel 
states that the irregular character of the formations pierced by 
the tunnel has entirely ceased, and that the work is now pro- 
gressing through uniformly regular strata. On the south side 
the boring progresses at the rate of 10ft. daily through gneiss. 
The rate is somewhat less on the north side, where the tunnel is 
not yet out of the serpentine. The thickness of this stratum of 
—e now being pierced is already double that estimated by 
geologists from the surface indications, 

Ir is estimated that the railways of the United States consume 
ennually about 150,000 acres of timber for sleepers, about 300,000 
for the manufacture of rolling stock, and near 500,000 acres for 
fuel, making a total of 1,000,000 acres, or 1500 square miles of 
timber oigped off for the railway alone. These figures, which 
may not be far from correct, suggest the necessary of planting 
timber for ties or else looking for some other material for them 
ere long. Coal is rapidly replacing wood for fuel, and iron is 
being used more and more in the construction of buildings, 
bridges, cars, &c., but our Americancontemporaries hold that ‘‘ for 
all that, timber is certain to be very scarce some day unless 
systematic planting is soon undertaken.” 

Tue Cleveland, O., Herald, of March 28th, says :—‘‘ The north- 
bound train on the Cleveland, Tuscarawas Valley, and Wheeling 
Railway, when between Massillon and Fulton yesterday after- 
noon, was struck by lightning. The engineer and brakeman 
received slight injuries about the head and lower limbs, but the 
passengers escaped without more than a terrible shaking up and 
a sudden fright. The baggage car was somewhat shattered, and, 
after the effects of the shock had passed, the conductor passed 
through, exhibiting some large pieces of the timbers where the 
car was shattered. ‘The report of the electric flash was as if a 
cannon had exploded in the centre of the train. As quick as the 
flash every passenger was raised from his seat, and some felt the 
shock some minutes afterwards. It was miraculous that the 
Pa did not count some victims, or throw the train from the 
track.” 

Mr. ALbert BorsiG, the well-known locomotive engineer of 
Berlin, died on the 10th April at the early age of forty-nine. 
The works were founded by his father in 1837, and have since 
the beginning turned out over 3600 locomotives for Germany, 
Russia, Sweden, Denmark, Holland, and Austria, and for the 
Dutch colonies. Mr. Borsig was one of the largest employers of 
labour, the number of his workmen at his Berlin works and at 
his iron and steel works and coal mines in Silesia exceeding 

How successfully the works have been carried on is 
shown by the fact that Mr. Borsig’s father began work with a 
capital of £1500 lent to him by a Berlin tradesman, and that the 
son died one of the wealthiest men in Germany, having left 
property worth about three millions sterling. Under the will of 
the late Mr. Borsig the works will be conducted by a board of 
trustees until his children—the eldest boy being only eleven 
years—become of age. 


A serres of experiments are about to be carried out at the 
Royal Arsenal, Woolwich, to test the efficiency of a special kind 
of locomotive engine which has been constructed for the new 
trench railway. This railway is designed to be laid upon the 
surface of the ground wherever it may be found necessary to 
construct earth-works or to transport material, the ordinary 
methods of reducing irregularities by cuttings and embankments 
being out of the question in field operations, The engine is, 
therefore, designed to ascend and descend sharp gradients, and is 
also fitted with an apparatus for hauling up and lowering loaded 
trucks. A hill too steep to be ascended with a load behind may 
be surmounted by the engine alone, and it may then wind up 
the load after it. An experimental railway running up and 
down hill in irregular fashion is being formed near the butts in 
the Government Marshes adjoining the Royal Arsenal, Woolwich, 
for the purpose of the trial. 


Tue accident which occurred on the 10th February, near 
Lamington station, on the Caledonian Railway, when the whole 
of the 9°10 p.m. passenger train from Glasgow to the South, 
which consisted of an engine and tender and eleven vehicles, left 
the rails, with the exception of the leading wheels of the engine, 
the last two vehicles being partly turned over on their sides, is 
attributed by Major-General Hutchinson to the fracture of the 
rails. In the tender the bottom of the left centre cast iron brake 
hanger was broken off 6in. from the bottom, the brake block 
having consequently dropped off, and this, it is thought, might 
have caused the rail fracture. The van next the tender had its 
front buffer beam torn out, the two carriages next it were not 
damaged, the three next carriages had their footboards broken, 
the van and carriage following were not damaged, the 
next two carriages were damaged, the rear van had its coup- 
ling broken and panels damaged, and in the permanent way 468 
chairs and seven rails were broken, and 268 sleepers had to be 
replaced. An effective automatic continuous brake, instead of 
the partial hand and chain brakes employed, would have saved 
much of this loss. 


Tue Pall Mall Gazette, in an article on the progress in English 
railway travelling, after lauding the great improvements which 
have been effected by the principal railway companies in the 
matter of their carriages, and the appliances for the prevention 
of accidents, says :—‘‘'There still remain, however, many weak 
points for reform. The price of annual tickets to suburban resi- 
dents around London are fixed quite arbitrarily, and are inmany 
places far too high. Especially this is the case when there is no 
competition ; the trains are inconveniently crowded at certain 
hours, and the authorities do not seem anxious to oblige passen- 
gers who are literally at their mercy both as regards fares and 
accommodation. hen anything occurs in the way of a horse- 
race or a boat-race, the roughs have it all their own way, the 
first-class carriages are choked with foul-mouthed ruffians, drink- 
ing, gambling, and smoking at their will, while the porters look 
another way and the station-master disappears altogether. If any 
public-spirited magistrate would take the trouble to travel at 
those times on certain lines and observe for himself, he might 
contribute to the general welfare by making known his experience. 
The smoking carriages are often p Ban of dirt and foul smells, the 
first often no less than the third. The compartments not bein; 
provided with spitoons of any kind, the floors become covered wit 
ash and saliva. The over-crowding on the Metropolitan lines 
every evening is disgraceful and a dangerous, but it is never 
interfered with. There is seldom any porter to apply to, or to 

ive any direction to a bewildered traveller from the country. 

gain, the train stops too short a time for passengers to get in or 
out safely, and many dreadful accidents have been the result. A 
fatal one occurred only the other day. It is generally the guard 
who slams the doors and jumps into his van when the train is in 
motion, rules notwithstanding. The Great Northern Company 
has recently excluded ladies and children from the lavatories 
attached to the waiting rooms on their lines unless paid for e 

new tax seems rather shabby, and just a little brutal.” 





NOTES AND MEMORANDA. 


M. Stovernorr, in using during the electrolysis of H,SO, an 
aluminium plate for anode, remarked the formation of a solid 
precipitate of alumina on the surface of the plate. The precipi- 
tate is remarkably solid, will scratch glass, and cannot be frabbed 
off even by emery powder. Alkalies and acids have a very 
feeble action on it. Ona polished aluminium plate the alumina 
galvanically precipitated gives beautiful Nobili’s rings. ; 

A LiTtLe village in the neighbourhood ef Draguignan, France, 
has, says Nature, lately been the scene of aremarkable subsidence 
which has attracted the curious from all directions. An elliptical 
tract of ground, containing over 10,000 square feet, sank gradu- 
ally one day, accompanied by loud noises, until it left an orifice 
of over 100ft. in depth, with water at the bottom. Numerous 
trees and vines disappeared completely in the depths of the new 
lake. <A similar depression on a smaller scale occurred in the 
same vicinity a century ago, and both the phenomena are attri- 
buted to the action of subterranean streams. 

THE scale of intensities of the sounds perceptible to our ear is 
very great, a fact easily appreciable when the difference between 
the faint hum of an insect, audible at barely a yard’s distance, 
and the thunder of artillery a couple of dozen miles away is 
considered. ‘These intensities being relatively as the square of 
the distances, the first would be but a fraction of the second, the 
denominator of which would be 1,600,000,000, all other thin; 
being equal. In order to compare the intensity of the sounds 
transmitted by the telephone with the intensity of the primitive 
sound, M. Demoget has recently made some interesting investi- 
gations, an account of which we find in Za Nature. 


Cu. TELLIER has used trimethylamine for the production of 
cold, under conditions which lead him to regard it as the best 
known frigorific. Vaporising at + 8 deg. C., under ordinary 
pressures, it requires a pressure of only from one to two additional 
atmospheres to sec hel it. This property allows us to utilise 
waste heat, especially the waste steam of manufactories, so that 
the cost of the refrigeration is limited to the bare expense of 
superintendence. A degree of cold equivalent to that produced 
by the consumption of 10,000 kilogrammes of ice, can, according 
to the Journal of the Franklin Institute, be thus obtained for a 
few frances. 


NEARLY all the waterworks companies of the metropolis are 
actively engaged in providing a constant water supply, and the 
number of miles of streets which now contain mains constantly 
charged and upon which gn for fire purposes could at once 
be fixed, in each district of the metropolis, is given in Mr. Frank 
Bolton’s report for the month of March, as follows :—Kent, 80 
miles; New River, 196; East London, 85; Southwark and 
Vauxhall, 1125; West Middlesex, 70; Grand Junction, 414; 
Lambeth, 70; Chelsea, 56, making a total length of 711 miles, 
the water companies are ready to affix hydrants thereon when 
required by the authorities. The total number of hydrants 
erected is at present 4527, of which 2813 are for private purposes, 
542 for street watering, 697 for public use, and 475 in Government 
establishments. 

In a note to the French Academy, M. Brequet says that all the 
points of the telephone—the handle the binding screws, the shell, 
&c., as well as the plate, may enable one to hear sounds. He 
demonstrates this with the string telephone. Attaching the 
string to any point of the Bell telephone, and using the parch- 
ment membrane, one may easily correspond with a person using 
a Bell telephone. Thus, by attaching several string telephones to 
a Bell telephone, several persons may hear the messages simul- 
taneously. To render string telephones more practically useful, 
M. Brequet fixes to the centre of the membrane two or several 
strings meeting there at an angle. The sound carried by one of 
them is propagated by all the others. A thread is also passed 
through the centres of membranes, which then serve as supports 
for long, straight lines. A sort of relay is also formed by means 
of a brass cylinder with two membranes, to which strings are 
connected. This method of extending the string telephone has 
been in use in this country for the past three years. 


M, D, Larcurnorr has tried some experiments with the 
telephone. He measured the resistance of coils and the magnetic 
moments of five instruments :— 

No. of telephone. 
LL & oS eee 
Resistance, Siemens’ units .. soe 42 24 55 45 
Position of the magnetic needle .. 45° 48° 51° 34° 45° 


M. Latchinoff thinks that the vibrations of the plate in tele- 
phones has a different character from the vibrations producing 
Chladni’s figures. The introduction of a feeble current into the 
telephone coil has no apparent action on the sound. 


In a communication to the Lafayette Chemical Society of 
Lafayette College, Easton, Pa., Mr. J. Gayley states that in 
November, 1877, the blast was taken off No. 4 Furnace at the 
Crane Ironworks, Catasauqua, Pa., for which he is chemist, in 
order to place in position a new bell and to repair the arch of the 
gas flue leading to the boilers, The bricks forming the arch of this 

ue, from some cause unknown, had become disarranged to a 
great extent and were apparently ready to drop at any moment, so 
that it was found necessary to take down a portion of the furnace 
lining. The inner circle of fire-brick in the upper portion of the 
furnace was protected by a cast iron casing, covering the exposed 
ends and under surfaces. At a distance of 8ft. from the furnace 
top, filling in between the iron casings above and the fire-brick 
below, was found a large deposit of carbon. This deposit did not 
occur in isolated spots, but rather uniformly distributed throtigh- 
out the layers as far as we had opportunity to observe ; whether 
it extended to a greater depth, or the whole distance round the’ 
furnace, I am unable to say. The position of the deposit was on 
the front, or the side of the furnace receiving no blast, and almost 
directly underneath the gas flue. The courses of brick on this 
side of the furnace were distorted to a great extent and elevated 
several inches above those on the opposite side. Thus it seemed 
that the carbon had exerted a physical force, causing the displace- 
ment in the furnace lining and in the arch of the gas flue. No 
deposit was found beyond the inner circle of fire-brick, as the iron 
casings only extended this far. When taken from its position 
the mass of carbon was seen to glow, a partial combustion taking 

lace on the surface, converting the small particles of metallic 
iron or lower oxides distributed throughout the mass into the 
peroxide. This is readily seen on examining the lumps, where on 
the surface small particles of the peroxide of iron are noticed 
ually decreasing as we go in and finally di .ppearing in the 
interior. The carbon was found principally in the form of a 
a gpa but occasionally aggregated into lumps ; it hada uniform 
lack colour, and when rubbed on the hands resembled powdered 
geenite. It absorbed water readily and was slightly attracted 

y the magnet. The total amount of metallic iron was determined 
in samples taken from different portions of the mass. ‘Two 
samples of the fine portion taken from different places yielded, on 
analysis, 4°23 and 3°23 per cent. of metallic iron. The interior of 
one of the lumps was also analysed ; the total amount of metallic 
iron it contained was 2°56 per cent.; 0°35 of this existed as 
metallic iron, the remainder, 2°21 per cent., was combined as an 
oxide. The substance was free from cyanogen and chlorine. The 
cause of this formation was evidently due to the presence of the 
iron casings, as we do not find the deposit beyond the point where 
they extended. In the ‘‘ Transactions” of the American 
Institute of Mining Engineers, vol. ii, Mr. Frank Firmstone 
called attention toa similar deposition of carbon in the blast 
furnace, but I do not know that the occurrence is usual. The 
cause of the deposition of the carbon in the furnace at the Crane 
Works was doubtless the iron casings, which, when ially 
oxidised, effected the decomposition of the carbonic oxide in the 
manner first pointed out by Bell, and subsequently investigated 
by Gruner. 





MISCELLANEA. 


THE journeymen slaters in Dundee, who had been locked out 
for two months in consequence of their refusal to accept a reduc- 
tion of wages from 84d. to 8d. per hour, have intimated their 
willingness to resume their employment at the reduced rate of 
pay. 

Messrs. Hunter AND ENGLISH, engineers, of Bow, have 
received an order from the Admiralty for ten sets of ‘‘ Willans’ 
vatent ” engines, with machinery complete, for some 17ft. steam 
onc which are building for the Government at Messrs, 
Forrest s yard, at Limehouse. 


At Minneapolis, Minnesota, where many large flour milis are 
clustered near to the falls of St. Anthony, on the Mississippi 
river, a strange disaster happened on the 2nd inst. An explosion 
of gas, generated by a patented flour-purifying process, blew up 
the largest mill, which was immediately followed by explosions 
in two other mills, several more also catching fire. Fourteen 
persons were killed. Nearly one-half of the property in the mills 
in that city was destroyed, causing a loss of 1,500,000 dollars, 
The dead were horribly burnt. 

Tue American Chain Cable Works at Troy, N. Y., are making 
270 fathoms of 14%in. chain for a vessel now building at Philadel- 
phia, The links weigh nearly 30 lb. each; each 15 fathoms of 
chain is tested to a strain of 85 tons. The same works are also 
making the cables for two Brazilian steamers now in course of 
construction by John Roach and Sons at Chester, Pa.—360 
fathoms for the two. The works are supplied with power to test 
by a strain of 103 tons. When running full, the capacity of the 
works is fifteen tons of chain per day. 

A WANT which has been felt for many years is to be supplied 
by a small steam vessel which is now building to be a means of 
communication between the Royal Arsenal, Woolwich, and the 
School of Gunnery at Shoeburyness. Important experiments 
have frequently been delayed through the non-arrival of the 
necessary ammunition and stores, which at present have to depend 
for their conveyance upon barges, and are at the mercy of the 
weather. ‘The new vessel will cost about £1300, and be suited to 
the shallow draught of water at Shoeburyness Bay, where there 
is only 8ft. of water at spring tides. 

Tue act for the prevention of accidents by thrashing machines 
has been printed. It recites that by certain Acts of Soeeet 

provision is made for the fencing of dangerous machinery in 

Lotestes and mines, and it is expedient that similar provisions 
should be made with respect to thrashing machines worked by 
steam or by any motive power other than manual labour. Steam 
machines are to be fenced when worked under a penalty not 
exceeding £5 by summary conviction. ‘‘If in the prosecution of 
any person to whom the thrashing machine belongs or for whose 
service or benefit it is used it is shown that the machine was not 
in fact kept sufficiently and securely fenced during the working 
thereof, such person shall be deemed to have permitted the same, 
unless he satisfy the court that he took all reasonable precautions 
to ensure the observance of this Act.” On the prosecution of 
any person for an offence against this Act, he may on his own 
application be sworn and examined as a witness. Any constable 
may at any time enter on any premises in which he has reason- 
able cause to believe that a thrashing machine is being worked 
contrary to the provisions of this Act for the purpose of inspect- 
ing such machine. The Act is to come into operation on the 1st 
of August, 1879, and not to extend to Scotland or Ireland. 


Great extension is being made in the docks at Barrow. A 
new dock, 200 acres in extent, with a depth of 30ft. and an 
entrance width of 100ft., is being constructed, and when finished 
will be the largest dock in the country. The basin of this dock, 
74 acres in extent, has been completed, and the engineers are now 
filling it with water by means of a syphon. It will be ready for 
commerce in two or three months, and so soon as it is opened a 
new line of steamships, owned by a company formed for the 
purpose, will commence running between Galveston, North 
America, and Barrow, with live stock. Special steamships are 
being fitted for this trade, and slaughter-houses are to be erected 
near the docks, and the meat will find its way into the dead 
market. According to the new regulations of the Act of Parlia- 
ment, a new line of transatlantic passenger steamships will also 
be inaugurated at an early date between Barrow and North 
America, under the auspices of the Barrow Steamship Company, 
which already possesses five 4000 ton steamships engaged in the 
Anchor Line service. The timber trade, which is largely carried 
on at Barrow, is to be greatly developed, and the promoters of the 
new docks have made special provision in this direction. The 
channel: and harbour have been dredged toa great depth, and 
now operations are going on with a view to the removal of Peel 
Bar, at the entrance to the harbour, which, when completed, will 
allow large vessels to enter the harbour even at low water. Barrow 
is making rapid strides towards as important a maritime position 
as she holds in manufactures. 

THE corporation of Hertford have placed their works for the 

urification of the sewage of that town in the hands of the Rivers 
Purification Association, who, for an annual subsidy of £350, 
undertake the whole management of the place, as they have 
already done at Coventry, which they have successfully worked 
for some time under a subsidy from the corporation. Hertford 
is situated on the river Lea, from whence the New River Com- 
pany derives its supply. The average daily flow of sewage 
amounts to about 1,640,000 gallons, the population being 7169. 
Water-closets are in general use, and the sewage, which is very 
dilute in consequence of leakage of subsoil waters into the sewers, 
also contains refuse from breweries. By an Act passed in 18#, 
the New River Company obtained powers to lay down intercept- 
ing main sewers through the town, to construct works for treating 
the sewage by the lime process, and to convey the effluent water 
past the New River head into the Lea above the town of Ware. 
These sewage and outlet works cost the New River Company 
£28,000, and they pay the corporation of Hertford £600 a year to 
nurify the sewage. For sixteen years, from 1858 until 1875, the 
ime process was used to purify the sewage, at_a working cost of 
£410 a year, and was then given up, as the Phosphate Sewage 
Company took a lease of the sewage works, paying £100 a year 
rental, and receiving £300 a year for the treatment of the sewage, 
until lately, when the corporation, as aforesaid, placed their 
works in the hands of the association referred to, whose offices 
.are at 7, Westminster-chambers. 


Tue third reading of the Manchester (Thirlmere) Water Bill 
in the House of Commons will take place, we believe, on or about 
the 13th inst., and it will immediately afterwards be carried to 
the Upper House and read a first time. The second reading in 
the Lords will most probably take place on the 28rd. Jt is to be 
regretted that the promoters, owing to a persistent and futile 
opposition, should be compelled to re-prove their case, which has 
cheonby been sufficiently established. The impracticability of 
what is known as the Derwent Valley a counter sch 
advanced by the opponents of the bill—was clearly shown by Mr. 
Bateman before the Commons’ Committee, and although its 
costliness, combined with the fact of only slight evidence being 
adduced in support, ‘‘ rendered it necessary,” according to their 
report, “for the committee to take it into consideration as an 
alternative scheme,” the opponents of the bill seem determined 
to take the opinion of a Committee of the Lords upon it. Apart 
from the mere costliness of the scheme, it would involve the 
invasion by Manchester of a water-shed which belongs to other 
towns and districts—Derby being especially interested—and any 
attempt to carry it into effect would encounter irresistible oppo- 
sition from them, and doubtless also from the great Derbyshire 
landowners, whose interests would be seriously imperilled. This, 
says the Manchester Guardian, was clearly shown in the recent 
inquiry. The tan of the Corporation are, nevertheless, 
clinging to the Derwent Valley. 











THE-ENGINEER. 








May 10, 1878. 




















FRONT 








~ 


COLE DEL. 


SECTION 


MM. 


OF 


SCHNEIDER 








es 


(For description see page 335.) 





Sy N es: 

DW 
>= 

FOUNDATIONS 


ET 


CTE 


ae ELEVATION 


"9 






ENGINEERS. 







hilton 


Swain Se 





EIGHTY-TON STEAM HAMMER AT THE PARIS EXHIBITION. 


OYows 


cNo-------.. ae ----- CLEVATION 



































= 
4G 
; ' 

P \ 
i ‘ ' 
‘ frrocemonoonen= omen cm mmomnnesy H 
t P . \ \ 
/ \ H 
! f re 4 a. Fae: ie \ 
a ty f ad oi Rite aes \ H 
| / \ | 
8 a ae eh STR hn Ar 0 + Oe ' 
Or, ROT AY | aka be he eee _ f 
t | { aa 
Bel ARTEL Bree eae ee eee ABER AT oN A: ' 
a 4 
SCALE OF ENCLISH FEET 
oi2s64s65 10 1s 20 
! MRT en UT a ee A ee 
SCALE OF FRENCA METRES 
o™ 1 2 3 a s 6 4 
"Aa | N l eres cd 

















May 10, 1878. 


THE ENGINEER. 


331 








FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A. TwietmMever, Bookseller, 

NEW YORK.—THe WitimMer and Rocers News Company, 
81, Beekman-street. 


of Metallic Solutions with Filter Paper, and on the Detection of Cadmium,” 
by Mr. Thomas Bayley. (3) ‘‘ On the Action of Bromine upon Sulphur,” 
by Mr. J. Hannay. (4) ‘‘ On the Determination of _ Boiling Points,” 
by Mr. T. Carnelly, D.S8c., and Mr. W. Carleton Williams. ® * On 
ntial Oil of .” by Mr. M. M. P. Muir and Mr. 8. Suguira. 

(6) ‘On High Melting Points,” by Mr. T. Carnelly, D.Sc. 
Unirep Service InstiruTion.—Friday, May 17th, at 3p.m.: A paper 
a be read by Mr, T. Brassey, M.P., on ‘‘ A Colonial Naval Voluntéer 

‘orce.”” 














TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform corr ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage — in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Cc. W. P. (Saxmundham).—Nert week. 

J. P. (Maryport).—The contracts for the machinery have not yet been let. 

W. B. (Wigan).—Distington is at present a haulet situated on the route of the 
new Cleator and Workington Railway now being constructed in Cumberland. 
The nearest railway station is Whitehacen, 

W. P.—The proportions of materials for concrete depend upon the application 
of the concrete, whether for walls of heavy buildings, houses, dock or sea 
walls, or for what other purpose, Consult Potter's book on ** Concrete; its 
Use in Building, de.” Try the silicate paint, 

Supscriper.— The discharge of the pipe will be practically the same ax if 
straight but of the increased length due to the undulation, the bend being 
apparently of very large radius, The tables you refer to should gue you the 
discharge. See also the tables in other books—as Box's, Beardimore’s, &c. 

H. (Ambulance Wagons).—You will sland much of the information you 


require by veference to Tne ENGINEER, vol. rxz., pp. 142 to 385. See 
“ Military Travelling Carriages,” by Col, F. Close. ** History of American 
Ambulance established in Paris, 1870-71,” by Dr. I. W. Evans. Apply to 


W. Mitchell and Co., Charing Cross 
Armour PLate.—Applications of bar iron arranged on the sides of vessels 80 
«as to present an obstruction similar to that proposed in your plate have long 
since been found useless, Moreover, the shots now used will enter armour 
plate when fired at a small angle from its surface, so that your arrangement 
would only reduce the work a shot would hace to do in getting through the 
plate. 
. G. (Keighley).—The condensing reservoir for a 12-horse power nominal 
engine should not have an area of less than 900 square feet if working 
iwelve hours per day, or 1450 square feet if working twenty-four hours per 
day. In the former case the depth should not be less than 2ft., but va the 
latter case depth is immaterial, ‘he reservoir would be all the better for 
being larger if you have room, and vertical sides, or nearly vertical, would 
be best. See Box's practical treatise on “‘ Heat.” As to the cost of the 

veservoir, you should be in the best position to obtain that. q 

J. M.—@#he answer to your question depends much on quantities you have not 
given, as, for instance, the distance apart of the principals or the weight to 
be carried by each. The strength of the abutments or wall from which the 
principals spring will also be an important element for consideration, as 
the strength of such a roof depends on the fixity of these. There ia, more- 
over, no rule for such a calculation, inasmuch as the strains in the form 
proposed are very complicated and various, and take some time to deter- 
mine. See “ Blementary Papers on Construction” in Tue ENGINEER, 
vols, xxvi. toxexi. See also Stoney on “ Strains.” 

P. H. W.—The embankment you describe, though all the necessary particulars 
are not given to permit the determination of what would actually move, 
overturn, or destroy it, would be incapable of .rithstanding a head of water 
much less than that given. The outer wall would not give the assistance 
due to its weight, as the gradual compression of the enclosed earth under the 
roadway would tend of itself to separate the two walla and overturn the 
outer one unless it was jirmly tied at short intervals to the other wall. But 
even then the embankment, as sketched, would not stand with loose earth 
between the two parts. You do not show how the foundations are to be 
stepped or otherwise prevented from sliding horizontally. 

C. C. (Submarine Lighting).-<1) The distance at which objects may be clearly 
discerned by a diver provided with one of the lamps referred to varies with 
the state of the water In clear water small objects may be seen at a distance 
of 20ft., which has been verijled by observation in deep wells, For the past 
Jew weeks a diver has been using one of Messrs. Denayrouze’s lamps at the 
Leamington Waterworks, wheve there are two wells 50ft. apart ; one is 20ft. 
in diameter, the other Tft. 6in.; both of them ave over 100ft. deep. Near 
the bottom is an adit or tunnel, driven from one well through into the other. 
The diver had to take his lamp T0ft. below the surface of the water until 
he reached the adit, which is about 6ft. high; he had to take his lamp 20ft. 
into the adit from the entrance. In this adit he could see objects 20/t. 
distant from him in each direction, and could see distinctly the marks of 
the picks which had been used by the miners in digging the tunnel. In the 
Thames, a man imust put the lamp and stand himself within about 2ft. or 3ft. 
of the work on which he is engaged. Dock water is usually a little clearer than 
the water of the Thames, consequently a diver can see a few feet further all 
rounl, At the Vanguard operations the light could be seen distinctly 12ft. 
all round, (2) Apply to Messrs. Denayrouze, Southampton-street, Strand, 
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Tue Enatnerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied durect 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two dowble numbers). . £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
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The following Volumes of Tuk ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, and 44, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at’ the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
aeaes sent by Post-office order must be accompanied by letter of advice 
to = Publisher. Thick Paper Copies may be had, if preferred, at increased 
ra 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ne , Denmark, Egypt, 
ce (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
eithons by. Bilt ndo 
mittance by Bill in London.—Austria, Buenos A , Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, ‘Sone Seem Russia, 
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vid Brindisi, £2 0s. 6d. 
ADVERTISEMENTS, 


*s* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, AU 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx o'clock on TauRsSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of THe ENGINEER, 163. Strand. 








MEETINGS NEXT WEEE. 

Tae Institution or Crvit ENGINEERS. Tuesday, May 14th, at 8 p.m.: 
Discussion on “‘ Steam Boilers for very High Pressures ;” and, time per- 
mitting, ‘‘The Design generally of Iron Bridges of very large Span for 
Railway Traffic,” by Mr. T. C. Clarke, M. Inst. C.E. 

Tue MereoroLocicaL Sociery.— Wednesday, May 15th, at 7 p.m.: 
“On the Daily Inequality of the B ter,” by Mr. W. W. Rundell, 
F.M.8. “ Meteorology of Mozufferpore, Tirhoot, for the Year 1877,” by 
Mr. C. N. Pearson, F.M.8. ‘Note on the great Rainfall of April 
10th-1lth, as recorded at the Royal Observatory, Greenwich,” by Mr. 
William Ellis, F.R.A.S._ “Observations of Sea Temperature at Slight 
yr by Captain W. F. Caborne, F.M.S. 

EMICAL Socrety.—Thursday, May 16th, at 8 p.m.: (1) “The Action of 
Hypochlorites on Urea,” by Mr. H. J. H. Fenton. (2) ‘On the Behaviour 
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THE PARIS EXHIBITION, 


AutHovucH the Paris Exhibition is still far from being 
complete, so much progress has been made in the task of 
reducing chaos to order, that we may give an answer sub- 
stantially correct, if not thoroughly complete, to the ques- 
tion, “ What is there to be seen in the Chant de Mars?” 
Such a question is presumed to imply that the things to 
which it refers shall be more or less novel. The 
reply must be conditioned by the experiences of the 
querist. A man, for example, who has seen and studied 
the contents of the exhibitions at Vienna and Philadel- 

hia will probably fail to find much that is very new to 

im, however novel certain exhibits may be to others, in 
the Paris Exhibition. But to those with a more limited 
experience, a vast field of inquiry and observationis beyond 
question presented. The great defect of the Paris Exhi- 
bition is that it is perhaps more of a bazaar than any- 
thing of the kind which has gone before. We can best 
explain our meaning by saying that there is an almost 
total dearth of what may be termed “ process exhibits ” 
within its walls. With afew exceptions everything shown 
is shown in the finished state. In the magnificent transept 
at that end of the building opposite to the Trocadéro, 
crowds daily surround stalls wherein the process 
of making sleeve buttons, fuzee boxes, and such like, is 
pursued. The stamping presses are going all day long, 
and the goods made appear to be sold as fast as they 
are turned out. Ribbon is being woven and diamonds 
ground in the same department ; but these are insignifi- 
cant exceptions to the rule. Exhibitors have obviously 
come to show, and, if possible to sell, finished wares, 
not to show how these are made, or even the various 
stages of the processes through which the raw materials 
pass before the finished article is produced. Most of 
the great Paris houses which possess a reputation for the 
production of works of art, so called, exhibit largely; and 
those who are behind the scenes know that in the pro- 
duction of, say, for example, a moderator lamp in repoussé 
work, much ingenuity and dexterous manipulation are 
required. It would have been very easy to show almost 
every detail of the process, and the work of “ repoussing” 
or beating up figures from the inside of hollow metal 
vases or jugs could be easily practised in the sight of 
crowds. But nothing of this kind is attempted. What 
is true of works of art is also true of things of much 
greater magnitude and importance. The metallurgical 
exhibits are especially poor, and they all coneern 
the finished article or the raw material. Thus, for 
example, Sweden, which takes a first-rate place in this 
class of exhibits, shows finished bars and rails twisted 
and contorted in every possible way, to illustrate 
the excellence of the iron and steel of which they are 
made. Fine blocks and masses of the ore are also shown. 
But the Exhibition contains nothing to show how 
rails and bars are made from this ore. We have 
failed to find so much as a single drawing of a 
Swedish blast furnace, or one example of the forges, 
hammers, or mills in which the rails and bars are 
produced. If an Exhibition is to be instructive in 
the proper sense of the term, it is such things as these 
that it ought to contain. Little er nothing is conveyed 
in the way of information by a display of finished pro- 
ducts alone, except that’ Messrs. A. and Co. can 
produce vases and candelabra of admirable design 
and finish, and that Messrs. C. D. and Co. make 
rails which can be tied ina knot when cold. This is 
the weak point in the Exhibition, but it is not 
peculiar to this one of 1878; and as years roll on and 
exhibition succeeds exhibition, it is to be expected that 
exhibitors will exert themselves more and more to teach 
as little as possible, and will try more and more earnestly 
to convince the world that they make better goods than 
their neighbours, without saying how they are made. It 
is worth considering whether after all they do not in 
this way defeat their own object. The sales effected must 
bear at least this relation to the number of visitors, that 
the greater the number the larger will be the quantity of 
goods sold. But nothing attracts visitors so much as 
the display of a process in course of being carried out. 
In the English nr for example, a few power 
looms are at work every day weaving some of the com- 
mon kinds of cotton goods. It is usually impossible 
to get near this stand, so great is the crowd of people 
anxious to witness the process. It may be said that they 
only go becausethey hear the noise made bythe loom and 
see it in motion ; but this is not the fact ; several looms 
are running in the same department empty—that is to 
say, there is no cloth being woven by them —but they are 
deserted. What the visitors evidently want to see is how 
that material with which every one who wears a shirt is 
familiar is made. They care nothing for the loom asa 
loom, but they like to know something definitely con- 
cerning the way in which calico is made out of thread. 
The truth is that people are far more willing to learn 
than exhibitors are to teach. It may be urged that such 
knowledge as can be picked up in this way is superficial, 
and the old unwise saw about a little knowledge being a 
dangerous thing may be brought up against us ; but we 
rest assured, nevertheless, that the visitor who has seen 
a piece of calico actually woven for the first time in his life, 
has received a new idea or train of ideas, his mind will be 
enlarged, and he will leave the loom a wiser man than 
when he approached it. That the Paris Exhibition will 





do little to render visitors wiser in this way is to be 
regretted ; but it is hardly a reproach to the enterprise 
that it is no better in this respect than its more imme- 
diate predecessors. 

There is quite another kind of teaching, however, which 
has nothing to do with processes, and for the power of 
imparting this class of instruction, the Paris Exhibi- 
tion possesses the elements which should command suc- 
cess. Nothing that has ever gone before was, perhaps, 
equal to it in the excellence of the artistic work shown. 

e are not now referring to articles of fine art, such as 
statues and pictures, but to the thousand-and-one things 
which minister to the daily life of wealthy and luxurious 
nations. It is beyond our province to go deeply into this 
question, or to do much more indeed than pay a passing 
and well-deserved tribute to the French, Italian, and we 
even venture to say the Englishmen, who have 
done so much te fill whole sections of the build- 
ing with things of real beauty. If we turn to 
matters which more immediately concern us and 
our readers, we still find much to instruct, and we may 
add to delight, those who like to contemplate delicately 
finished machinery, exquisitely designed and turned out 
with a taste worthy of all praise. Not only, however, will 
the visitor find in the great machinery halls much to 
admire, but a little to avoid, and something, but not much, 
which is neither good nor bad; but good, bad, and indif- 
ferrent, it is certain that the machinery shown at Paris 
very accurately represents the cundition of mechanical 
engineering—we had almost said all over the world—in 
the present day. Of what is to be seen we shall, week 
by week, place illustrations before our readers. Nor is this 
the place to go into details ; but we may mention one or 
two features of the Exhibition which are specially worthy 
of attention. One is the application of fuel to the pro- 
duction of power. Verv fr: ma has such a collection of 
boilers both at work and at rest been got together, while 
the steam engines are, as a rule, to which, of course, 
there are exceptions, by many degrees the best, as 
regards design and workmanship, ever exhibited. 
There are certain Corliss engines shown, for example, 
the valve gear of which is at once so elegant and 
effective, that it is almost worth a trip to Paris to see 
it in operation. All the engines at work in the building, 
with, we believe, a single exception, are of the condensing 
type, and the simplicity of the means adopted for driving 
the air pumps is in many cases very noteworthy. In the 
great majority of instances, indeed, the exhibitors have 
obviously done all that lay in their power to use the 
smallest possible number of parts in the production of 
the whole engine. The young mechanical engineer who 
fails to examine the steam engines shown at Paris will 
have lost an opportunity the like of which may never 
return again. For is not Paris, in a sense, almost at our 
doors? It is less than 300 miles from London; but one 
night’s journey. Nor is it in steam engines alone that 
the machinery halls are strong. Although much yet 
remains to be done before we can speak positively on the 
subject, there is reason to believe that the display of 
paper-making machinery and printing presses will be 
very fine. In machine tools, too, a good deal may be 
learned both as to what is good and what is bad. The 
same may be said of sugar-making and milling 
appliances. It isa curious fact, however, that there is 
not a single marine engine or boiler in the Exhibition, 
with the exception of a very few launch engines, 
of some 15-horse power and less. It may be that marine 
engines have yet to come in, but it is certain they are not 
as yet to be seen. There is also an almost total absence 
of warlike material in the shape of guns and armour- 
plates; one or two small brass guns and a few pro- 
jectiles—these last made from Swedish metal—being all 
that is to be found. Locomotives and railway carriages 
are well represented, but railway plant in the shape of 
rails, chairs, tires, &c., is but sparsely shown. Few or 
none of the special annexes are, however, completed, and 
the deficiency in civil engineering exhibits now manifest 
may have disappeared in a week or a month. Be this 
as it may, it is certain that the Champ de Mars contains 
at this moment at least as much to interest engineers and 
manufacturers as any Exhibition which has preceded it. 


AMERICAN SUSPENSION BRIDGES. 


As a rule with some few exceptions, we do not con- 
struct suspension bridges in this country for ordinary 
road traffic, and never for that of a railway. As a rule, 
the Americans do, though not to the same extent as 
formerly, construct such bridges for both descriptions of 
traffic. It is but fair to add that we have never experi- 
enced the absolute necessity of employing so extensively 
a principle of bridge building which, however below our 
standard of strength and rigidity, nevertheless possesses 
the advantage of cheapness, and offers at any time a means 
of communication where previously none existed. Many 
years ago, toa young country like America, the problem was, 
not how to bridge an opening in the best and most dur- 
able manner, but how to be able to bridge it at all with 
the limited funds and materials at command. It was 
also not merely the want of money that prevented the 
earlier American bridges from being constructed in 
accordance with designs similar to those prevailing with 
ourselves ; but the large spans which the very nature of 
the country rendered indispensable, compelled the adop- 
tion of the only principle which at that time promised a 
solution of the question. However theoretically capable 
of demonstration the suspension principle se be with re- 
spect toitsadequate application to bridge building, practice 
and experience have hitherto failed to confirm the dictates 
of theory when the principle passes certain limits. Itwould 
appear that the failures of the Ashtabula, the Tariffville, 
and other large railway bridges in the States, are at last 
awakening the community to some sense of the danger 
to which they are exposed when travelling on American 
lines. The hydraulic testing car, weighing nearly 150 tons, 
is to be more frequently em sloyed, and the question 


whether the existing samples of suspension bridges, which 
carry locomotive traffic, are not dangerous delusions, has 
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seriously been mooted. It must be borne in mind that 
there is in America, as in this country, a constant increase 
in the weight of the rolling stock, plant, and railway 
matériel generally, and that in both instances very little 
consideration is given to existing bridges which were 
originally designed to support a much lighter load. 
Unfortunately for the Americans, their margin of safety 
was never so large by a good deal as our own. 

One of the principal differences to be observed between 
the American suspension bridges and those examples 
which we have to offer is that in the former iron wire, 
and in the latter iron rectangular bars, are employed to 
form the cables or suspension chains. This results simply 
from the well-known fact that the smaller the sectional 
area of a rod or bar, the greater proportionally is its ten- 
sile strength. As an example, the tensile breaking 
strain of bar iron cannot be put beyond 26 tens per 
square inch, whereas the ultimate tensile strength of 
the wires in the cables of the Niagara railway suspen- 
sion bridge is as high as 44 tons per square inch. A sus- 
pension, or an iron arch, bridge, may be theoretically 
regarded, in contradistinction to the girder bridge, 
whether with parallel flanges or not, as a single-flanged 
girder. The theory of the former is that the total load to 
9e carried may be distributed equally between the number 
of cables or suspension chains independently of the 
vertical distance eying them. In the latter the same 
assumption is also made with respect to the upper and 
lower members. In a word, the suspension bridge has no 
upper or compressive flange, and the arch no lower or 
tensile member. Tension is the sole strain acting upon 
the cable or chain, and compression the sole strain upon 
the arch. How far these theoretical assumptions are 
practically correct we propose to investigate. Restricting 
the subject to the case of the suspension bridge, it is 
taken for granted that each chain, or set of chains 
lying in the same horizontal plane performs its own 
agen duty in carrying ak its own share of the 
oad, and never any more. The possibility of some 
portion of the load which belongs strictly to the other 
chains being thrown upon it is considered quite out 
of the question. It is easy to perceive what an ad cap- 
tandum argument is placed in the hands of the advocates 
of the suspension principle by this specious division of 
the load. The strain upon the centre of a suspension 
chain and upon each flange of a horizontal girder under 
similar conditions of span, depth, and loading, is the 
same. Consequently, the sectional area will be the same, 
and therefore at first sight there appears to be double the 
quantity of metal required in the two flanges of the 
girder as compared with that in the chains of the sus- 
pension bridge. In other words, as it is frequently 
stated, there is a saving of 50 per cent. in the suspension 
principle over that of the double-flanged girder. 

Let us first consider whether this is the case, and 
secondly, whether, supposing this actual saving be 
effected, it is not. accomplished at a cost which sooner or 
later may end in the downfall of the structure. The 
saving of 50 per cent. would be made only on the condi- 
tion, first, that the strains, and consequently the amount 
of material, were uniform throughout the entire length 
of the chain and the girder. This, however, is not the 
case. The strains:upon the chain increase towards the 
towers, and upon the girder with horizontal parallel 
flanges decrease towards the ends, although the respec- 
tive proportions are not similar. If the strain at the 
centre of a suspension chain be represented by 1, then 
the strain upon both flanges of the girder will be equal 
to 2, and at that particular point these numbers will 
represent the corresponding quantities of metal. The 
total weight, however, of the chain and the flanges of the 
girder will depend, not upon the quantity of metal neces- 
sary at any one particular point, but upon the average 

mount throughout the whole length. Using the same 

figures as before, the respective total weights will 
be as 1°10 for the chain, against 1°33 for the two flanges 
of the girder. We do not take the web of the girder 
into consideration, because we may set against its weight 
that of the suspension rods, back stays, anchorage, 
roadway girder, and the bracing required to stiften the 
latter structure. So much for the supposed saving of 
50 per cent. We have now. to consider the question of 
the division of the load. 

The theory that certain parts of a bridge can be made 
to carry a certain portion of the total load only has 
prevailed very much with American engineers. It is to 
that idea that are due the number of compound timber 
bridges in that country, a number which fortunately is 
on the decrease. By compound bridges we refer to the 
combination of the truss and the arch, which was so 
ordinary a type of construction in the first example of 
structures of that description. In these bridges the arch 
had its share of the load to carry, and the truss also its 
own share, neither being capable, within the limits of 
safety, of supporting the whole load. It is just possible 
when every part of the bridge was screwed up tight, and 
all the bearings close and square, that this divided 
duty might have been, for a brief time, mutually and 
faithfully performed. But no sooner was the structure 
subjected to the wear and tear of some few years, and 
the different members loosened and shaken, than this 
co-operative support on the part of the arch and the truss 
completely failed, and several accidents subsequently led 
to the abandonment of the principle. In some instances 
the arch and the truss were not built together as one 
design, but one or the other was added afterwards to 
strengthen its predecessor, which had not been originally 
made strong enough. 

Recently some statements have been made in America 
rsspecting the Niagara railway suspension bridge which 
bear upon the subject we have been discussing, and to 
which we have a few observations to add. The parallelism 
of the separate sets of chains or cables in the majority ot 
the examples of suspension bridges in this country, 
together with the equality of the versed sine, so called, 
and the span, ensure their being affected very nearly to 
the same extent by changes of temperature and loading. 








Besides, the spans and loads of our suspension bridges 
are insignificant compared to those in the States. 
The Clifton Bridge, which has a span of rather over 
700ft., may perhaps be considered an exception, but the 
weight of traffic over it is very trifling, and the speed is 
always reduced to a minimum. The bridge over the 
Menai Straits has an equal span, and is practically under 
the same restrictions. ke American engineer, Mr. Wasell, 
estimates with respect to the Niagara Bridge, that upon 
the supposition that each separate cable bears its own 
proportion of the total load, the factor of safety is 3°30, 
which is not by any means too large. This is the most 
favourable assumption. If, instead of each separate 
cable, each pair of cables, whether upper or lower, be 
aylaced under similar conditions, the factor of safety 
ecomes reduced to 3. If, again, each pair of cables 
support their own share of the load, and have to carry in 
addition a large portion of the load which strictly belongs 
to the pair of cables either above or below them, the 
factor of safety does not exceed 2°20. In other words, if 
this third supposition is correct—which Mr. Wasell 
asserts it to pe—the Niagara Bridge is frequently 
strained, in practice, to within one-half of its ultimate or 
breaking weight. Moreover, this small margin left 
between the safe working and breaking load is inde- 


pendent of any allowance made for wind pressure or the | 


momentum of a passing load. The latter is a very serious 


element in connection with a suspension bridge, and, in | 


fact, constitutes the insuperable obstacle to the adoption 
of the suspension principle for railway traflic such as we 
understand it. 

Under certain conditions, such as a temperature much 


below zero, and a load covering the entire length of the | 
conditions which may obtain any winter—the | 





bridge 
factor of safety for the chains of the Niagara bridge 
would be, no doubt, reduced to the one half of the break- 
ing strain. Some relief from this extreme strain may be 
afforded by the elasticity of the material, which would 
allow the bridge, to some extent, to adapt itself to the 
variations of load and temperature, but not to an amount 
sufficient to enable the supposed theoretical division of the 
load to beaccomplished inactual practice. [tismanifest that 
the Niagara bridge, as well as others in which this theory 
is supposed to practically prevail, are under certain con- 
ditions, not only possibly, but very probably, subjected to 
strains far in excess of what any engineer would 
consider either prudent or justifiable. Add to this 
strain which is produced solely under a statical load, 
the increased stress due to wind and impact, and the two 
will undoubtedly place the structure in a very dangerous 
and insecure state. It might be argued that if these 
suppositions were correct, any bridge to which they were 
truly applicable would not be now in existence. This 
however, is by no meansa necessary conclusion. Suppose 
we have four separate cables in a suspension bridge, and 
divide a total weight of 200 tons among them, they will 
each be considered to carry fifty tons. Let us give each 
a breaking weight of 200 tons, or a factor of safety equal 
to four. Under circumstances similar to those stated, 
one of these may heve to support a load of 100 tons. It 
does not follow, certainly not for the first or second time, 
that the over-strained cable will give way. For the time 
being its factor of safety is reduced from 4 to 2. Still this 
reduction is beyond the limits of safety, and would, there 
is not the slightest doubt, eventually cause the downfall 
of the structure,a contingency now predicted by American 
authorities for the Niagara suspension bridge. 


4 





ROTHERHAM AND ITS ENGINEERING TROUBLES, 

A ‘*NOISELESS” gas engine recently made considerable 
noise in the Sheffield County-court. Though probably silent 
itself, it was the cause of much speaking on several days by 
the gentlemen of the long robe. The neighbouring town of 
Rotherham has not been troubled with an affliction of this 
sort; but it has also had its own ills to bear, and not the least 
of these has been a gas tank. At various times since the 
incorporation of the borough—for Rotherham is as yet a 
juvenile among the corporate bodies of the country—the Gas 
Committee of the Town Council have discussed the desira- 
bility of providing themselves with a consulting engineer. 
Some time ago the corporation decided to extend the gasworks, 
and amongst other undertakings they have constructed a new 
purifying house and a large gas tank. During the heavy rains, 
about the beginning of last year, a wall of the purifying house 
fell into the river, and the great gale at the close of the year 
demolished the roof of the same unlucky building. Asif these 
misfortunes were not sufficient, it was subsequently discovered 
that the new tank would not hold water. The *‘ accidents” 
induced the Gas Committee to renew their discussion about 
the engineer. As the wind blew and the rain beat about 
that house—that purifying house—it struck them more 
forcibly than before that they could do with professional 
advice; and when they found their new tank failing in its 
mission, which was distinctly to hold water, that impression 
was deepened upon all their minds. Mr. John Depledge, of 
Sheffield, was accordingly appointed the consulting engineer 
at a salary of £100, which was certainly not an extravagant 
remuneration. His first bit of work was to prepare a plan for 
the repair of the tank. He did so, and obtained a contract 
for the work to be done according to a schedule of prices. 
He estimated the cost at £1300. This was considered a some- 
what elaborate plan. It included pile-driving and other 
expensive operations. The committee met last February to 
consider the plan. The result of their deliberations was a 
recommendation that the Council should adopt it. That body 
met in March, and honoured the scheme with a prolonged 
discussion, during which it was stated that Mr. Goodwin, the 
gas manager, had also a plan, and that Mr. Goodwin was 
prepared to give guarantees that his ideas could be carried 
out for £400. The Rotherham Corporation is only human, 
and when the members were gravely told that what they 
wanted could be done for £400 instead of £1300, they resolved, 
by a majority of one, to refer the matter back to the Gas 
Committee for further consideration. That committee 
met in March, and by the Chairman’s casting vote, they 
adopted the £400 plan. Their recommendation was con- 
sidered by the Council at their April meeting, when, by 
another majority of one, making the third occasion when 
that all.powertal “ene” had prevailed, the 
£400 plan, and fell back on the £1300! 
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reader supposes the matter rests? Not a bit of it. The 
Corporation, having evidently qualms of conscience on the 
score, subsequently came to the unanimous decision again to 
refer the matter back to the committee for further considera- 
tion! Once more the members of the committee met. This 
time it wasa special meeting, at which Mr. Depledge and Mr, 
Goodwin agreed to jointly prepare a plan for carrying out the 
work. Thus stands the ‘‘situation.” At this rate of progress, 
it may be fairly anticipated that by the time the tank and 
purifying house are put to rights, Rotherham will be in a fair 
way to know how to do without both of them. 


AUSTRALIA VIA THE CAPE, 

SEVERAL attempts have been made in past years to conduct 
a direct steamer service to Australia round the Cape of Good 
Hope; but after running the vessels a few months only, it 
has been found impossible to keep up the line for want of 
paying freight. The colonists deem, however, that the failure 
has arisen from obstacles which are not insuperable, and are 
directing their attention once more to the re-establish. 
ment of such a service. ‘They dread the present journey 
homewards by the steamers of the Peninsula and Oriental 
Company, which necessitates their passage through the 
Red Sea, and those who have experienced the intense 
heat felt there will heartily sympathise in the feelings 
of the Australian colonists. We hear, therefore, that 
| the Australians have received with great pleasure, and 
with a hearty desire to give it every encouragement, a proposal 
from the Orient Steam Ravigation Company to establish a line 
of steamers for direct communication with Australia vid the 
Cape of Good Hope. The colonists at the latter place would 
also receive, with great satisfaction, intelligence that steamers 
|of a far larger class than at present perform their mail 
| service were to be available for them. We hear, moreover, 
many complaints of the accommodation on board those now on 
this line, and if the colonies of South Africa and Australia 
were to combine to guarantee a sufficient subsidy, the new 
enterprise might be successfully established. But it will be 
necessary that the Australian colonists should take into con- 
sideration the measures that may possibly be adopted when 
the present contracts of the Peninsula and Oriental Steam 
Navigation Company for the Eastern mail services expires in 
1880. We some time ago alluded to what was deemed a 
fallacious hope entertained by Indian and Australian resi- 
dents that a new service might then be established which 
should have a guaranteed speed of 16 knots an hour, but 
since then we have heard it stated that the Cunard Company 
has it in contemplation to offer to run a line of large steamers 
to Bombay at a speed of 14 knots, a speed which it has main- 
tained with ease on its Atlantic line. Although rumour states 
| that such an offer will only apply to Bombay, it is manifest 
| that to assure its acceptance by the authorities, any tender by 
the Cunard Company must embrace all the work at present 
performed by the Peninsula and Oriental steamers, and should 
its directors make so comprehensive an offer, Australia would 
be reached by the Red Sea route within a time in which it 
is useless to expect steamers rid the Cape of Good Hope to 
accomplish the journey. The Orient Steam Navigation Com- 
any would hardly like, we should think, to accept responsi- 
fility for such a service, when in two years time they may 
tind themselves placed in competition with a new contract, 
which would infallibly absorb nearly all the Australian 
passenger traffic. At the speed proposed, supposing it can be 
maintained in Eastern waters, the overland route, as it is 
termed, would land passengers in England from Australia ten 
days or a fortnight earlier than the service round the Cape, 
and such an advantage would more than counterbalance in the 
| large majority of cases the discomfort and risk of the Red Sea 
| passage. 
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REVIEWS. 

| - 

| Physiography; an Introduction to the Study of Nature. By T. 
| Physiography : a dy ¢ by 

| H. Hexuey, F.R.S. London: Macmillan and Co. 1877. 


| Were this little work likely to be regarded by that large 
| section of the middle classes upon whom devolves the 
| choice of such elementary works as they deem advisable 
| to place before their own and others’ children, we should 
| pass it without notice in THe ENGINEER, mere elemen- 
tary educational books being as a rule outside its proper 
| limits; but brought before the public as it is with the 
sanction of that popularity which attaches to Professor 
Huxley’s reputation, and with a title the more catching 
to the vast majority, because no one knows exactly 
what the precise meaning of Physiography may be, it is 
pretty certain to be mistaken for what its author never 
intended, and be imagined to pres¢ht some compendious 
and new royal road to universal knowledge, so far as the 
physical interpretation of the universe is concerned. The 
aim of the author may be stated in his own words from the 
preface :—* Many highly valuable compendia of Physical 
Geography for the use of scientific students of the subject 
are extant, but in my judgment most of the elementary 
works I have seen begin at the wrong end and terminate 
in an omnium gatherum.” Soberly stated, the author’s 
leading idea or method—if we may dignify it by that 
term—is to follow that by which we all pick up our infor- 
mation, viz., by proceeding from observation of the par- 
ticular to that of the more general. Accordingly, he 
takes his pupil or reader with him to look over the 
parapet of London Bridge and observe the flow of the 
river alternately up and down, and the rise and fall of its 
surface, and then some attempt at explanation of all this 
is given, and though held together by the slenderest pos- 
sible threads, we are led from this through the chief 
visible or tangible natural phenomena presented upon 
our own globe and of those existing in space, and 
end with the sun, a good deal respecting which, like 
the flames of incandescent hydrogen darting seventy 
thousand miles into space, are as yet very far from having 
reached that terra sirma which is worthy of being calle 
science, or vividly being produced for such to a mind 
pegenee as being yet a sheet of blank paper. Now this 
eading idea, though enforced in his preface with all that 
lausibility of expression and illustration which have 
~ long recognised in Mr. Huxley, is, we feel convinced 
fundamentally wrong. It is true, as Dr. Whewell and 
many others have pointed out, that all true science is in- 
ductively built up. We collect facts the nearest and 
most obvious to us, often apparently trivial or mean, we 
increase the number of these, we “coligate” these, com- 
pare and classify them, enlarge their scope as well as 
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number, gather and classify them into bundles, evolve 
from these such generalisations as they suggest, and, 
finally, build up a science which may have limitless rela- 
tions, such as algebra or geometry ; the sciences of time 
and space, which comprehend and measure everything, or 
may have, and commonly has, much narrower scope and 
limits. Such is, indeed, the road of discovery, but we deny 
that it is by the same road, travelled in the same direc- 
tion, that science thus made is didactively communicated 
and made intelligible to others, whether children or 
adults ; and what is thus true of any one science is much 
more trenchantly true of all the sciences which are needed 
to explain our world as a machine, and so far as we know 
anything about them, all the others more or less analogous 
that reveal themselves to the eye as peopling space ; for 
every single science is obliged to form and ail itself of 
its own special terminology or technical knowledge which 
it has had first to construct. All this is, however, practi- 
cally ignored by Mr. Huxley, and with this result, that 
while many things are stated which one already instructed 
in all that the book contains, and a good deal more 
besides, may accept swimmingly enough, many passages 
can easily be pointed to which the pupil uninstructed 
previously may commit to memory as some parrot-like 
cram, while he will really have acquired no knowledge, and 
find himself verymuch in that omnium gatherum, inwhich 
our author says, very untruly we think, pre-existing works 
on physical geography end. For example, he has told a 
good deal of the size—40ft. from crest to trough—of ocean 
storm waves, and at p. 375, “that the great tidal wave in 
the open ocean represents a mere oscillating movement 
of afew inches up and down. But in narrow channels 
this becomes converted into a wave of translation, and 
the water actually moves backwards and forwards.” This 
is neither very accurate nor clearly expressed. Again, in 
the chapter on “ Earthquakes,” the learner is told that 
an earthquake is just such a shock as might be produced 
by a blow given upwards from underground, [ which 
waves and tremours are propagated in all directions. But 
where is to be found any definition of what a wave really 
is, or what are the differences between liquid or water 
waves, and elastic waves in solids, liquids, or gases. We 
might multiply examples of this apparently easy skipping 
from point to point, without enytae worthy the name 
of scientific explanation or definition, but we cannot 
afford space. Let any competent person compare this 
yhysiography, which professes to be an exposition of the 
‘physique du globe,” and, indeed, of something more 
avowedly only skin deep, it may be, but to that depth 
clear and intelligible even to the ignorant and immature 
mind, with some of those treatises which the author treats 
with contempt—for example, Mrs, Somerville’s “ Physical 
Geography,” or even with Pouilet’s * Physics,” and say 
which will be the more easily or profitably read, and the in- 
formation contained intalloctoalty treasured up by the, as 
yet, uninstructed reader, immature in years and in intel- 
lect. The old saying is a true one, Mr. Huxley and South 
Kensington to the contrary notwithstanding, “There is 
no royal road to learning,” none to science, and the only 
true introduction to an interpretation of nature as a 
whole is by the study of the different mixed and applied 
sciences which treat respectively of its phenomena in the 
old way of illustration and demonstration. 


A Practical Treatise on Water Supply Engineering ; Relating 
to the Hydrology, Hydrodynamics, and Practical Construction 
of Waterworks in North America, with Numerous Tables 
and Illustrations, By J. VT. Fannine, C.E. London: 
Triibner and Co. 1877. 

Tua the supply of books, of a technical character at 

least, is not om he in accordance with the demand or 

requirements of readers, is very well illustrated by the 
fact that previous to the appearance of Mr. Humber’s 
big book entitled “A Comprehensive Treatise on the 

Water Supply of Cities and Towns,” there were but few 

books in the English language professing to deal with that 

subject. Among them was the very useful little work in 

“Weale’s Series” by Mr. Samuel Hughes. In separate 

papers and treatises on certain portions of the subject of 

water supply to towns a good deal has been written, but 
it was very difficult to find what one wanted, and 
systematic arrangement of all. that could be usefully 
collected and placed before the public was needed. 

Hughes’ little book was and is very useful, but a subject 

embracing several branches of engineering cannot be 

with any satisfactory result compressed into a small 
volume of the “Weale’s Series” dimensions. The need 
of a comprehensive work was long felt, but in 1876 Mr. 

Humber produced his book, which fairly satisfied most 

requirements, as far as its contents are concerned, but 

its price is such as to prohibit its purchase by a very 
large class of engineers who would otherwise like to 
possess it. In these days of accessible libraries practical 
engineers will not buy expensive books. Even Mr. 

Humber’s vol. therefore failed to satisfy the wants of 

every one, it left a gap which though not without a few 

reservations we may say is fairly filled by Mr. Fanning’s 
book before us. 

Passing thefirst chapter, which is introductory, Chapter 
IT. deals with the “ quantity of water required,” and in 
arriving at this by statistics, and referring to the water 
supplied to ancient cities, Mr. Fanning says that to 
ancient Jerusalem, imperial Rome, Byzantium and 
Alexandria the quantity equalled 300 gallons per head per 
day. How he has arrived at this quantity he does not state, 
and though the volume used in the old cities referred to 
was undoubtedly large, it can hardly be admitted that 
their water supply works were so leaky, and their bathing 
so universally in excess of that of modern cities, as to 
account for the difference between three hundred and 
about thirty. This latter quantity seems to be much too 
small to represent American consumption, however, for 
of twenty of its cities, the consumption of water in 
—— ~ ab the Pat othe Ee sae tion of i 
mical Newark, using 20°2 gallons per day—is 28°95 gallons, 
the highest is given as 197-—Washingtow-and the average 
is 54 gallons per head per day. ‘The author makes a very 





liberal estimate of the quantity required for extinguish- 
ing fires, namely, 3000 gallons per minute. It may 
safely said that Captain Shaw does not very often get 
this quantity, and is often obliged to do with one-tenth of 
it for some time. Chapter ILL. deals with rainfall, and i 
of course, devoted to that of America. It is commence 
with some unnecessary talk about “the vapoury elements,” 
“the liquid and gaseous successions,” but otherwise the 
chapter is confined to its subject, but would have to be 
replaced by English engineers by reference to the many 
sources of rainfall information. Chapter IV. is on the 
“flow of streams,” and Chapter V. on “storage and 
evaporation of water,” both of which contain much useful 
information well arranged, though much of that in the 
former is more useful in America than here. The 
“supplying capacity of water-sheds” is very briefly but 
clearly treated in the next chapter, and Chapter VII. 
deals with springs and wells in much too brief a manner. 
The impurities of water occupy No. VIIL, and their 
physiological effects are noticed in a paragraph which 
seems out of place. The selection of sources of potable 
waters and well, lake, spring, and river supplies are next 
and carefully, though ta y, considered. Chapters X. 
to XV. form excellent treatises on the flow of water 
through channels, pipes, weirs, and sluices, and though 
the first of these may err on the side of elementary fulness, 
it is an error of safety. The first part of Chapter X. is, 
moreover, occupied by consideration of “the special 
characteristics of water,’ “the atomic theory,” “the 
molecular theory,” and “ the infiuence of caloric,’ which 
are perfectly useless, very much out of place, and seem 
to be brought into the book without any object. The latter 
chapters are marked by clearness,and comprise a good deal 
of original matter. The remaining chapters are occupied 
with the practical construction of waterworks, No. XVI. 
beingon reservoir embankments and chambers, but earthen 
embankments do not receive that definite treatment 
looked 'for by practical men. It is not sufficient to 
give the angles of repose of sand or gravel heaps, some 
information as to the angles of embankments success- 
fully adopted in practice should have been given ; and on 
the subject of the power of resistance to deformation and 
subsequent destruction of earthen embankments very 
little 1s said, though there is much room for it. The 
stability of stone embankments is better considered, but 
this is more easily determined than in the case of earth- 
work. Filtration, distribution, and pumping form the 
subjects of the three last chapters, and an appendix con- 
taining a curious mixture of matter completes the work, 
as, for instance, the metric system of weights and 
measures and equivalents thereof, various other measures 
of equivalence, strength of materials, strength of shafts, 
tables of signs and trigonometrical. expression and 
equivalents, what constitutes a car load, iron cement, 
alloys, velocities of flow in channels at. which water is 
capable -of moving sediments, the last part being 
on resuscitation from death by drowning, the whole 
being relevant to the contents of the book with the 
exception of the last, which though taking little room is 
out of place. The book contains a few errors of com- 
position, but these perhaps are matters of small moment. 
Altogether it may be said that the work will be very 
useful to many engineers engaged on water supply works, 
but its American origin will make it necessary to have 
some English hyetographic and geological works of 
reference, and Hughes’ little work, as last published, will 
be found a necessary companion to it. In this connec- 
tion it may be useful to remind our readers of the fund 
of information on English water supply contained in the 
sixth report of the Rivers’ Pollution Commission of 
1868, dated 1874. 

Mr. Fanning’s book contains an excellent index and a 
full table of contents, which is a valuable feature of any 
such work, The book, like so many from America, is of 
great and unnecessary weight ; the paper might have 
been half the weight, with about 30 per cent. loss in 
thickness, and none in quality. 








THE CONSTITUTION OF THE SUN AND 
THE EARTH. 

Tue study of solar radiation is one of the most fruitful 
branches of optics, and a valuable source of knowledge of 
the sun’s constitution. It is known that nearly all the 
dark lines of the visible solar spectrum correspond with 
bright lines of the spectra of metallic vapours. This 
reversal in the appearance of the lines is simply explained 
by the existence, in the sun, of a layer of vapours at a 
comparatively low temperature, partially absorbing the 
radiations of the continuous spectrum from the brighter 
background. The comparative study of these spectra has 
formed a true method of qualitative analysis, and has put 
beyond doubt the existence of a certain number of terres- 
trial chemical elements in the sun. By recent improvements 
in spectral apparatus, M. Cornu has been enabled to extend 
this study further into the ultra-violet end of the spectrum 
and the dark lines it contains; and he has been led to 
make an attempt at quantitative analysis of the elements of 
the sun’s absorbent layer. This is based on the relative 
intensity of groups of dark lines, it being supposed that 
this indicates the relative quantity of the different metallic 
vapours on the sun’s surface, which are the cause of the 
dark lines. The results of this examination are interesting 
and suggestive. M. Cornu finds that the vapour of iron is 
much the most abundant; nickel and magnesium come 
second; then calcium; then aluminium, sodium, and hydro- 

en; lastly, manganese, cobalt, titanium, chromium, and tin. 
Such would be an approximate list of the elements volatilised 
on the surface of the sun. Observing that iron, nickel, and 
magnesium play such a prominent part, M. Cornu is struck 
with the analogy of this association to that in aerolites, the 
greater part of which are formed of iron combined with one- 
tenth of nickel. In meteoric iron this alloy is nearly pure ; 
in stony meteorites the nickelised iron is mixed with mag- 
nesian silicates of various compositions. If this may be re- 
— as warranting the supposition that the absorbent 
ayer on the sun is mainly formed of volatilised aerolites, 
some important deductions present themselves, and M. Cornu 

ints to them with a reserve which is becoming in this 

ifficult question. , 





First of all, vapour of iron being so largely present 
in the outer layer, the total amount of this metal on the 
surface of the sun must be very great, considering the 
enormous diameter of his body, and must have an appreciable 
action on terrestrial magnetic phenomena. True, iron raised 
to incandesence loses some of its attractive power over the 

tic needle, but not all; and if the specific magnetism 
of the vapour of iron were merely of the order of Newtonian 
attraction, the effect on the earth would still be very appre- 
ciable. From this point of view, then, the spectroscope will 
confirm the opinion which attributes the diurnal variation 
of the magnetic needle to the direct magnetic action of the 
sun. Next, we are led to the idea that if all the bodies of the 
solar system—and perhaps all sidereal bodies—have a com- 
mon origin, this would be revealed by the presence in each of 
iron in considerable proportion, as the spectroscope has re- 
vealed its presence in the outer layer of the sun. Now, our 
globe appears to favour this idea. Its mean density, which 
is 5°5, is nearly double the mean density of the elements 
forming the superficial crust. We must suppose, therefore, 
considering the probable high temperature of the interior 
layers, that the central part of the earth is formed of matter 
much more dense than stony materials, consequently of 
metallic masses. If, on the other hand, we think of the 
directive force of the magnetic needle on different points of 
the globe, and the symmetry of all these positions te certain 
great circles of the terrestrial sphere, it seems highly probable 
that the metallic masses of the centre of the earth are formed 
to a great extent of metallic iron. 

A remarkable fact, recently observed by MM. Meunier and 
Tissandier, may perhaps be fitly noticed here. In studying 
with the microscope, dust of the air, and the sediments fur- 
nished by snow of the Alps and rain water in various 
localities, they found certain regular magnetic spherules, 
identical with those produced by burning iron in air. 
Similar spherules were found on the surface of meteorites; 
moreover, the particles from atmospheric sediments contained 
nickel ; and from these and other data the conclusion seemed 
a just one that the sedimentary spherules were produced by 
meteorites which had entered our atmosphere and beer 
volatilised. Now the authors have lately found those 
spherules, not only in various sands on the earth’s surface, 
and the sea bottom, but in the very heart of sediments, 
whose date of formation is long anterior to the appearance 
of man on the earth, in fact, down as far as the carboniferous 
series. Thus the earth would seem to have received matters 
of cosmical origin in the far distant past. 

To return to M. Cornu’s speculations, one other point remains 
to be noticed. We are to remember that the magnetic 
masses at the surface of the sun are in a state of rapid motion. 
What kind of effect may this be conceived to produce? 
Doubtless currents of induction must be generated in the 
neighbouring conducting masses, whether they are at rest or 
in motion ; and these gaseous masses, by the propagation of 
the currents, may have their incandescence considerably 
increased. Now, the observation of protuberances tangentially 
to the solar disc reveals the existence of gaseous layers, the 
incandescence of which is apparently more energetic than would 
correspond to their position ; and analysis of their light shows 
that their spectrum is identical with that of very rarefied 
hydrogen rendered incandescent by the electric discharge. 
May not these protuberances, M. Cornu asks, which appear 
in the neighbourhood of faculz and spots, represent the 
gaseous masses traversed by the induction currents generated 
in the neighbourhood of magnetic or electric regions in rapid 
motion? If this be the case we should thus be able to 
understand the rapidity of extension of these protuberances, 
and their sudden disappearance, as well as their accidental 
permanence, without having recourse to the hypotheses of 
gaseous jets with improbable velocities reaching several 
hundred kilometres per second. 








Loca GOVERNMENT Boarp Inquiry At Burstew.—On the 
2nd inst., at the Town Hall, Major Tulloch, ve one of the in- 
spectors of the Local Government Board, held an inquiry rela- 
tive to the proposed scheme for sewerage and sewage Rooal at 
Burslem. The Local Board of Health proposes to take the Brad- 
well Hall Farm, situate on the high ground about 2 mile and a- 
half west of the town, and to treat thereon the sewage on the 
irrigation principle. 'The farm comprises 314 acres, and has been 
offered to the board by the owner, Mr. Walter Sneyd, on a 
twenty-five years’ lease, at an annual rental of £2 5s. an acre. 
The expense of carrying out the scheme, which will involve the 
erection of a pumping station, is estimated at £25,000, and this 
amount it is proposed to borrow if the scheme be approved by 
the Local Government Board. In the opening of the inquiry, 
these facts were briefly stated by Mr. E. M. Richards, civil 
engineer, and surveyor to the board, by whom the plans had 
been drawn up, and under whose direction the scheme is to be 
carried out. e also stated that the whole of the rising main 
and the pumping station would be without the local board dis- 
trict, and that the present action of the authority in respect 
of the sewage was forced upon them by the injunction issued 
against them by the Court of Chancery at the instance of the 
Duke of Sutherland, requiring them to cease polluting the waters 
of the Trent by the 3lst of March next; Mr. Thomas Hulme, 
the Chief Bailiff, stated that it was estimated that the annual 
cest of the sewage farm would be £1000, and that it was expected 
that the profits arising from the gasworks would more than cover 
this expense. Mr. Richard Heaton, solicitor, who appeared on 
behalf of the North Staffordshire Working Men’s Freehold Land 
Society, said that about four years ago this society purchased, 
adjoining the farm proposed to be taken for sewage purposes, a 
valuable estate for £10,000, with the view of building houses as 
residences for themselves. They had since spent £2000 on drain- 
ing and other improvements. The estate was of twenty-six acres, 
and was laid out for 600 houses ; 400 of the lots had been sold 
and largely built on, but 200 were still undisposed of. The for- 
mation of a sewage farm in close proximity to the estate would 
do irreparable injury to the workmen, inasmuch as it would 
depreciate the value of the remaining lots. He submitted that 
they were entitled to great consideration, and said he was told 
that there were other sites in the neighbourhood almost equally 
eligible for a sewage farm, and at a very little further distance. 
The Inspector, intervening, said if there were other eligible sites 
he should like to hear about them, and that if a nuisance should 
be caused by the farm so as to be detrimental to property it 
would be open for them to bring an action against the local 
authority, and if they could prove their case they could have 
ample redress. Mr. Powell, the clerk to the local board, 
said they had searched the district round and could find 
no other site so eligible as the one selected. Mr. Walley 
made several quotations from the report of the Commission 
appointed to inquire into the subject of the disposal of 
sewage in favour of the irrigation system. The Inspector 
then closed the inquiry, and paid a visit to the paaned 
site, after examining which he said he would recommend the 
board to irrigate that portion of the land the furthest from 
the Porthill villas and — peor erg re gave them 
every encouragement to hope that they would soon e to get. 
the desired loan, 
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So much has been heard of the Pieri rifle, that a description 
of it by the aid of the woodcut which we give on this page 
will be of general interest. It differs very materially 
from the British service rifle, and belongs to those types 
in which the breech-loading apparatus works im a line 
with the axis of the piece—the principle being that of the 


Dreyse, Chassepét, Berdan, and Vetterli guns. The breech 
mechanism consists in all of only seven pieces, the cylinder, 
with handle, A and B, Figs. land 2 ; the triggerspring H, Figs. 1 
and 4; the head piece C, Figs. 1, 2, and 5; the extractor G, 
Figs. 2 and 5; the spiral spring E, Figs. 2 and 6; the thumb- 
screw F, Figs. 1, 2, and 7; the striker D, Figs. 2, 3, 4. 

The cylinder is bored throughout its whole length, to 
receive within it the spiral spring, the striker, and the head 
piece. The striker is — in diameter at one end than the 
other. Between the two portions is a raised part, against 
which the end of the spiral spring bears, and this raised part 

“earries a tooth or projection, the extremity of which has a 
spiral surface. The other end of the striker has a notch in it 
for the tooth of the trigger spring to work in. The head 
piece is bored throughout in order to give a passage for the point 
of the striker, and has the form of two connected cylinders of 
different diameters. The surface of the cylinder of greater 
diameter has a groove parallel to the axis in which the 
extractor Gis placed, and in the cylinder of lesserdiameter is a 
groove in which the point of the thumb-screw works. On the 
rear face of this last piece is a small notch, in which the point 
of the projection on the striker lodges when the arm is at full 
cock. The trigger spring, which is placed in a groove in the 
cylinder, is provided with two teeth, one to prevent the 
spring from withdrawing from the cylinder, the other to take 
the notch in the striker. The spring projects to the rear of 
the cylinder, and terminates in a thumb-piece, which is 
pressed when wishing to fire. This all gent is pro- 
tected by the two wings of the breech shoe from injury or 
accidental blows. 

To load the rifle, the handle of the cylinder is turned up 
and drawn back until the head of the thumb-screw lodges 
against the bead formed on the breech shoe. The rotation of the 
cylinder is not given to the head piece, which is prevented 
from rotating by tbe projection on the extractor, which works 
in a groove cut along the bottom of the breech shoe. By 
virtue of this the projection on the striker is compelled to 
rotate with the cylinder over the spiral surface of the cavity 
in the head piece, and, consequently, to go back in the 
cylinder until the projection in the trigger spring enters the 
notch in the striker, when the spring is compressed. 

The cartridge having been placed in the chamber, the 
cylinder is forced forwards and turned to the right, by which 
movement the projection on the striker is brought opposite 
the cavity in the head piece and the arm is ready to be 
Gischarged. 

In order to place the arm in the safety position, or half- 
cock, after loading, it is only necessary while closing | 
the breech, to press on the trigger at the same time with 
the thumb. By this the projection on the striker glides 
down the spiral surface of the cavity on the head piece and 
the spiral spring is released without any blow being struck on 
the cap. On drawing back the cylinder after firing, the | 
empty case is removed. 

especting the werking of the gun and its efficiency, we 





may refer to a report by the commandant of the Naval 
School of Gunnery at Bunitini to the Commander-in-chief of 
the First Maritime Department at Spezia :—In the course of 
more than five months these arms were used under all the 
conditions of the maritime service with full success. The 
operation of loading can be reduced to only three movements of 
the greatest simplicity. The various parts relating to the gas- 
check and trigger present great solidity, and remove all fear, 
provided they are made of suitable material, that any 
injury could happen to them, even under the severest 
trials, which could be given to a small arm. By placing 
the trigger on top of the stock the advantage of being able 
to handle the arm with great ease without producing the 
slightest deviation at the moment of firing is secured. With 
regard to the operation of placing the arm in the safety 
position, it was thought at first that some difficulty would be 
found when it was performed by recruits or men not suffi- 
ciently practised in the use of the weapon; and in order 
thoroughly to determine this important point, on several occa- 
sions a group of ten men was taken, and the movement being 
once only explained to them, it was found that in 200 trials 
only 3 per cent. fired the charge prematurely. In no less 
than 385 discharges with one of the guns, and in 200 with the 
other, in which the spiral surface was injured, there was no 
occasion to affirm any, even the slightest, inconvenience 
arising from the gas-check or from the trigger. The movement 
necessary to place the handle of the cylinder in position to with- 
draw the headpiece, was always accomplished with ease. In 
the firing there was not the slightest escape of gas from the 
breech-closing apparatus, the expanding cartridge being used. 
It was found that from twelve to fourteen rounds could be 
fired in a minute, carrying the arm to the ‘‘ present” each 
round, and this may be said to be the maximum which 
can be practically reached with small arms, inasmuch 
as it has been shown that after about thirty shots at that 
rate not only did the barrels become so hot that it was impos- 
sible to handle the rifles, but also the shooting of the rifles 
was seriously affected. The operations of dismounting and 
remounting the action are very simple, and can be carried 
out with extraordinary ease, and every part of the mechanism 
cleaned in a very short time. The trial directed to this point 
showed that a person well acquainted with the arm pte 
mount and remount the action three times in a little over a 
minute. It is hardly possible that any part of the mechanism 
could be injured, the pieces most liable to injury being of such 
simplicity, that they could be repaired with the means avail- 
able on board ship, and their number is so small, that the 
supply of spare pieces of those most liable to injury, such as 
the extractor, striker, and spiral spring, would be an easy 
matter. The stock of the gun being without any holes, the 
strength of the arm is unusual, and it can be manufac- 
tured very quickly, a fect of much importance. 

Captain Robley, of the 91st Highlanders, and late instructor 
of musketry 68th Light Infantry, and 58th Brigade Depot, 
obtained some specimens of the gun for trial, and tested them 
very carefully at Stirling Castle. In the trials the rifles were 
tested and fired by officers, trained soldiers, and newly-joined 
recruits. As the result of these experiments, he formed a 
very high opinion of the rifle. Ten rounds per minute were 
fired, iselnding the time occupied by the soldier in taking the 
cartridges from his pouch and in taking aim. It need hardly 
be added that if superior excellency resides in simplicity, the 
rifle described ought to occupy a foremost place. Its sim- 













plicity not a eg strength, but cheapness and rapidity of 
production. The position of the trigger should certainly do 
away with ‘‘side pull,” and so conduce to good shooting, 
This position is certainly not so ‘‘ new” to the user as those 
accustomed to the old system would imagine. 








SCOTT'S SYSTEM OF CASTING TIRE INGOTS 

Iv is well known that great cost and waste attend heating 
and cutting the ordinary ingots to make the blanks from 
which tires are afterwards rolled. Mr. Michael Scott has 
recently patented the apparatus by which a new system of 
casting tire ingots may be carried out. The illustration given 
herewith shows a set of moulds in position for casting steel 
ingots, called blanks or cheeses, to be rolled into wheel tires. 
The moulds are simple rings of cast iron or steel, having a 
circular fire-brick or loam slab interposed between each pair, so 
that three blanks may be cast at one operation and from one 
bottom runner, The moulds should be put together as 
follows :—Upon a cast iron base, in which the bottom runner 
tube of fire-brick has been fixed, a mould is to be placed, 
and inside at the bottom edge, where the mould rests upon 
the base, it is to be wiped all round with a brush dipped in 
a solution chiefly of fire-clay, the effect being to fill the little 
corner, and the mould being warm it will speedily set dry, 
closing the joint, and thus preventing leakage of the metal, or 


| the formation of what is technically called a ‘‘fin.” The 


surface of the top of the mould, upon which the brick slab 
rests, should then be brushed over with the solution and a 
slab laid upon it. Then the second mould placed on the first, 
and the junction between the top of the slab and the mould 
brushed over with the solution, and in the same manner the 
second slab and the top mould fixed, and the cover placed on 
the top of all, thus completing one set of moulds, 
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A number of such sets being arranged round a central 
runner or gate, the molten metal poured into it and flowing 
through the horizontal runner tubes will rise in the moulds, 
passing through the central holes in the brick slabs and 
driving out the air through the small orifice in the cover, 
until the moulds are filled and in each set three blanks cast, 
so that from one central gate twenty or more blanks may be 
produced at one operation. 

The cover on the upper mould of each set may be weighted, 
and the central gate through which the metal is supplied 
being made higher than the mould, the blanks can be cast 
under pressure which makes them more solid. The moulds 
being made slightly tapered, after the cast is made they can be 
easily lifted off the blanks, and as each mould is removed a steel 
wedge being forced into the brick slab between two blanks, 
the little connecting piece of metal which has set in the hole 
through the centre of the brick slab can be readily broken 
without injury to the moulds, and the blanks separated. 
To detach the lowest blank a steel bar should be driven 
through an opening in the base, the runner cut, and the blank 
freed. Such light moulds are cheap and easily handled, and 
being of such form that they may ace expand and contract 
with variations in temperature are more durable than close 
es moulds, 

he brick slabs have of course to be removed at each cast, 
but they are extremely inexpensive, costing about 24d. each, 
and as there are only two slabs to three ‘sew the cost is 
still further diminished. 

Compared with the ordinary system of casting blanks one 
tier high, Mr. Scott’s system of three tiers high is more 
economical ; it saves a great deal of space in the casting 
house, or, in other words, more work can be got out of the 
casting pit. No doubt a taller central runner is required, 
but the metal of such runners is useful for making wire. As 
has been explained, errs is made to prevent fins or 
irregular projections being formed on the blanks, which are 
troublesome and have to be removed. Practically the blanks 
cast on Mr. Scott’s plan ought to be as sound and good as if 
«cut from a large ingot, and not only is the waste and cost of 
‘cutting saved, but there are not such sharp corners to be 
Scat in the re-heating furnace. 








Lonpon AssociATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting was held at the Cannon- 
street Hotel on Saturday, May 4th, Mr. Joseph Newton, C.E., 
in the chair. After the reading by Mr. Aubrey, secretary, of 
the minutes of the preceding sitting, the propositions and elections 
of new members were proceeded with. Among the honorary 
candidates elected were Mr. M. Keenan, of Bow, and Mr. Simon, 
of Leadenhall-street, and in the ordinary list were Messrs, 
Marston, of Birmingham, Mr. Donnelly, of the North London 
Railway, and Mr. Henry Ives, of Limehouse). Mr. Arthur H. 
Bateman then read a paper on ‘‘ Emery, and Corundum Wheels 
as Adjuncts to the File and Chisel.” In the course of his 
elaborate and almost exhaustive essay the author described the 
natural production of the minerals in question, the mode of 
combining them so as to form cutting or grinding implements, 
and the various forms of British and American machines 
in which emery and corundum wheels are used. His explana- 
tions were rendered yet more clear by the aid of the oxy- 
hydrogen microscope. An interesting discussion followed, and this 
was supplemented by a cordial vote of thanks to Mr. Bateman. 
Finally it was arranged that the members of the Association 
should pay a visit of inspection to Messrs. Bateman and Co.’s 





wonks at Greenwich on the 18th inst. 
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ONE HUNDRED AND SIXTY AND ONE HUNDRED TON CRANES AT 






BACK ELEVATION 


Tuer exhibits of MM. Schneider et Cie., ( 
occupy a large pavilion in the park of the Champ de Mars, | fers upon the Creusot Works. For some years the dimensions | sea and land. 
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of Creusot, | immense powers of production of large forgings which it con- | by the means of transport of large single masses required on 


By common roads these means have always 


and comprise raw materials, products, specimens of their | of large forgings required for various purposes have been | been sufficiently restricted, and the point is now nearly 


manufactures, various statisti- 
cal and other documents relatin, 

to commercial and industrial 
organisation of the works, 
mines, schools, and workmen’s 
towns. This complete collec- 
tion has been arranged by M. 
Henri Schneider, who continues 
the work of his father under 
the will of the late M. Eugene 
Schneider, the creator of the 
vast establishment at Creusot, 
and of whom a statue by the 
eminent sct@ptor Chapu, cast in 
bronze by MM. Thibaut et fils, 
forms an attractive object at 
the bottom of the pavilion. 
The pavilion has not yet been 
thrown open to the general 
sy who are attracted to it 
y the colossal wooden model 
which towers above it. We 
shall have occasion to return 
in detail tu this interesting and 
important collection, our object 
here being to place before our 
readers a description of the 
eighty-ton steam hammer, illus- 
= of — will be found 
on four pages of this impression. 
The full I 
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GENERAL ARRANGEMENT OF EIGHTY-TON STEAM HAMMER FORGE, CREUSOT WCRKS. 


and armour-plates, 


reached beyond which the 
power of the railways will be 
insuflicient to deal with the 
enormous weights which must 
be transported, but which 
cannot be borne by the 
bridges or viaducts of any 
railway, and which it would 
be difficult to distribute over 
a sufficiently large wheel base 
to reduce local pressure to a 
necessary extent. 

The progress made during the 
last few years in the prodwetion 
of steel applicable to the con- 
struction af machine and other 
large forgings, and the many 
advantages which this material 
offers, have together, in a large 
measure, determined the dimen- 
sions of the forgings now de- 
manded. With wrought iron 
the production of large forgings 
can only be effected by succes- 
sive additions of bloomsor pieces 
welded together. Every weld is 
a source of weakness, and with 
every care in selection of 
iron of similar quality and in - 
the workmanship, it is not 


size model of the hammer to whieh we have just | growing, and will probably continue to grow. The merchant — to be thoroughly certain of a homogeneous forging. 
referred, is placed in front of the entrance to the pavilion | services, and the naval and military requirements of all | W 


ith steel, on the contrary, the ingot from which the forging 
ef the firm, and its enormous size is thus strikingly | Powers, demand forgings for guns, 


is made is cbtained in one piece by casting, and thus want of 


illustrated and some idea given to the beholder of the | the dimensions of all of which appear now only to be timited | homogencity is almost wholly eliminated, and, moreover, an 
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ingot of the necessary size for any forging can be obtained. 
To these facilities of production must be added other con- 
siderations which the physical and mechanical properties of 
steel place among the advantages attending its use. This it 
is not necessary to recall, though much of past experience 
misinterpreted has caused delay in its application, many 
engineers and contractors being still found who consider steel 
an uncertain material for constructive purposes, and one which 
does not give warning of see of rupture. These accusa- 
tions, however, do not apply to the mild steel now used for 
constructive purposes, the great superiority of which over iron 
consists in the degree of homogeneity which it is possible to 
secure with a great and necessary degree of elasticity. 

For many years increase in the size of ordnance, armour, 
and marine shafts—which form the principal articles of large 
dimensions—was slowly made, and in the hope of, for a time 
at least, placing a limit to the possible growth and change 
in this respect, guns up to 80 tons and 100 tons, and armour 
from 30 and 35 centimetres to 55cm. thickness, have been made. 
Guns of 120 and even 200 tons have, however, already been 
spoken of, and the former of these, if made, would necessitate 
steel armour of at least 60cm. to 80cm. in thickness. To satisfy 
these demands, enormous additions must be made to the existing 
plant of the arsenals and works which have to meet them, 
and amongst these additions the most important are those to 
the power of steam hammers, and the cranes and furnaces 
theretoattached. Great development has marked the past few 
years in this respect. At the works of Herr Krupp was esta- 
blished one of the first, if not the first steam hammer of 50 tons. 
One of about the same size has since been constructed at the 
Perm Works. A 35-ton hammer at the works of M. Alexen- 
drowski, St. Petersburg, has been converted into a 50-ton 
hammer, and a 60-ton crane erected in connection with it. 
At the Woolwich Arsenal it became necessary to erect a 
40-ton hammer before it was possible to proceed with the 
80-ton guns. Lastly, MM. Schneider et Cie. have recently 
erected a hammer, nominally of 80 tons, but one the power 
of which is hardly measured by that weight. As announced 
in our columns some time since, MM. Schneider commenced 
to design a hammer of 60 tons; but the evident future 
requirements of greater power caused them to decide in favour 
of increasing it to 80 tons. Of this splendid tool MM. Schnei- 
der are allowably proud, and there is certainly some reason to 
hope that its powers will be sufficient to enable them to produce 
the largest forgings that will be demanded for any purpose for 
a very long time. Before anything surpassing the capabilities 
of this hammer can be produced, it will, as above suggested, 
be necessary to re-construct our railways, and when that is 
done there are few works where hammers exceeding MM. 
Schneider’s in dimensions are likely to be established. The 
hammer is not alone to be considered ; for its service, fur- 
naces are necessary to heat the immense pieces, to manipulate 
which cranes and wagons are required, to say nothing of the 
innumerable appliances also rendered necessary, and all of 
which render the establishment of such a plant one of serious 
difficulty and cost. The largest hammer hitherto at Creusot 
was 28 tons, and in leaping to the construction of one of 
80 tons, they met with difficulties not encountered at Essen, 
Perm, or Woolwich. The work of a hammer depends on the 
value of impact force, which is difficult of exact measurement, 
but may be sufficiently approximated to enable one to proceed 
from, say, the construction of a 30-ton hammer to one of 
50 tons, that is from the known to the unknown, with a suffi- 
cient amount of certainty, but this can hardly be said with 
reference to a leap to 80 tons. The difficulties attending these 
operations have, however, been overcome by MM. Schneider. 
We will describe the hammer and the plant connected with it 
in the following order :—Ist, the site and the building ; 2nd, 
the hammer ; 3rd, the four cranes commanding it ; 4th, the 
four furnaces ; 5th, the accessories. 

The Site and the Building.—The building, which is entirely 
metallic, is a prolongation of the large forge or smithy in which 
the largest forgings have hitherto been made. Inthe near future 
it is intended to extend this building in order that the high part 
now erected may stand in the centre between two large shops of 
less altitude, and thus the architectural balance will be restored 
to the elevation. The new building is 50 metres in length, 
35m. in width, and 17m. under the foot of the rafters. A 
foot-bridge supported on the girders forming the rising pieces 
serves to support two 20-ton crabs, which command the 
hammer for repairs. The 80-ton hammer occupies the centre 
of the building, and is served by four splendid cranes, one 
placed near each corner, one capable of lifting 160 tons, and 
the others each 100 tons. The four furnaces are, as will also 
be seen by the plan given at page 335, placed at an angle with 
the centre line of the shop, in order to facilitate the handling 
of the ingots to and from the furnace by the cranes. A rail- 
way of 1°44m. gauge runs through the centre of the build- 
ing, and is provided with the necessary crossings and points 
to enable trucks to approach cranes, furnaces, and hammer. 
In the bays on each side of the central building are other 
smaller hammers, two of which were and two have recently 
been put in operation. 

The Eighty-ton Steam Hammer and its Anvil and Foundations. 
—The hammer may be said to consist principally of four 
parts, the foundation or substructure, the main supports 
forming the guides and cylinder supports with the entabla- 
ture on which the cylinder rests, the cylinder with its valves, 
and the tup and rod. The foundations consist of a mass of 
masonry in cement, resting on the rock 11m. below the ground 
surface;. an anvil block of cast iron resting upon a mass 
of oak, designed to absorb, by its elasticity, as much as 
possible the vibration due to the shock, which would other- 
wise be injuriously transmitted to considerable distances. 
The masonry comprises a mass of 600 cubic metres, 
the upper part being covered with the bed of oak planks 
to a thickness of about lm., on which the anvil rests. 
At the Perm and other works, it has been found more 
convenient to cast the anvil block in its place rather than 
make it in pieces, the anvil at Perm weighing about 600 tons. 
MM. Schneider consider that there are serious objections to 
these anvils so cast in one piece, and therefore determined to 
make theirs in six horizontal layers, the whole weighing 720 
tons, and each layer being in two parts, except the top one, on 
which the anvil itself rests. This top layeris in one piece, and 
weighs 120 tons. The block is 5°6m. in height; the area of 
the base is 33 square metres, and at the top 7 sq. m., the space 
round it being filled in with oak, as shown in the elevation— 
page 335. The anvil block is entirely independent of the 
main supports of the hammer. The latter, it will be seen, 
incline towards each other, and rest at the base on massive 
bed plates, to which they are keyed, and which rest upon the 
masonry surrounding the anvil. Each support is in two 
pieces, cast hollow, and of rectangular section. 

The guides are cast separately, and fixed to the supports as 
shown by bolts, and the supports themselves are firmly con- 
nected by the wrought iron plates seen in the elevation. The 





height of the supports is 10°250 metres, and their weight with 


| 
. ee on “ | 
the guides is 250 tons. The wrought iron plates above referred | 
1 


to weigh 25 tons, and the cast plates upon which the sup- 
ports rest weigh 90 tons. The assemblage of the supports and 


parts connected as shown has been found by the experience | 
gained since the hammer has been at work to possess great | 
The entablature on the top of the supports weighs | 


rigidity. 
30 tons, and the cylinder which it supports is made in two 
lengths, each 2°5 metres in height, bolted together at the 
centre. The distribution of the steam is effected by two single 
equilibrated valves. The diameter of the cylinder is 
1°90 metre, giving an area of 27,345 square centimetres, 


deducting the area of the piston rod, which is 36 square | 


centimetres. This area, with a pressure of 5 atmospheres, gives 
a total pressure on the piston of 140 tons. As the weight of the 
parts to be putin motion is 80 tons, it will be seen that this pressure 
is sufficient to lift this very rapidly, and in the down stroke 
enormously to augment the effect of the blow by the weight 
itself. The stroke of the piston is 5 metres; this multiplied 
by 80,000 kilogrammes, the weight of the falling mass, gives 
400,000 kilogrammetres of useful work. The 50-ton hammer 


at Essen has a stroke of 3 metres, and thus gives in falling, | 


150,000 kilogrammetres. If we suppose the two hammers 
acting on an ingot 1°5 metre in height, the Creusot hammer 
will develope 250,000 kilogrammetres, while that of Essen will 
develope but 75,000 kilogrammetres. The Creusot hammer is 
thus in such a case more than three times the power of that 
of Essen. The width between the supports is 7°50 metres, 
and the free height under the lower connecting plates 
3°20 metres. There is thus plenty of room for the manipula- 
tion of the enormous blocks with which the hammer will have 
to deal. 
plate to the top of the cylinder is 18°60 metres, and adding 
the height of the anvil block, 5°60 metres, and that of the 
masonry supporting it to this, the total height of this giant 
structure is nearly 30 metres. ‘This great height is, of course, 
an objection, as it tends to reduce the stability of the hammer, 
but the whole has been so well proportioned, and the cushion 
beneath the anvil block is so efficient, that perfect rigidity has 
been secured, and the vibratory effect of the shock at a given 
distance is less severe than with the smaller hammers. The 
valves are operated by means of rods and levers brought down 
to within the reach of an attendant standing upon the platform 
fixed at about 3 metres above the ground surface, and upon 
which he is protected from the scorching heat of the forging. 
The 100-ton and 160-ton Cranes.—These cranes, to which 
we have already briefly referred, are of the same type but of 
different powers, three of them being capable of sustaining 
100 tons and one of sustaining 160 tons. They are of the 
revolving post crane class, and are very much like the 
80-ton crane erected at Woolwich Dockyard by Messrs. 
Rennie, a model of which was exhibited at the 
Exhibition. 


step, and revolving in a ring of friction rollers near the 


ground surface, and carried by a casting firmly fixed to the | 


masonry well and tied to the foundation plates of the hammer. | 
As all the cranes are thus fixed and tied to the hammer bed | 
plates, the strains due to each are largely balanced, and this 
assemblage of the whole secures great rigidity. 


height from the footstep to the ground level being 8°4 metres, 


and from the ground to thehead 9 metres. Each crane is capable | 
of four movements by means of the small attached double | 


cylinder steam engines, which, when running at 250 revolu- 
tions per minutes, develope about 60-horse power. The four 
movements are :—(1) Swinging. (2) Lifting. (3) Traversing. 
(4) Rotating the load. The three first motions are nothing 


a they are given by means of worm, bevel, and spur wheels. | 


he load is suspended from an immense bridle, the sling chain 
running over a large sheave. The lifting chain passes over a 
series of wheels arranged to permit the third motion, and is 
wound upon a helically grooved barrel. The third motion is 
effected by means of a pitch chain, as will be seen from the 
illustration. The fourth motion is one of novel application, 
but one which is absolutely essential in handling large 
masses. It is that by which the piece being forged is 
turned over and round upon the anvil, and by 
its means a hundred tons forging will be turned 
with facility, while a forging of a few tons at present 
requires a small army of men for its manipulation. The 
movement of rotation is, it will be seen, effected by means of a 
telescopic shaft connected to the engine and to the sheave 


The height of the hammer from the foundation | 


1862 | 
As will be seen from the engraving, the post and | 
gib are formed in one bent plate girder, supported by a foot- | 


€ From the | 
pivot to the head each crane is 17°4 metres in height, the | 


rom which the forgings are to be made. The Creusot Work: 

from which the forgings are to be mad 8 
already contain six Bessemer converters of 8 and 10 tons, 
eight Siemens-Martin furnaces, and two rotating furnaces, 
which together were suflicient to turn out the quantity of 
steel to produce an ingot of 120 tons. It is thus principally 
in the plant we have described that it has been necessary for 
MM. Schneider to make great additions and enlargements, 
The foundry arrangements and ingot casting pits have, how- 
ever, required extension and deepening, and ingot moulds 
have had to be made to hold 120 tons. <A foundry crane of 
equal power with those attending the hammer has also been 
made necessary. 

The whole of this plant necessary for the production of 
| large masses, from the casting of the imgot to the last opera- 
| tions at the forge, have caused an outlay of about 3,000,000 
| francs, or about £120,000. ‘Though this is a very large sum, it 
| will at least place Creusot far above the competitors of 
| France or any other country for a long time, and the concep- 
| tion and realisation by construction of so grand a plant reflects 
| ; : ; ; : : 
| the greatest honour and credit upon MM. Schneider and their 
| engineers. 

For the convenience of our readers, and by the courtesy of 
MM. Schneider, we are enabled to conclude our description of 
| this plant with the following recapitulation of the principal 
| dimensions of each particular :— 

} The hammer : 

| Weight of the moving mass at 80,000 kil, 

Dimensions of the parts above the ground lecel : 

Length of full stroke .. 

Diameter of cylinder . .. .. 

Pressure of steam... .. .. 4. 

Total pressure under the piston 

Diameter of admission valve 

Diameter of emission valve 

Diameter of piston-rod ; _ 

Clear width between the tup guides 

Clear width between supports os 

Clear height under bracing plates .. 

Length of the bed-plate .. .. 

Width of the bed-plate. . 

Height of supports 

Height of cylinder.. .. oh bbe Hise so tune 

Height of cylinder from bed-plate to the sumnit 
of the cylinder re We er 


5°000m. 
1900m. 
5 kilos. 
140,000 kil. 
0°340m. 
0°460m, 
0°360m., 
1°900m, 
7°500m., 
3°200m, 
12°¢€00m, 
6°000m. 
10°250m, 
60001. 


18°600m. 
Dimensions of the parts below the ground level : 
Height of anvil block 
Area of anvil block, base } sq. mn. 
Area of anvil block, top » wel oo Bee. bal-ve 7 sq. m. 
Number of horizontal layers in anvil block... .. 6 
Number of pieces in each layer (except the top 
or anvil, which isin one piece) . .. .. .. 2 
Thickness of masonry between rock and anvil 
eee ae eee ee 
Weight of the 
Piston-rod tup and all moving parts 
Cylinder ssi wh <a ane 
Entablature oe 
Supports and guides 
Bracing plates. . ; 
Foundation or bed-plates es 
Parts accessory to the mechanism . 


600m. 


000m. 
superstructure. 
80,000 kil. 
22,000 kil. 
30,000 kil. 
250,000 kil. 
25,000 kil. 
90,000 kil. 
33,000 kil. 
530,000 kil. 
750,000 kil. 





Total weight of all above ground... 
Anviland block .. .  .. .. «. 
Total weight of the structure . 1,280,000 kil. 
Cranes—Principal dimensions : 
Three cranes, capable of sustaining 
One crane, capable of sustaining 
Radius commanded by each crane... .. .. .. 
Height between ground and rails carrying carriage 
Height between ground and footstep er 
CE nse ss Lae” ae tes 
Power of each engine .. ac 30 
Diameter of cylinder of cach engine 
Stroke lla TOT ee 
Number of revolutions per minute.. 
Cranes— Weight : 
Metallic part of 100 tons crane . 
Metallic part of 160 tons crane .. 
Furnaces—Exterior part : 
Length over all " 
Width.. .. 
Total height 
Furnaces—Interior part : 
Length 
Width.. 
Height 
Furnaces 
Length 
Height rae 
The building—Principal dimensions 
Length ° “ ; 
Vidth. ; + we . “or 
Height below the springing of the rafters 
Height below the ridge , ; 
Height below the lantern 


109,000 kil. 
160,000 kil. 
9°350m. 
9000m., 
8°400m,. 
17°400m, 
60-horse. 
0°260m. 
0°300m., 


250 


110,000 kil. 
140,000 kil. 


7°3800m. 
3°600m. 
1000010. 


4°500m., 
3°400m, 
2°600m., 
Entrance: 
3°500m. 
2°500m. 





M-00m. 
00m, 


referred to by means of universal joints, known in this | 


country as Hook’s joints, and on the Continent as Cardan’s | 
joints, by means of which the shaft may follow the vertical | 


movement of the load, its length altering in accordance with 
the motion of translation by means of its telescopic form. 
The total weight of the 100-ton cranes is 110,000 kilogrammes 
and of the 160-ton cranes, 140,000 kilogrammes. The operator 
stands on a platform in front of engine, where he has com- 
mand of all the levers, by which he carries out the orders of 
the smith. The steam required by the hammer and by the 
cranes is provided by a battery of eight steel boilers of the 
Lancashire type, which also provide steam for the other 
hammers and for the engine driving a rolling mill. 

The Furnaces.—The furnaces in which the masses 


of 


metal to be dealt with are heated are of the Siemens re- | 


generative class. The fire occupies a space of 7°8in. by 3°60m. 
by 10°0m. in height. The interior dimensions of the furnace 
are 4°30m. by 3°40m. by 2°60m. in height under the arch. 
The entrance for the introduction of the ingot or forging is 
3°50 metres in length, and 2°30 in height, the door by which 
it is closed being operated by means of the hydraulic cylinder 
seen in the side elevation page ‘he gas generators which 
furnish the gas for these four furnaces, as well as for a tire 
mill and forge, are thirty-six in number, forming a battery of 
nine groups of four generators, situated at some distance 
from the shop. The set of five drawings, for which we are 
indebted to the courtesy of MM. Schneider, will be intel- 
ligible by the description we have now given. 

Accessories.—The establishment of such plant as that 
described is followed by the requirement of a train of secondary 
but of very important apparatus. For instance, it is neces- 
sary to provide special trucks to transport the ingots or 
forgings. Certain forgings in steel, such as guns, have to be 
submitted to other operations, to be turned, stacked away, 
&c., to facilitate which it became necessary to erect a power- 
ful 100-ton travelling crane running on rails 11 metres apart, 
and laid close up to the hammer. 

We hope ere long to be enabled to place before our readers 
drawings and description of this crane, of which the colossal 
proportions, like those of all the plant at this part of the 


-works of MM. Schneider, far surpass all those anywhere 


cleo racked to this ony. 
that precedes relates to the carriage and forging of large 
masses. But first it is necessary to obtain the large ingots 


DEPRECIATION OF RAILWAY STOCK IN 
AUSTRIA. 

From a carefully compiled tabular statement just issued of 
| the Stock Exchange quotations of Austrian railway shares 
from 1873 to 1877, we find that a depreciation has taken place 
| amounting to somewhat more than 400 million florins, The 
| total capital invested in share companies throughout the 
|empire up to the end of 1865 amounted to 680,521, 00081., of 
which 402, 147,000f1. or 59°09 per cent. were sunk in railways; 
while during the eight following years the amount increased 
176 per cent., or to 1,880,962,000H1., of which 42°98 per cent. or 
808,467,000H., was represented by railway stock. Very slight 
additions have been made since the fatal 9th of May, 1873, and 
these have been more than counterbalanced by the liquidation 
of five companies, and the reduction of 2,843, 0004. thereby 
withdrawn. The actual loss on the total share capital invested 
in Austria has been, however, far greater, amounting in 1874 
to 214,317,000f.; 1875, 50,564,000f1.; 1876, 102,730,000f1. ; 
1877, 60,000,000H. approximate, or during a period of four 
years to 427,611, 000f1., so that in comparison with the total 
amount of invested share capital at the present time, rail- 
way stock represents more than So per cent, 

Of the thirty-four railways tabulated, the shares of twelve 
in 1873 were quoted at a premium on their nominal value, in 
1877 of only four; and one solitary stock, that of the Karl 
Ludwig’s Bahn, stands higher now than it did in 1878. Of the 
remainder twelve are at a discount of from 16—50 per cent., 
and thirteen at more than 50 per cent., three of which do not 
represent one-tenth of their value in 1878, viz., the Moravian 
Frontier Railway now quoted at 7°69 per cent., the Prague 
Dux at 4°35 per cent., and the Graz Kéflach at 3°01 per cent. 
The shares of these thirty-four lines of railway, representing 
98°86 per cent. of the whole stock, were quoted with a premium 
or discount above or below their nominal worth in 
1873 1875-1876 «1877 

Bis. mE a | 


With a premium of 50 percent. .. .. 

With a premium less than 50 per cent. .. 

With a discount of 20 per cent. aie oo 
20—40 


2 
2 
2 
8 
oo. S 
. 10 
6 


10 
8 


40—60 
60—80 
80—100 


oo 


Cer OCR 





Not quoted 
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The balance of 1877 showed, however, some improvement 
over that of 1876 ; indeed, in the month of September, a rise, 
amounting altogether to nearly 140,000,000 took place, 
only to give way to a deeper depression, and the following 
data represent the nominal capital, Stock Exchange value, 
actual depreciation of value, and comparative depreciation 
since 1873 for thirty-four of the principal lines :— 


1873. 
Difference : 
Nominal Stock Exchange Depreciation Depreciation 
Capital. Value. Actual, Comparative. 
Florins. Florins. Florins. Florins. 
767,669,000 922,644,000 + 164,975,000 — 
1874. 
773,908,000 727,378,000 — 46,530,000 — 195,266,000 
1875. 
776,769,000 660,155,000 — 116,614,000 — 262,489,000 
1876. 
782,169,000 556,863,000 — 225,306,000 — 365,781,000 
1877. 
780,217,000 .. 682,241,000 — 197,976,000 — 340,403,000 
If to these figures be added the remaining .. 40,798,000 


for railways which were not quoted on the 


Exchange, the annual depreciaticn is, for 
EL go Ak igs, acces 9 SEER Ee 406,579,000 
And i877... .. 381,201,000 


The prospects of the railways under State management do 
not present a more favourable aspect. The total capital 
invested by the Government in the eight lines under their 
immediate control is about 60,000,000f1., to cover the deficit 
of which, the sum of 269,164fl. has been introduced into this 

ear’s Budget. But judging from previous disappointments 

in financial expectations, and from the fact that one line of 
railway, credited with receipts to the amount of 93,036f1., is 
only debited with working expenses to the sum of 200f1., 
the accuracy of the estimate is questionable, and the prospect 
of an extra demand on the resources of the exchequer is more 
than probable. 

It must not be argued from the above data that the pro- 
spects of railway construction in Austria are by any means 
extinguished. The example offered by the Kaiser Ferdinand 
Nordbahn only shows what can be dong with a judicious 
application of capital and proper management. The shares of 
this railway, originally of the nominal worth of 1050fl., were 
in 1873 as high as 2300f1., have never fallen below 1738, and 
stand to-day at 1932. This is, perhaps, owing less to the 
monopoly of coal transport, than to the fact that the line was 
built as cheaply as possible with temporary buildings, and 
the permanent structures erected out of the profits, instead of 
original capital. 

his mode of proceeding appears at last to be finding favour 
with the Government, and although enterprise may be con- 
sidered at its lowest ebb, and the prospect as mA erage as 
oné can well imagine, a programme has been issued, to con- 
struct a number ¢f lines on ‘‘ secondary normals,” which have 
hitherto failed to meet with support on account of the 
enormous capital required to carry them out on the arbi- 
trary system, which insists on a greater attention being paid 
to strategical facilities than to the mercantile interests of the 
country, and on providing accommodation at the outset for 
future traffic, which is not likely to be required in this cen- 
tury nor in the next. 

Until, however, the laws relating to Government guarantees 
be adjusted, and the system made absolute, foreign capitalists 
will hardly be induced to invest in schemes, the probabilities 
of whose success depends on the caprices of a too paternal 
Government. A bill has been brought into the House to 
settle, if possible, this long-vexed question—as important to 
Austria itself as to capitalists in general — but, as yet, 
the provisions have been kept secret from the public, in 
spite of the anxiety with which the result is awaited; and 
until these be made known, and be found to insure the 
actual fulfilment of the promises made by the Government, 
and afford more consideration to capitalists in allowing them 
amore powerful voice in the direction of their own invest- 
ments, in not demanding a pseudo-patriotism at the risk of 
their own interests, and in extending the time for develop- 
ment in accordance with the practical experiences of other 
countries, the efforts of the general inspection of railways 
expended in issuing programmes, however tempting, will 
hardly induce capitalists to risk their investments in under- 
takings, whose chief charm lies in being enveloped in clouds 
of that glorious uncertainty which is the main attraction of 
gamblers and the bugbear of honest speculation. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Art the meeting on Tuesday, the 30th of April, Mr. Bateman 
— in the chair, the papers read were descriptive of three 
ridges on the Punjab Northern State Railway, viz.: ‘* The Ravi 
Bridge,” by Mr. R. T. Mallet, M. Inst. C.E.; ‘“‘The Alexandra 
Bridge, over the Chenab,” by Mr. H. Lambert; and ‘The 
Jhelum Bridge,” by Mr. F. M. Avern, M. Inst. C.E. 

The bridge over the Ravi at Lahore consisted of thirty-three 
spans of 90ft. in the clear, and 974ft. from centre to centre of 
the piers. The piers were of brickwork, each founded on three 
brick cylinders, sunk 70ft. below the lowest water-level. Eight 
mare a tie-bars were built in the brickwork. The piers were 
protected from scour by concrete blocks thrown round them. The 
girders were of the parallel flange type. The lattice-bars formed 
two series of triangles, inclined at 45deg. The superstructure 
was designed to carry a footpath on the lower flange, and an 
asphalte cart roadway, flush with the railway, on the top. The 
cross girders carrying the railway were suspended in stirrups 
from the upper flange. The first operation was the erection of 
a temporary wooden trestle bridge, which was occasionally much 
damaged by floods, but was easily repaired. It served for 
material trains for four years. The bricks for the foundation 
cylinders were of three special forms. ‘The lime was slightly 
hydraulic, and was made of the kunkur of the district. The 
mortar was composed of equal volumes of lime,. brick-dust, and 
fine river sand. The.concrete was made of broken waste brick 
and 42 per cent. of unground mortar. The excavation of the 
cylinders was effected principally by Bull’s dredgers. Cylinders 
of brick, 124ft. in diameter, oad of. the same height, were sunk 
from 10ft. to 12ft.; then a similar length was added and sunk ; 
next a length of 25ft. was added, and sunk usually without 
weighting. Finally, a length of 20ft. was built, completing the 
70ft., which was sunk sometimes to 60ft., when a load of 150 tons 
of rails commonly sufficed to complete the sinking. Among the 
tools used for excavating the material from the interior of the 
cylinders, Fouracres’ ‘‘spider” proved efficient. Whenever a 
cylinder showed a tendency to leave the perpendicular, it was 
corrected by shoring from the ground, and by passing a chain 
round, the two ends of which were anchored taut at a distance. 
Rails laid across the chain produced an efficient horizontal pull. 
The average progress with the large cylinders was 2ft. a day of 
actual sinking. Half the girders were put together on the south 
bank, and half on the north, and they were carried into place by 
two travelling gantry cranes. The floating of the girders 
for the spans over the main channel of the river was accom- 
plished by four native barges, on which timber staging was 
erected. 


The Alexandra Bridge was 9300ft. long and 100ft. deep. The 
first brick was laid on the 1st of November, 1871. ‘The first 





train crossed the bridge on the 23rd Decembe:, 1875; and it was 
opened on the 27th of January, 1876. In floods, the Chenab 
rose 11ft. above low-water mark, and its width at Wuzerabad was 
three and a-half miles. ‘"he mass of the water did not flow rapidly ; 
but the main stream, corresponding to the fluctuating deep channe 
rushed through with great velocity, in a serpentine direction. 
This was often nearly at right angles to the general course of the 
river when obstacles occurred. Under these circumstances the 
bed was driven before it. The depth of the main current was 
more than 50ft., moving at a rate exceeding ten miles an hour. 
The ground for about half the space of three and a-half miles 
between the banks was composed of river deposit. On this a 
massive embankment had been raised, for several years, to carry 
the Grand Trunk Road as far as possible across the river-bed, the 
rest of the way being over temporary bridges of boats at the 
peg be channels. During four months a ferry was established. 
A back channel, called the Pulkoo Nullah, flowed for several 
miles parallel to the main river, and in high floods their united 
waters submerged the intervening country. The effect of the 
embankment was to dam up the body of comparatively still 
water forming the bulk of the river, and to divert the swift 
moving diagonal current against the crumbling shores. Hence 
the Pulkoo developed into a deep navigable channel, 800ft. 
wide. At Kuthola, on the northern shore of the Chenab, the 
river became wider by half a mile. The main current set against 
the proposed site of the northern abutment of the bridge, and 
the deepest water was close under the nearly vertical bank. The 
‘Trunk Road was gradually falling into the river, and a ferry had 
to be established at the Pulkoo, Thus, in the Wuzerabad Reach, 
the Chenab had become wide to an abnormal extent. ‘The fine 
sand of the bed was ascertained to be about 65ft. in depth, over- 
lying clay of moderate consistency. The rapid current, moving 
from shore to shore, was likely not merely to attack the bridge 

jiers in flank, but also to scour the ground from under them. 

arious works were undertaken to improve the site of the bridge, 
The first was to close the Wuzerabad navigable channel by an 
embankment three-quarters of a mile long. A second embank- 
ment extended from the southern abutment of the bridge to the 
Pulkoo Nullah, to prevent the water of the river pouring into 
the Wuzerabad channel during flood. A third work deflected the 
stream at right angles to the general alignment of the railway in 
a direct line through the bridge. A fourth main work, being a 
star-shaped spur of trees and stones, was to prevent the river 
cutting behind the abutments in the event of disaster to the up- 
stream works. Several subsidiary works were executed of rough 
tree-spurs to catch floating sand, and to assist in turning the 
stream towards the centre of the river. The Chenab training 
works were carried out by September, 1872, at a cost of 44 lakhs 
of rupees, and had since been maintained at a yearly cost of 
4 lakh of rupees. The first design for the bridge was that it 
should consist of single well-piers, 12}ft. in external diameter, 
sunk 40ft., and carrying lattice-girders under the rails, 974ft. in 
length from centre to centre of the piers. But the high floods 
of the rainy season of 1871 led to the adoption of Power's three- 
well system, and to the wells being sunk 70ft. The piers were 
35ft. long, 8ft. 8in. thick, with semicircular ends, standing on 
similar basements 38ft. long, supported on diminishing arches 
between the wells, Three were to be sunk 6in. apart. The 
abutments were on fifteen wells, sunk to the same depth as the 
piers, and in two rows parallel to the central line. This change 
increased the quantity of brickwork originally proposed five or 
six times. At the close of the rainy season of 1871 the curbs of 
several of the piers were pitched. It was then determined to 
adopt Warren girders, and to have the rail level at the bottom ; 
also to have sixty-four spans, 142ft. from centre to centre, and 
the bridge was thus commenced. The bridge over the Pulkoo 
back channel consisted of nine spans, 43h ft. from centre to centre, 
with pairs of single well cylinders sunk into the clay substratum 
underlying the river bed. The girders were of plate iron, carrying 
the rails on the top. On account of the great length of the 
Chenab Bridge, two passing places were provided, by widening 
the structure for two spans, and making it stronger. The 
remainder of the paper was occupied with an account of the 
setting out of the brilge, of preparing the curbs for the wells, of 
building and sinking the wells, and the as a operations, and 
of placing a protection of stones or concrete blocks round the 
piers. With a view to assist the piers to resist side currents, no 
provision was made for the expansion of the girders in every 
second span, so that the piers were tied together in pairs by fixed 
bearings. During the flood season of 1873-74 a serious accident 
occured. A great mass of protective material had been placed 
round the finished piers, presenting the appearance of a weir 
across the river ; but owing to the want of sufficient weights the 
work was not completed at the newest wells before all were sub- 
merged. A concatenation of causes led to the current of the 
river running parallel with the bridge. Ultimately a deep trench 
was scoured out along the face of the bridge for more than a mile 
in length, resulting in the up-stream and centre wells of three 
of the piers toppling over from insufficiency of base. As the 
sites of three piers were blocked, so that fresh wells could not 
be sunk in the same place, two of the spans of the bridge were 
modified to suit the altered circumstances. The total cost 
of the bridge, including the training works, was 65 lakhs of 


rupees. 

The Jhelum Bridge was situated on the line of the Grand 
Trunk Road, the river being about 5000ft. wide. The bed was 
of sand, 15ft. to 20ft. deep, overlying a thick stratum of boulders 
and shingle. The fall of the bed was 1ft. per-mile, and the 
approximate discharge of the river at high flood was 200,000 cubic 
feet per second; the maximum recorded surface-velocity being 
8°66ft. per second. The length of the bridge was 4875ft. between 
the abutments, with training works on the left bank. There 
were fifty spans of 90ft. each, giving forty-nine piers and two 
abutments. The right abutment and the three contiguous piers 
were founded in a stratum of clay; all the above piers were 
founded in the boulder stratum. The foundations were brick 
cylinders, three in a line transverse to the bridge, a centre one, 
12}ft. in external diameter, and two flanking ones, each 10ft. 
in diameter. The brickwork was built on a substantial wrought 
iron curb, to which it was bonded by circular flat iron rings and 
vertical round iron tie-rods. Three rings were introduced in the 
32ft. length of brickwork, at intervals of 10ft. and the tie-rods, 
starting trom the curb, went through the whole length of brick- 
work in the well. Inthe smaller wells there were eight rods, 
and nine in the larger wells. The rings were of flat iron, 3ft. 
broad by yin. thick. The brickwork of the smaller wells was 
2ft. thick ; that of the larger wells was 3}ft. thick. It was com- 
posed of specially made radiating bricks, set in mortar consist- 
ing of one part of stone lime, two parts of kunkur, and _ six 
parts of fine brick-dust, the whole well ground together. The 
wells were successfully sunk through artificial islands. They 
were filled with concrete, and connected by small arches. The 
superstructure of the — was 27}ft. long, Mag wide, with semi- 
circular cutwaters. They were carried up 21ft. above low water. 
The abutments were founded on three wells, each 12hft. in 
diameter, and were similar to the piers, but flanked with longi- 
tudinal wing walls. Nearly nine wells were sunk per month. 
A spur of earth and boulders, 4800ft. in length, was made from 
the left abutment of the bridge to the high ground forming the 
left bank of theriver, as a protection against the river getting in 
rear of the bridge abutment. Moreover, an average amount of 
13,467 cubic feet of boulders had been thrown round each of the 

iers. The boulders formed a local supply of material ready to 

e dropped into any holes scoured out around the piers, and gave 
support to the piers to resist the overturning action of the stream. 
The superstructure was composed of a pair of lattice-girders, 
connected on the top by an upper way of cross girders and 
rail bearers, ae by buckle and flat plates, braced on their 


under sides, This upper roadway carried the railway and two 
footways. 


There was a lower roadway for foot passengers and 





mules and ponies only. A detailed account was given of the 
girders and roadways, and of the erection of the girders. The 
total cost of the bridge, including the protective works, had been 
£139,502, or £28 11s. per lineal foot. 








THE INVENTION OF THE REAPING MACHINE. 


Ir has always been a point not quite decided whether the 
Scotchman Bell, or the American McCormick, was the first to 
construct a practicable reaping machine. The evidence appears 
to be strongly in favour of Bell, whose apparatus was in use from 
about 1826 to about 1850, shortly after which time it was pur- 
chased by Mr. Woodcroft, for the Patent-office Museum. 
McCormick, on the other hand, may fairly claim the credit of 
having been the first to bring a reaping machine into anything 
like general use, and there seems no doubt that the machines of 
our own time are the descendants, not of Bell’s forgotten appa- 
ratus, but of the machine brought forward by McCormick at the 
1851 exhibition, and patented by him seventeen years before in 
the United States, 1834. It is, of course, well known that many 
other inventors had previously attempted to gain the desired 
object by means more or less effectual. Revolving cutters were 
tried as far back as 1799, while two inventors, at least*—Salmon, 
1807, and Ogle, 1822—had reciprocating knives, or frames fitted 
with knives, which resembled, to a certain extent, the cutters 
now used. These last had, however, no shearing action, and it 
is precisely this shearing or drawing cut that alone answers for 
cutting corn. Such an action is found in Bell’s and in McCor- 
mick’s machines, but there now seems some reason to believe 
that both these were anticipated by John Common, of Denwick, 
Northumberland. The following extract from the old MS. Com- 
mittee Minutes of the Society of Aris does not appear to have 
been seen by writers on the subject, and it almost certainly has 
never been printed. The extract is from the minute book for the 
session 1811-12 :— 

“Took into consideration a reference to this committee of 
April 15th, 1812, on a reaping machine. Read two letters from 
Earl Percy, dated 8th and 14th April, 1812, stating that he had 
sent to the society the model of a machine for reaping corn, 
barley, oats, &c., made by John Common, of Denwick, North- 
umberland ; that he is not quite certain whether a sufficient 
trial of the machine has been made to authorise its being laid 
before the society, as the inventor, Mr. Common, partly from 
the fear of any person stealing his invention, and pase from 
the want of more extensive means, did not cut more than ten or 
twelve sheaves, but in this experiment the machine acted with 
great precision. That the two persons, who assisted Mr. Common 
are the only persons who have seen it act and have sent certifi- 
cates representing it. Read a certificate from John Thew and 
Thomas Appleby, dated Denwick, April 9th, 1812, stating that 
they accompanied John Common to a field at Denwick to make 
trials of his newly-invented reaping machine, where they saw it 
cut down a small patch of ripe oats with ease and despatch, and 
that they are of opinion it will answer the purposes intended, 
and be of general benefit to the country. 

‘Examined the model sent. The apparatus is to be drawn by 
one or more horses, and is of pen length ; it appears 
that the two large wheels, from whence motion is given to the 
machine, are to be made of wood and iron spikes fixed in their 
periphyre ; they are fixed upon an axle of iron which moves 
round with them, and which axle also turns round a brass wheel 
fixed upon it, the teeth of which work in a pinion placed on 
a longitudinal axle, on the other end of the spindle or axle near 
to the shafts is fitted another cog wheel, the teeth of which 
work in a poy below, supported by a small wheel to prevent 
this part of the machine from touching the ground. The pulley 
and pinion last mentioned give an alternate backward and for- 
wae: motion to a set of angular knives, so as to enable them to 
act upon a princivie similar to the action of a number of scissors 
upon the blades of corn, directed to them by angular spikes of 
iron projecting before them as it falls upon a set of rollers, from 
whence it is delivered in a line upon the earth, as described in an 
account sent with it. Resolved.—It appears to this committee, 
upon inspecting the model of Mr. Common’s reaping machine, 
and reading the account thereof with the certificate produced, 
that this invention is incomplete, and at present they cannot 
fairly judge of it, and therefore cannot recommend it to the 
future attention of the society.” 

The description is certainly somewhat meagre, but as far as 
it goes it is sufficient to show that the main principle of the 
reaping machine was known and had been experimented with, at 
least, thirteen years previous to the date generally allotted to the 
invention. Another machine brought before the Society of Arts, 
but apparently not elsewhere mentioned, is one by Amos, of 
Boston, Lincolnshire. In it ‘‘a number of scythes are caused 
to revolve rapidly by the usual adaptation of wheels and 
pinions.” The committee had this brought before them in 1820, 
and decided that ‘“‘the plan, however, was not new, and it has 
been found by experience that it is impossible to apply to this 
construction power enough to produce a sufficiently rapid motion 
of the scythes.” Bell’s machine came before the society in 1830, 
but was not rewarded, on the ground that the descriptions of 
the machine already extant had brought it sufficiently before the 
— and that it did not therefore require the society’s aid in 

ringing it into notice.—Journal of the Society uf Arts. 
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Condensed from the Journal of the Commissioners of Patents. 


|* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-uffice officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0; turning to those pages and finding the numbers of the Specifi- 
cation. | 
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1446. Improvements in Winpow Sasx Puu.eys, William Morgan-Brown, 
Southampton-buildings, London.—A communication from Benjamin 
Davis Washburn, Boston, U.S. 

1447. An improved appliance for Renpermsc Rixes more Secure while 
worn on the finger, which appliance may be used for other purposes, 
Maurice Moseley, Portsdown-read, W. 

— _ improved PHorocrapuic CAMERA, Samuel White Rouch, Strand, 








ndon. 

1449. Improvements in Looms for weaving, William Henry Hacking, 
Bury, Lancashire. 

1450. Improvements in the manufacture and Drawine Orr of AERATED 
WarTERs, and in inery therefor, Eliot Howard and Thomas Farden, 
Whitecross-street, London. 

1451. Improvements in Winpow Fasteners, Ernest Charles Keay, 
Birmingham. 

1452. An improved Sream Generator, Guillermo Reinlein y Sequera and 
José de Canterac y Dominguer, Madrid. 

1453. Improvements in Rartway Carriace and other Racks, and in hat 
and coat stands, so as to render them applicable for advertising pur- 
poses, Edward Casper, Moorgate-street, London. 

1454. Improvements in the construction of Wacons or TRUcKs used upon 
railways, Simon Leach, Chorley, Lancashire. 

1455. Improvements in the construction of Cases for packing wine or 
other bottles, William Hurst, Dublin. 

1456. Improvements in Fire-crates and in apparatus therefor, George 
William Herbert, Dean-street, Birmingham. 

1457. Improvements in Corn and SEED Dritis and Sowinc MACHINEs, 
James Josiah Smyth, Peasenhall, Suffolk.—lith April, 1878. 

1460. Improvements in machinery for MovLpinc or CoMPRESSING 
OLEaciNous or other seeds, or other bulky agglutinating material, to 
prepare the same for being put under hydraulic or other pressure, 
Charles Speck Brittain, Liverpool. 

1461. Improvements in Looms for weaving Brussels carpets and other 
like fabrics, Edward Robinsen and Thomas Greenwood, Kidderminster, 
Worcestershire. 

oN ta cae in Siatinc Roors, Joseph Grove, Halton, near 

8. 


1465. Improvements in the manufacture of Heapep Naits of wrought 
_ and other metals, James Lockwood Heward, Newport, Monmouth- 

ire. 

1466. Improvements in Se_r-actinc Ti.t1IvG Apparatus for barrels, casks, 
and the like articles, David Foster, Sheffield. 

1467. Improvements in the method of OricinaTinc and DEVELOPING 
Evecrric Currents, Henry Curtis Spalding, London. 

1468. Improvements in apparatus for Castinc Meta, Eric Hugo Walden- 
strom and William Sumner, Manchester. 

1469. An improved Starr-rop Eve, Phillip Tufnail, Dartford, Kent. 

1473. Improvements in Warcues, William Robert Lake, Southampton- 
buildings, London.—A communication from August von Loehr, Prater- 
strasse, Vienna. 

1474. Improvements in the manufacture of Enemas, SyRINGEs, and 
other similar articles of india-rubber, James George Ingram, sen., 
Felsted-street, Hackney Wick, London.—12th April, 1878. 

1476. Improvements in the manufacture of ArtiriciaL Fue., Frederic 
Dixon, Southampton-buildings, London. 

1477. Improvements in and connected with Draws for houses and build- 
ings, William Brown, York. 

1478. An improved contrivance to be employed as a Toy, Prosper Desiré 
Touffet, Lyons, France. 

1479. Improvements in WasHinc, WRINGING, MANGLING, and CALENDERING 
Macurnes, Thomas Bradford, High Holborn, London. 

1480. Improvements in machinery or apparatus for DunGINc, Dye1Nc, 
Soarinc, and WasHING Wovens Panneet Alexander Winward, Whaley 
Bridge, Derbyshire. 

1481. An improved Univexsat Jornt for Pipers used for the conveyance of 





water, steam, gas, and other fluids, Alfred Barlow, Tonge, and Walter 
Iden and Henry Mills, Chadderton, Lancashire. 

1482. Improvements in machinery for Factne or Dressine Stone, John 
Smith, Rochdale. 

1483. Improvements in apparatus for Fituinc Borries with Beer and 
non-gaseous or partly non-gaseous liquids, Ormrod Stephenson and 
William Coddingley, Wakefield. 

1484. Improvements in SreaM and ExHaust Nozzies, James Marshall, 
Gainsborough. 

1485. Improvements in MaLtinc Apparatus, Frank Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from Marx and Company, 
Mannheim, Germany. 

1486. Improvements in the manufacture of Buoyant or FLoatine Soar, 
William Robert Lake, gee a ep tem a London.—A communica- 
tion from Jacob Hilgers, Rheinbrohl, Germany. 

1487. Improvements in the manufacture or TREATMENT of Paper for pre- 
vention of fraud, Alfred Anthony Nesbit, Gracechurch-street, London. 
1488. Improvements in SpeeD RecorpERs or apparatus for recording the 
sy of locomotive and stationary engines, railway wagons, and other 
vehicles, William Lloyd Wise, Chandos-chambers, Adelphi, London.— 

A communication from Hugo Richard Baumann, Dresden, Saxony. 

1489, Improvements in FurNaces and apparatus used in the manufacture 
and working ef glass, Francis Hutchinson, Grimston, near York. 

1490. Improvements in Connectinc Door and other Knozs to their 
Sprnpies, and in adjusting the said knobs on their spindles, Joseph 
Cooper and John Robert Cooper, Birmingham. 

1491. A new or improved NewsPpareR Reapino Stanp, Thomas Wright, 
London Wall, London. 

1492. An improved machine for Bixpine Cut Crops and Straw, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Ernest 
Landelle, Paris.—13th April, 1878. 

1493. Improvements in Compounp Lenses where achromatism is desired, 
Edmund Manesseh Tomlinson Tydeman, Liverpool. 

1494. Improvements in apparatus for Recistertne the FLow of Liquips, 
John Edward Holme, Hull. 

1496. Improvements in the manufacture of Beartnos for Routs in rolling 
mills or other similar machinery, John David Grey, Aberavon, Glamor- 
ganshire. 

1497. Improvements in Furnaces for calcining copper or other ores, 
Charles Richard Farmer and Henry Hardwick, Gainsborough. 

1498. Improvements in apparatus for Ratsinc SUNKEN VesseELs, Friedrich 
Hermann Felix Engel, Hamburgh, Germany.—A communication from 
Hans Conrad Carstens, Hamburgh, Germany. 

1500. Improvements in Centre Revo_vinc CuHRromoTRoPEs applicable to 
advertising purposes, Frederick Young, Dalston, and Joseph Hoffe 
Miles, Canonbury, London. 

1501. Improvements in Actuatine the VaLves of Steam Hammers, and 
in the construction of such valves, Charles Davy, Sheffield. 


1502. Improvements in Propucinc StierLep Tints, BackGRouNDs, and | 


ViGNETTEs upon photographic pictures, Marcus Guttenberg, Bristol. 

1504. Improvements in the method of DerTeRMINING ORGANIC MATTERS con- 
tained in solutions, James Alfred Wanklyn and William John Cooper, 
Westminster, London.—15th April, 1878. 

1507. Improvements in the construction of apparatus used in Sprnnina 
and Dovpiiyc Corron and other fibrous materials, Ferdinand 
Henry Ziffer, Manchester. 

1509. An improved Warer Meter, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Jean Antoine Clément 
and Pierre Valdeliévre. Lille, France. 

1511. New or improved Rotary Pumps or Enorves applicable for trans- 
mitting power and for compressing or exhausting air or gas, and also 
applicable as a liquid or fluid meter, Edward Waldron, Gaywood-street, 
London-road, London. 

1513. Improvements in Locks and Latcues, William Jarvis, Banbury, 
Oxfordshire. 

1514. Improvements in the method of and apparatus connected therewith, 
for ATracninG or Workinc Guns or ORDNANCE, applicable to turrets, 
forts, shields, or other similar structures, Alfred Longsdon, Queen 
Victoria-street, London.—A communication from Alfred Krupp, Essen, 
Germany. , 

1515. Improvements in apparatus for Kxeapine or Mixinc Dover for 
bread and pastry, William meg, ty tod Sout pton-buildings, 
London.—A communication from John Stanyan, Milford, U.S. 

1519. An apparatus for Raistyc Suips’ Anchors, CHAINs, TELEGRAPH 
CaBLes, and other property sunken in the sea, or rivers, or lakes, Henry 
Schallehn, Clapham-road, London. 

1523. Improvements ip the manufacture of ANHYDROUS SULPHURIC AcID, 
Ou. of Virriot, and hydrous sulphuric acid, which improvements relate 
also to the concentration of sulphuric acid containing water, Feank 
Wirth, Frankfort-on-the-Maine, Germany.—A communication from 
Conrad Lange and Carl Gépner, Opladen, Germany. 

1525. Improvements in Suze Meta Cans, Cases, or Boxes for preserving 
food and other perishable substances, Frank Kingston, Greenwich, 
Kent. 

1527. An improved Composition to be used in the manufacture of 
ARTIFICIAL Fve., Alexander Melville Clark, Chancery-lane, London.— 
A communication from Charles Francois Xavier Noroy, Paris.—1l6th 
April, 1878. 

1582. Improvements in the manufacture of GLoves or coverings for the 
hands for use in surgical or other operations where it is essential to 
cover the hands, yet retain delicacy of touch, Thomas Forster, Streat- 
ham, Surrey. 

1533. Improvements in Compounp Stream Enornes, George Waller and 
Frederick Colyer, Holland-street, Southwark, London. 

1534. Improvements in Woopen Grips for gas purifiers, Henry Cockey 
and Francis Christopher Cockey, Frome Selwood, Somersetshire. 

1536. Improvements in StorpPeRiING, CLOSING, or COVERING Bottles, JARs, 
Casks, and other like receptacles, Henry Hilditch Bulkeley-Johnson, 
Dowgate-hill, London. 

1537. Improvements in ExpLess TRAVELLING or RoLiinc Raritways, and 
in traction and running wheels for the same, part of which improve- 
ments is applicable to wheels of carriages generally, Jonathan Aldous 
Mays, Old Broad-street, London. 

1538. Improvements in Bicycies and other vehicles, Edward Joseph 
Smith, Darlington. 

1539. Improvements in Raiway CatrLe Trucks, Benjamin Mead, 
Aylesbury, Bucks. 

1540. Improvements in and connected with modes and apparatus for 
OreNiInG and CLosrnc Cocks and VALvEs, especially applicable to the 
lighting and extinguishing of street and other lamps, Samuel Owen, 
Coventry, Warwickshire. 

1541. Impro ts in the ture of Cuarrs, Soras, and similar 
articles of furniture, William Robert Lake, Southampton-buildings, 
London.—A communication from William Gardner and Oliver L. 
Gardner, New York. 

1542. Improved apparatus for RecuLaTiING and ConTROLLING the PrEssURE 
and Quantity of Gas SuppLiep to Gas-suRNeERS, and for other like pur- 
poses, William Robert Lake, Southampton-buildings, London.—A com- 
munication from George Washington Thompson, Brooklyn, New York. 

1543. Improvements in apparatus for WeicHING, and for indicating and 
recording weights and strains, George Westinghouse, jun., Southamp- 
ton-buildings, London. 

1544. Improvements in Pires for Smoxinc Tosacco, William Robert 
Perry, Manchester. 

1545. Improvements in RarLway SicNat Apparatus, George Schofield, 
Elland, Yorkshire. 

1547. Improvements in Penno.pers, William Devitt and John Parkinson, 
Bradford. 

1549. Improved apparatus for Heatinc the Feep-waTer of Locomotive 
Enornes, Henry Edward Newton, Chancery-lane, London.—A commu- 
nication from Louis Bouvret, Paris. 

1550. Improvements in Winpow FasTEeninos, George Needham Mansfield, 
New Bond-street, London. 

1551. An improved construction of compound apparatus for Cookinc 
purposes, and for the production of infusions and decoctions from 
substances, Thomas John Constantine, Fleet-street, London. 

1552. Improvements in machinery for THRasHinc and Separatinc Corn 
and other substances, James Hornsby, Grantham, and John Bonnall 
and Henry Shields, Spittlegate, Lincolnshire. 

1553. Improvements in CLock Movement, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from Theodore Freeling- 
huysen Breese, New Haven, U,8. 

1555. Improvements in STeaMinG Faprics, and in apparatus employed 
therein, John Hawthorn, Newtown, Cheshire. 

1556. Improvements in apparatus for Oreninc the Supriy of Gas to 
Buryers, igniting the gas, and shutting off the supply, Henry Green, 

ton 





£, 





Preston. 

1557. Improved means of and apparatus for Uritistnc Motive Power, 
Johann Maximilian Plessner, Golden-square. London. 

1558. An improved method of AppLyinc Sream or other power to the 
STEERING of Snips, William Clarke, Gateshead-upon-Tyne. 

1559. Improvements in the construction and Fixinc of Raris of Ratt- 

‘ways and Tramways, and in machinery for cutting and straightening 
such rails, William Henry Tooth, Aldersgate-buildings, Aldersgate- 
street, London.—l7th April, 1878. 

1560. An improved Hot-ark Furnace or Stove, provided with arrange- 
ments to prevent the heating or scaling of its frames or shells or walls, 
and of its tubing or pipes, Henri Conradi, Lower James-street, London. 
—A communication from Gustav Raven, Leipzig, Germany. 

1562. Impr ts in the facture of Reeps for weaving, William 
Frederick Bateman, Low Moor, near Bradford. 

1563. Improvements in and relating to the Preparation of GuNpowpER 
for use in cartridges or otherwise, Edwin Ambrose Brydges, Cricket- 











field-road, Clapton, Middlesex.—Partly a communication from Her- 
mann Mayheefer, Kauschen, Germany. 

1567. Impr ts in apparatus for Toprprina and Taitinc TuRNips, 
Thomas Hunter, Maybole, Ayr, N.B. 

1568. Lmprovements in Frepinc Stream Boi.ers, and in apparatus 
therefor, George Weir and James Weir, Glasgow. 

1569. Improvements in apparatus for Dryina by means of SurpERHEATED 
Sream, Auguste Leva-Lifroid, La Madeleine by Lille, France. 

1570. Improvements in Printing Macuines, Emile Vauthier, Boulevard 
de Strasbourg, Paris. 

1572. Improvements in the Bars of Carpina Enaune Fats, and in the 
method of and apparatus for attaching the clothing to such bars, 
George Ashworth and Elijah Ashworth, Manchester. 

1574. Improvements in BurroN-workinG Macutines, Charles Max Som- 
bart, Magdeburg, Germany.—A communication from Elizabeth Loeper, 
Magdeburg, Germany. 

1575. Improvements in apparatus for ATMOSPHERIC PvuRIFICATION, 
William Lawrence, London. 

1576. Improvements in Looms for weaving, Frank Schofield and James 
Turner, Cuckley, Lancashire. 

1577. Certain improvements applied to the SHarrs of Carriaces, Henry 
Gold, New Windsor, Berkshire. 

1578. Improvements in machinery or apparatus for SeraraTinc, CLEAN- 
inc, HULLING, Wasuina, and Dryine Gray or Skeps, William Edward 
Gedge, Wellington-street, Strand.—A communication from Adolphe 
Véve, Monieux, France. 

1580. Improvements in Giass Furnaces, Peter Gilston, William Riley, 
—— William Chadwick, and Jabez Gregg, Hunslet, near Leeds, York- 
shire. 

1582. Improvements in ApsusTABLE SPANNERS or ScREW WRENCHES, and 
in pipe tongs, and in combined pipe tongs and pipe cutters, John 
Edward Rogers, Smethwick, Staffordshire. 

1584. Improvements in a ratus for Teacuine and fILLustraTine Per- 
SPECTIVE DRAWING, Phillip Jolin, Tufnell Park-road, London. 

1586. Improvements in the manufacture of Copyinc Ink Powper and 
Extract, William Robert Lake, Southampton-buildings, London.—A 
communication from Noah Jacobsohn, Berlin, Prussia.—18th Apri, 
1878. 

1588. Improvements in Meratyic Cuarn Network or Nerrine, and in 
the mode of construction thereof, John Temple, Liverpool. 

1590. Improvements in Sevr-actinc CLEANSING MEcHANISM for the 
cylinders, doffers, and workers of carding engines, Jonathan Holden 
and Jobn Edward Holden, Reims, France. 

15%. An improved method of RenpertnG PERMANENT and IMMOVABLE the 
Divisions, Figures, MARKINGS, and ScaLes AFFIXED to THERMOMETERS 
and cylindrical scientific measuring —— generally, Edward John 
Michael Cetti, Brooke-street, Holborn, London. 

1596. An improved Avromatic Purcine or Retrer Cock or apparatus for 
steam and other engines, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Pierre Schrabb and Auguste 
Terrien, Paris. 

1598. Improvements in the construction of Reaping and Mowno 
Macutines, Alexander McGregor, Leigh, Lancashire. 

1600. Improvements in or applicable to Harmoniums and other similar 
musical instruments, Samuel Howard, Manchester. 

1604. Improvements in apparatus, Toots, and machinery for CuarcixG 
and Drawixe Gas Retorts, Alfred Longsdon, Queen Victoria-street, 
London.—20th April, 1878. 

1612. Improvements in the method of Recoverrxe Lnpico, which method 
is also applicable for other purposes, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Ferdinand Victor Kallab, 
Wiese, Austria. —22nd April, 1878. 





Inventions Protected for Six Months oh the Deposit of 
Complete Specifications. 


1640. Improvements in Furniture Castors, Herbert John Haddan, 
Strand, London.—A communication from Charles Edwin Parent, New 
York, U.8.—24th April, 1878. 

1641. Improvements in Compensation BaLances for Wartcnes and 
CHyronoMetrers, Charlies vander Woerd, Waltham, U.S.—24th April, 
1878. 

1662. Improvements in machinery for Sewixe Books, William Robert 
Lake, Southampton-buildings, London. A communication from 
Edward Stanley Boynton, Bridgeport, U.8S.—25th April, 1878. 

1704. Improvements in Paper Foupinc and Prixtinc MACHINERY, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Cyrus Chambers, jun., and William Mendham, Philadel- 
phia, U.S.—27(h April, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 
1630, Tine FasTENINGs, Samuel Carlton, New Swindon, Wilts.—3rd Muy, 


Sid. 

1572. Exrractinec Heatep Air from Surps, &c., William Corfield, Clifton, 

Gloucestershire.—20th April 1875. 

1574. Steam Bor_er and other Furnaces, Francis Erskine, Manchester. 
29th April, 1875. 

1485. StRincep Musicat IystRuMeENTs, James Baillie Hamilton, George 
Edward Wade, Richard William Okes-Voysey, and Arthur James 
Balfour, Greek-street, Soho, London.—29th Apri, 1875. 

1602. Priytinc Macuinery, William Caspar Kritch and Arthur Green- 
wood, Leeds.—30th April, 1875. 

1663, Printinc Puotocuromatic Imaces, John Henry Johnson, Lincoln’s- 
inn-fields, London.—4th May, 1875. 

1669. Fotpinc Ciorn, William Henry Hacking and Thomas Hacking, 
Bury, Lancashire.—5th May, 1875. 

1506. Feepinc Carpinc Exorxes, Edward Taylor Sykes, Huddersfield. — 
30th April, 1875, 

1657. Rock-pRILLING Macuinery, William Walker, Saltburn-by-the-Sea. 
4th May, 1875. 

1673. Packine ArticLes, James Alfred Turner and James Tolputt Stone- 
nam, West Gorton, Lancashire.—5th May, 1875. 

3. ALKALINE SULPHATES, James Cochran Stevenson, South Shields.— 
th May, 1875. 

1609. Recisterine the Time, &c.,in Cans and other vehicles, Friedrich 
Wilhelm Nedler, Berlin.—lst May, 1875. 

1627. Game of SKILL, Sarah Ann Hannen, Northampton.—3rd May, 1875. 

1626. Furnaces, Robert Dunn, Wylam-on-Tyne.—26th May, 1875. 

1631. FiRe-GRATEs, Samuel Russell, Shepherd’s-bush, London.—3rd May, 
1875. 

1658. BLowers, Richard Russell GubbinS, Kennington-road, London.— 

May, 1875. 

1695, Excavator, James Deas, Glasgow, and Andrew Nairn, Crosshill, 
Lanarkshire.—7th May, 1875. 

1706. Writinc or Printiye, Sofus Emil Holten, Chancery-lane, London. 
—Tth May, 1875. 

1721. Sream Cuttivator, Arthur Frederic Martindale, Osmotherly, York- 
shire.—8th May, 1875. 

1809. COMPENSATING Sarety Metauiic Pistons, &c., Matthew Prior, 
Sheffield —14th May, 1875. 

ay a Seep, &c., Charles Lucop, Southwark, London.—20th 

pre, 875. 
oe Hanpves for Teapots, &c., Matthew John Hart, Birmingham.—4th 
‘ay, 1875. 

1682. RatLway WHEELS, Maurice Gandy, Liverpool.—éth Jfa@y, 1875. 

— Rotary TooL-HoLpER, John Gaskell, Burslem, Staffordshire.—7 th 
May, 1875. 

1782. CLEANING Pipes for Smoxinc, Horatio Nelson Hornby, Strand, 
London.—13th May, 1875. 

1842. CovERING for Cops of Corron, &c., Isaac Pickard, Leeds.—19th May, 

ve 

2105. Rorary Enoryes, John Simmons, New-cross, London.—sth Jun, 
1875. 

1665. Propucine Ceitines of PLaster, Richard William Hitchins, Stoke 
Newington, London.—4th May, 1875. 

n'3 Spoottnc Macuines, Thomas A, Mathewson, Pawtucket, U.8.—6th 

ay, 1875. 

1756. BRercH-LoaDING SmaLL-aRMs, William Anson, Birmingham.—11th 
May, 187 

1848. Forcinc Arr, Alexander Melville Clark, Chancery-lane, London.— 
19th May, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


1186. Coatinc Merauiic and other Surraces, John Frederick Crease, 
Eastney, Southampton.—3rd May, 1871. 
1188. Knapsacks, William White, Wimpole-street, London.—3rd Muy, 


1871. 

1217. Empossinc Leatuer, Thomas Haley, Sam Haley, Sugden Haley, 
and John Haley, Bramley, near Leeds, and William Paul, Leeds.—dt 
May, 1871. 


Notices of Intention to Proceed with Patents. 


48581 Stream GeNeRaToRs, Edward Thomas Hughes, Chancery-lane, 
ndon.—A communication from the Automatic Boiler and Engine 
Company. 
4891. MacuiNne for Grinpine, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Darius C. Newell.—24th 
December, 1877. 
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4897. SuRFaciNG, &c., MiLtstones, Jonathan’ Edge, Bolton. 


Lancashire. 

4908, MaGNETO-ELECTRIC Macuines, William Robert Lake, Southampton- 
buildings, London.—-A communication from Edward Western. 

4905. MOULDING ARTIFICIAL S1oNE, John Carrington Sellers, Birkenhead, 
Cheshire. 

4911. Expansion Gear, Aimé Robert, Gilly, Belgium.—27th December, 
1877. 

4919. Carnurettinc Gas, John Guy Wilson, Market-street, Manchester. 
--A communication from Bernhard Liebich.—28th December, 1877. 

4930. Pumps, Louis Legendre, Kennington, Surrey. 

4934. ELecrric TeLepnony, Charles Weightman Harrison, South Ken- 
sington, London.-~29th December, 1877. 

4941. OakuM, James Morgan, Liverpool.—Partly a communication from 
John M, Blake. 

4945, Feep-waTeR Apparatus, William Robert Lake, Southampton- 
buildings, London.—A communication from Francis Asbury Pratt. 
—B8lst December, 1877. 

2. Openina, &c., Woot, &c., William Robert Lake, Southampton-build- 
ings, London.—A conuaunication from Richard Kitson. 

8. KnirtinG MacuiNes, William Robert Lake, Southampton-buildings, 
London.—A communication from Charles James Appleton. 

4, TextiLe Faprics, Jonathan Knowles and Henry James Cooke, Brad- 
ford, Yorkshire. 

15. Ruutinc Paper, John Robert Bird and Charles George Roberton, 
Glasgow. 

17. Iupscayiwa the Action of Stipe VALves, George Low, Ipswich, Suf- 
folk 


OK. 
20. PortaBLe Music Sranps, John Ward, Birmingham.—lst Janu *y, 
1878. 


1o- 

27. Prerarina, &e., the Fisre of Boumeria Nivea, James Atherton, 
Water-street, Liverpool.—2nd January, 1878. 

46. Looms, Christopher Catlow, Burnley, Lancashire.—3rd January, 
1878. 

60. Fiurp Ixvecrors, Joseph Hall, Manchester. 

61, Anchors, William Richard Colbourn and Walter Somers, Hales 
Owen, Worcestershire.—4th January, 1878. 

$l. Exevators, Frederick Hart, Tavistock-road, Westbourne Park, W.- 
bth January, 1978. 

92. Treatment of Sewace, Walter East, Kingston-on-Thames, Surrey.— 
7th January, 1878. 

103. Purtryinc ILLUMINATING Gas, 
street, Westminster. 

105. TRAVELLING Cases, George Gibson Bussey, Museum Works, Rye- 
lane, Peckham, Surrey. 

107. Covers for Pires used for Smoxryo, Adolph Strauss, Basinghall- 
street, London.--Sth January, 1878. 

142. Suirt Stups, Thomas Shaw and Frederick Arthur Walton, Birming- 
ham.-—1Llth January, 1878. 

155. Looms, John Henry Braithwaite, Robert Todd, and John Musgrove, 
Kendal, Westmoreland. —12th January, 1878. 

174. Treatment of Paper, &c., Alfred Elkanah Healey, Willesden Junc- 
tion, Middlesex.—-l4th January, 1878. 

185. Manuractore of Biocks &c., from Parer, Alfred Elkanah Healey, 
Willesden Junction, Middlese 

197. Roap Locomorive 
January, 1878. 

288. PreraRine, &c., Fisrovus Marerracs, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Louis René Petit.—22nd 
January, 1878. 

377. Wire Rore Tramways, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Adolf Bleichert.—29th January, 

1878. 

3097. BREECH-LOADING Finr-arMs, James Purdey, Oxford-street, London. 

30th January, 1878. 

483. Paper Curtinc Macuines, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from George Rogers Clarke.— 
Sth February, 1878. 

(60, SEPARATING the NrrroGenovus Marrer in HALF-WooLLEN RaGs, Frank 
Wirth, Frankfort-on-the-Maine, Germany.—A communication from 
L. Rissmiiller and H. Wiesinger,—l1th February, 1878. 

724. Lanrerns, William James Shaw, Hackney-road, London. - 
February, 1878. 

802, Recovertnc SunKEN Vessexs, Druitt Halpin, Old Charlton, Kent. 

811. Prorector for Sasn Fasreners, Alice Isabel Lucan Gordon, South 
Kensington, Middlesex.—27th February, 1878. 

840. Connectine together Parts of Doors, Jonathan Gresty and John 
Mills, Salford, Lancashire.— lst March, 1878. 

964. BREECH-LOADING SMALL-arMs, George Hackett, Birmingham.—9th 
March, 1878. 

987. DREDGING APPARATUS, 
London.-—12th March, 1878. 

1202, ConvertInG Rovrary into Reciprocatinc Moriox, Anker Heegaard, 
Copenhagen.—2vd April, 1878. 

1305. Hyprac.iic Capstans, Andrew Betts Brown, Rosebank Ironworks, 
Edinburgh.— 3rd April, 1878. 

1326. " =opaa »CKING Apparatus for Rartways, Charles Hodgson, Kilburn, 
London. 

1347. PortLaANp Cement, John Bazley White, jun., and Arthur Glover, 
Swanscombe, Kent.—4th April, 1 

1416. YARN Twistinc Macuines, Alexander Macdowall Fleming, Greenock, 
N.B.—0th April, 1878. 

1451, Wrespow Fasreners, Ernest Charles Keay, Birmingham. 

1452. Srram Generator, Guillermo Reinlein y Sequera and José de 
Canterac y Dominguer, Madrid, Spain. 

— Raitway Wacons, Simon Leach, Chorley, Lancashire.—llth April, 

878. 

1474. Enemas, &c., James George Ingram, sen., Hackney Wick, London. 

1475. Sewinc Macutnes, William Robert Lake, Southampton-buildings, 
London.—A communication from Job A. Davis.—12th April, 1878. 

1491, Newsraper Reapinc Sranp, Thomas Wright, London-wall, London. 
13th April, 1878. 

12. Proprcine Stivetep Tints, &c., on PHoroGrarus, Marcus Gutten- 
berg, Bristol.—15th April, 1878. 

1552. THrasnine Corn, &c., James Hornsby, Grantham, and John Bonnal 
and Henry Shield, Spittlegate, Lincolnshire.—17th April, 1878. 

1668. Ferpinc Steam Bo1_ers, George Weir and James Weir, Glasgow.— 
18th April, 1878. 

1612. Recovertnc InpiGo, Frank Wirth, Frankfort-on-the-Maine, Germany. 

A communication from Ferdinand Victor Kallab.—22nd April, 1878. 

1618. Sprrat Spxexcs, George Edward Gray, San Francisco.—23rd April, 


William Thomas Sugg, Vincent- 





Enornes, Thomas Aveling, Rochester.—15th 





2st 


Charles Julius Ball, Torripgton-square, 





1o- 

1640. Furniture Castors, Herbert John Haddan, Strand, London.—A 
communication from Charles Edwin Parent. 

1641. Compensation BaLances for Warcues and CuRonoMeTeRs, Charles 
vander Woerd, Waltham, U.S.—24th April, 1878. 

1662. Sewine Booxs, Wylliam Robert Lake, Southampton-buildings, 
london.—A communication from Edward Stanley Boynton.—26th 
April, 1878. 

1704. Paper Fotpinc Macuinery, William Robert Lake, Southampton- 
byildinga, London.—A communication from Cyrus Chambers, jun., and 
William Mendham.—27tk April, 1878. 

















All persons having an interest in opposing any one of such application 
should leave particulars in writing of their objections to such application 
r~ the office of the Commissioners of Patents within twenty-one days after 
date. 
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Tue Conference on the National Water Supply, in connection 
with the Society of Arts, will meet on the 21st and 22nd inst., 
and will be followed on the 23rd and 24th by a Conference on the 
Health and Sewage of Towns, 





ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tut ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 





8413. Macuivery ror Supsecrinc Lavers or Woon, &c., To PRessuRE, 
W. B. Brooker.—Dated 8th September, 1877. 6d. 

This consists of a pair of rollers one above the other; the uppermost 
roller is divided transversely into sections so that it is made up of a number 
of circular discs; these discs are placed side by side on the top of the 
lower roller and are kept there by small guard rollers. Above each of 
the discs is a lever, drawn downwards by a spring or weight, and the 
lever carries a wheel to bear upon the top of the discs. 

3456. Reriecrina InstRUMENTS FOR TAKING CELESTIAL ALTITUDES, 
B. T. F. Voss.—Dated 13th September, 1877. 6d. 
This ists in the application of a sliding plate, partly covering the 
horizon glass and telescope, and balanced and levelled bya weight. This 

late is arranged in such a way as to allow the observer to see a ray of 
ight of the height of the apparent diameter of the sun between the level 
of the plate and the lower edge of the horizon glass. 


3465. Fireptaces, &c., H. P. Holt.—Dated 14th September, 1877. 6d. 

The first part consists in forming a flue in the fire-back, commencing 
at the back of the fire, and terminating with an adjustable damper in the 
chimney just above the fireplace. The second part consists in the use of 
a flue in combination with a deflector to admit air in front of the fire from 
the passage or other part of the building from the room below or from 
outside the building, whereby the incoming current of air may be thrown 
right on to the fire in any desired position, or at any angle passed over 
the top of the fire, or turned up the smoke flue of the chimney, or even 
clear of the fireplace entirely to ventilate the room. 

3466. Carps ror CarpinG Fisres, S. Kellet.—Dated 14th September, 1877. 

{Not proceeded with.) 2d. 

The teeth of the cards are made flat or of other section, from the point 
to the head of round section to and including the “crown.” The points 
are cut to an obtuse angle, and the teeth of such cards are afterwards 
hardened and tempered. 

34'70. Lawn Mowers, J. Siinpson.—Dated 14th September, 1877. 6d. 

The ordinary rollers are removed when not required, anda pair of light 
wheels substituted, thereby materially lightening the machines and 
lessening the amount of labour requisite to drive it. 

3471. Macuines ror IronrnG anp Powtsuinc Samer Fronts, 4. M. 
Clark.—Dated Ath September, 1877.—{A comimunication.)—(Not pro- 
cgeded with.) 4d. 

The frame consists of two similar side pieces connected by cross bars, 
and having a track on their upper edges for the ironing table. _ The iron- 
ing and polishing rollers are journalled in supports on the sides of the 
frame, and their shafts are fitted with worm wheels driven by worms on 
ahorizontal shaft. The table is mounted on wheels, and is recessed to 
receive an elastic pad made to receive the shirt. 

3473. VaLvesror STEAM AND OTHER ENGINES, W. Bow.—Dated 15th Septem- 
ber, 1877. 6d. 

This consists, first, in the combination of double cylinder ports with a 
slide valve having two admission ports and three exhaust openings, and 
with a reversing port plate or its equivalent arranged to open the two 
outer cylinder ports together, whilst closing the two inner cylinder ports, 
or to open the two inner ports whilst closing the outer ones. Second, in 
the combination of a cut-off plate with the valve and with a direct-ported 
or indirect-ported reversing port plate. 

3474. Casxs, Packine Cases, &c., C. Maher.—Dated 15th September, 1877. 





6d. 

It consists in a lining hoop and head exactly as at present, only instead 
of railings a metallic bar is placed over the head, fitting in holes, in two 
stout staves opposite each other in the cask. The bar has projections on 
its sides to protect the cants or sides of the lid. In its centre is a slot, 
through which projects a pin or bolt projecting through the centre of the 
cask head with its own head inside the cask. The bolt is usually screwed 
and a nut applied having a male thread, on a portion of its outer surface. 
The nut being screwed down, a string passed through a cottar hole in the 
inner bolt is tied above and sealed. 

3476. Coatinc Metats wits Tin, W. R. Lake.—Dated 15th September 
1877.(A communication.) Not proceeded with.) 2d. 

A zinc and carbon battery is used; the inner cell containing the 
carbon is half filled with chromic acid, and the outer cell containing the 
zinc is filled with dilute sulphuric acid. The articles to be coated are put 
into a bath composed of chloride of tin and cream of tartar, with or with- 
out tin salt ; and are connected by a wire with the positive end of the 
battery, whilst the negative end of the battery is connected with a piece 
of tin hung in the same bath. 

3477. Liqueur anv oTueER Cases, &e., T. McCormick.—Dated 1ith Septem- 
ber, 1877. 6d. 

To the portion of the liqueur case, where the glasses are generally 
placed, is secured a plate, having a projecting portion formed at right 
angles with the plate. In the centre of this plate a stud is placed, and 
underneath the plate are springs. To the plate on either side of the pro- 
jection are attached two pieces of metal, which are so formed as to make 
a circle, and at the edges of same is an overlapping portion. On the under- 
side of the pieces are projections, against which the springs press, and 
thus the two portions are always brought by the pressure of same to be 
truly circular. 

3478. Vent Pros, C. Dagaall.—Dated 15th September, 1877.—{Not pro- 
ceeded with.) 

The peg is bent and is tubular, one end entering the cask, while the 
other is attached to a plug fitted with a valve, which, upon the tap being 
turned, is lifted from its seat by air entering the plug through perfora- 
tions formed therein. The air passes up the tube into the cask. 

34'79. Toy Warcues, J. H. Johnson.—Dated 15th September, 1877.—(A 
communication.) Gd. 

This consists of a toy watch within which is a central mainspring for 
actuating the pointers, and an escapement device for controlling the 
spring and creating a ticking noise. 

3480. Hinces, G. Stierlin.— Dated 15th September, 1877. 6d. 

A straight spring is fitted inside the knuckles or tubular parts of the 
hinge leaves, such tubular parts being closed at one end by a fixed knob 
formed with a cut to receive one end of the spring, the other end is fitted 
with a knob secured by a pin, so that on withdrawing the pin the spring 
will not be twisted. When the knob is fastened by the pin the spring 
twists and forms a spring hinge. 


3481. Bayvonets, B. F. Stevens.—Dated 15th September, 1877.—(A commu- 
nication.)—(Not proceeded with.) 2d. 

This consists in constructing bayonets with a blade shaped somewhat 
similar to a bowie knife, but of sufficient width to serve as an intrenching 
tool, and having one edge a cutting edge, whilst the other is either a 
cutting edge or provided with saw teeth, or made rounded or any other 
convenient form. 

3482. AppaRATUs FoR RECORDING THE NUMBER OF PASSENGERS, FAREs, 
&c., G. Hartley and J. Greenough.—Dated lith September, 1877.—( Not 
proceeded with.) 2d. 

This consists of a spindle having worms and wheels thereon working in 
conjunction with ches wheels, on the spindle of which is a ratchet 
wheel. A knob pressed by the finger actuates a spring and catch 
operating the ratchet wheel, at the same time striking a bell, and a finger 
indicates on a dial the number of times the knob has been pressed. The 
whole of the “tell-tale” apparatus, with the exception of the knob and 
dial, is enclosed in a box so that the working parts cannot be tampered 
with. 

83484. Mgcuinery ror Sprinninc AnD Dovus.ine, J. A. Bright.—Dated Lith 
September, 1877.—(A communication.) 6d. 

This consists of a frame supporting the spindles, which instead of being 
perfectly rigid are capable of moving slightly ina lateral end direction; each 
spindle is acted upon at two points by a spring, the lower of which fits in 
a groove to prevent the spindle rising; the springs are fixed to adjust- 
alle supports. 

3486. FurNAcEs For 
September, 877. Gd. 

The bottom of the furnace chamber is formed of a circular disc, which 
may be flat or conical, or arched upwards; the cicular bottom is 
supported on wheels and is made to revolve round a centre pin by toothed 
wheels or otherwise. It has over it an arch, resting on a circular ring of 
the required height for allowing the flame from the furnace to play on 
the material to be calcined, which is placed on the rotating disc. This 
material may be kept stirred by ploughs, and when sufficiently calcined, 
it is removed by being drawn out at an opening in the ring which 
supports the arch. 

3487. Evecrric Te.ecrarn Apparatvs, L. A. Brasseur and 8. W. M. de 
Sussex.—Dated 15th September, 1877.—(Not proceeded with.) 4d. 

In the ordinary Morse 4 —— the blade which produces marks on 
the strip of paper is carried by a lever provided with an armature of an 
electro-magnet, which, on being drawn towards the magnet, brings the 
blade against the travelling paper. The armature is held away from the 
magnet by a light spring when there is no current passing through the 
coils. In this invention the spring is replaced by the ends of two soft 
iron cores similar to the cores of the electro-magnet, placed on the oppo- 
site side of the armature and close to it. The opposite ends are coupled 
together by a permanent horseshoe magnet. 

3488. Dressinc on PRrePaR(NG YARNS FoR DyeIne, J. Paty.—Dated 17th 
September, 1877.—( Not proceeded with.) 2d. 

This consists of an apparatus whereby skecins of yarn, while in a 
stretched condition, have portions of their length covered with threads 


9, 
2d. 


Caucintnc, &e., B.S. Newall. — Dated 15th 


: one end with a receiver or holder. 





wound together upon the skein, so that when subjected to a dye bath the 

covered portions are not acted upon by the dye, and thus the skeins are 

rendered parti-coloured. 

3489. Apparatus FoR ELEVATING AND DELIVERING WeiGuts, T. Robin- 
son.—Duted 17th September, 1877. 6d. 

Pivotted to a pillar or stand, at or near the top, is an arm or arms, at 
the extremity of which is secured a channeled or tube piece, provided at 
An upward motion is givea to the 
arm or arms around it on their axes by means of hydraulic, steam, or other 
power, and the channeled or tube piece is raised into an inclined posi- 
tion, having the receptacle or holder uppermost. The materials in the 
receptacle thereupon slide down the tube piece and are delivered at the 
other end into a shoot, wagon, warehouse floor, or other desired place. 
A modification is described. 

3490. Boors, F. Whitelaw.—Dated 17th September, 1877. 6d. 

This consists in covering the springs or elastic gussets with flaps of 
leather or other suitable material. 

3491. Smooruine Irons, R. Reid.-—Dated 17th September, 1877. 6d. 

The body of the iron is made hollow and with an open top to which a 
lid is fixed. The iron is heated by the combustion therein of a mixture 
of combustible gas or vapour and air, which enters through a pipe fixed 
to the side of the iron, and passes into a bent pipe inside the iron, from 
which it issues in jets through perforations in the under side of the bent 
pipe ; the jets play upon a layer of asbestos placed on the bottom of the 
iron. 

3492. Arracuinc Horses’ Heap CoLiars TO MANGeRs, W. Clark.— 
Dated 17th September, 1877.—(A communication.) 8d. 

A single short chain or rope is employed with a running attachment 
consisting of an upright rod of round iron at the centre of the stall bent 
backwards at its bottom end and fixed in the brickwork beneath the 
manger. Its upper end is bent over the edge of the manger and secured 
by a pin or otherwise to a socket or staple attached to the front of the 
manger on the inside ; or the ends of the rod may be flattened and screwed 
or bolted directly to the manger, or formed with a clamp. A ring runs 
on the rod, by which the chain is secured. 
3493. Provecrites, J. B. Pearse.—Dated 17th September, 1877.—(A com- 

munication.) 6d. 

This relates to improvements upon specification No. 1510, dated 17th 
May, 1872. The base of the projectile consists of the frustrum of a cone 
and a central portion or extension of somewhat smaller diameter. The 
sabot consists of a double flanged ring, the outer flange of which fits over 
the conical or tapered part of the projectile, and having an outer diameter 
equal to that of the body of the projectile, and the inner flange is 
threaded and secured upon the extension. The inner flange fits closely 
over the extension, and forms with the surrounding concave or saucer- 
shaped portion of the sabot, an annular groove or gas chamber, into 
which the powder gases enter, so as to produce the simultaneous spread- 
ing of a circurofereutial lip and of the inner flange. 

3494. TasLets, W. Matthews.—Dated 17th September, 1877.—(Not pro- 
ceeded with.) 2d. 

The design or advertisement is perforated on a plate which is placed in 
a suitable trame, and a sheet of glass or coloured matter placed over it. 
3495. Lace, Lace Curtains, &., F. Wilson.—Dated 17th September, 1877. 


G 


A separate tension is applied to each thread in the machine by doing 
away with the main warp containing a great number of threads, and 
employing bobbins or spools, and winding each separate thread ona 
separate bobbin, and passing it through a sley in front of the machine, 
— under and over movable tension rods arranged to rise and fall in 
s810ts. 

3496. Cieanine Mera Prates, R. J. Hutchings and T. John—Dated Vith 

September, 1877.—( Not proceeded with.) 2d. 

Bran, crushed lime, or other suitable material for cleaning tin plates is 
placed in a box. The plates are fed in between rollers covered with 
india-rubber, and pass into the box, which has a reciprocating motion 
imparted to it by cams or cranks, so as to keep the bran in motion and 
rub the surface of the plate passing through. 
oeee, Stoppers ror Borries, W. North.—Dated 17th September, 1877. 

6 


The stopper is attached to the bottle neck by a metal band or wire, at 
one side of which is formed a loop which stands up a little above the 
mouth of the bottle and on which the stopper is hinged. On the other 
side of the bottle neck is another upright strip. of metal, which is per- 
forated for the reception of the catch piece of the stopper. Upon the 
hinge portion of the stopper is an angular or cam shaped projection, so 
made as to allow the stopper to open freely, but to prevent it from 
ee by coming in contact with the edge of the mouth of the 
bottle. 

3499. SHovets, Spapes, anv Scoops, F. and R. -H. Cooke.—Dated 18th 
September, 1877.—( Not proceeded with.) 2d. 
nis ists in bining a riddle for cinders with a slide of plain 
metal or other substance at the back of it, so as to close up the holes. 
3500. Apparatus FOR CONTROLLING THE IssUE OF TICKETS OR THE SALE 
or MATERIALS IN THE SHAPE oF Lone Srrips, G. W. von Nawrocki.— 
Dated 18th September, 1877.—(A communication.) 6d. 

A strip of paper is wound on a drum contained in a flat circular casing 
having a hinged lid closed by alock. The end of the strip passes through a 
slit in the casing, and when released is wound up again by the drum, in 
which a spiral spring is arranged for this p A spring pawl 
engages with notches on the interior circumference of the drum, such 
pawl being depressed by an external button, when it is required to draw 
out the strip. A knife is above the slit in the casing for cutting 
off each length. A certain length of material being placed round the 
drum the amount taken off can easily be determined by simply measur- 
ing the length remaining on the drum. 

3501. Stencu Trap, J. Smith and E. Baker.—Dated 18th September, 1877. 
—(Not proceeded with.) 2d. 

The body is provided with an inner shoulder at top, on which a loose 
grating rests. The bottom of the body or basin is slightly conical, and 
terminates in a central pipe open at bottom. On the outside of this 
pipe, and at some distance above its lower end, are radial arms which 
support a hemispherical dipping cup open at top; the bottom of the 
central pipe of the body or basin dipping into and being situated a short 
distance above the bottom of the dipping cup. A second grating is 
situated in the bottom of the body or basin. 

3502. VeLocirepes, G. Walker.—Dated 18th September, 1877. 6d. 

The machine has two large front wheels attached toa double crank 
shaft in front, and one or two smaller hind wheels. The body consists of 
a frame supported in front on bearings on the double crank shaft and at 
the back over the hind wheel or wheels. From the centre of the frame is 
a vertical tube upon which is the saddle platform, either sliding up or 
down on the vertical tube (a projecting spur preventing lateral motion) 
supported by a spiral spring, or the saddle may be fixed to a suitable flat 
spring attached to the {platform, which latter can be adjusted by set 
screws on the perpendicular tube at any height. 

3503. Sarety Case For Ecas, R. Tully.—Dated 18th September, 1877.— 
(Not proceeded with.) 2d. 

This consists in the combination of an outer box or case, a series of 
removable frames or holders constructed to fit in the box or case, and a 
series of removable horizontal divisions arranged to be interposed between 
the removable frame or holders. 

3504. Apparatus FoR CLEANING SuiPs’ Borroms at Sea, F. W. Phillips. 
—Dated 18th September, 1877. 6d. 

This consists of a revolving brush or scraper drum, upon which the 
brushes or scrapers may be fixed with alternate spaces between each 
longitudinal brush or scraper. This drum is connected by a swivel joint 
at the forward end to a short stationary drum, which is guyed into any 
required position along the ships’ bottom by ropes from the deck. The 
revolving motion is obtained from a second long drum towed astern, and 
which has a series of screw blades twisted round its circumference, so 
that the speed of the vessel may cause this drum to revolve at a suitable 
speed by the pressure of the water upon the spiral blades. 

3505. Foe Avarm, H. Gardner.—Dated 18th September, 1877.—(A cou- 
munication.) 6d. 

A train wheel mechanism is operated by a weight to drive a shaft 
having a fast and loose cog wheel, which engages with a ratchet bar 
attached to a piston in an air cylinder, to lift said piston, when the cog 
wheel is held from rotation on its shaft by a clutch and lever, auto- 
matically operated by a cam wheel on the driving shaft. When the clutch 
is disengaged from the cog wheel it revolves on the shaft, thereby allow - 
ing the piston to fal) in the cylinder by its gravity to expel air through 
a reed or whistle connected to the cylinder. Two sets of train wheels 
independently gear with the main or driving shaft, whereby one set can 
be wound to raise the weight, while the other set is running to rotate 
the driving shaft. 

3507. ArtiriciaL LEATHER, W. Radley, E. H. Micklewood, and G. P. 
Friend.—Dated 18th September, 1877, 4d. 

Waste leather is cleaned and subjected to the action of a solution of 
soda until it becomes softened, when it is removed and placed in a 
pulping machine with water, where it is reduced by the usual rotary 
motion to a pulp. The pulp is then turned into moulds, and pressure 
applied to squeeze out the excess of moisture, The sheets thus fornied 
are taken out and dried. 

3510. Macuines ror DRILLING or Bortne Rocks, &c., 7. B. Jordan.— 
Dated 18th Septenber, 1877. 6d. 

This relates to improvements applicable to the machine described in 

patent No. 440, dated 2ud February, 1877. The feed of the drill is effected 





by means of a screw on the drill bar, and fitting on the latter a long nut 
free to turn in the lifting block. The upper part of this nut slides longi- 
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tudinally th th a bevel wheel to an extent equal to the drill stroke, 

but is conn: to it by a feather, so as to turn with the wheel. This 

wheel gears with another on a short shaft provided with a hand wheel in 
combination with a friction strap, whereby the latter wheel may be held. 

3511. SHovets anp Scoors, H. Newbold.—Dated 18th September, 1877.— 
(Not proceeded with.) 2d. 

A partition or division is formed at the handle end of a shovel by 
fastening a lid or fixed covering, extending for about a quarter the len, 
of the shovel from the handle. On to this lid or fixed covering is fixed 
or suspended by hinges a swinging door, opening inwards towards the 
handle end of the shovel. The bottom of the shovel is pierced with holes 
to close or Open, on to which is fixed an ordinary sliding shutter, either 
pierced or not with holes. 

3512. Macurxe ror Removine Pecs From THE IN-SOLES OF Boots AND 
Suors, A. M. Clark.—Dated 18th September, 18T7.—(4 commumeation.) 
—{Not proceeded with.) 2d. 

The machine consists of a base or stand that supports pillars or bear- 
ings in which a horizontal cutter shaft revolves at a great speed. The 
shaft is extended at both sides of the bearings, and provided with cutters 
at both ends, one serving to cut off the in shoes and gaiters, the 
other in long boots. That end of the shaft which is used for cutting off 
the pegs in shoes is encased in a sheath, and has a cutter of pyramidal 
Shape affixed to the end. 

3513. Comprxation Locks, A. M. Clarke.—Dated 18th September, 1877.— 
(4 communication.) 6d. 

This consists of a spring-acted roller with interchangeable pins acted 
upon by spring bars ray Semen depressed by sliding set pins entering 
through perforations of the face plate. The set springs are turned by 
auxiliary springs, and retained in position, so that only one set pin may 
be depressed at the time by sectional guard plates that bind around the 

ins. The spring fingers are eng: by a laterally sliding and toothed 
ocking bar that releases the ing spring as soon as any one of the 
remaining springs is depressed, securing thereby the return of the roller, 
except when the correct combination of set pins is depressed in regular 
succession, which prevents the return of the roller, and allows finally, by 
means of a cam at the end of the same, the throwing of the bolt. 

3514. Gaixpinc Woop Pup ror Paper, E£. de Pass.—Dated 18th Septem- 
ber, 1877.—{A communication.)—({Not proceeded with.) 2d. 

A cylindrical case or shell is mounted on a hollow shaft driven by a 
pulley and mounted in bearings on a frame. Inside the case are “ annu- 
lars” or rings of stone with their grinding surface channelled or corru- 
gated. Within the case also are adjustable tables suspended on brackets, 

as near as practicable to the grinding surface. Attached to the 
tables are adjustable guides, and above the guides plates are secured tothe 

tables, sufficient space being left to receive the wood to be ground. A 

water pipe is inserted through the hollow shaft, that portion of it within 

the cylinder being perforated to admit a constant shower of water upon 
the grinding surface, so as to free it from the ground stock or pulp and to 
cause it to float out into receptacles below provided for it. 

3516. Dirrustnc anp InHaLine Apparatus, C. B. Robson.—Dated 19th 
September, 1877. 6d. 

The apparatus consists of an outer vessel containing hot water and 
vapour, and an inner chamber containing air. The vessel has a lid and 
mouthpiece, and may have a perforated tray or receiver to hold any sub- 
stance for medication or infusion. The chamber, being surrounded by the 
hot water, has an inlet for the passage of external air thro an orifice 
in the bottom or side of the vessel ; it has also outlets by which the air 
issues into the vessel. A cap fits on the top of the chamber, which causes 
the air to descend into the water by one or more outlets connected either 
with the cap or the chamber. 

351'7. Locks, Latcnes, anp Botts, W. East.—Dated 19th September, 1877. 
(Complete.) 6d. 

The lock spindle is placed at the extreme rear end of the lock, and the 
follower is attached by a connecting rod to the latch bolt. Whichever 
way the handle is turned an equalised smooth direct drawing, instead of 
pushing action, is obtained. 

3521. Treatisc Dryimnc Ors anp VarRnisHEs, G. Hadjield.—Dated 19th 
September, 1877. 6d. 
is consists in causing a stream or spray of the oil or varnish in a 

heated state to be brought into contact with a current of air passing in 
opposite direction. 

3522. Hoops rok Baues anp Casks, &c., BE. Hale.—Dated 19th September, 
1877. 2d. 

This consists in making the ends of the hoops thicker than the other 

in the process of rolling the same, by making the grooves in 
the rollers rather deeper at one part than round the rest of the circumfer- 
ence. 

3523. Tanxnino Skuxs, L. Gaulard.—Dated 19th September, 1877. 4d. 

The hides or skins are disposed in a tub with a double bottom, with 
alternate layers of the hides or skins and tannin. In the space between 
the double bottom are placed two parallel charcoal blocks fixed by the 
aid of copper presses or clamps. It then suffices to put these charcoal 
blocks into communication with the two poles of any electric source for 
chtening the phenomenon of the decomposition of the watery juice into 
its two elements—oxygen and hydrogen—by which the rapid assimila- 
tion of the tannin and the hides or skins is effected. 

3524. Apparatus ror Makinc Sprives ror Venicies, W. T. Cooke.— 
Dated 19th September, 1877.—{Not proceeded with.) 2d. 

The bars as they leave 
between two dies, one having the form of the outside and the other of 
the inside curve. The —— is movable vertically by means of a hand 
wheel and screw, and is 


a cutting piece is made to slide over the movable die and cut the ends off 

at the required angle. 

3525. Srirrextne ror Boots anp SHoes, W. Muir.— Dated 19th September, 
1877.—{Not proceeded with.) 2d. 

The heel stiffenings are formed of two or more separate pieces of 
leather pared to the necessary degree and cemented together. 

3526. Incors, Pirates, anp BLocks ror Suip anp Fort Armour, «c., 
J. Yates.—Dated 19th September, 1877. 4d. 

The surface of the blocks are carbonised or decarbonised to a given 
depth by running the iron or steel into moulds containing a lining of 
carbon for carbonising and a lining of an oxide of iron or other suitable 
oxide for decarbonising, so that during the cooling the metal will 
absorb or give out such a quantity of carbon as may be desired. 

3527. Fry WHeets, 7. Sudron.—Dated 19th September, 18T7.—(Not pro- 
c4eeded with.) 2d. 

The arms of the fly-wheel are fitted with sliding weights, the move- 
ments of which are governed by a cam placed around, but clear of the 
shaft, and guided in suitable guides, the said cam being worked back- 
wards and forwards by excentrics or cranks on the shaft. 

3529. Fire Grates, V. D. de Michele.—Dated 19th September, 1877. 6d. 

The bottom plate of the grate is capable of being drawn out, and then 
revolved downwards, so:as to force into the grate a supply of coals placed 
in a receptacle formed beneath. The grate bars are formed with an 
endless rack at each end, in which a pinion gears and serves to support 
the plate, at the same time allowing it to be withdrawn. A ratchet 
wheel and pawl on the pinion shaft locks the bars in position. 

. PRepaRinc Cement Sip or Sturry, V. D. de Michele.—Dated 
19th September, 1877. 6 

But a small quantity of water, in proportion to the other ingredients, 
is placed in the wash mill, and as the slip or slurry rises over the edge 
of the mill pan it passes between stone, metallic, or other suitable sur- 
faces, or under rollers, one of which surfaces forms the rim of the pan 
and the other the runner, between which and the rim the particles 
already reduced are further crushed, so as to be directly removed on to 
the drying floor. The runner is composed of a ring of metal or stone 
attached to the arms which carryjthe rakes in the mill, some of which are 
extended for this purpose. 

3531. Bearines or Bicycies, J. H. Hughes.—Dated 19th September, 1877. 
sd. 


6d. 

Circular fiat-shaped plates are attached to each end of the forks, and 
are formed with conical hardened recesses to receive a loose conical ring 
with a number of spherical in holes round its edges. A 
double-coned collar is then passed on to the spindle in contact with the 
balls, and a cap with another loose conical ring and set of balls is brought 
to bear on the collar and fastened in position by screws passing though 
lugs to the circular part connected to the fork, leaving a small place 
between the joint to set up the parts as they wear away. 

3532. Looms ror Weavine Fire-nose, &., A. M. Clark.—Dated 20th 
September, 1877.—(A communication.) 1s. 8d. 

in a circular loom for weaving a tubular web, the pick-ups are arranged 
to raise the warp strands individually and present them to the lifter, 
which lifts them collectively, thereby opening the shed of the warp. 
Partition wires preserve the proper relation of the warp strands to their 
pick-ups. The web is formed round the open end and passes through a 
hollow tube. The threads as they are thrown up are received upon the 
forward inclined ends of guards, and are carried and supported on these 
guides during the entire revolution of a segmental carrier. The shuttle 
arms carrying the woof thread weaves it into the web around the rim of 
the tube. The warp threads are thrown up by means of a set of cams, 
the guard wires sliding under them until they fall back behind the 
segment. 

3534. Borer Tuse Expanver, R. Williams.—Dated 20th September, 1877. 
—{Not proceeded with.) 2d. 

To the outside of and just above the expanding segments of an ordi- 

nary tube expander are fixed two or more beading rollers, arranged 

so that they may be removed and others put in their place to suit the 


the rolls are cut into suitable lengths and placed | 4:5), ¢o the internal ‘ear. 


rther furnished with projecting punches to | Snel 
make the requisite holes. When the bar is compressed between the dies | 3550. SeLr-INkinc 











form of bead required. The tube being placed in position, the tool is 
inserted, and after the process of expansion, a nut having friction rollers 
is screwed down on to the top of the outer casing of the expander. The 
beadi rollers are thus forced well home, when upon working the 
ratchet handle the beading roller will be drawn over the end of the tube, 
and the bead effectually formed. 
3535. Ramways, C. F. Matheison and L. Hartig.—Dated 20th September, 
1877.—{ Not proceeded with.) 

The sleepers are made of metal, and have the form of an inverted 
trough, that is with a bottom concave and an upper convex surface. A 
pouee of the upper surface is flat and a groove is made along the whole 

iength of the sleeper, to receive a pair of clips, and a screw bolt to hold 

the rail down on the flat surface 

3536. Treatment or Peat Mareriats, J. Howard.—Dated 20th Septem- 
ber, 1877. 4d. 

The peat is first crushed between a pair of revolving rollers, thus eject- 
ing a large portion of the air and water it contains. Passing through 
these rollers the peat falls into a receptacle fitted with a movable parti- 
tion, to which a reciprocating motion is given by means of a crank and 
connecting rod. This piston in advancing along the receptacle serves as 
a ram to compress the peat and force it out of apertures in front of 
the receptacle. The peat is then placed on shelves of iron wire fitted to 
a revolving shaft, and by passing through the air rapidly, the remaining 
moisture is quickly evaporated. 

3537. Furnaces, J. H. Johnson.—Dated 20th September, 1877, 
ceeded with.\—{A communication.) 2d. 

This relates to a portable furnace on wheels, and consists of a truck to 
carry the furnace, made up of three cast iron girders, connected by two 
lirons and suitable bolts. These girders are fitted with four travelling 
wheels and a central wheel, by means of which the whole apparatus can 
be pivotted round to change the direction in which the furnace is travel- 
ling. The furnace is made of fire-bricks, and consists of two or more 
combustion chambers between the external walls, separated by a wall 
supported on the central girder, and are covered by an arch extending 
from the front to the back of the furnace, where the external wall is 
provided with a cylindrical passage, through which the S escape. 
3539. Irricators, F. Wirth.—Date September, 1877.—(A cowimuni- 

cation.)—{ Not proceeded with.) 2d. 

This relates to irrigators or injectors intended for use with injections 
of aerated liquids, and consists in the application to an injection canal 


(Not pro- 
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of the clip would be some- 


towards the inside. When closed the eave 
y a small circle representing 


what similar to the figure 8, surmounted 

the spiral spring. 

3558. Warerrroor MareriaL, @, Ritchie and F, Upton.—Dated 21st Sep- 
tember, 1877,—{ Not proceeded with.) 2d. 

This consists in applying a thin sheet or sheets of gutta-percha between 
two layers of a fabric made from a material manufactured from the Ramie 
plant of India, 

3562. Harness ror Weavine Fiaurep Lenos anp Lace, J. Priestley and 
8. Bastow.—Dated 21st September, 1877.—( Not proceeded with.) 2d. 

The harness is attached to the ordinary jacquard machine in the usual 
way, and it is arranged with (say) six rows of mails; four rows are of the 
ordinary kind, having three holes, the other two rows of mails have four 
holes ; two small holes, one at each end, are for attaching the harness 
band and linger, the other two holes are oblong, and are for forming the 
dupe in the harness ; one harness band is threaded through these oblong 
holes, and thus forms a loop, through which the warp is passed ; the 
bottom of this looped band is lingered in the ordinary manner. To the 
last-named linger is attached an easer band that is connected to the 
jacquard engine upright wires; to each of the dupe wires, also in the 


| jacquard, is attached a cord to one end of a lever, centred on a rod fixed 
| at the bottom of the loom under the lingers; the other end of each of 


of an india-rubber connection tube, the other end of which is fitted to a | 


screw tap. 

water can be used by inserting the screw tap through the cork into the 

bottle. A stand of metal or wicker of any convenient shape for support- 

ing the bottle in an inverted position is employed. 

3540. Fastentnes ror Sorrrarres, &c., R. H. Allan.—Dated 2th Seplem- 
ber, 1878.—( Not proceeded with.) 

A spring of sheet metal is formed with four arms at right angles. 
Two of the opposite projections are pushed inwards to form a cross arm, 
which is cut through at the centre and hollowed or curved sufficiently 
to hold the top of the pillar to which the bottom is attached. 

3541. Ficteric Mepium, E. Johnson and J. Rol Dated 20th September, 
1877. 4d. 

Baked clay is ground toa granular form and either mixed with any 
kind of vegetable matter, the mixture being placed in retorts and raised 
to a red heat, until all gaseous emanations cease; or the clay may be 
steeped in any organic solution, and then allowed to dry before being 
heated in the retorts as in the previous process. 
$3545. Insector, J. Cougnet and A. Potel.—Dated 20th September, 

(Nol proceeded with.) 2d. 

This consists of a tube with a hole of a rectangular section at each end, 
and the sides taper inwards from the ends, so as to form two chambers 
opening into each other at their smaller ends. To one end of this pipe 











1877 


When an injection is wanted, an ordinary bottle of soda | 


is affixed a funnel of rectangular section, which projects into the pipe | 


by a tapering nose, divided into two branches, so that fluid under 


pressure entering the funnel will be divided, and after leaving the nose, | A tol c : 
| vessel, which is connected with the air outside the building by two pipes 


will unite in the smallest part of the tube. An aperture formed in the 


upper chamber of the pipe is fitted with a pipe for the inlet of the fluid, | 


and the lower chamber is provided with a cock to empty the apparatus 
when required. 
3546. Mareriat ror Boors, SHors, &c., 
ber, 1877.—{Not proceeded with.) %. 
Thin sheets of cork are covered with some textile or other flexible 
fabric, which is caused to adhere to the cork by means of a solution of 
india-rubber or other suitable elastic waterproof cement. 
354'7. Manuractvre or Cutortipe or Live, J. H. Johnson.—Dated 
20th September, 1877.—( Not proceeded with.}+A ) 
Powdered lime and chlorine in 1 into a cylinder of sheet 
metal, through which passes a shaft fitted h arms carrying pallets of 
sheet metal at their extremities. These sts are arranged spirally 
round the shaft, which is made to revolve using the lime to be 
carried by the pallets to the upper part of the « der where the chlorine 
is introduced. 
3549. Tetepnonr, 7. W. 


munication.)—(Not proc 


J. R. Dean.—Dated Wth Septem- 





communication.) 





ice 


















his 


Mann.—Dated West September, 1877.—(A com- 
eded with.) 2d. 

A membrane of some thin organic material is stretched on a sounding 
board at either end of a tube ed with water, such conductor being 
attached to the reverberatory arrangement by an organ similar in construc- 
The tube is closed by collodion or some mem- 
branous material, to the centre of which a short rigid strut or pillar is 
attached, the other end being connected to the centre of the membrane. 
Presses, J. Laporte.—Dated 21st 1877. 






September, 


6d. 

Thetypeis fixed beneath the pressing table; one or moreinking rollers are 
supported in bearings and arranged on a movable plate, supplying them- 
selves with ink from an inker, and then inking the type. The sheet is 
placed on the movable plate and conducted under the pressing plate, and 

depressing the lever the presser and type descend. 





supported in guides on the frame of the press. 
$551. Macurxery ror Makino Hose or Packrnea, R. Eastham 
Qist September, 1877.—(Not proceeded with.) 2d. 


.—Dated 


The pipes are made in the usual way, but on each side of the machine, | 


between triangular rollers. The two top rollers counterpoise each other, 

being one at each end of double levers fixed to the central shaft ; each 

side is therefore worked alternately ; when one side is charged with 

material and set to work the other top roller is out of the way of the 

attendant. 

$3552. Constructinc AND ARRANGING MAGNETO-ELECTRIC APPARATUS, 
A. &. Hickley.—Dated 21st September, 1877.—({Complete.) 6d. 

To each pole of a simple or compound permanent magnet mounted 
horizontally in bearings, which are insulated when necessary, is attached 
one end of a soft iron bar, the other end having attached thereto a 
vertical rod of the same metal, which acts as a core to a coil of covered 
wire, through the centre of which it passes, and projects slightly above 
the top of the same. A bar of soft iron rests upon the top of the two 
vertical rods, which are connected with the respective poles of the 
magnet, and forms an armature. The said armature is attached to one 
end of a lever, the other end being capable of being depressed by means 
of a rod and stud or other suitable contrivance, and when so depressed 
the lever turns on a pivot, and raises the armature off the tops of the 
vertical rods. Modifications are shown. 

3553. Torcer Grasses anD Mirrors, W. Bendall and W. Cutter.—Dated 
Qst September, 1877.—( Not proceeded with.) 2d. 

A leg is hinged to the back of the glass, and rests upon a rack extend- 
ing backwards from the lower part of the stand; thus enabling the glass 
to be fixed at any angle. 

3554. Dressnoiper, 7. Greea.—Dated 21st September, 1877.—(Not pro- 
ceeded with.) 2d. 

A strip of metal is bent double and a loop formed in the bend to attach 
the cord. A slot is made in the centre of the width of each blade, and a 
double-headed stud placed therein, which controls the distance between 
the blades by sliding it along the slot. 

3555. Bopprns, A. Reid.—Dated 21st 
with.) 2d. 

The bobbins are made in the ordinary manner with ends or heads 
turned to fit the shank or body. The heads being placed thereon, pins are 
passed through them and the shank at about right angles to the axis 
of the bobbin, such pins being of sufficient length to pass from side to 
side, and placed so as to pass clear of the hole for the spindle. 

3556. Borers on Geners TORS FoR Steam AND Hot Arr ComBINen, 7. 
Morgan.—Dated 21st September, 1877.—(A communication.) Gd. 

The furnace consists of a sheet iron casing lined with fire-brick, and 
has attached to its upper part a second case called a vaporiser, the two 
cases being in communication. A valve in the vaporiser serves to cut 
off this communication and thereby prevent steam entering the furnace. 
A number of copper bars are arranged jn the vaporiser to absorb the 
heat obtained by the combustion of the fuel. Air is introduced into the 
furnace by pumps, and traversing the bed of fuel passes into the vaporiser 
and becomes heated by the bars. Water is also introduced by pumps, 
and falling upon the copper bars is converted intosteam, which combines 
with the hot air surrounding the bars. 

3557. Dress-Hotper. G. A. Mills.—Dated 21at September, 1877.—( Not pro- 
ceeded with.) 2d. , 

The clip is made of a single piece of metal, preferably wire, which at 
the closed end is bent round spirally so as to form a spiral spring. The 
stem or legs of the holder are curved in such a manner that they are kept 
closed by the spiral spring, and are opened by pressure from the outside 








September, 1877. 


(Not proceeded 


2d. 





| pounded with ani 


these levers is attached to the back harness, which is secured to a series of 

springs. 

3563. PorrabLe Traction or Roap Eyaine, D. Bleloch, sen., and D. 
Bleloch, jun. ~ Dated 21st September, 1877.—(Not proceeded with.) 2d. 

This consists in a road engine propelled by an arrangement of levers 
and mechanism with feet, which act somewhat like the limbs of a horse 
in pulling a load. 

3564. Propuctne Variae_e Rotary Ve Locrries tn SLUBBING AND Rovina 
Frames, &c., W. MeNaught.—Dated 22nd September, 1877. 6d. 

Two cones in suitable bearings are placed with their axes at an angle 
to each other, and in the same plane, with their two smaller and larger 
ends opposite each other, so as to leave a parallel space between their 
peripheries, in the middle of which space there is a shaft with its axis in 
the same plane as the axes of the cones. A friction wheel is placed on 
this shaft, upon which it can slide along akey groove. The two cones are 
driven by means of a toothed wheel running loose on the central shaft 
and gearing with a wheel on each cone. By shifting the friction pulley 
along its shaft, variable speeds will be imparted to it through its contact 
with the cones. 

3565. Movu.pine Toornen Wueets, &c., J. H. Johnson.—Dated 22nd Sep- 
témber, 1877.—(A communication.) 6d. 

The dividing apparatus consists of a table supported on trestles and 
fitted with bearings} to receive the spindle of an endless screw and a 
worm wheel engaging therewith, the hub of which is prolonged and 
forms a friction roller to impart a rotary motion to a wheel of greater 
diameter, attached to the shaft carrying the apparatus for moulding the 
teeth. The arm carrying the pattern consists of a double socket formed 
by two tubes placed at right angles to each other, such socket sliding on 
the vertical shaft. Through the horizontal part of the socket passes a 
hollow iron tube capable of sliding through the socket, and having 
pivotted to it at one end a carrier to which is fitted a slide carrying a 
segmental pattern for forming the tooth. 

3566. Apparatus FoR CUTTING oR Suiicinc Fruit, Vecrrasies, &c., 
J. Nadal.—Dated 22nd September, 1877.—(Not proceeded with.) 4d. 

A metallic drum is fitted on a revolving shaft, and along the upper 
surface of the drum are four slots or apertures. In three of these slots 
are fixed three movable blades working on the back edge as on a hinge. 
The fourth blade has teeth like a comb, each tooth being a cutting blade 
in itself. This blade when set the teeth will stand at right angles with 
the upper surface of the cylinder. 

3567. APPARATUS FOR PREVENTING THE Escape orn INGRESS OF SEWER 
Gas, &e., W. J. Baker.—Dated 22nd September, 1877.—(Not proceeded 
with.) 2d. 

Attached to the sink pipe, or any pipe conveying the drainage, is an air 





in addition to the drain pipe, one from the lower part of the air vessel to 

supply it with fresh air, and the other from the upper part of the air 

vessel to conduct away any gases. 

83568. Aprearatus ror STEapyInG CiecuLar 
22nd September, 8T7, bd. 

The standard is preferably made hollow and bolted to the bench top in 
such a position that its free end shall overhang the saw slot in the bench 
top. In the free end is a socket in which passes a bar which can slide ina 
vertical direction or be fixed by a set screw. The lower end of this bar 
is forked so as to form a pair of jaws, in each of which a sliding jaw is 
mounted. To the inner faces of these sliding jaws strips or blocks of 
wood may be secured to prevent lateral motion of the saw. Holes or 
recesses may be formed in the strips or blocks for the reception of a 
lubrieant. 

83569. Ramway Siownats, £. French, 
proceeded with.) 2d. 

The pivot on which the signal arm turns is placed in the middle of its 
length, and the parts on each side of the pivot are made to counter- 
balance each other, both as regards weight and superficial area, so that 
the accumulation of snow or the force of the wind will have no tendency 
to move the signal arm from the position in which it may be placed. 
83570. VentiLaToR AND SMOKE Exrractor, RK. Searle.—Dated 22nd Sep- 

tember, 1877.—{ Void.) 2d. 

The apparatus acts on the principle of a syphon, and consists of an 


Saws, J. Casson.—Dated 


Dated 22nd ber, 1877.—{Not 


Septem 


| upright tube formed on a flange and fitted to the upper part of the place 
| to be ventilated. The upper part of this tube is turned down at an acute 


angle, and at the top part of the bend is fitted a cylindrical or conical 
tube, smaller in diameter than the main tube, and made to extend to 
near the bottom of the angular syphon leg, the upper part of the inserted 
tube being basin-shaped. 


The movable | 3571. Treatine anp Urtinisine Sewaae, &c., J. Gray.—Dated 22nd Sep- 


b a 
yas receives its motion by means of a crank, pinion, and rack, and is | 


tember, 1877. . 
Lime to be used in this process is slacked by pouring hot water (with 
or without alum) upon fresh burned lime. The prepared lime is com- 
or vegetable charcoal or coke, or other carbonaceous 


| matters. The apparatus and arrangements for dealing with sewage com- 





prise a system of piping to be connected to the lower end of a sewer, 
such piping having a number of branches for distributing the sewage 
intoa number of trucks. Each truck is formed of an outer tank, shell, or 
casing of sheet iron, or other material, and with an inner shell per- 
forated with fine holes. The pipes deliver the sewage into the inner 
shell, and the liquid passes through the perforations to the space between 
the inner and outer shells, and the solids remain in the inner shell. 

3573. Wasurc Faprics orn Garments, F, Dehaitre.—Dated 22nd Septem- 

ber, 1877.—(Not proceeded with.) 2d. ™ 

This consists in the combination of partitions, or ee or corru- 
gated metal divisions, acting as agitators, and raising the materials in 
the washing bath for the purpose of separating them at each revolution, 
and draining them before re-dipping. 

3575. Rartway Crossinos, Swircnes, &c., J. S. Williams.—Dated 22nd 
September, UST7.—{ Void.) 4d. 

This relates to improvements on patent No. 3256, dated 27th August, 
1877, and consists of an arrangement to increase the security of the lock- 
ing of the shifting or adjusting parts of the rails, and to give a reliable 
indication of the ajustment or derangement of such parts. A cord or 
chain is connected to the shifting part, and is operated automatically to 
indicate the exact position of such part. 

3576. Apparatus ror TransmittiInG Messaces, M. 7. Neale.—Dated 
22nd September, 1877.—( Not proceeded with.) 2d. 

The rooms or apartments are placed in communication by means of 
tubes, provided with collapsible vessels resembling bellows. Near cach 
terminal is provided an opening with a suitable cover and a bell, whose 
tongue or striker is operated by a a arm or lever, so arranged that 
its one end traverses the tube, and when struck or pressed in one direc- 
tion will cause the bell to ring, but when struck or pressed in the other 
direction, will simply give way without operating the bell tongue. In 
conjunction with this apparatus darts or carriers are employed, which 
are constructed with stems arranged to receive and hold a piece of paper 
containing a message. The carrier is placed in the tube at one terminal. 
and the opening in the tube is closed. The air compressor behind the 
carrier is operated by the hand, so as to force the carrier along the tube 
until it approaches the other terminal, where it will come in contact with 
the arm or lever and cause the bell to be sounded. 

3579. Avarms ror Bicycues, &c., 8. I Wright.—Dated 24th September, 
1877.—(Not proceeded with.) 2 D 

The bell is attached to one end of a flat spring, the other end of which 
is secured to the bicycle. The clapper or sounding ball is attached to 4 
cord passing through a hole in the bell, and has its other end connected 
to a stud passing through a slot in the spring in which it can be secured 
by a thumbscrew or nut. By fixing the stud in the end of the slot 
nearest the bell, the cord allows the clapper to strike the bell; but if the 
stud is drawn back in the slot, the po ip too the clapper close against 
the inner surface of the bell and thus prevents it from sounding. 

8580. Rorary Sream Enotnes, J. Cougnet.—Dated 24th September, 1877. 
—(Not proceeded with.) 2d. ? 

Upon a frame is mounted a cylinder the ends of which are closed with 
covers provided in the centre with stuffing-boxes, through which passes 
a rotary shaft. Upon the shaft and within the cylinder is keyed the 
nave of a rotary piston, which extends from the nave to the inner surface 
and from end to end of the cylinder, a tight joint between the piston 
and the ends and inner surface being maintained by metallic packing. 
The face of the rotary piston is curved and the rear part of the piston is 





2d. 
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ved from the top to the nave, being prolonged, so as to form a cam 
face, to act ‘cp two obturating ‘aldin lates, which divide the 
am eylinder into two chambers. The sliding plates which radiate 
m the centre of the cylinder move in grooves formed in the cylinder 
overs, and at certain times retire into chambers formed to receive them on 
the outside of the cylinder. On each side of the cylinder is a steam 
chest with a steam port. 
3581. Trirce Cyuinper Enarnes, W. Cooper.—Dated 24th September, 1877. 


td. 

Two high-pressure cylinders are placed radially from centre of crankshaft, 
one on each side of the low-pressure cylinder ; each high-pressure cylinder 
to be from 20 deg. to 40 deg. from centre of low-pressure cylinder. The 
centre or low-pressure connecting rod is formed with the usual gudgeon 
bearing on the top, and at the bottom is a butt end in which fits the 
crank pin brasses, and on each side of the butt, squared off to the angle 
of high-pressure cylinders, is fitted a cap which is bolted to the butt, and 
these parts being then bured out and lined up with a meta? bush form 
the joints for the two high-pressure connecting rods to the centre rod at 
the bottom ends, so that the high-pressure rods are attached to the 
bottom of the low-pressure connecting rod, and not to the crank pin 
direct. 

3582. Sroves anp Fugu, C. Schowberszky.—Dated 24th | September, 1877. 
6d. 


The stoves are constructed of an outer cylinder or case of sheet iron, in 
which are two other concentric cylinders ; the lower of these is of cast 
iron, and constitutes the fireplace where the combustion takes place ; the 
upper cylinder is of rather smaller diameter, and contains the reserve 
fudl which is introduced by the cover. Below the fireplace are two 
grates, under which is an ash pan. There is a space all round the fire- 
place for the free passage of the external air. 

3586. Arpararus ror Grinpinc, Curtinc, DRILLING, AND TapPine 
Merat, &., J. Donnelly.—Dated 24th September, 1877.—(Not proceeded 
with.) 2d. 

This comprises an apparatus to form an attachment to an ordinary 
turning lathe, and which is provided with an emery wheel or other 
grinding wheel or roller. This wheel or roller is mounted on a shaft 
turning freely in bearings in a forked arm, and the roller is fitted in the 
space between the two sides or jaws of the arm. The shaft is kept in 

nlace by pins or keys driven through the sides of the bearings. The arm 
is pivotted or jointed to a bracket or plate, which is secured on the back 
of the head stock of the lathe. 

3587. Raipway Brake Apparatus, W. R. Lake.—Dated 24th September, 
1877.—(A communication, sd, 

A rocking shaft arranged beneath the frame of the carriage carries 
opposite the tires of the running wheels two fixed dises, on each of which 
is fitted a loose ring, which, when the rocking shaft is brought near the 
wheels, touches either its bearing surface or its flange, so that when the 
wheels rotate their friction causes the rotation of the loose rings, and 
consequently of the dises with their shaft. On the shaft the end of a 
chain or rope is fixed, the other end of which communicates with the 
brake apperatus. 

3588. Looms, H. Portway.—Dated 2th September, 1877. 6d. 

This relates to self-acting mechanism for stopping the loom when a 
thread of the warp breaks, and consists of utilising the motion of the 
“slay” for actuating the mechanism, the movement of the slay being 
further employed for acting upon and knocking off the stop or spring 
handle. When a thread breaks, a faller pin connected to it descends upon 
a reciprocating swivel bar which it partly turns on its axis. A projecting 
finger on the bar gives a partial rotary motion to a spindle, which moves 
a spring into line with the stop handle. An adjustable buffer on the fore 
part of the slay “‘ knocks off” the stop handle on the advance movement 
of the slay. 

3591. Macuinery ror Constructixc Woop Screws, H. J. Haddan.— 
Dated 25th September, 1877.—(A communication.)—(Complete.) 2a. 10d. 

The wire for forming the screw is fed forward intermittently, the 
necessary length to form a screw blank, by a feeding dog which clutches 
and draws it a specified distance through a straightening device, and 
delivers to the action of the heading dies, which are arranged in a form 
of power press. The blank upon which the conical head is formed is 
severed from the wire by the action of the dies when closing upon the 
wire previous to the formation of the he: The headed blank is dropped 
through the press from the dies upon an oscillating shelf or table, which 
alternately throws the blanks to the right or leit to a slotted carrying 
trough. The headed screw blanks are, in turn, delivered first to the 
action of the first shaving and the drilling devices; the drilling apparatus 
consisting of a reciprocating rotating drill and a rotating clutch, which 
receives, seizes, and holds the blank, while the shaving and drilling take 

lace. The blank is withdrawn therefrom by a suitable device on which 
it rests, and from which it is seized by the first jaws of a transferring 
device, which conveys each blank in turn by means of aseries of graspin:; 
jaws to the various other operations in the machine. The transferring 
device has a series of adjustable jaws which are given a series of distinct 
movements as follows: The jaws are first opened when they rise from 
their bed to grasp the blanks; they are then moved to the left a fixed 
distance, then down, carrying the blanks into suitable seats in the frames 
prepared to receive them, the jaws opening as they descend, thus leaving 
the blanks in the seats as the jaws fall below them. A movement to,the 
right then takes place until their first position is reached, when the pre- 
vious movements are repeated. The blank is transferred from the drilling 
and shaving apparatus to the punching or to the punching and slotting 
devices, as the case may be. The transferrer delivers the blank into the 
jaws of a small power press, which seizes upon and holds the blank 
firmly in its position, the conical head projecting beyond the face of the 
press. An annular punch is then forced into the round hole previously 
drilled in the blank head. This action results in displacing the metal and 
forcing it down into the bottom of the hole, thus giving it the shape of 
the punch. The punch is then retired, and the slot is milled or sawed 
across the face of the head of the blank. The blank is then released and 
transferred to the device for re-shaving the face and rear of the head. 

The blank is next transferred to the thread-cutting devices, where the 

final and finishing process of cutting the tapering thread is completed. 








~ 








3601. Macuines ror Borinc, MILLING, AND SLortine, &e., W. F. Smith 
and J. Coventry.—Dated 26th September, 1877. 6d. 

The machine for boring consists of a pillar mounted on a slide, and 
having a slide-way to receive a slide carrying the boring spindle, which 
is fitted with a bevel wheel gearing with another wheal oa a vertical 
shaft. This shaft has its lowering bearing in the slide, and its upper 
bearing in the boss of a bevel wheel, through which it slides when the 
vertical slide is raised or lowered. The boss of the bevel wheel has its 
bearing at the upper end of the pillar, upon which a headstock is fitted, 
80 that it can be turned round the vertical shaft as a centre, and fixed in 
any position for driving. The spindle of the boring bar is tubular, and 
the spindle carrying the tool is moved toand fro by a screw, which, 
when turning with the same speed as the spindle, receives no end motion, 
but is fed forward or backwards as the speed is either greater or less than 
that of the spindle, such motion being communicated to the screw by 
means of an internal cone sliding on its shaft working against an external 
cone loose on the screw shaft, and having on its boss a disc pass 
between two rotating discs on a stud, carried in a lever or slide, > | 
between the two latter discs is another on the opposite side of the axis, 
with a wheel on its boss geared by an intermediate wheel with a pinion 
on the end of the hollow spindle, 

3604. Brakes ror Raitways, &c., J. W. Brougham.—Dated 26th Septem- 
ber, 1877.—( Not proceeded with.) 2d. 

A coiled spring is fitted to the inner end of each buffer rod, which 
extends through the side beams of the carriage, the two opposite con- 
tiguous ends of the rods with their springs nearly meeting in a line 
between the wheels, These springs, when the carriages are pressed 
together, act against the upper ends of oscillating levers, to which a 
hinge joint is attached, so as to be folded down when a carriage requires 
to be backed. The levers are attached to shafts fitted with cranks, to 
which lateral rods carrying curved springs are attached, such springs 
acting on the inner curved face of the brake block. 

3605. Souitames, W. F. Spittle and W. Pearce.—Dated 26th September, 
1877.—(Not proceeded with.) 2d. 

A collar is formed on both parts of the solitaire, and the article of 
dress is secured between such collars and the front or back dises of the 
fastening, so that when unfastened the solitaire still remains attached to 
the article of dress. 

3607. ApraraTus For Rerriceratina, &., K. Knott.—Dated 26th Sep- 
tember, 1877. (Not proceeded with.) 2d. 

A fan blower is so arranged as to force a current of air through a pipe 
passing into a tank or freezing box, where it is formed into a coil and 
hen passed out of the tank, in which suitable refrigerating agents are 
placed, thus cooling the air in the coil, which may then be used for cool- 
ng purposes. 

SOR Desme FoR Roortne, &., 7. Wheatley.—Dated 26th September, 

The slabs are constructed with an internal rib, with a portion project- 
ing at one edge, and a similar rib on the top edge, a space oh left 
between the top of the side edge rib and the San edge of the top edge 
rib to allow the slab to lodge on the lath, by which each slab is held in 
position without nails or fasteners. The top edge rib extends from one 
side of the slab and takes under the adjoining slab. The seam or joint is 
a cement, putty, or other mastic, to prevent water percolating 
through. 
3611. Sroncine AND Loapina Guns, 4. Moncrieff’ and W. Anderson.— 

Dated 26th September, 1877. 6d. 

A hole is bored through the breech of the gun, central with the bore, 

and of sufficient size to admit a strong rod or stiff wire rope, and being 





further fitted with breech-closing gear. The rod is passed through the 

hole and a sponge attached to the end, which on being pushed to and fro 

cleans the gun. Detaching the sponge, the e the form of a 

cartridge is attached and drawn down to the breech by the rod, which is 

then removed, and the breech hole closed. 

3612. Umprevias, F. Hodges and G. A, Healey.—Dated 26th September, 
1877,—{Not proceeded with.) 2d. 

The ribs are kept close to the stick when the umbrella is closed by 
means of a separate spring attached to each rib, where it joins the stretcher. 
3613. 6 re W. R. Lake.—Dated 26th September, 1877.4 communi- 

cation.) 6d. 

This consists of a mechanical support for the uterus, and is intended 
to correct versious flexions and displacements of that organ. The appa- 
ratus is formed with a ring for the fixation of the cervix uteri, and a 
prolongation concave on its upper surface, adapted to the convex surface 
of the anterior part of the body of the uterus which is to rest upon it. 
The length of this prolongation determines the distance of the cervex 
uteri from the symphysis pubes, and should not be larger than is neces- 
sary to provide against the possibility of retro-displacements. 

3617. BLeacninc AND CLEANSING TEXTILE VEGETABLE MATERIALS, J. 
Inray.—Dated 27th September, 1877.—{A communication.)—-(Not pro- 
ceeded with.) 2d. 

The materials to be treated are immersed in a bath having a base of 
alkali and chlorine with the addition of fatty acid, so as to prevent the 
destructive action of the chlorine. 

3622. Cases on Hotpers ror Cigars anp CicaRerres, P, Betts.— 
Dated 27th September, 1877.)\—A communication.)—(Not proceeded with.) 
2d. 

A hole is formed in the lid in order to raise one cigar at the time 
through the opening by means of a slide or lifter, which on being pushed 
upwards causes a cigar to project through the opening, and may be 
removed by hand from the case. 

3623. Transmittinc AND Reverstnc Motion, P. Pieiderer.—Dated 27th 
September, 1877. 6d. 

Two loose pulleys upon the same shaft are driven, one by an open and 
the other by a cross strap. By means of friction or other clutches motion 
is transmitted or reversed as required. The clutch is moved in or out of 
gear with either pulley by means of a hand wheel and screw. 

3625. Vore Countinc Apparatus, P. Jensen.—Dated 27th September, 
1877.—{A communication.) - (Not proceeded with.) 2d. 

The apparatus is worked by pneumatic power, and consists of allowing 
a ball to descend a tube, in which it is held by a stud fixed on a cross 
~~ attached to a rod, which is caused to rise by depressing one of two 

eys, thus allowing compressed air to enter a hollow elastic hermetically 
closed vessel and raising the rod. 

3626. Arptyinc Raitway Brakes, G. Baker.—Dated 27th September, 
1877.—{ Not proceeded with.) 2d. 

A wheel with large teeth around its circumference is attached to the 
lower end of the vertical screw spindle. An arm is placed on the line of 
railway, and is raised or lowered simultaneously with the signal arms. 
Upon the train passing this post when the signal is at danger, and the 
post consequently in an upright position, the wheel by coming in contact 
with the post, thus causes the spindle to revolve and apply the brake. 
3629. Furnace Bars, W. Lees.— Dated 28th September, 1877. Not pro- 

ceeded with.) 2d. 

Reciprocating furnace bars, or bars which have a sliding motion com- 
municated to them for the purpose of propelling the fuel samc in the 
furnace, are formed with a raised part or enlargement at the front end, 
which part acts as a pusher for forcing the fuel from the hopper, thus dis- 
pensing with separate plungers and mechanism for working the same. 
3630. Lixincs ror Horsesuors, H. J. Haddan.—Dated 28th September, 

1877.—(A communication.) 4d. 

The india-rubber lining is provided with three metal plates, which, 
being inserted between the hoof and the shoe of the horse, together 
with the elasticity of the rubber, hold the lining firmly in its place, and 
the lining can be placed and easily removed by hand. 

83633. Apparatus roR TRANSMITTING COMPRESSED AIR TO MOVING 
Macuines, S, Pitt.—- Dated 28th September, 1877.—(4 communication.)}— 
(Complete.) 4d. 

The flexible tube for conveying the compressed steam or air from the 
stationary source to the moving machine which utilises it is coiled 
round a drum fixed to a hollow shaft closed at one end, the other end 
turning in a packing sleeve connected to the stationary pipe containing 
the compressed air or steam. A tube at right angles to the shaft inside 
the drum connects the hollow shaft to a hose wound round the drum. 
This hose is attached to the moving machine, but is always kept slack by 
means of a cord also wound round the drum and attached to the machine. 
A second drum with a counterbalance weight is fixed to the shaft in 
order to keep the cord tight. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Staffordshire iron market improves very slowly. Not 
half the capabilities of the districts are being put forth either by 
finished or by raw iron producers. 

The new business now in course. of negotiation applies mostly 
to the requirements of the Australian mail delivered on Monday. 
Advices spoke of improved prospects, though failures were still 
occurring. Galvanised corrugated sheets and wire for fencing 
purposes mainly were beginning again to be inquired for. Buyers 
were, however, unable to order with as much freedom as is usual 
in an ordinary time of trade. 

Little inquiry is just now made for Russia in the common 
stove pipe and roofing sheets which used to be made freely for 
that market. But merchants in Birmingham are still making u 
valuable miscellaneous hardware and metal shipments for bo 
the Black Sea and the Baltic. 

India is buying without much spirit ; but an improved business 
is looked for as the result of the extension of the narrow gauge 
railway system there. For home consumption common rounds 
and strips, angles and inferior plates, best smithy and girder bars, 
with best and medium sheets, keep most in request. Yet the 
medium sheet makers have not had oe to do for months. Con- 
sequently the price at which orders for such commodities may be 

laced show considerable weakness. For nearly all orders there 
is much competition. The market price for singles of the medi 


drainage account, much of which will go to colliery owners who 
are pumping for the Commission. Appeals against a draft mines 
drainage rate in the Tipton district were heard by the Mines 
Drainage Commissioners in Wolverhampton on Wednesday, but 
few of the appellants were successful. The Patent Shaft and 

etree Company, however, got certain of their collieries, com- 
prising an extent of 180 acres, totally exempted. All petitions 
against the new bill of the Mines Drainage Commissioners have 
been withdrawn, and it is anticipated by the officials that next 
week it will be read a third time in the House of Commons, and 
then speedily receive the royal assent. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


No change for the better is yet perceptible in the iron trede of 
this district, and in the present unsettled state of affairs it is 
hopeless to look for any improvement. There was again a good 
attendance at the Manchester weekly meeting on Tuesday, but 
there was no disposition to buy, for although consumers generally 
admit that prices have now reached a point below which it is 
scarcely possible for producers to go so far as legitimate business 
is concerned, they have so little confidence in the future, that 
however tempting the price sellers may quote, purchases for the 
most part are confined to present small requirements, and inquiries 
for any description of iron are extremely scarce. 

In Lancashire pig iron list rates are still nominally maintained 
at 51s. per ton for No. 3 foundry, and 50s. for No. 4 forge, less 
4 mid cent. delivered into the Manchester district, but although 
makers are willing to accept orders at lower figures than these, 
they are unable to compete with outside brands of iron, which are 
being pushed in this district at extremely low prices, and they 
complain that even in the immediate neighbourhood of their own 
works, where they have so great an advantage in the rate of delivery, 
they are being undersold. Of local hematites the production is 
at present very small, and the business doing is little more than 
nominal. 

There is no material change to notice with regard to Lincoln- 
shire and Derbyshire irons. The first-named brand is still offered 
here at very low prices, but in neither class of iron is there much 
business doing in this market. 

North-country irons are pushed here at extremely low prices. 
Good Middlesbrough Pratt delivered into the Manchester dis- 
trict are quoted at 47s. 9d. per ton for No. 3 foundry, 47s. 3d. for 
No. 4 foundry, and 46s. 9d. for No. 4 forge net cash, with inferior 
brands offering at a trifle less, but even at these figures very little 
business can be secured, and there are sellers in the market who 
would take less money for prompt delivery. 

The finished iron trade is very dull. Forge proprietors are very‘ 
short of orders, and many of the country founders have little or 
nothing to do, owing to the stoppage of mill work caused by the 
strike in the cotton trade, whilst some of the large engineering 
firms have not half their usual staff of men at present employed. 
Nominally, prices are without material change, Lancashire and 
Middlesbrough bars delivered into the Manchester district being 
quoted at about £6 2s. 6d., and North Staffordshire ditto at 
£6 5s. per ton. 

The last ordinary meeting for the present session in connection 
with the Scientific and Mechanical Society was held on Wednes- 
day evening at Manchester. Professor Osborne Reynolds, of 
Owens College, was again nominated as president for the ensuing 
year, and a suggested alteration in the day of meeting and the 
discontinuance of the summer meetings, brought forward by the 
council, were discussed prior to adoption at the annual meeting. 

The Lancashire coal trade continues in a very depressed condi- 
tion, the demand for all descriptions of fuel being extremely 
small, and prices exhibit a downward tendency. The pits in the 
majority of cases are either working short time or stopping a day 
or two occasionally, and stores are also accumulating in some 
quarters. In the better classes of round coal there is a falling off 
in the demand with the warmer weather; common coal for forge 
and steam purposes is still a great drug owing tc the want of 

animation both in the iron and shipping trades, and considerable 
quantities of the inferior classes of fuel used for engine purposes 
are now being thrown upon the market by the strike in the cotton 
trade. Gas making coals are meeting with a little inquiry, 
but very low prices have to be quoted to secure contracts. 
Nominally list rates are without change, but there is so much 
underselling and competition for orders that prices are very irre- 
gular. The average quotations at the pit mouth are about as 
under :—Good Wigan Arley, 9s. to 10s. per ton ; common ditto, 
7s. 6d. to 8s.; Pemberton four-feet, 7s. 6d. to 8s.; common coal, 
5s. 6d. to 6s. 6d.; burgy, 4s. 6d. to 5s.; and good slack, 3s. to 4s. 





per ton. 
A proposal to form a new miners’ union has been under consi- 
deration at a meeting of delegates from L hire, South York- 


m 

shire, Dudley, Darlaston, Salop, Silverdale, &c., held this week 
at Manchester, under the presidency of Mr. Thomas Halliday, 
and a resolution was passed to the following effect :—‘‘ That this 
meeting is of opinion that a general union of the various districts 
and pm bed not connected with the Miners’ National Union is 
now desirable, in order to defend the miners’ interests, both in 
maintaining the wages now received as well as to recover the 
wages and privileges lost recently.” The conference was then 
adjourned for a month. 

A rather quieter tone is reported in the condition of the 
Barrow-in-Furness, Cumberland, North Lancashire, and hema- 
tite iron trade, and the business doing is said to be very small. 
The market is quiet in all departments, and, although a large 

t of B iron is required to meet the demands of 





quality is £8, but the iron may be got at less money. High-class 
singles are scarcely so stiff in price as they were. Nail strip is 
obtainable at rates unprecedentedly low. 

Cable and chain iron is in improved demand, and the anchor 
smiths are becoming better customers in a few localities. 

Rods and small sections needed by the tip and similar hard- 
ware makers are selling well, but at very low rates; and horse- 
shoe iron is inquired for. Engineers’ yards are quieter than usual 
in spring as to all requisites but gasometers. On ‘Change in 
Birmingham to-day—Thursday—and in Wolverhampton yester- 
day, buyers were very exacting. Encouraged by certain indica- 
tions of yielding by some sheet makers, they sought to place 
orders on terms which could not be accepted without ruin. 
Tronmasters of substance made a stand and promptly declined 
the offers; nor would sellers who badly needed orders consent to 
accept all the business which they might have booked. Pig iron 
sold but age First-class qualities were without alteration in 

price ; but inferior kinds were a shade weaker in response to the 
Middlesbrough market. Inferior pigs were from 3d. to 9d 
cheaper than at the date of my last. 

Coal keeps unaltered in the open market, but there are a few 
instances in which, this week, colliery proprietors have yielded 
to buyers’ pressure in the matter of wei; hts. 

There has been during the year a falling off of something like 
8009 in the number of proofs of guns at the proof house at 
Birmingham. Such a state of things at a time when war is 
threatening is without precedent. ‘The barrels proved in 1877 
were a decrease of more than one-third as com with 1875. 
The proof house at Litge had an increase of trade to the extent 
of 80,000 proofs in 1877 compared with 1876. 

A few Admiralty and war requisites are still demanded, and 
prompt delivery is imperative. Diversified cavalry metal work, 
embracing over 50,000 separate articles, has just n tendered 
for by Walsall firms. 

‘ Light foundry work, though not pressing, is in fairly sustained 
emand. 

The Mines Drainage Commissioners met on Wednesday in 
Wolverhampton, and passed for payment a four months schedule of 
sumsamounting to £8472 on general drainage, and £11,680 on mines 


steel makers, the sales in other directions are limited, and likely 
to remain so. South Wales makers of tin-plate are cutting down 
their orders, and the same movement is noticeable from other dis- 
tricts, where strong iron is generally used in fair quantities for 
forge and other work. There is no reduction in the output of the 
furnaces, nor is any likely to ensue, as makers are sold forward 
for two or three months at the present rate of production. The 
consignments to the Continent are few in number and limited in 
extent, but there are indications that an improved trade will 
done with our neighbours across the Channel, when the present 
political difficulty is adjusted. Stocks do not accumulate, but 
easy prices are said to have been secured for a few moderate-sized 
parcels of pig iron, which have lately changed hands, although 
uotations on Change at Barrow on Monday were not in any way 
isturbed. 

In the steel trade it is observable that orders are plentiful for 
railway material, and that a fair amount of merchant steel is 
changing hands in the market. Colonial contracts for steel rails 
have been larger this year than usual, and already large ship- 
ments have been made to Canada, while others are in preparation. 
On home account steel rails find a fair market, and especially 
now that prices are so low. The position of this trade cannot 
better be shown than by the fact that at a time when the other 
branches of industry in this district are indifferently employed, 
steel makers are busy, and are engaged in extending their works 
with a view to increasing their production. 

The demand for iron ships is quiet, though local makers are 
fairly occupied for the season. New orders are being negotiated 
for, and there are Bey. caer of the acceptance of a few new 
contracts. On Friday, the trial trip of the Countess of Aberdeen 
screw steamer, built by the Barrow Shipbuilding Company, for 
the Aberdeen, Hull, and Newcastle Steamship Company, took 
place in Morecambe Bay, outside Barrow Harbour. She was 
tested under Government pressure, and with 70 1b. of steam 
she made 134 knots per hour, which was regarded as satisfactory 
to the owners, many of whom were on pat. The ship measures 


200ft. in length, 26ft. Gin. in breadth, and 14ft. depth of hold, 





while her gross tonnage is 575 tons. : 
Engineers are busy in the marine department, but in the 
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general trade very little is being done. Iron workers, boiler 
makers, and others engaged in minor industries are not full of 
orders. 
Tron ore firm at late rates. H 
Coal is quiet in tone and cheap in price. The Nunesby Coal 
Compan im Cumberland, are opening out an extensive pit at 


Walk 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Week after week the condition of trade is more doleful. 
Many men largely engaged in commercial pursuits in the North 
of England, feel most acutely the cares and responsibilities of 
business, and lead such a life of anxiety as few peo ale not 
similarly situated can picture. With prices low, the keenest 

~-gompetition, orders most difficult to obtain, and large capital 
sunk in works which .must, to prevent utter ruin, be kept in 
operation what are called the monied classes and their repre- 
sentatives have no enviable time at present. No. 3 Cleveland pig 
iron is now quoted as low as 38s. 6d. per ton, and other qualities 
at proportionate rates. 

R the weekly iron market at Middlesbrough on Tuesday the 
attendance was smaller than usual. Very little business was 
done. It is generally believed that until peace is definitely 
arranged trade will remain in a prostrate condition. 

The Cleveland Ironmasters’ Association returns are always 
looked forward to with interest, as they are the only official 
statistics respecting the Cleveland iron trade which are made 
public. From these it appears that there are 164 blast furnaces 
conn with the association, only ninety-six of which are 
in operation, sixty-eight being idle. Messrs. B. Samuelson and 
Co. are building one furnace at Middlesbrough. 

Messrs. Connal and Co. have in the Middlesbrough warrant 
stores 64,785 tons of pig iron, a slight decrease upon last week. 

Messrs Hopkins, Gilkes, and Co., of Middlesbrough, have just 
blown out a blast furnace. 
neering works, having in hand some heavy bridge work. 

The finished iron trade is still in a state of stagnation. 
difficult to find any news in this branch of industry. The only 
thing worth mentioning is the fact that the workmen are adapt- 
ing themselves to the award of Mr. David Dale. 

Shipbuilders on the northern rivers are fairly off for work, 
although the inquiries are not so numerous as they were. Some 
very fine steamers have recently been launched. Engineers are 
much better employed than might be supposed considering the 
general complaints of depression. 

There is a falling off in the coal and coke trades. But for steam 
coal for export there is no reason to complain, and best gas coals 
are in fair request. 

The Cleveland ironstone miners are working well. 
of stone are rather considerable. 

Reports from the Barrow district are like those from other parts 
of the country—discouraging. 


The stocks 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


One or two colliery proprietors report a slight improvement in 
trade. Steam coal is making from 6s. to 8s. per ton, but there is 
not much call for it. Household sorts are again duller, owing to 
the warm weather. At the Renishaw Park Collieries—Messrs. 
J. and G. Wells, Limited—a serious double difficulty is harassing 
the directors. They complain of the extreme depression prevail- 
ing in the coal trade, and also of the high rates charged by the 
Midland Railway Company for the carriage of coal to London. 
The railway company’s charge for the carriage of coal to the 
metropolis is, the directors state, about 1s. 6d. per ton more than 
it was seven years ago. Two of the pits are to be “set down.” 
This will throw about 600 men idle. Generally, affairs are 
unaltered in the coal districts of South Yorkshire and North 
Derbyshire. The men have resigned themselves to the recent 
reductions, although in only a few instances have they secured 
more regular employment. 

It is discouraging work at present to inquire at the large 
establishments about the state of trade. Everywhere, except in 
the rail mills, there is the same wearisome iteration that things 
are rather worse, if anything. Business is certainly paralysed by 
political uncertainties. Much impatience is expressed at the 
slow progress made in the negotiations; and in quarters where 
war was once mentioned with a shudder, it is not unfrequently 
stated that even war—short, sharp, and decisive—would be better 
than this suspense. 

One large company, the Parkgate Ironworks, have been passing 
through a period of adversity. For two years they have not 
been able to pay a dividend, but they appear at last to have 
turned the corner. I am informed that their profits during the 
year ending March 31st exceed £5000, which, with last year’s 
balance, gives them £5644 available for dividend, which is to be 
at the rate of £1 12s. 6d. per share. At their annual meeting, 
which will be held this month, the directors will report that the 
iron trade continues in a depressed state. I believe that of their 
six blast furnaces only two are in operation. The company has 
been paying special attention to the plate and bar trade, which 
has been rapidly developing in this district of late. From the 
Parkgate Works are now being sold boiler plates which are said 
to be equal to the very best Yorkshire brand, and the company 
report an improvement in the demand for their goods both in the 
home and the distant markets. : 

The ironmasters and steel manufacturers complain that orders 
are now so light and prices so low that it is almost impossible to 
keep their works going without loss. The Bessemer steel trade, 
with the exception of rails, is very languid. For railway wheels, 
springs, buffers, and tires there is really little or no call. 

In the engineering departments there is no improvement to 
note. The local houses who do business with Lancashire state 
that the strike is injuriously affectixg them. The demand for 
spindles and general machinery used in woollen and cotton mills 
has entirely ceased. 

Boiler and ship plates are generally in better request, chiefly 
for the Tyne and Seay A fair business is usually done with the 
Scotch shipbuilders, but I cannot ascertain that there are any 
contracts of magnitude in hand at present for the Clyde district. 
Trade restrictions are said to be the cause of the languor in the 
West of Scotland. Both shipwrights and engineers are charged 
with seeking to impose regulations and enforce demands which 
cannot fail to drive the trade from the Clyde. 

Messrs. Ward and Payne, the well-known edge-tool and sheep- 
shear manufacturers of this town, have given the whole of the 
sheep-shear forgers and grinders in their employ a month’s notice 
to quit their service. The firm have recently paid great atten- 
tion to two leading markets for sheep-shears—Australia and 
South Africa. Both these markets require a superior class of 
shears. Another market, thatof South America, takes an infe- 
rior, and consequently cheaper shear, which another firm make 
by machinery. That firm has done a large business in South 
America. Messrs. Ward and Payne determined to enter the 
market, but as it was ns, sagem to offer hand-forged goods at the 
same price as those done 
to state at what rate they would grind 
The reduction required by the 4rm was indicated at 30 per cent. 
The men Tostined to accede, hence the notices. Mr. Ward has 
arranged for the necessary machinery, and I understand he has 
informed the men that he is not tied to Sheffield, but that if he 
cannot have his work done at rates which will enable him to 
compete with other firms he will transfer the trade to one of the 
Midland towns, probably Birmingham. The men dislike the 
use of machinery, and although they do not decline on this 
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4 . - | ing 
This firm are very busy at their engi- | -"8 





by machinery, the grinders were required | 
machine-made shears. | 


ground ostensibly, there is no doubt that with all the experience 
they have of American success in manufacturing by 
machinery, they are still prepared to resist its introduction 
wherever they can. 

It is expected that an effort will be made to extend the hours 
of working in the engineering and other trades by three hours— 
from fifty-one to fifty-four hours a week. This means the 
reversal of the nine hours’ system. Our engineers are disposed 
to resist piece-work, and members of trade societies are being 
withdrawn from factories where piece-work is attempted to be 
introduced. 

Further trials of railway brakes have taken place in this dis- 
trict, under the auspices of the Manchester, Sheffield, and Lin- 
colnshire Railway Company. The trial was made between Man- 
chester and Retford‘ with new coaches fitted with vacuum brakes, 
and drawn by a new bogie engine. The brakes were applied when 
the train was travelling at the full rate of fifty miles an hour. 
The train was brought to a dead stop within a distance of 300 


yards, . 
As I close this lettter, the Australian mail has been received, 


| and several manufacturers assure me that the orders it contains 
are considerably better than they had ae The improve- | 


ment, Iam told, extends to nearly every branch of our stapletrades. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Ir is all but an impossibility that the manufacture of pig iron 

can be remunerative at the present prices, and yet the quotations, 
which have been declining week by week for a long time, have 
fallen still further since the date of my last letter. This is the 
case both as regards makers’ iron and warrants, and little busi- 
ness has been done. The foreign department of the pig iron 
trade is exceedingly backward, the total shipments for last week 
ing week of 1877. There is also a continued falling off in the 
arrivals of pigs from Cleveland, the last week’s figures being 5455 
as against 7436 in the same week last year. Stocks of pigs in 
the hands of makers are increasing, and the reserve in Messrs. 
Connal and Co.'s stores has been augmented in the course of the 
week by 1235 tons, and now amounts to 173,897. 
furnaces have been lit up during the week, one at the Eglinton 
Tronworks, and f 
ninety-four in blast «s compared with 113 at the same date last 
year. 
” The warrant market has been dull the greater part of the week, 
with a gradual decline in prices. On Friday business was done 
down to 49s. 10d. cash, and 50s. one month. Monday being a 
holiday the market was shut, and on Tuesday business was ex- 
ceedingly dull, prices receding to 49s. 6d. cash, and 49s. 7d. 
fourteen days. On Wednesday the market was quiet but steady, 
with a considerable business at 49s. 5)d. cash, 49s. 6d. fourteen 
days, 49s. 64d. one month. To-day—Thursday—the market has 
been quiet, with little business doing. 

Makers’ special brands are nearly all reduced 6d. per ton, 

the following being the quotations :—G.m.b., f.o.b. at Glas- 
ow, per ton, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Gartsherrie, 
No. 1, 57s. 6d.; No. 3, 53s.; Coltness, No. 1, 62s.; No. 3, 
54s. 6d.; Summerlee, No. 1, 57s. 6d.; No. 3, 51s. 6d.; Langloan, 
No. 1, 59s.; No. 3, 52s. 6d.; Carnbroe, No. 1, 52s. 6d.; No. 3, 
50s. 6d.; Monkland, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Clyde, 
No.3, 51s.; Govan, at Broomielaw, No. 1, 50s. 6d.; No. 3, 50s.; 
Calder, at Port Dundas, No. 1, 56s. 6d.; No. 3, 50s.; Glengar- 
nock, at Ardrossan, No. 1, 56s. 6d.; No. 3, 52s.; Eglinton, No. 1, 
51s. 6d.; No. 3, 50s.; Dalmellington, No. 1, 51s. 6d.; No. 3, 50s.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 59s.; No. 3, 55s. 6d.; 
Kinneil, at Bo'ness, No. 3, 50s. 6d. 

There is a fair trade for certain classes of iron manufactures, 
particularly for general castings and pipes and tubes, the home 
inquiry for the latter being considerably improved. The foreign 
shipments of iron manufactures, though notso large as in the preced- 
ing week, are fair, comprising locomotive engines to the value of 
£13,900 for Bombay ; £6200 worth of machinery, of which 
£4750 went to San Francisco; £3163 castings, £1148 tubes, £6500 
miscellaneous articles, and £3000 sewing machines, which were 
shipped for the most part to France. - In the course of the week 
there were imported from Antwerp ninety-one iron girders, 
eighty-one bags of nails, fifty-three bars, and five plates ; from 
New York, eighteen packages of machinery ; and from Bordeaux 
ten cases of corking machinery. 

The strike of North British Railway workmen continues at 
the engine shops at Cowlairs, and the men seem determined to 
resist to the last the attempt of the manager, Mr. Drummond, to 
extend the hours from fifty-one to fifty-six per week. 

A rupture between the employers and workmen in the Kilmar- 
nock engineering trades has been avertegl by a friendly conference, 
which resulted in the workmen submitting to a reduction of 10 
per cent. in their wages, while the masters yielded on the matter 
of overtime. 

In the Clyde district there has been a rather better shipping 
trade in coals, induced, partially at least, by the very low prices 
which now prevail. Both home and foreign departments of the 
trade are dull on the east coast, where most of the collieries are 
working short time, and the stocks are assuming large propor- 
tions. 


Messrs. James Dunlop and Co., of the Clyde Ironworks’ | 


Collieries, have withdrawn the last notice given to their miners 
of a reduction in wages, the workmen having agreed, as the con- 
dition of its withdrawal, to give twenty-four hours’ notice at the 
office of the works of their intention to hold an idle day. 
Throughout the more important mining districts of Lanark- 
shire the miners are being goaded on by their leaders towards a 
general strike for an advance of pay. Deputations, who waited 
upon the employers and asked for a rise of 1s. per day, have been 
informed that it cannot in the present state of the market be 
allowed them, and the alternative presented to the men is a 
stoppage of work. 


particularly as they were reminded, at a mass meeting the other 
day, that a strike involves eviction from their dwellings, and that 


there are not sufficient funds in the hands of the unions to erect | 


tents to cover the heads of the men and their families. 

At a meeting of the executive board of the Fife and Clack- 
mannan Miners’ Association, held in Dunfermline, on Saturday, 
it was resolved to contribute towards the support of the miners 
at present locked out at Bo’ness. The income of the association 
for the year ending 6th April was stated to have been £1141, and 
the expenditure £143, leaving a balance of £997. 

Messrs. Caird and Co., of Greenock, launched from their ship- 
building yard, on Saturday, the Kaiser-i-Hind, a screw steamer 
of 4019 tons b.m., for the Peninsular and Oriental Company, and 
she will be largest of their magnificent fleet. Her dimensions 
are 400ft. in length, 42ft. in breadth, and 33ft. 3in. depth. She 
will have engines of 425-H.P., and accommodation for 162 first- 
class and fifty second-class passengers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE been assured that steel rails have been delivered at 
Cardiff for £5 5s. per ton. I cannot, for reasons which will be 
evident to everyone, state from whence the rails have been for- 
warded, as it is certain that a loss will fall upon some one; but 
this fact is instanced in these columns as an index to the condition 
of the trade. 

I am assured that with the end of the month the whole of the 
Abernant, Plymouth, and Treforest works and collieries, consti- 


amounting to 8853 tons as compared with 11,915 in the correspond- | 


Two additional | 


the other at Shotts, so that there are now | 


It is scarcely to be credited, however, that | 
they will act on the advice given by some of the agents, more | 


tuting the estate of Mr. Fothergill, will pass into other hands, The 
name of the new company and its constitution, with other details 
will transpire, it is thought, shortly ; but the name of Mr. Morton 
is already given in the district as connected with the transformed 
undertaking. Speculation is afloat as to whether some start will 
be made with the ironworks or not, but prospects are not good in 
that direction, as the works are not adapted lor steel making, and 
fresh capital would be required. 

A new company is in formation, I hear, for leasing the blast 
furnaces and coke ovens in the neighbourhood of the new Landore 
Works. These are the property of the Siemens Steel Company, 
and will require a large number of men. Notices have n 
issued to the officials of the Landore Company, by which their 
contracts will cease at the end of the present month, but it is 
understood that this is only a formality, as since the company 
have reduced their workmen from 2000 to 1200 it is necessary to 
have power to dispense with these officials, if necessary, in a 
week’s time. The new movement has, however, given fresh life 
in the district, and already unemployed ironworkers from 
Plymouth and Cyfarthfa are beginning to make their way in that 
direction. 

The tin-plate movement has not yet come to a head, and princi- 
| pally from a positive disinclination, I am told, of some workers 
| to fall in with the wishes of others. The proposed limit is to 
| restrain makers using steam power to turn out more than 450 
| boxes per week, and those who use water power 350; but the 
| latter class say that they can turn out as much as the other, 
so such a limit would not be fair. The last year’s exports 
from the United Kingdom came close up to 4,000,000 boxes, 
and as the make in other parts of the kingdom, excluding Wales, 
is insignificant, they represent a large industry; but the make 
is known to be excessive, and hence the sales are forced at prices 
which are unremunerative. A maker stated to me this week 
that sales had been effected at 14s. 6d., and that to his knowledge 
sales at 17s. would only yield 1s. profit. 

The coal trade has shown more movement during the latter end 
of last week than it did in the beginning, and some large stocks 
and accumulations have been cleared off, principally for the 
Mediterranean. ‘The exports from the whole of the Welsh ports 
last week amounted to 102,722 tons, and they have been well 
maintained this week. One defect has been in the difficulty of 
getting vessels to freight, otherwise this total would have been 
increased. : 

In most parts of the district the colliers are working full time, 
and though wages are low, complaints are rare. In only two 
places of any note has there been dissatisfaction—at Blaenclydach, 
in the Rhondda Valleys, where the strike continues, and is aggres- 
sive in character, and at Waenavon, in Monmouthshire, near 
Brynmawr. A reduction offered at the last-named place has 
been refused, and the colliers are hourly expected to bring out 
their tools. 

Prices of best coal remain at old quotations, the only “advance” 
which has been rumoured as effected having been done in some 
solitary case or two where shippers have paid more rather than 
be put in for demurrages. 

An effort was made last week to sell the Rhondda Engine 
Works. The property is leasehold, ninety-nine years from 1875, 
and let at an annual ground rent of £50. Nota bid was offered, 
though it is admitted that the property is a good one. 

The Newport and Rhondda Railway scheme is expected'to come 
before committee this week, and not only has there been con- 
considerable interest shown at Newport in the matter, but the 
arrangements made for bringing the project forward have been 
unusually great. It it maintained that this railway, in connec- 
tion with the Alexandra Dock, will tend considerably to the 
prosperity of the improving port of Newport, Mon. I am glad 
to hear, on the eve of sending off my despatch, that an order from 
South Australia for iron rails has been secured by the Tredegar 
Company. Puddling work will be again started forthwith, 
and tolerable briskness may be expected there for the next two 
months. 

Lady Gooch cut the sod of two new collieries near Maesteg 
on Saturday last, which are to be sunk by the.Great Western 
Railway Company. 

Mr. John Glasbrook has struck the Broad Oak seam on Garn 
Goch-common, Gower-road, Swansea. The “ find” took place at 
a depth of 160 yards, coal 5ft. 10in., and dip excellent for working 
advantageously. 

Mr. Jenkins, Mining Engineer and Surveyor to the Board of 
Health, Mountain Ash, has just brought out a meritorious pro- 
duction in the form of **The Rhondda Valley, Aberdare Valley, 
and Merthyr Valley Sections of the South Wales Coal-field.” 
It has been the result of careful work, and is invaluable for 
reference as to the coal-field and general stratification of the 
district round. Most coalowners and speculators generally in the 
Welsh coa!-field have had to buy their experience of their several 
takings dearly, and each seam of coal, fire-clay, shale, and each 
“fault ” in their several sections, represent a large sum of money, 
One now has at a glance the most important part of the Welsh 
coal-field, and the production has very justly received the 
| patronage of Lord Aberdare, Mr. Davies, Maesyfynnon, and Mr. 
Nixon. 
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PROFESSOR D. E. HUGHES'S TELEPHONE, 
MICROPHONE, AND THERMOPILE. 

Te various branches of physical science are so inter- 
connected that any important discovery in one branch is 
frequently the forerunner of a number of discoveries not 
only in that particular direction, but in cognate branches. 
Such has been the case as regards the researches and dis- 
coveries of Reiss, Gray, Edison, and Bell. The human 
mind, having its energies once turned in a certain direc- 
tion, does not remain satisfied until it meets with an 
impenetrable blank—not, however, to remain a blank 
for ever, but only until other discoveries give the 
means to overcome difficulties. Nature has long ago 
learned how to bottle-up the sunshine and hide it in the 
bowels of the earth till toiling man claims the treasure, 
and utilises anew the long, long pent-up force. Man is 
now emulating nature, and bottles up sound to repro- 
duce at his own convenience. Her results, however, can 
only be obtained by acting in accordance with Nature’s 
laws. A new discovery, then, means the discovery of a 
new law or a new application of an old law. Physicists 
have long agreed that heat and sound are modes of 
motion. Heat, however, cannot be observed unless the 
matter in motion impinges on a material object whose 
molecules have not the same motion. Similarly, sound 
is only heard when the motion is capable of actuating 
the organs of the ear. The introduction of the telephone 
has given an impetus to the study of vocal sounds, and 
the researches of Prof. Fleeming Jenkin and others lead us 
to hope, as Mr. A. J. Ellis says, “that we have at last 
got an instrument which will enable us solve the ele- 
mentary problems of phonetics that have hitherto almost 
baffled us, although it is not suited, as yet, to fix those 
delicacies of utterance which were my own special object 
of investigation.” 

As we proceed with this article we shall see that the 
discovery of Professor Hughes has given Mr. Ellis a far 
more delicate instrument than that of Professor Bell, 
and thus the investigation into the laws of acoustics 
can be carried further. Professor Hughes reasoned that 
as the electrical condition of substances is affected by 
heat, and in some cases at least by light, and that heat 
and light being undulating motions, therefore the 
electrical condition should be affected by sound, sound 
being, as in the other cases, the production of motion. To 
investigate this he “ made a rough-and-ready telephone, 
with a small bar magnet din. long, half the coil of an 
electro-magnet, and a square piece of ferrotype iron, 3in. 
square, clamped rigidly in front of one pole of the 
magnet between two pieces of board.” Professor Hughes 
is justified in calling attention to what he terms rough- 
and-ready peeeeret. Old match-boxes, money-boxes, 
camty cigar-boxes, and pieces of material that most 
hilosophers would despise, have in his hands been 
ashioned and manipulated to give astounding results. 
His battery consists of three peut, tumblers—as shown in 


FIG. 1 
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Fig. 1.—containing a coil of copper at the bottom, on 
which is placed some sulphate of copper, and then filled 
up with clay well moistened with water. On the top is 
a small plate of zinc. This battery, we are informed, has 
been in use for three months, and works as well as ever. 
The internal resistance is of course considerable, as is 
required. The battery is connected with the telephone 
above-mentioned, and with the materials upon which the 
experiment is made, 

The first investigations of Professor Hughes will best 
be explained in his own language :—“TI introduced into 
the circuit at S (vide Fig. 1) a strained conductor—a 
stretched wire, listening attentively with the telephone to 
detect any change that might occur when the wire was 
spoken toor set into transverse vibrations by being plucked 
aside. Gradually, till the wire broke, the strain was 
varied, but no effect whatever was remarked except at the 
moment when the wire broke. The effect was but 
momentary, but invariably at the moment of breaking a 
peculiar ‘rush’ or sound was heard, I then sought to 
Imitate the condition of the wire at the moment of 
rupture by replacing the broken ends and pressing them 
together with a constant and varying force by the appli- 
cation of weights. It was found that if the broken ends 
rested upon one another with a slight pressure of not 
more than one ounce to the square inch on the joints, 
sounds were distinctly reproduced, although the effects 
were very imperfect.” The next act was to find means to 
produce the sound other than by the breaking of the wire, 
and to find a substance or a combination of substances 
which when influenced by sound waves would transmit 
the sound to the telephone. The Professor found that if 
he filled a small glass tube with a mixture of tin and 
zinc, known as “white bronze,” plugging the ends 
with pieces of carbon, and connecting the whole as in 
Fig. 2 with a galvanometer in circuit, on slightly 
pressing the carbons, and thus compressing the metallic 
particles, he obtained a deflection in one direction, whilst 
on exerting a tensile strain on the glass, and thus 
slightly expanding the space occupied by the metallic 
particles, he obtained a deflection in the other direction. 
On compressing the metallic particles they are brought 
into closer and better contact, and the total resistance of 
the circuit is decreased, but on the contrary, when the 





particles are farther apart the electric contact is not so 
ood, and the resistance is increased. Here then was the 
is upon which to build. The materials to be acted 
upon must be such that the molecules would answer to 
the impingement of the sound wave, and thus make an 
alteration in the resistance of the circuit. One of the 
transmitters devised by Professor Hughes is shown in 
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Fig 3, and is described by him as follows: ‘The tube 
transmitter consists of an exterior glass tube two inches 
long, and one quarter of an inch in diameter. In it are 
four separate pieces of willow charcoal, each one a 
quarter of an inch long, and two terminals of the same 
material. The terminals are fastened in the tube and 
connected externally with the line, and internally with 
the four loose pieces. In this case A is made to press on 
B, C, D, E, and F, until the resistance offered to the 
electrical current is about one-third that of the line upon 
which it is to be employed. It may be attached to a 
resonant board by the ends A or F. If the result were 
simply due to vibrations we should have A and B makin 
greater contact at a different time from E and F, an 
consequent interference. If it were a simple shaking or 
moving of B, C, D, E, and F it could produce no change, 
as, if B pressed more strongly on C, it would be less on 
A, and also if the tube were attached by the centre we 
should have no effect; but if the effect be due to a 
swelling or enlargement of B, C, D, E, and F, it would 
make no difference where it is attached to the resonant 
board, as is actually the case. Again, reduce the pressure 
of A upon B, &c., until they are not in contact, and no 
trace of current can be perceived by shaking the tube. 
The instant the sonorous vibrations pass in the tube 
there is electric contact to a remarkable degree, which 
could only have taken place by the molecules enlarging 
their sphere under the influence of the sonorous vibra- 
tions.” 

As we have seen, sound is heard on the breaking of the 
wire, and also on putting the ends together; but pro- 
ceeding onwards, Professor Hughes found that it was not 
necessary to join the ends of the wire. So long as good 
contact was made, little difference occurred in the results. 
The ends of the wire were connected to two French nails 
laid parallel on a board, and contact made with a coin, a 
third nail, a piece of watch-spring, a piece of chain; in 
fact, it can be made with any clean metallic surface— 
Fig. 4. Fine metallic filings introduced at the points of 











contact greatly added to the perfection of the results. 
“At this point,” says Professor Hughes, “articulate 
speech became clearly and distinctly reproduced, together 
with its t’mbre, and I found that all that now remained 
was to discover the best material and form to give to this 
arrangement its maximum effect. I tried all forms of 
pressure and modes of contact ; a lever, a spring, pressure 
in a glass tube sealed up while under the influence of 
strain, so as to maintain the pressure constant. All gave 
similar and invariable results, but the results varied 
with the material used. All metals, however, could be 
made to produce identical results, provided the division 
of the metal was small enough, and that the material 
does not oxidise by contact with the air filtering through 
the mass.” The best material seems to be metallized 
carbon. <A piece of willow carbon heated to a white heat 
and plunged under mercury becomes filled with mercury 
particles in a minute state of subdivision, and what was 
Sc mg almost a non-conductor has now gained con- 

ucting properties. Carbon similarly metallized with 
iron gives good results. Any of these preparations pro- 
vided with wires for insertion in the circuit is termed the 
transmitter. The receiving instrument is the telephone. 
As is well known, the great objection to the telephone 
hasbeen the weaknessof the sound given out. The acien 





transmitter commences a new era in telephonic use. The 
theory put forward by Professor Hughes is very ingenious. 
“Tt is quite evident that the effects are due to a difference 
of pressure at the different points of contact, and that 
they are dependent for the perfection of action upon the 
number of these points of contact. Moreover, they are 
not dependent upon any —— difference in the bodies 
in contact, but the same body, in a state of minute sub- 
division, is equally effective. Electrical resistance is a 
function of the mass of the conductor, but sonorous con- 
duction is a function of the molecules of matter. How 
is it, therefore, that a sonorous wave can so affect the 


mass of a conductor as to influence its electrical resist- 

ance.” If we assume a line of molecules at the point of 

contact of the minute masses of conducting matter in their 

normal condition to be arranged as in the’first_ group in 

FIC 5 Fig. 5, they will appear 

under compression as in 

S693 9. the central group, and 

under dilation as in the 

last. Hence, in the one 

case, the resistance is less 

because of the closer prox- 

CD ie Ee HD CD, imity of a larger number 

of points, and greater in 

the other by reason of the increased distance between 

the points. If we look upon a molecule as a minute sub- 

stance constantly in motion, with an influence over a 

spherical portion of space, vast in comparison to itself, 

and that the space over which this influence is exerted is 

lessened or increased by the action of the sonorous vibra- 

tions, we can easily see how the increased and decreased 

resistance would occur without imagining change in the 
shape of the molecule. 

In the ordinary telephone the sound wave is made to 
impinge upon a diaphragm which causes magnetic 
changes in a permanent magnet, and electrical owe 
in the coil surrounding the magnet, but Professor Hughes 
dispenses with the diaphragm. You speak at the French 
nails, or the tubes prepared as above described, and the 
sonorous waves directly effect the required result. The 
following experiments can easily be made. Take a pre- 

ared tube and fasten it on the top of an empty money 
en with one end taken out, speak or sing into the box, 
and the sound is reproduced clear and distinct on the 
receiving telephone—Bell’s. Nay, you need not speak into 
the box, put the box to your ear, or your forehead, or your 
foot if you like, and talk away—the sound 1s trans- 
mitted all the same. Speak to the coin as in Fig. 4, 
and the sound traverses the circuit to the ear at the 
distant telephone. But these extraordinary results 
rapidly pale before others more wonderful still. The 
apparatus as shown in Fig. 6, and which has been termed 





a microphone, consists solely of a —o of metallised 
carbon, balanced on a pivot and connected with 
one pole of the battery through the telephone ; this piece 
of carbon can rest on another piece of metallized carbon 
connected with the other pole of the battery. Sixpence 
and sixteen minutes’ attention would enable any one to 
make this wonderful microphone. Speak to it a yard 
away and the sound is conveyed with distinctness ; 
touch the wood upon which it rests with the softest 
camel’s hair brush and you have the sound of sawing 
wood at the receiving end; touch with the holder of 
the brush and you hear the harsh grating sound as if 
carpenters were sharpening their saws; take prisoner 
a common house fly, incarcerate him in a match- 
box surrounded with gauze, and place the prisoner 
in his prison-house near the microphone, and with 
ear at the telephone you hear him tramp as he 
walks. This instrument is destined to prove of 
the utmost importance in the hands of the physician. 
The noises in the chest, the beatings of the heart, 
will all be laid bare with a distinctiveness never before 
known and hardly ever conceived. Another form of this 
instrument perhaps more delicate still is given in Fig. 7. 
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This, indeed, seems to approach the confines of perfec- 
tion. You need not trouble to be within a foot or a yard 
of the instrument. . It is a verbatim reporter. A speaker 
might have a score or so of such reporters before him 
connected electrically with the principal towns in the 
kingdom, and his words would be repeated distinctly. The 
ordinary voice if too near sounds harsh and diagreeable. 
There is an old saying that “ Walls have ears,” and it is 

















now so far true that double doors and walls cannot keep 
A singular fact 


secret any conversation held within. 
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about the whole of these experiments is that the people 
at both ends of the line may be talking or singing sumul- 
taneously, andthe conversation or songis transmitted with- 
out interference to the other end, but you do not hear your 
own speech or song at your own telephone. Here then 
we can have a duplex system without any special 
apparatus, and probably it will be found that not only 
two, but many times two, messages are capable of being 
transmitted at the same time. 

A discovery, not made till after Professor Hughes’s 
paper was read before the Royal Society, points out 


another field of usefulness for this instrument. We 
all know what excellent service the thermo-electric pile 


has done in the hands of Professor Tyndall and other 
investigators of heat, but we think we may safely 
describe another kind of thermo-pile as sensitive and far 
less complicated, less difficult to construct, and less 
expensive than that compounded of zinc and antimony in 
the usual fashion. Instead of the glass tube as described 
in Fig. 2, Professor Hughes was experimenting with a quill 
tube, Fig.8,and found that the instrument was exceedingly 
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sensitive to heat. On the approach of a warm hand the 
galvanometer needle swings violently in one direction ; 
on cooling the tube it swings in the other. We have 
seen Prof. Hughes place a small French clock near the 
apparatus, and the motion of the clock generated heat 
sufficient to cause the swinging of the needle, and on 
allowing the small bell of the clock to strike, the needle 
swung violently as far as it could go. We have said 
enough to show the delicacy of all these instruments, but 
we must warn readers that these results have been 
obtained not with materials manufactured in the best 
possible way, but with materials taken from whatever 
source happened to be at hand, and put together in the 
roughest manner. Prof. Hughes has declined to patent 
his inventions, but gives them, with whatever value they 
possess, to the world. The world is deeply indebted to 
the discoverer for this noble act, 2nd althougi many will 
not realise the sacrifice he has made, those who trouble 
themselves to think of the manifold uses to which the 
apparatus may at once be put, and of the numberless 
benefits which will accrue from its introduction, will deal 
out their praises with no niggard haud. 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. II. 

In our last impression we described three passenger 
engines, of which but one—that exhibited by the Northern 
of France Railway Company—resembled English engines 
of the more popular and modern type, the remaining two 
presenting considerable diversities from English practice. 

Ve have now to notice two engines yet more different 
from anything with which English engineers are familiar. 

The first of these is a very large engine, exhibited by 
the Eastern Railway Company. It im certain respects 
resembles the well-known Crampton engine, patented in 
this country in 1848. A few Crampton engines may, 

4 . ? 
perhaps, still be found at work on branch lines in 
England ; but the type practically died-in this country 
years since, the introduction of coupled drivers for pas- 
senger trains contributing in some measure to this result. 
In France, however, many Crampton engines are still at 
work. It is quite possible that some of our younger 
readers may not know what a Crampton engine is, and 
for their benefit we may explain that it is a six or eight- 
wheeled engine, with a single pair of driving wheels, 
usually of great diameter, placed behind the fire-box. 
The cylinders are, of course, outside, and fixed to the 
side frames near the middle of the length of the boiler. 
The engine we are about to describe resembles a Cramp- 
ton engine in so far as the position of the cylinders is 
concerned, but French engineers have contrived to com- 
bine the general features of the Crampton system with 
coupled driving wheels. Thus the engine in question has 
four coupled driving wheels instead of a pair. These 
wheels are 7ft. 10in. in diameter, one pair being behind 
and the other in front of an enormous flat-topped fire-box. 
The outside cylinders are carried well forward, so that a 
good long connecting rod is obtained, the cranks being 
on the front pair of driving wheels. The cylinders are 
about 16$in. by 24in., and they are each secured between 
two frames which run the whole length of the engine. 
The driving wheels have inside bearings, but the single 
pair of leading wheels have outside bearings on the out- 
side frames. The length of the leading axle is very 
great, as will be understood when we say that the distance 
from the face of the axle-box to that of the inside frame 
is not less than 2ft. The whole width of this engine 
from outside to outside is but an inch or two less than 
10ft. The valve chests are on the tops of the cylinders, 
the valve faces being steeply inclined, so that the leading 
ports are much longer than the trailing ports. The 


valves are worked by outside excentrics, and a 
fixed link. The reversing gear is very awkwardly 


arranged, probably because it could not be helped. The 
great length of the fire-box and large diameter of the 
wheels rendered it very difficult to get a weigh shaft 
across the engine below the boiler, so two short weigh 
shafts are meunted one at each side on the double side 
frames, and these shafts are connected by a kind of 
stirrup carried right across the top of the fire-box, as 
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shown in sketch, Fig. 8. The leading wheels of the | 
engine are fitted with a brake worked by very 
light screw gear on the foot-plate. 
The wheel-base is about 18ft., 
and the leading journals are 


FIG.@ 


allowed a —_ deal of play to 
dhs impart flexibility. The connect- 
ay ing rods have forked big ends 


of a pattern which we have 
never seen in England. It is 
shown in Fig. 9, and appears 
to be a very good and sub- 
stantial job. The finish of this 
engine is admirable. In the absence for the moment of 
any information on the subject, we are unable to say 
what its effect on the permanent way may be. We rather 
fancy that the great overhanging weight at each side and 
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the position of the cylinders must have a tendency to 
make the engine roll. It is known, however, that loco- 
motives of this type are habitually run at very high 
velocities, and we presume that they would not be built 
if they did not answer their intended purpose satis- 
factorily. 

An engine shown by the Southern of France Railway 
Company is in many respects similar to that last de- 
scribed. It isa Rages Bes locomotive, with four coupled 
drivers nearly 7ft. in diameter. The cylinders are out- 
side, so much outside, indeed, that the distance from the 
edge of the cover to the face of the frame is not less than 
2ft. 3in. The cylinders are fixed not far from the middle 
of the length of the barrel of the boiler. The guide bars 
are of enormous length and weight, running back to a 
motion plate apparently of solid brass. The fire-box is 
very large, and the foot-plate is magnificent. The 
leading wheels have overhead springs. The driving 
and trailing springs are beneath the axle-boxes. The 
excentrics are outside, and the valves are worked by a 
fixed box-link. The throttle valve and the reversing 
lever are both worked by horizontal screws with small 
vertical hand-wheels. The wheel-base is about 18ft. 
Both these engines will no doubt attract a great deal of 
attention during the Exhibition, they are so entirely 
unlike anything with which English engineers are 
familiar. 

The Parisand Orleans Railway Company exhibit another 
of the eight-wheeled engines to which we have already 
referred ; the four coupled drivers arranged close together, 


ing and trailing carrying wheels. The wheel base is 
about 18ft. The tanks run from end to end of the boiler 
at each side, and a third tank is carried under the foot 
plate. The cylinders are outside, and as there was not 
room for the valve chests in the space between the upper 
sides of the cylinders and the bottom of the tank, they 
are placed partly underneath and partly at the side. The 
connecting rods are of the old-fashioned “tongs” type, 
a single pair of guide bars being used for each cylinder, 
The cylinders are apparently about 16in. by 22in., and 
are carried far in front, while the whole foot plate, coal 
bunkers and water tank are behind the trailing axle. The 
engine is extremely long, and notwithstanding its eight 
wheels, the overhang at each end is very considerable. 

The goods engines shown by France, while differing in 
many respects from English engines, do not include in 
their ranks any of the monstrous machines of the type 
shown by M. Gouin et Cie.in London in 1862. All thegoods 
engines exhibited have outside cylinders ; the wheels are 
invariably arranged between the fire-box and the smoke- 
box, and are of comparatively small size. This arrange- 
ment entails a long boiler, but in certain cases the position 
of the wheels has been determined by the ae of the 
boiler, and not the length of the boiler by the position of 
the wheels. 

The Western Railway Company show a goods engine 
with six coupled wheels, 4ft. 3in. in diameter. The 
valves are worked by fixed box links, and the excentrics 
are much overhung. ‘The valve chests are on the tops of 
the cylinders. Screw reversing gear is used. No tender 
is exhibited. The foot-plate is large, but the driver has 
to go out in front of the weather board to get at the 
horizontal throttle valve lever on top of the fire-box. A 
plate attached to this engine tells us that it has been in 
regular work for two years. It is but fair to say that, 
this being the case, it has been well cared for, after every 
allowance has been made for cleaning and painting. No 
information is given, however, as to the mileage, or 
nature of the work done. 

The Paris, Lyons, and Mediterranean Company show 
an eight-coupled goods engine. This is an enormous 
locomotive. The wheels are 4ft. lin. diameter. The 
cylinders are about 18in. by 25in. The boiler is flush 
from end to end, and the overhang of the cylinders at 
one end and of the fire-box at the other is very great-- 
nearly 10ft.—the wheels being kept very close together. 
The valve chests are on the tops of the cylinders, set 
at anangle. The valves are driven by fixed links. The 
face of the outer excentric is 18in. from the face of the 


wheel. The fire-box has two large fire-doors side by 
side. The engine measures 9ft. llin. across the foot- 
plate. 


Close to the last locomotive described is one of smaller 
dimensions, a six-coupled goods engine, exhibited by the 
same company, and built in 1873. | The general arrange- 
ment is very similar to that last described, except that 
the valve chests and excentrics are inside, the cylinders, 
which are quite horizontal, being outside. Shifting links 
of the ordinary type are used, the valve rod connections, 
or “false rods,” as they are sometimes termed, having 
oval rings to clear the leading axle. The wheels are 
4ft. lin. In diameter. This is a very good-looking engine 
and has many points about it which will cause it to find 





are 7ft. 2in., nearly, in diameter. The cylinders, about | 
16in. by 24in., are outside, with the valve chests partly 
on top and partly at the side. The valves are worked | 
by fixed links, and of course outside excentrics, The 
wheel base is nearly 20ft. long, side play being allowed | 
in the leading and trailing axle-boxes to impart the 
necessary lateral flexibility. The driving wheels have but 
two springs, acting through compensating beams arranged 
nearly as shown in Fig. 6 in our last impression. The 
grate is Ten Brink’s, and the fire-box has two fire doors. 
This engine has a four-wheeled tender, fitted with an | 
exceedingly neat brake gear, which is new to us, and 
shown in the sketch Fig. 10, in which the brake 











screw works a triangular lever. The upper corner of the 
base of the triangle is jointed to the leading brake block, 
while the lower corner carries a thrust rod with an 
adjusting screw-box. It will be seen that as the apex of 
the triangle is raised, both blocks must be brought to 
bear equally on the wheels, each block acting as the 
fulcrum to the other. This is one of the neatest and 
simplest compensating arrangements we have met with. 
The entire boiler, as well as the cylinders, is covered with 
polished brass, Opinions may differ as to the resulting 
effect while the brass is clean, but’ every one who has 
travelled on French railways knows what an engine 
covered with brass looks like when it has been a little | 
time at work. We admit a preference for paint, and 
most of the French locomotives exhibited are so well | 
painted in dark colours, that we think it is to be re-} 
gretted that anything but paint should find favour in the | 
eyes of French locomotive superintendents. 

Before proceeding to discuss the characteristics of the 
goods engines exhibited, we may notice here a tank 
engine, apparently intended for mixed traffic, built by 
the Fives Lille Company for the Western Railway Com- 
pany. This is an eight-wheeled engine, with four 
coupled 5ft. drivers in the middle, and two pairs of lead- 





| of red pine blocks, with intermediate spaces. 


favour in English eyes. 

oil 2 a) , , ; 

The Paris and Orleans Company show an eight-coupled 
goods engine, built by Messrs. Claparede and Co., St. Denis, 
This is a very large and heavy engine, much resembling 


| that shown by the Paris, Lyons, and Mediterranean Com- 


pany. It has inside cylinders and valve gear. The con- 
necting rods have forked ends, made somewhat as shown 
in Fig. 9. The idea is, however, better carried out, we 
think, and we give a separate view of the arrangement in 
Fig. 11. It will be seen that the collar passes between 
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two separate distance pieces which are secured to it 
by a single bolt passing through. This bolt must be 
slacked off before the collar can be moved. 





Society or Enainrers.—At a meeting of the Society of 
Engineers, held on Monday evening, May 6th, a paper was read 
by Mr. Henry 8. Copland, on ‘* Modern Roadway Construction.” 
“The author first adverted to the extent to which the work of 
road-making was constantly going on at the present time, and 
noticed the progress made by the various nations of antiquity, 
the state of decay into which the medimval roads had been 
allowed to fall, and the various attempts made to improve them 
since the beginning of the present century. He then described 
the principal systems of roadway construction now in use, and 
pointed out the extent to which, he considered, they met, or 
failed to meet, the requirements of a good modern roadway ; 
namely, safety, easy traction, nviselessness, freedom from dust 
and mud, durability, facility, and cheapress of construction, 
maintenance, and repairs to itself, and to the gas and water 
mains, &c. He then explained the principles upon which, with a 
view to avoiding the defects of previous systems, he had designed 
the Asphaltic Wood Pavement, the use of which was now 
increasing. ‘Uhis pavement consists of a bed of concrete, with a 
layer of asphalte over it. Upon this are laid transverse courses 
The spaces are 
filled in partly with heated mastic asphalte, and then with coarse 
lime and gravel grout, flushed with hot tar, to the surface of the 
roadway. About lin. of coarse gravel is then spread over the 
roadway and left to be worked in by the traffic. The author 
finally examined into the expense of construction and maintenance 
of the various systems of roadway, drawing the conclusion that 
though, for town roads, Macadam was the cheapest in original 
cost, it was by far the most expensive over aterm of years, 
whereas, although his Asphaltic Wood Pavement cost more at 
first, it was cheaper, over a lengthened period, than Macadam, or 


most other roadways ; and would oye pie favourably with other 


systems in most of the requirements of a good modern roadway.’ 
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RAILWAY MATTERS, 


Tne future name of the Erie Railroad is to be the “New 
York, Lake Erie and Western Railroad Company.” The sale by 
the referee has been confirmed by the court. 


‘THe Pennsylvania Railroad Company, at Altoona, has ready 
for trial a passenger train run on 42in, steel tired wheels, Ame- 
rican chilled wheels are on trial in England, 

Mr. R. H. BurNev?, at one time locomotive superintendent of 
the Metropolitan Railway, has been appointed locomotive engi- 
neer to the Government railways of New South Wales. 

Ay ordinance has just been approved by the Mayor of New 
York city, granting permission to run cars by steam on the belt 
railroad along the wharves, between the hours of 7 p.m. and 
4.30 a.m, 

On Sunday the new sunken way recently constructed between 
Paddington and Westbourne Junction was opened and used for 
the first time by the trains on the Great Western and Metro- 
politan railways. 

Some provisional orders of the Board of Trade, which authorise 
the construction of tramways, declare that in construing certain 
sections of the Tramway Act of 1870, ‘the expression ‘ passengers’ 
shall include animals, goods, minerals, and parcels.” 

THe Great Western Railway Company, owning the longest 
railway in the kingdom, have purchased a large tract of mineral 
property in South Wales, he directors go into the matter only 
to supply their own requirements, but the opening of the new 
collieries will take out of the Welsh market one of its best 
customers, though it is expected to be four years before any coal 
will be won. 


Wueat is now carried from Chicago to New York by lake and 
rail, for 12 cents per bushel, and corn for 11 cents ; wheat by lake 
and canal for 9} cents. From Chicago to Buffalo the vessel rate 
is as low as 3} cents for wheat, and 3 cents for corn. These 
figures are scarcely one quarter of the all-rail rates a few weeks 
ago. Evidently, says the Railway Aye, the lake ports are masters 
of the grain carrying business for half the year. 

An exchange says that the chief engineer of the Chicago and 
North-Western, to test the smoothness of the track, placed a 
glass of water on the seat of a Pullman palace car the other day, 
and carried it right through, from Chicago to Omaha, without 
losing a drop. ‘Thinking specific gravity might have something 
to do with it, next trip he tried a glass of whisky, and when he 
examined the glass at the first station out he found it as dry as 
the desert of Sahara at high noon, 


A TERRIBLE illustration of transatlantic want of thought 
occurred recently on the Lehigh Valley Rai s 
train stopped at a small station on ‘the main line in the darkness of 
night at the foot of a steep gradient to eool a hot journal. No 
signal appears to have been sent back, and a long oil train, which 
came thundering down behind, dashed into the luggage train, 
spreading wreck, fire, and death arsund. Some sixteen lives 
were lost, besides a great destruction of property. 

THE Dhond and Munmar State Railway, the great famine work 
of the Bombay Presidency, was, according to the Times of India, 
opened on the 17th ult., by Sir Richard Temple, who drove in 
the last key with a silver hammer. The line is 145 miles in 
length, and has cost, exclusive of bridges and permanent stations, 
which are not yet put up, about £4200 per mile. One benefit 
which accrues from this new chord railway is that it does away 
with the necessity of carrying the traffic between Northern and 
Southern India twice over the passes of the Sahyadri Hills. 

Durine the past week labour has been entirely suspended in 
the different locomotive establishments of the Caledonian and 
North British Railway companies, the operatives being on strike 
against a proposed extension of hours in the former, and a reduc- 
tion of wages in the latter case. As regards the Caledonian 
Company, the reduction of pay was only intimated to the 
Glasgow men at the St. Rollox Works ; but it having been deter- 
mined in anticipation that the whole of the employés of the com- 
pany should act in concert, the Perth men likewise joined in the 
strike. A number of men were brought from England on 
Tuesday, to partially fill the places of the North British workmen. 

Iv the course of his evidence on Wednesday, before a Select 
Committee of the House of Commons, upon the Hounslow and 
Metropolitan Railway Bill, Mr. Forbes, as chairman of the 
District Railway Company, stated that great difficulties had 
hitherto arisen in completing the Inner Circle Railway, but that 
there was now an understanding between the Metropolitan and 
Metropolitan District Companies for the introduction of a joint 
bill in the next session of Parliament, to which the Inner Circle 
Completion Company, who at present have possession of the 
ground, would be made parties. It is understood that the line 
thus contemplated will be that recommended by Sir John Hawk- 
shaw, ay with some slight modification, following the course, 
rid 'Tower-hill, of the Tnner Circle Railway as originally autho- 
rised in 1864. 

At an extraordinary general meeting of the Metropolitan 
Railway Company, held at the Westminster Palace Hotel, 
Victoria-street, on the 8th inst., resolutions approving of the 
following were carried. ‘‘(1) An agreement for the working of 
the Metropolitan and St. John’s Wood Railway from the 1st July, 
1878, (2) An agreement as to the exercise by the company of the 
powers conferred upon the Metropolitan and St. John’s Wood 
Railway Company, by the Metropolitan and St. John’s Wood 
Railway Act, 1873, and the powers of the 44th section of the 
Kingsbury and Harrow Railway Act, 1874. (3) The creation of 
the capital authorised by the Metropolitan Railway Act, 1877, 
for the acquisition of lands in the neighbourhood of Aldgate 
station, for the construction of the tunnel under Aldgate High- 
street, and for the purposes of the above mentioned agreement.” 

SPEAKING of the Transandine Railway, the Standard and River 
Plite News thus refers to the terms of Mr. Matthew Clark's 
amended contract :—‘*The original contract was 40in. gauge, at 
£4736 per mile. This is now changed for a 5ft. 4in. gauge, the 
same as the Western Railway of Buenos Ayres, the Central 
Argentine, and the branch Rio Cuarto lines. The difference of 
cost is to be arranged by arbitration. The line instead of start- 
ing from Buenos Ayres, is to begin at Villa Mercedes—province 
of San Luis—the terminus of the Rio Cuarto, or Andine line. 
It will traverse the province of San Luis, and the first section 
terminate at Mendoza, say 215 miles. Instead of the second 
section being from Mendoza to Chile, it will be made to San 
Juan, ninety-five miles. These two sections, making up 310 
pol thus connect the Andine provinces with the port of 

osario, 


_A Government Dill is before Parliament for confirming pro- 
visional orders of the Board of 'l'rade, authorising the construction 
of tram in Reading, Gloucester, West Derby (Liverpool), 
Bolton, Sunderland, and other places. hese orders allow the 
carriages to be moved by steam or other mechanical power, sub- 
ject to certain bye-laws, and to any restrictions made by the 
Board of Trade for securing to the public all reasonable protec- 
tion against danger, and for regulating the mode in which the 
traffic shall be carried on. Steam is not to be used on a double 
line where a street—exclusive of footpaths—is less than 35ft. wide, 
nor on a single line where a street is less than 26ft. wide. 
The bye-laws require that ‘a special bell or whistle, to be pro- 
vided on every engine, shall be sounded by the driver of such 
engine from time to time when it is necessary for giving warning 
of the a proach of such engine;” and’ that, ‘‘in the event of 
4 horse being frightened when near any engine in motion on 
the tramways, the driver of such engine shall immediately bring 
such engine to a stand.” Another bye-law limits the speed ot 


a in the towns, but the maximum rate to be allowed is not 
a, 





NOTES AND MEMORANDA. 


A. PARAGRAPH has been recently circulated referring to a well 
at Pesth as being the deepest in the world. ‘This, however, is 
not the case ; a well sunk by the Prussian Government through 
500 metres of gypsum, as well as other material, was pushed to a 
depth of 1271 metres—4169ft.—in rock salt, the bottom of this 
formation not being reached at that depth. 

A LARGE bed of fine umber, an article used extensively in the 
manufacture of paint, has been discovered in Dalton, Massa- 
chusetts. Almost all umber used in America is obtained from 
Turkey and the Isle of Wight. It is found only in two other 
places in the United States—in Oswego County, N.Y., in such 
small quantity that it is not worked, and in the mountains of 
North Carolina, the latter being so far from the railroad that it 
is not dug. 

THE phenomenon of the disaggregation of tin has been often 
observed. Organ-pipes, after long use, become brittle, and 
Oudemans stated in the Chem. Jahresber., 1872, p. 256, that plates 
of pure tin, containing at most, 0°3 per cent. of lead and iron, 
break into small fragments, like molybdenum-sulphide, in the 
railway transport from Rotterdam to Moscow, in severe cold 
weather. A similar phenomenon has been lately observed at the 
Royal Pyrotechnic Laboratory in Spandau. A large quantity of 
tin plates (295 kilogs.) became exfoliated and crumbled into small 

yarticles. Still later, larger quantities of Billeton block tin 
1950 kilogs.) were similarly affected. The warehouses were 
thoroughly dry ; the tin contained only traces of foreign metals, 
no sulphur or phosphorus, and no tin-oxide. According to Dr. 
Petri’s account, the tin could be pulverised more easily than 
ordinary tin filings, and gave out hydrogen more quickly with 
acid, hile it was in the warehouse there was no severe .cold, 
yet the disaggregation went on. 

Ir was long supposed that the brackishness of Salt River, 
Arizona, was cau by the stream running over a bed of salt 
somewhere along its ¢ourse. Its waters are pure and fresh from 
where it heads in the White Mountains to within fifty miles of 
where it empties into the Gila. Fifty miles from its junction 
with the Gila there comes into it a stream of water that is 
intensely salt. ‘This stream pours out of the side of a large 
mountain, and is from 20ft. to 30ft. deep. It is very rapid, and 
pours into the Salt River a great volume of water. Here, says 
the Mining and Scientific Press, could be easily manufactured 
sufficient salt to supply the markets of the world. All that 
would be necessary would be to dig ditches and lead the brine to 
basins in the nearest deserts. The heat of the sun would make 
the salt. Were there a railroad near the stream, its waters would 
doubtless soon be turned and led to immense evaporating ponds. 
It is supposed that the interior of the mountain, out of which 
the stream flows, is largely composed of rock salt. 

A CORRESPONDENT sends the following upon the influence of the 
earth’s rotation upon railway trains moving at a high velocity. 
Though the subject has been often dealt with, it may, as here 
illustrated, interest some of our younger readers : —- *‘ This 
influence, however small it may appear at first sight, is really 
very appreciable. Let us take as an example the Flying Scotch- 
man on the Great Northern Railway, running due north past the 
tifty-second degree of north latitude, and at sixty miles per hour. 
Now a point upon the tage ye in this latitude will travel 

ene 5280 sin, 52 deg. x 2a _ eno : a 5 
eastward 4 x G0 x 60 3022ft. per second faster than 
another point one mile to the north of it, which mile would be 
passed over by the train in one minute. From these data the 
side thrust upon the rails exerted by a train weighing 100 tons 
100 x 2240 x ‘3022 

60g 
ing gravity—and the Great Eastern steamship running fifteen 
miles per hour, other conditions except weight remaining the 
same, would exert a side thrust upon the water of 19251b., or 
nearly one ton, and a very appreciable percentage of the total 
thrust exerted upon the water by her propelling machinery.” 

NEARLY two years since a Central African telegraph was pro- 
posed between England and the South African colonies. ‘The 
question is now attracting attention at the Cape, and a lecture on 
the subject has been delivered before the Philosophical Society 
by Mr. Sivewright, the Superintendent of Telegraphs. The 
whole distance to be traversed to connect Kimberley or Pretoria 
with Gondokoro would be about 2500 miles. It is proposed to go 
first to Tete, on the Zambesi, thence through Livingstonia to 
Zanzibar, and then on to Gondokoro, joining the Egyptian 
system. By this route no one section need be more than 300 
miles long, and it is believed the difficulties of transporting 
material might easily be surmounted. It is believed that an 
overland line could be constructed at a cost not exceeding £200 
a mile on the average, and it is looked upon by some as likely to 
be more reliable than a submarine cable. ‘The fact that Zanzibar 
would be included in the direct line is a matter of no small im- 
portance. A growing trade with Europe, Asia, and America is 
springing up there; it is the port of three monthly lines of 
steamers—viz., that to Mozambique, Natal, and the Cape, that to 
Aden, and the French mail line to Mozambique and Madagascar. 
It is further the head-quarters of the Eastern Nayal Division. 
Hitherto the greatest apprehensions have arisen in connection 
with the danger likely to accrue from hostile natives, but Mr. 
Sivewright, in the course of his lecture referred to the Indo- 
European line, mentioned that by the payment of a small annual 
subsidy, provision was made for its efficient maintenance, and the 
chiefs through whose districts it passed came to regard the wire 
asa most valuable part of their property, for it alone yielded 
ready money. 

Ar a recent meeting of the Royal Seciety, Dr. William Marcet 
communicated a paper on ‘‘ An Experimental Inquiry into the 
Function of Respiration at various Altitudes.” His experiments 
were mainly undertaken with the view of inquiry into the state 
of the respiration of tourists at various altitudes, and under the 
different circumstances met with on Alpine excursions. Petten- 
kofer’s method was adopted in the estimation of carbonic acid, 
and the experiments were many in number. The ori-nasal mask 
worn to pe va the air breathed out, and the india-rubber bags 
that received the breath, were described. Dr. Marcet confirmed 
previous experiments in the fact that the quantity of carbonic 
acid breathed out is greater after food has been taken, and in his 
experiments on respiration at high altitudes he endeavoured to 
neutralise the effect of food by taking an early breakfast and a 
late dinner and doing the climbing between the meals. _Experi- 
ments were made at the Breithorn, 13,685ft.; St. Theodule, 
10,899ft.; the Riffel, 8428ft.; St. Bernard, 8115ft.; and the Lake 
of, Geneva, 1230ft. In experiments made while sitting, Dr. 
Marcet tinds that there is an increase of carbonic acid breathed 
out asa person rises above the sea on a mountain excursion, and 
that this is due to the fall of the atmospheric temperature, and to 
the cold produced by increased evaporation from the body, 
arising from the diminished pressure of the atmosphere. In 
short, more carbonic acid is formed in the body to counter- 
balance the influence of cold from the causes just mentioned. Jf 
on ascending toa higher level we should find the same atmo- 
spheric temperature as we left at the lower station, still an 
increased amount of carbonic acid would be expected on account 
of the cold due to the greater cutaneous and pulmonary evapora- 
tion. Dr. Marcet experimented in a similar manner while 
ascending hills. Walking up rapidly over rocks and grass patches 
yields most carbonic acid, the amount being 3°155 grammes per 
minute, which, he said, was attended with the inhalation of the 
largest volume of air breathed. Ascending quickly at the height 
of St. Theodule caused a considerable elimination of carbonic 
acid through the lungs, amounting to 2°972 grammes. On the 
other hand, walking leisurely up hill at the St. Bernard gave rise 
to the production of no more carbonic acid than quick walking on 
the level ground at that same station. 


may be ascertained to be = 35 lb.—yrepresent- 








MISCELLANEA, 

THERE are nearly 25,000 flour mills in the United States, 
affording employment to 60,000 men. 

More than eleven thousand miles of telegraph cable have now 
been duplexed by one English firm of telegraph engineers. 

Tue Wolverhampton Corporation have made a profit on their 
sewage farm at Barnhurst for this year ending with March of 
£1200. 

Yue Brazilian Government has removed ita interdict against 
the employment of coloured labourers on the railway in that 
empire, and a large number will now be sent there. 

Iv is said that the German Government has given a secret but 
general order that all articles used in the Government establish- 
ments must in future be of home manufacture. 

Tue National Waterworks Company, Kansas City, Mo., whose 
works are located on the bank of ‘Turkey Creek, in sinking an 
artesian well, have struck a copious gas stream at a depthof 247ft. 
It is supposed that the gas reservoir or vein struck is the same as 
that on which the famous. Wyandotte well is located. ‘The gas. 
will be used as fuel for the waterworks, thus saving some 
3000 dols. per year. 

Tue Admiralty have purchased from Messrs. Yarrow and Co., 
of Poplar, two steel torpedo steamers, which were being built for 
a foreign Government, and are nuw on the point of completion. 
These vessels are 85ft. in length, by 11ft. beam, being wit hin a 
few inches the same dimensions as those of the Lightning, con- 
structed last year by Messrs. Thornycroft and Co., and for this 
reason the trials of these boats are looked forward to with more 
than usual attention. 

Tue New York Tribune says: ‘‘ A comparison has recently 
been made between two Atlantic steamers, one of the year 1840, 
the other of to-day. The modern steamship carries fifteen times 
as much freight as the old one did, at nearly twice the speed ; 
the consumption of coal per ton of cargo transported was in 1840 
nearly eleven times as great as at present. The reduction in the 
price of freight asd passage across the Atlantic is scarcely so 
great as the diminution of cost would seem to justify.” 

A NEW means of utilising the waste wood of shipbuilding yards 
and railway sleeper preparing works has te been brought 
out by Messrs. Thos. Christy and Co., Fenchurch-street, who are 
introducing Rowley’s firewood splitting machine. An experi- 
ment made this week with it was witnessed by several gentlemen, 
who were suprised to see that the machine apparently cut up oak 
blocks from sleeper ends as easily as it did those from fir sleepers. 
The success of the machine in cutting up oak showed its value 
for use in shipbuilding yards, especially those near large towns, 
which would consume the wood that could be cut up into the 
convenient form now common in London for firewood at a 
nominal cost. 

AFTER twelve years’ labour all legal difficulties connected with 
the question of the formation of a new harbour at Boulogne 





| have now been overcome, the Chamber of Deputies voting 


urgency for its construction. ‘The future harbour, according to 
the provisions of the bill, will be the finest one to the north of 
Cherbourg, and accessible at all times, having a depth of 26ft. at 
low tide. M. Stoecklin, the Government chief engineer, has 
left for Pas de Calais, and M. Gosselin, the President of the 
Boulogne Chamber of Commerce, has gone to Paris to confer 
with M. Gambetta, the President of the Budget Committee, on 
the subject of an increase on the 700,000f. voted for the first 
year’s expenditure, in order to push on the works quickly. 

Tue Hartford (Conn.) Post records an incident which is a 
timely warning to owners of telephones! It says :—‘‘On Sunday 
morning, when the sudden flash of lightning was seen, and was 
followed by a sharp peal of thunder, Dr. John A. Stevens was 
using the telephone extending from his home on High-street to 
the drug store in the Hotel Capitol. The clerk at the drug store 
had his ear at the tube listening for a communication from the 
doctor, when, simultaneously with the peal of thunder, he re- 
ceived a severe shock in the ear, the report sounding like the 
discharge of a gun. His power of hearing was more or less 
affected all day. Dr. Stevens saw a flash of electricity play about 
his end of the instrument, and on examination it was found that 
the delicate insulated wire had been entirely destroyed by the 
lightning. Had the doctor been speaking at the tube at the time 
of the flash, he would probably have been dangerously injured.” 

Unti. within the last few years Germany obtained all the 
engines and steam machinery generally for her men-of-war from 
England. Of late, however, great efforts have been made by 
the German Government to develope the home manufacture of 
all such appliances ; and, says the Pull Mall Gazette, at the pre- 
sent time | eee of the ironclads of the German navy and eight 
wooden screw corvettes are provided, the Cologne Gazette states, 
with engines made altogether in German workshops ; and tht 
machinery is so well and solidly constructed that all the ships 
can steam at the rate of from thirteen to fourteen knots an hour. 
The engines fitted in the armoured frigate Friedrich der Grosse, 
a vessel of 6663 tons displacement, by the Egell steam machinery 
manufactory at Berlin, have been recently tried, and were found 
capable of developing 5790 indicated horse-power, whereas only 
5400-horse power was stipulated for in the contract; and of 
driving the ship through the water at a speed of 14°2 knots an 
hour. From these trials and others, it now appears, the German 
paper continues, that the marine steam engines made in German 
are fully equal in power to those manufactured in England, 
while they decidedly surpass them in solidity of construction. 

In the Wreck Commissioner’s Court, on the 13th inst., judg- 
ment was delivered in the case of the explosion of the boiler on 
board the Orion passenger ship, belonging to the Steam Naviga- 
tion Company. It appeared that the boiler was only four years 
old, and yet the plates in the smoke-box were reduced to a thick- 
ness of one-sixteenth of an inch by corrosion, much of which was 
attributed to the buckling of the end plate, insufficiently sup- 
ported except at its edges, the buckling being in court termed 
‘*bellowsing.” This thinness ought to have been discovered and 
reported by those who repaired the boiler about a year ago. ‘The 
boilers were, the Commissioner considered, especially defective in 
having the steam space between the sides of the uptake and the 
outer covering of the boilers so confined that it was quite impos- 
sible to inspect it; and, considering the known condition of 
visible parts of the boiler, he thought that the officers of the 
company incurred a serious responsibility in not examining with 
greater care the hidden parts of the boiler and testing the thick- 
ness of the plates by boring, and, if necessary, by removing one 
of them. ‘The Commissioner then discussed the granting of the 
certificate by the Board of Trade inspector, and read Article 97 
from the Board’s printed instructions to surveyors, as_ follows : 
—‘*On every survey of ‘a passenger steamship, the Board of 
Trade expect and desire the surveyor to go inside the boilers and 
make a thorough personal examination. Declarations must not 
be granted for boilers when the man-hole doors are not large 
enough or are so placed that the surveyors cannot get into the 
boiler ; but when the boilers are not large enough for the sur- 
veyors to get in they should see them tested by hydraulic pressure 
at every survey. ie Se If for special reasons—and for 
special reasons only—the surveyor cannot go inside, he must dis- 
tinctly state on the face of his declarations his reasons for not 
being able to do so.” In the present case the inspector was 
unable to inspect a large pore of the interior, and yet he gave 
a certificate that those boilers were good for twelve months, 
although, in the opinion of the Court, they clearly were not, and 
he said nothing whatever in his declaration as to his not having 
been able to inspect a large portion of the inside. ‘The Court 


hardly thought Mr. Rose was justified in giving the certificate, 
and were glad to hear that in future the Board of Trade sur- 
veyors would refuse to give certificates to vessels the interior of 
the boilers of which they could not thoroughly inspect, 
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THE PARIS EXHIBITION—HARDY’S VACUUM BRAKE. 


( For description see page 345.) 
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VACUUM BRAKE ON THE BRENNER RAILWAY. 
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Mr. Harpy, an engineer of no small expe- 
rience acquired on Austrian railways, has 
effected various improvements on the Smith’s 
vacuum brake, about which improvements 
little is known in this country. The Hardy 
brake is, however, shown at the Paris 
Exhibition, as used on the Northern of 
France and the Paris and Orleans line. It 
has also been recently adopted on the Brenner 
Railway. 

The different parts showing the working 
of the system with steam cocks, ejectors, 
unions, handle and pull rod for opening 
valve, and arrangement for adjusting the 
amount of vacuum, are to be seen in the 
annexe devoted to railway appliances sent 
from the Austro-Hungarian Empire, and a 
full-size working model in an extra shed 
attached to the British carriage department, 
nearly opposite to the Galloway boiler-house, 
illustrates the brake at work. 

The illustrations given above and on the 
opposite page show the latest improve- 
ments in this brake; the figures are 
almost sufficiently explicit of themselves 
to render the arrangements clear. The 
vacuum cylinders, as will be seen from Fig. 2, 
are made of cast iron, the pistons of 
diaphragms of the best bellows leather 
strengthened with wrought iron plates, to 
which are attached the levers acting on 
the brake spindles. The ejector A, shown 
in Fig. 4, is always double and _ specially 
constructed to act upon engine and tender 
independently of its action upon the carriages. 
The effectis simultaneous, one steam cock only 
being used. By this arrangement the engine 
and tender brakes are not rendered ineffective 
should the hose between the tender and train 
be left uncoupled. The use of the double 
ejector also insures much better stopping 
results in cases of emergency. 

The mode of coupling the hose, as well as 
of closing the connection at the end of the 

















been adopted according to what has been 
found most useful in practice. 

In the application of this brake there are 
two vacuum cylinders, both on the engine 
and tender, and one on each carriage, the 
former being acted upon by a suction pipe 
independent from that working the latter. 
The advantage of this arrangement is claimed 
to be that the whole train is acted upon 
almost simultaneously, the initial brake 
power actually commencing with the heaviest 
part of the train, the engine and tender. To 
compensate this, and to equalise the strain 
as much as possible, the opening in the 
inside of the outer casing of the ejector is 
so arranged that somewhat more exhaust is 
at first brought to bear on the vacuum 
cylinders of the carriages, there being more 
air to be got rid of from them than from 
the other four. The consequence is that 
a stop is made without any perceptible 
shock, there is no tendency to part the 
train by a too abrupt stoppage of the hinder 
portion of the train, and the inclination to 
telescope, by a sudden application of the 
brakes on the engine and tender, is rendered 
impossible by the simultaneous and gradual 
effect on the carriages. The trains running 
over the Semmering are brought down the 
incline of 1 in 40 at so much less an expen- 
diture of steam than with the old Le Chatelier 
brake, that the saving in coal has had a very 
perceptible effect on the driver’s premium, 
the amount of vacuum required being, as a 
rule, only 5in., or one-sixth of an atmosphere. 
In a tria] with a goods train, and with from 
Sin. to 12in, vacuum, -a train weighing 
170 tons was brought down with the brakes 
on engine and tender alone. The usual time 
required to create a vacuum of 10in. = § atmos., 
with a train of ten coaches, is } sec.; to 
create a vacuum of 20in. = % atmos., is 
2sec. In a recent trial on May 2nd, the 
satisfactory results of which have determined 


the K. K. Westhahm to fit the Hardy brake 
to their express trains between Vienna and 
; burg, as a commencement to its intro- 
duction throughout their system, the trial 
it gave the following figures :—A train com- 
i! posed of twelve coaches, six of which only 


ast carriage, is shown in Fig. 4, at B and in 
Fig. 5. C, Fig. 4, is the vacuum gauge, and 
D the air valve for pe Ta the vacuum. 
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In Fig. 6, A is the handle and pull rod for “A 1 it 

regulating the amount of vacuum in descend- : ie 
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at work in the shed before mentioned. Figs. 7, 7a, and 8, show | 


the mode of application in this case. 


In Figs. 7 and 74 A represents a reservoir, in which a 


vacuum is created and maintained, whose cubical capacity | 


must be more than double that of the vacuum cylinder used 
to apply the brakes. 
applied without automatic arrangement. P P P, service pipes 
through train to ejector, and pipes or hose connecting cylinder 
and reservoir with the same. D, a rubber lift valve opening 
outward, to prevent return of air when a vacuum has been 
created in the reservoir. E is a self-acting double valve, one 
end working and being sealed by the diaphragm A, the other 
by a rubber lift valve, both being carried by the spindle c. 
When a vacuum has been created in the pipe P leading to 
the ejector, the diaphragm A is drawn outwards, and having 
an area five times as large as that of the valve b, the latter 
is instantly closed. This prevents the entrance of air into 
the reservoir, while the rubber lift valve E permits air to 
pass through the openings ¢ ¢ ¢ into the vacuum cylinders, 
and thereby releases the brake. This position is maintained 
until the application of the brake becomes necessary, which 
can be effected by the driver or guard opening a valve and 
allowing air to pass into the pipe, or until a parting of the train 
by accident or any damage to the pipe, hose, or coupling take 

ce, sufficient to permit air to enter and destroy the vacuum, 
when the diaphragm valve A will be closed, the rubber valve 
} opened, and the air drawn from the vacuum cylinder into 
the reservoir, and the brakes applied as before. F is a single 
hose coupling, which is made air-tight by a screw motion, and 
yet is opened automatically by means of a chain a little 
shorter oo the junction hose, without damage to the latter, 
should the train be parted by accident. 

Fig. 8 shows the attachment upon engine for automatically 
working the ejector and maintaining a constant vacuum in the 
pipes and reservoirs throughout the train. A is an ejector as 
ordinarily placed; B is the starting valve; DD handle and 

ull rod for opening starting valve; E is an air valve for apply- 
ing the brake ; C is a small vacuum cylinder; 8, small steam 
cylinder for opening starting valve; V, intermediate small 
steam valve or stop cock for supplying steam to small steam 
cylinder S, and opened and closed by vacuum cylinder C; O, 
stop cock in pipe leading from cylinder C to pipe throughout 
train; X, exhaust pipe from steam cylinder S; T, rubber lift 
valve opening only towards ejector. The method of working 
is as follows :—The driver, before leaving a terminal station, 
opens the starting valve by means of the handle and rod DD, 
thereby creatinga vacuum inthe pipesand reservoirs throughout 
the train, also m the small vacuum cylinder C. This vacuum 
isordinarily 24in., or four-fifths of anatmosphere, the brakesare 
then offthe wheels, and remain sountilthe vacuum in the pipe is 
lessened or destroyed toa point below one-third of an atmosphere, 
orlQin. Toprovide againsttheapplication of the brakes through 
any gradual leakage in the pipes, the cylinder C is weighted 
by aspiral spring, or weight, so that as soon as 5in., or 
one-sixth of an atmosphere of vacuum have been destroyed in 
the pipes, the valve or stop cock V is opened, permitting 
steam to enter the cylinder 8, which at once opens the starting 
valve B, restores the vacuum in the pipes and vacuum cylinder 
C, which again closes the stop cock V. The steam in the 
cylinder S escapes by the pipe X, and the starting valve B is 
closed by a spiral spring or weight, this action being repeated 
as often as the vacuum becomes impaired. In the ordinary 
working of the brake the driver opens the air valve E, which 
action closes the stop cock O, preventing the destruction of 
the vacuum in the cylinder C, but destroying the vacuum in 
the pipes throughout the train, and thereby applying the 
kes. By placing a similar air valve E in the vans, the 
command over the brakes is equally in the hands of the 
guards. A rupture of the train, or any accident to the pipes 
or reservoirs, acts in the same way instantly on the brakes. 
The reservoirs, cylinders, and levers are arranged with a view 
to obtaining a power equal to skid the wheels of a carriage 
when the vacuum is equal to 24in., or four-fifths of an atmo- 
sphere. Of course any lesser amount will give a proportionate 
decrease of brake power. The driver, by means of the handle 
and rod Dd, can always restore the vacuum in the pipes and 
reservoirs in case any part of the automatic arrangement for 
doing so on his engine becomes deranged, and by means of the 
gauge in front of him can at any moment ascertain the condi- 
tion of his brake, and know what amount of available brake 
power he has at his command throughout the train. Our 
engravings—pages 346 and 347—-show the Hardy brake as fitted 
to locomotives now working the Brenner Railway, one of the 
steepest lines in the world. With regard to its application as an 
automatic brake it may not be uninteresting, so long as this 
remains a vexed question, to statethat norailway in Austria will 
adopt any system that is automatic. On the Semmering, during 
the many years that the trains have been running, the Sudbahn 
has never had to record the parting of a train, and they lay 
especial stress on the adjustability of the brake as being its 
advantageous feature in a hilly country, being also a good 
stopper. We may mention that the vacuum brake—non-auto- 
matic—has been adopted by the Chemin de fer du Nord and 
Paris-Orleans, Etat Belge and Grand Central, by seven large 
railways in Germany, by five of the principal railways in 
Austro-Hungary, and that a ministerial decree has been 
published by the K.K. General Inspection of Austrian Rail- 
ways, recommending its adoption on all lines in that country. 
Hardy’s brake is about to be fitted to 3607 carriages and 
1156 engines on the Chemin de Fer du Nord. 








HORIZONTAL wanene. <4 THE PARIS EXHIBI- 
TION. 


WE illustrate this week one of the first engines started in 
the Paris Exhibition. It presents many novel features, which 
will not escape our readers. We reserve our description until 
next week, when we shall publish additional drawings. The 
engine easily indicates 100-horse power, and runs very smoothly. 








THE Prussian Minister of Commerce, Industry, and Public 
Works, Dr. Achenbach, has addressed the following official 
communication to Professor Egleston, of the School of Mines, 
Columbia College :—“‘ In the expectation that American minin, 
engineers attending the Paris Exhibition this year will exten 
their tour of observation to Germany, for the purpose of inspect- 
ing its industrial establishments, and being desirous to reciprocate 
the friendly reception accorded to German artisans, and especially 
to the commissioners sent by me, on the occasion of the Centen- 
nial-Exposition at Philadelphia, I have directed that technical 
works and geographical, topographical and other maps be open 
for inspection to our American visitors in the library of the 
Royal Mining Academy, Lustgarten No. 6, and that information 
can be obtained there regarding the most desirable routes to 
take, and the location and importance of the industrial establish- 
ments which the visiting engineers may desire to inspect. Please 
have the kindness to inform accordingly the President of the 
Association of Mining Engineers,” 


B is the ordinary vacuum cylinder as | 


| others similarly occupied can make shrewd guesses about it. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE TOWER BRIDGE, 

Siz,—It must not be inferred from the absence of criticism in 
the public press at a time when more important events engross 
attention, that Sir Joseph Bazalgette’s scheme for a high-level 
bridge is one to be approved. Of the need for a bridge it is 
unnecessary to say a word; a glance at the map of London shows | 
it; all disinterested persons who have ouniiieeed the question 
agree about it; but in the desire to recencile two conflicting con- | 
ditions, a compromise is to be thrust upon us which will fail in 
satisfying either. Sir J. Bazalgette, in his report, has assumed 
that the choice lies between a low-level bridge that can be opened 
for the passage of ships, and a high-level bridge under which 
ships can pass at all times; and as the Thames Conservancy and 
port authorities decide that an opening bridge would be extremely | 
inconvenient, and even dangerous to navigation, the high-level | 
scheme is propounded. By this treatment of the question the 
real point at issue has been ignored, and it is therefore desirable 
to draw attention once more to the real question, which must 
sooner or later be faced, namely, the expediency of constructing 
a low-level bridge without any openings, and the consequent 
banishing below the new bridge for all future time of the few 
sea-going vessels which now come above the Tower. For the 
metropolis at large there can be no question which is best, but 
the City—or rather the small portion of it which is situated on 
half a mile of the river onb-saie interests which are supposed 
to be inconsistent with those of greater London. But certainly in 
no other city in the world would the claims of so small a minority 
be allowed to interfere with the general advantage, and the con- 
venience of a million inhabitants on each side of a river so easily 
to be bridged be sacrificed for the vested interests of the few who 
oppose them. 

Sir J. Bazalgette proposes a bridge which at high-water spring 
tides will give a headway in the centre of the stream of 65ft. It 
may be assumed that is the minimum of headway that could be 
proposed, for on May 2nd a petition from the Wharfingers’ Asso- 
ciation was presented to the Court of Common Council of the 
City asserting that so small a headway would be utterly insuffi- 
cient, and that without 80ft. their trade would be ruined. London 
Bridge has at high-water spring tides a headway at the centre 
arch of 29ft. Gin., and assuming that a new low-level bridge would 
have a similar headway, it will be seen that Sir Joseph Bazal- 
gette’s scheme involves an additional ascent of 35ft. Gin. to give 
his greater headway. To obtain this he proposes an ascent from 
the Middlesex shore to the summit of his bridge by varying 
gradients of 1 in 50, 1 in 60, and 1 in 40, while on the Surrey side, 
where the existing street levels are much lower, there is a con- 
tinuous gradient of 1 in 40, and most of it on a sharp curve. It 
is not, however, necessary here to discuss the exact arrangement 
of the approaches, or the fact that the levels are so much lower 
on the Surrey than on the Middlesex shore; because, for the 
present es Sir Joseph Bazalgette’s starting points may be 
accepted as common to both a high and a low-level bridge. The 
important fact to be dealt with is, that the high-level bridge 
involves an extra climb of 35ft. solely for the sake of allowing 
vessels to pass underneath. 

By those who have not had occasion to examine the subject, 
the resistance to haulage whicl. steep gradients present may not 
be sufficiently appreciated, although, doubtless, carters and 
Sir 
Joseph Bazalgette does not give us any information on this point, 
except to instance other bridges where there are steeper gradients 
than those he now proposes. But the fact that horses are heavily 
taxed in going up one hill does not justify the construction of a 
hill elsewhere, which might be avoided; and it may be well to 
state in figures which all can understand what is involved in the 
climb of 35ft. up to the summit of the high-level bridge. About 
30,000 vehicles pass over London Bridge every twenty-four hours, 
and as the bridge nearest the sea always becomes the most im- 
»ortant, it may well be assumed that a new bridge would take at 
one half the traffic. Moreover half the trading or manufac- 
turing population of London is east of London Bridge. But 
assuming only one third, or 10,000 vehicles to pass over per day, 
and also that an average weight for each vehicle with its ven is 
two tons, then 20,000 tons have to be lifted 35ft. per day ; or to 
state it in convenient units, the work to be done equals 700,000 
foot-tons. Doubtless horses have a reserve of strength which 
will enable them, in the case of cabs and other light vehicles, to 
surmount the hills without too much distress by reducing speed ; 
but, as those who own and feed them know, the strain upon them 
is go much taken from their total daily capacity. But the Tower 
Bridge will receive a larger proportion than any other in London 
of slow-moving heavy wagons, and with these the horses would 








not have such a reserve of strength. To draw one ton on a level | 
granite-paved road a force of from 30 Ib. to 40 Ib., according to | 
the smoothness of the surface, is required; on a gradient of 1 in 
40 an additional force of 56 Ib. is needed to overcome gravity ; 
and a carter can realise what effect upon his horses this more 
than doubling of the work will have—the weight of the horse | 
having also to be lifted. 

Owing to the lower level on the Surrey side, the ascent to the | 
bridge is there the most severe, and the spiral road proposed, with 
a continuous gradient of 1 in 40, is utterly unsuited for such an 
important line of traffic; and as horses cannot pull their best 
when climbing on a curve, the haulage force would have to be 
increased even in a greater proportion than that above mentioned. 
Unless, therefore, the police regulations are very stringent, it is 
probable that much of the heavy traffic—which is just that for 
which a new crossing-place in the east of London is needed—will 
still continue to pass from Surrey to Middlesex by London 

i steep ascent from the Surrey shore can only be 





Bridge. A 
avoided by making much longer approaches—a matter deserving 
attention ; but accepting the starting points now proposed, it is 
obviously desirable to avoid the unnecessary extra climb to the 
summit of a high-level bridge. On the Middlesex side the 
approach to a low-level bridge could be made nearly horizontal. 
It the east of London were generally hilly, and loads were 
apportioned to horses accordingly, one more short climb in the 
journey would not so much matter; but with level roads north 
and south of the bridge a great waste of power will be incurred 
if the loads have to be kept down because of the long inclines of 
the high-level bridge ; while if this ruling gradient be ignored, 
horses drawing wagons with the accustomed loads will be 
greatly distressed. 

To shut out sea-going vessels from the wharves between the 
Tower and London Bridge will doubtless cause loss to those 
interested in certain trades. On the legal question whether the 
wharfingers are entitled to compensation, it is not necessary 
here to enter; but the estimate of loss has probably been 
exaggerated. The river ——- above London Bridge com- 
mands high rentals, and in the difference between these and those 
now obtained below London Bridge will the basis for computing 
compensation be found. The tendency of the shipping trade is, 
as in most river ports, to pass lower down the river. e con- 
struction of the new Victoria Dock below Woolwich will 
increase this tendency. Even now no vessels of import- 
ance come above the Tower. The wharves whose trade 
is affected are ill-adapted for loading and discharging 
vessels. Most of the trade is even now carried on by 
lighters, and probably the wharfingers who require compensation 
will discover immediately after they shall have received it that 
they can still carry on their trade. At any rate, an estimate of 
the amount needed for compensation can be made, and a million 
more or less for so great an improvement as a new bridge would 
not be of supreme importance, while the permanent loss from the 
want of a low-level bridge, or from the wasted energy in crossing 
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a high-level bridge, cannot be assessed. And if the expenditure 
for compensation to the wharfingers be once granted, will it much 
matter ‘that a passenger from a Boulogne steamer can no longer 
disembark at London Bridge, or that oranges from a Mediter. 
ranean schooner can no longer be unloaded at Pudding-lane ? 

It may not unnaturally be asked, if the case be as above stated, 
why it has not before now been decided accordingly. In the 
answer to this question lies the whole difficulty. The City, or at 
any rate the majority in the Court of Common Council, is opposed 
to a non-opening low-level bridge, because it will banish the sea. 
going vessels from the City, and because, apart from the wharf. 
ingers’ interests, shopkeepers and others in the neighbourhood of 
Lower Thames-street fear they will suffer, although it is probable 
that—situate as they are in the very heart of London—the new 
bridge, though it might change, could hardly reduce their busi- 
ness. 'Theinfluence which such comparatively petty considerations 


| have in the management of City affairs was recently exemplified 


by the re-building of Billingsgate market. For now that the 
largest proportion of the fish arrives in London by railway, there 
is less need for a riverside market; and the blocking of ‘Thames. 
street by railway vans, and retailers’ carts which come to fetch 
railway-borne fish, causes a great obstruction to traffic, and 
impedes the legitimate local trade. But although these circum. 
stances were fully stated at the time, the other City Wards sup. 
— the Ward of Billingsgate; and new vested interests have 

een created which, at no very distant date, when the nuisance 
becomes unbearable, will have to be bought up at an enhanced 
value. But more than this, there is a party in the Common 
Council opposed to a new bridge of any Rind even though it be 
one allowing sea-going vessels to pass, and for this reason so 
unworthy as hardly to bear avowal. It is feared by tradesmen in 
the vicinity of London Bridge that a new bridge lower down 
would divert much road traffic which they wish to retain, so that 
if a manufacturer or merchant in Stepney or Bow wishes to send 
his wagons to Bermondsey or Rotherhithe, the best route is to be 
denied him because of shopkeepers on the present route who claim 
a vested interest in his enforced journey past their doors. 

The considerations which are here briefly urged have during the 
last few years been almost exhaustively stated ; the report upon 
the City traffic and improvements, made by Mr, W. Haywood, 
the engineer to the City in 1866, the letter of that gentleman to 
the Times, on September 20th, 1875, and the letter of Mr. R. M, 
Ordish, C.E., in the Z'imes of October 15th, 1875, may be cited 
as stating the case most clearly; while in a pamphlet published 
in February, 1877, by Messrs. Webb and Bolland. the opinions of 
the above-named engineers were confirmed and shown to be justi- 
fied by the various discussions which have taken place in the public 
press. If the matter stood as it did then, it might best be left 
to a matured public opinion to press it to a conclusion ; and there 
would be no need for any such re-statement as the present one. 
But when the engineer to the Metropolitan Board of Works, who 
might be expected to support the interests of London, when they 
confliet with the narrower interests of the City, seems by his 
proposals to sanction the City views, there is cause for alarm, as 
it is not unnatural to fear that these two great powers combined 
may carry their wishes in Parliament, even against the real 
interests of London; for the power of deciding their own affairs, 
which is allowed to even the smallest boroughs in the kingdom, is 
denied to Londoners, the members of the Metropolitan Board of 
Works being the mere nominees of the various Vestries and 
District Boards, instead of being elected by their so-called con- 
stituents. The subject must ultimately—it is to be hoped next 
year—be settled by Parliament, and there is ample time for 
— opinion to be brought to bear. The inhabitants of the 

Jastern districts, and the owners of horses in all districts, should 
especially bestir themselves to make their wishes known. In any 
parliamentary investigation, if the non-opening low-level scheme 
cannot be carried, the following should, among other points, be 
considered : 

(1) The project of a low-level bridge with openings for passing 
ships, and—as Mr. Ordish proposes—overflow road approaches to 
prevent obstructions in streets while the road traffic is stopped, 
should be again considered, for the enforced stoppage and rest of 
even a quarter of an hour—the average will be much less—for the 
wagon horses during the process of opening and shutting the 
bridge would be better than a quarter of an hour’s arduous 
aindiing of gradients. The opening in the bridge should be 
designed so as to be closed up permanently when a few years 
shall have shown it to be unnecessary and undesirable. 

(2) If the Metropolitan Board and City united are too powerful 
to be resisted, and carry their high-level scheme, it ee be 
stipulated that the bridge be so designed that railway and road 
traffic may be combined—and when, as will assuredly happen, a 
few years’ experience renders the abolition of the gradients abso- 
lutely necessary, a low-level roadway can then be suspended from 
Sir J. Bazalgette’s structure, and the railways north and south of 
the Thames united by lines laid upon the upper platform of the 
bridge, a high-level for railway traffic being necessary. 

(3) Inany case, invite the talent of Europe and America to send in 
competitive designs for the best solution of the problem, based on 
such preliminary instructions as Parliament may decide. The 
competition either to be open to every one, with rewards worthy 
of the importance of the case and of London, or let a certain 
number of the leading bridge engineers of the world be invited, 
with a handsome payment to each, as was done in the Law Courts 
competition. 

Whatever may be decided in this matter, at any rate let the 
views of engineers in London be so expressed that not to them 
will blame be attributed if the present scheme be carried out, hut 
to the apathy of the inhabitants and the selfishness of one portion 
of the metropolis. Ewixe MatHEson. 

32, Walbrook, E.C., London, May 14th. 





CORRUGATED FLUES. 

Sir,—The letter of “Boiler” in your last number is so full of 
inconsistencies, presumptions, and assumptions, that I must beg 
of you, in justice to myself, to allow me a little space for reply. 
I would also premise before entering upon my reply that it would 
be well for engineers, when discussing a very important and 
interesting question like the present one, not to quibble about 
mere terms, brut to confine their remarks to the question at issue. 

‘* Boiler” accuses me of ‘‘ eagerness to condemn this new flue; ” 
hisimputation I certainly deny, for the object of my first letter was 
simply to account, if possible, for the apparent discrepancies in 
Fairbairn’s formula when considering the results of the experi- 
ments on the trial tubes at Leeds. I then gave a list of what I 
considered ‘ possible ” objections, expecting that these objections 
would be afterwards openly discussed in your columns or else- 
where, as I considered the subject a most important one. : 

* Boiler” says I shall be wise to accept his opinions as being 
the result of experience; this I certainly cannot do, as I prefer 
learning from my own experience, and 1 must decline to accept 
an incognito, with very questionable opinions, as my mentor. 

“Boiler” cannot see why the conical tube should improve the 
circulation, because the top of the tube can only pass such a 
quantity of water as the bottom brings. Exactly, but this does 
not prove that the same amount of water es the bottoms of 
straight and conical tubes; and if “ Boiler” will go to the small 
expense of making a glass model, he will see by placing meal or 
some other substance in the water, that the conical tube passes 2 
far greater amount of water than the plain one. I have seen 
hundreds of Galloway tubes, but never once, with the worst water, 
have I seen them in the condition mentioned by ‘‘ Boiler,” that is, 
with the large end scaled up, so that the diameter hardly exceeds 
the small one. The difference in diameter averages 3in., which 
gives a thickness for this supposed scale of 1}in., a condition 
which I should consider impossible for any part of a boiler in 
contact with the flame ; the plate would be burnt away before it 
could accumulate. ‘ Boiler” mentions the fact of Mr. Adamson 
using parallel water tubes, but I think T am correct in saying 
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that Mr. 'T’. Jones, of Warrington, was the first to adopt parallel 
tubes in Lancashire boilers. 

* Boiler” did not, he says, advocate the use of Galloway tubes; 
perhaps not, but the majority of steam users do, and he has not 
vet proposed a practical inethod of fixing them when required. 
t amb repeat my ‘‘absurd statement” in support of my argu- 
ment of first cost, that “‘many boilers are not fitted with these 
tubes, so it is evident that they are not necessary to obtain the 
required strength,” and consequently they should not be taken 
into account ; because the stiffening rings are used to obtain the 
required extra strength, and take the place of the corrugations. 
The tubes are, as regards first cost, an expensive substitute for the 
rings, so the real absurdity lies in ‘‘ Boiler’s” supposed parallel 
case, 

We now come to the question of the expansion of the tubes, 
and here ‘‘ Boiler” is most interesting and amusing, but far from 
lucid in his explanations. He contends that there would be no 
extension in the corrugated flue, but I fail to see how each corru- 
ration so conveniently absorbs or localises its extension ; and it 
is quite contrary to any recorded effects of expansion of iron 
arches that I have ever read of or experienced, and as several 
elaborate formule have been deduced for calculating the strains 
due to expansion, this must be a matter in which ‘ Boiler” 
evidently requires instruction. 

If your correspondent had not misconstrued my meaning, or 
had not quoted a phrase without giving the necessary context, he 
would have seen, when I mentioned the pressure on the end plate 
as being small and measured in lbs., that 1 was comparing it with 
the pressure due to the extension of the tube ; and as he has care- 
fully gone into the calculation of the steam pressure, I will com- 
plete the comparison and calculate the amount of pressure due to 
expansion, and then a fair estimate can be formed as to the 
justice of my remarks. In the first place, ‘‘ Boiler’s” calculations 
are incorrect, and instead of the pressure on the flue due to the 
steam pressure on the end plates cing 100 tons, it would not be 
more than quarter that amount, for he forgets that the shell of 
the boiler, the gusset and longitudinal stays, receive the greatest 
amount of the pressure; but as the total amount is really so 
trifling, I can afford to be generous, and I will suppose the pres- 
sure to be 100 tons, Now for the other pressure—the ‘‘ unknown” 
pressure, ‘ Boiler” calls it—but I will “instruct” him how to cal- 
culate it. Taking the boiler before mentioned, with 2ft. 9in. 
flues, say 30ft. long and din, thickness of plate, and assuming the 
flues to have expanded the amount quoted—that is, 1jin. at the 
front, or 2hin. on the total length of the tube—and taking 
25,000,000 lb. as the modulus of elasticity of the iron, the amount 
of the unknown force W in tons, 


« or, 
w = 120882 z 25,000,000 


or, say, 6000 tons—that is, sixty times as great as the total 
pressure of steam on the end plates. 

The next important point is the question of the flue acting as a 
stay, and “‘ Boiler ” cannot see why a flue which is free to expand 
can possibly do so, and asserts that locomotive and marine boilers 
are not dependent on the flues for their existence. I say most posi- 
tively that they are, for the tubes—which are flues according to 
‘ Boiler’s” own definition—are made to act as stays at intervals, 
and are called by people who understand this class of boiler 
“stay tubes.” ‘This is no quibble on my part, for the action of 
these small tubes as stays is precisely similar to the action of the 
larger tubes. If the tubes or flues do not act as stays, what sup- 
ports the pie of the ends of the boiler out of the range of the 
gusset and longitudinal stays ? 

“Stays under compression! Expansion fettered!!” I do not 
understand these expressions, and if “ Boiler” will kindly com- 
plete the sentences, y can perhaps answer them. 

‘** Boiler” makes a point of there being no space left for ex- 
ansion in the flues at the point where it is near the shell of the 
oiler, and that expansion cannot take place; but he forgets 

that the bottom of the flue does not expand as much as the top, 
and that at the point of contact of tube and shell, the expansion 
of the two latter is about equal, the bottom of the shell of course 
expanding with the heat in the brick flues. 

Vhen | spoke of the comparatively smal] force required to 
straighten the corrugations, I did not mean to convert a corru- 
gated flue into a plain tube, and no crushing of the material 
would be required to straighten the tubes, say din, per corruga- 
tion, ok a length of 30ft. would be odow an increase of 
15in. in the total length, I have not been exercising my ingenuity 
jn the manner mentioned by ‘ Boiler,” and his arguments have 
not in any way removed my possible objections, and they stand 
now as strong as ever they did, although I shall be very glad to 
submit to any reasonable argument against them. 

I explained, satisfactorily I think, why a flue could not possibly 
sag, but it will require something far stronger than “ Boiler’s ” 
opinion to convince me that it would do so when the boiler was 
cold, Joun J, WEBSTER. 

Dock Office, Hull, May 18th, 


Xx ‘75 X 1037 = 6016 tons, 





BOILER INSPECTION, 

S1r,—In your paper of 12th April you wrote; “ If our readers 
would speak out freely, much good maar done ;” and upon this 
invitation your correspondent Mr. W, 8. Hall uttered a yell of 
execration against all or sun individuals called boiler 
inspectors, upon which I ventured to ask further information. 
Let me finish your sentence by adding, ‘‘as the principals of the 
boiler associations are apparently —— in ignorance of what is 
well known to steam users.” I was inclined to ask for an explana- 
tion of these last words from you, as I could not conceive why 
boiler owners should, by silence, become So? ag neglect of their 
own interests; but certain memories checked me, 

Mr. Hall has now replied to my inquiries, for which I thank 
him, as also for the supposition that I doubted his assertions, 
which I as peg f own that I did, and even now read his words 
in confirmation of my own idea, as I shall attempt to show. But 
first let me add that Mr. Hall has, — unconsciously, allowed 
me to meet him on more equal ground than he intended, because 
wakes are not general all over this country, nor are fairs which 
make more than one day’s holiday, and “ four locomotives” mean 
internal traffic and output. I guess, and suppose I have permis- 
sion to guess and name it, that the boilers are at a colliery in the 
midland counties, and I say colliery because, if it had been an 
ironworks, all but two or three for shops and pumping might have 
been laid off at once ; and the “ surface water” is another reason 
in words and fact. Surface water is a colliery word. Then ata 
colliery there is a larger demand for steam to be maintained than 
in any other case of holiday, for “oY in shaft and workings, 
pumping, and the horses to i‘ fed. Not a bad guess altogether. 

The facts as stated by Mr. Hall are these :—Some years ago 
Mr. Hall took charge—no date—of nearly sixty boilers, most of 
which had been ‘‘ more or less extensively patched in every con- 
ceivable manner”—when he took charge, or later by himself ? 
They were inspected by different men, who ‘were by no means 
fools,” employed by ‘a boiler company of high repute,” and 
“every facility was given,” this facility meaning, that every 

iler was inspec internally and externally in two days, 
and by context every three months, the boilers being properly 
ape and cleaned; and the inspector had the advantage of 

ae accompanied by Mr. Hall on every round, 
_ My first impression was that never in the history of boiler 
Inspectors had any such facilities been given for the full examina- 
tion of the boilers of any firm, except in the case of stoppage of 
the works, and I thank Mr. Hall for his explanation, with 
which, as well as his original assertion, I shall now have to deal. 

Mr. Hall introduces Tassel as a boiler mender in charge of 
nearly sixty boilers, and leads us to assume that one set of 
rivetters was sufficienf for him to do justice to that number of 
boilers, perhaps not all close together; but whether he introduced 
the system of patches which he mentions, continued it, or reme- 





died it, he does not explain. His attack is against inspectors, 
who “ were by no means fools,” a remark which, with his state- 
ment, leaves us no alternative but to apply another term as that 
meant by Mr. Hall; the only explanation or correction made is 
that externally means outside on the top and in the flue, and 
internally inside. I prefer to use the word ‘externally ” for the 
fittings and part exposed to daylight, ‘‘internally” inside, “flue” for 
its own portion, and “thorough” for a complete examination; but 
as the explanation given refers to his own words I will follow Mr. 
Hall further, as a thorough inspection is meant of every boiler 
every three months. The “ boiler company of high repute ” will 
be grateful for the ex re, and should have undertaken the 
ser y, which is their duty as much as mine. ‘The first question 
which arises is, how many boilers could be laid off at once? The 
first assertion seemed to be that all were, but now we are told 
that they were divided into two lots, the first being got ready 
against the inspector’s arrival—one man only at atime. Let us 
assume that two-thirds, or forty, were so prepared, properly 
opened and cleaned, this would give the average named for a ten 
hour day, and I notice that Mr. Hall admits that every boiler 
and every flue was entered ; he does not make a charge of omis- 
sion on that ground, and he was with the inspector, so may be 
able to seat on this point. As soon as he had done one boiler 
the bricklayers could start to re-build the bridge, the bars could 
be Got in, the boiler filled, and the fire then lighted. Nothing is 
said about wanting to hurry off to the fair or wakes, so let us 
look at the next day’s work. The other twenty boilers which 
have been under steam, and also examined in that condition, are 
laid off, and we are asked to believe that these ‘‘most recently 
cleaned, required comparatively little washing out or flue sweep- 
ing,” so that in twelve hours or little more they were in a proper 
condition for a man to enter, examine every rivet, sound every 
plate, and follow every seam, cool and clean; but whether cleaned 
and prepared by the men who had been getting the other boilers 
to work on the previous day, or by those others who had been 
enjoying the fun of the wakes or fair, is not stated, nor how the 
boilers were cooled in the time; if cy 4 were, cold water must 
have been put into hot boilers which had been emptied while 
surrounded by red-hot brickwork, and therefore I need go no 
further to find the cause of seam rips than the facts—if facts—here 
stated, Who cleaned the flues? Yet the men ‘were no fools.” 
I say they were, if they entered boilers or flues under such con- 
ditions, and it was their duty to report them as unfit to enter. 
Perhaps as they were ‘* most recently cleaned,” Mr. Hall wishes 
to tell your readers that there was no dust or soot in the flues and 
on the plates, no scale formed, and perhaps also no great heat in 
the brickwork—for one is as likely as the other—and we know it 
is a very rare case indeed for the flue to be properly cleaned ; 
pate as well, for close examination—indeed, it is more frequently 
eft for the inspector to find his way up a choked flue to any place 
he may want to see. 

The strengthening ring for the manhole gives me another guess 
that Mr. Hall would not have laid a boiler off to put that on 
unless the plate had been drawn, bulged or rent, and that the 
others indicated were in a similar condition. Pray let us have 
fair play 3 our work is not light either on brain, eye, limb, or 
muscle—leaving a hot boiler or flue to find a heavy storm of rain 
and a four or five miles’ walk before us promises a rheumatic 
future. We do not deserve such sweeping assertions made against 
us; we are closely watched by our chiefs, and appointments, 
made at fair times and wakes, crowd unpleasantly at times ; so it 
would have been a graceful act if some one would have 
championed us in this tournament. But as the defence of a body 
of qualified men has fallen upon me, I must do my best, and 
though I would willingly have avoided the tu quoque argument, 
I must, in all fairness to those concerned immediately in this 
attack, use the weapon put into my hand. 

T venture to assert that no firm owning nearly sixty boilers, 
under ordinary circumstances of working, ever laid all their 
boilers off for thorough inspection in two days, and did so four 
times in one year ; and even further, that there are not many who 
regularly have every boiler laid off and cleaned for the inspector 
once in each year. Next, Mr, Hall ‘‘made a point of accom- 
panying the inspector on every round.” My experience is that 
when such is the case the man in charge has something to hide, 
and goes with me to get an invitation, and to hurry me past 
indiscriminate patches, seam rips caused by neglect, or chain- 
weighted safety valves. always oppose any one trying to 
look over my shoulder to read my notes, though sometimes 
they are so abbreviated as to be intelligible only to myself; 
but sketches of patches and cracks cannot be so disguised. 
Perhaps Mr. Hall would be surprised to see on the reports 
of the inspectors figured sketches of all his patchwork. Our 
reports home are private communications, from which the report 
to be sent to the boiler owners is drawn; our instructions are to 
point out any immediate danger, and even to put a hammer 
through a thin plate; but we are not told to discuss our reports 
with the boiler mender. I wonder whether Mr. Hall has any 
other complaint in reserve, such as a new boiler condemned 
without reason; an old boiler worn out declared good. But it 
seems strange that all those inspectors whom he met should be 
equally blamed, and equally blind to the same faults, though 
they ‘‘were by no means fools.” Does your correspondent 
mean to say that they were rogues to their employers and to his, 
and that he, considering himself a better man than them all, 
held his peace? Did Mr. Hall at any time complain of their 
neglect to his employers? Did Mr. Hall or his employers ever 
complain to this ‘ boiler company of high repute” whose reputa- 
tion he attacks? Did he ever complain that the inspectors 
hurried over, or neglected, or imperfectly performed the work 
they were paid to do? Andif not, why does he now after ‘‘ some 
years” come forward to injure the cause of boiler ins»ection ? 
Will Mr. Hall further state whether he at any time joined any of 
these rogues of inspectors in any conviviality, or to the fair or 
wakes? I use the word rogues, for it is more than delicately 
hinted, it is strongly illustrated in Mr. Hall’s letters with regard 
to those inspectors, and I think demands the fullest explanation 
or apology. 

Our duties are responsible and onerous enough without other 
difficulties, and among the greatest I would class statements not 
strictly true, and reserved for some years. I have some faint 
surmise as to the locality from indications in the letters, but 
cannot fix the place. Still, the assertion that nearly sixty 
boilers were prepared for thorough examination in two days, 
all belonging to one firm, and that this was done every 
three months, is so contrary to the constant appeals from the 
boiler companies and inspectors asking for opportunity for 
examination, and from my own experience, that'I am reluctantly 
compelled to ask for the name of the firm and the dates, and the 
boiler company—privately through you, Sir, if preferred— 
or for a withdrawal of a charge against several men who erred 
in the same way and under the same circumstances under Mr. 
Hall’s guidance, which charge involves a- statement in the 
highest — improbable, if not impossible. 

ay 13th. Inspector No, 2. 
ATHERTON’S PATENT TIRE FASTENING. 


Str,—In reply to the letter of your correspondent in last 
week’s ENGINEER on the above subject, I am glad of the oppor- 
tunity, through your courtesy, of meeting the question raised by 
him. Your correspondent states that, in his opinion, “It is an 
open question whether, if great brake power were applied to the 
wheels and the tire expanded, the revolution of the skeleton 
within the tire would not in time be sufficient to overcome the 
means proposed for locking the screw, and so release the fasten- 
ing and render it worthless.” I think I can satisfy him in a few 
words that this is not an ‘‘ open question,” and that the ‘‘ means 
proposed for locking the screw could not be overcome” in the 
manner described. Supposing, for the sake of argument, the 
skeleton were to sevelte ts the tire, which is extremely impro- 








bable, and much less likely to occur than in other fastenings such 
as are referred to by him, as the taper on the clip of the ring 
binds the lip of the tire and the lip of the centre firmly together. 
I adopt a simple means of. guarding against this in addition to 
the oxidation and knocking down of the thread, viz., by a set 
screw, screwed into the tire through the threads of the tire and 
ring, in such a position that it passes through the thread of the 
ring and the thread of the tire, which locks them and renders it 
practically impossible for the ‘revolution of the skeleton within 
the tire to overcome the means pro’ for locking the screw.” 
If your correspondent should now have any doubt upon the sub- 
ject, I should be glad to prove what I state to him by practical 
demonstration. W. ATHERTON, 
Warrington, May 14th. 


Srr,—The letter of ‘‘ Diogenes,” which appeared in your last 
Friday’s impression, on the above, is my reason for troubling 
you. When I saw the description alluded to, I was impressed 
with the neatness and simplicity of its construction ; and the more 
T considered the question of the merits and demerits as a firm reli- 
able fastener, the more was I convinced that if the wheel could be 
got up with any degree of economy, as compared with other similar 
fast 8, the sch must be a success, inasmuch as the cheaper 
—combined with sterling worth—any railway improvement is 

roduced, the more does it become used. ‘* Diogenes” says, “it 
is only an adaptation of the method used by the Midland Rail- 
way Company ; and that it is simply a modification of the Gibson 
fastener as used by the Great Western Railway Company,” &c. 
I would ask, What are four-fifths of the inventions of the present 
day butimprovements and modifications of one and nearly the same 
thing’ We must not speak lightly of an invention, because it 
has something in it similar to other former specifications. 

Again, in the latter part of his letter he touches the vital part 
of the question, and very candidly invites discussion. To put his 
expression plain, he says, ‘‘ Will heavy brake power when applied 
on this wheel cause the tire to expand to such a degree as to 
become loose on the skeleton, thereby rendering the screw and 
the oxidising agencies to become useless?’ Does such a thing 
happen in either of the two wheels above named? Does it happen 
in e]l’s nut and bolt fastener? In all my experience I never 
saw it, or heard of it; and if they do not come loose, the Atherton 
tire will not. Travelling about a good deal, 1 made inquiries 
some two or three weeks ago concerning this fastener. I found 
several pairs of wheels were running, and the reports were very 
favourable indeed. JosEPH WALKER. 

May 14th. 


PAY AND POSITION OF DRAUGHTSMEN. 


Srr,—Of all the correspondence that has taken place on this 
subject, ‘‘ Theta” seems to me to have approached as near the 
true solution of the question as any one. I don’t suppose there 
ever was such a bad time as the present for draughtsmen and 
engineers, and yet you see every day advertisements for pupils. 
A friend of mine a few weeks back inserted an advertisement for 
a leading draughtsman, and got no less than 189 applications, 
some of whom offered to come for mere ‘‘ bread and butter.” In 
the face of this terrible state of the market, it is little short of 
being criminal to take pupils, who will by and by still further 
increase the competition, for the sake of the premiums, without 
any regard to their future. If I mistake not, the “‘trade unions” 
keep down the over-competition in the trades by only allowing a 
certain number of apprentices to a given number of workmen. It 
is useless to deny that the same laws which operate in the London 
trades also take effect in the engineering profession, but there is 
nothing to limit the number of pupils or apprentices who are now 
being crowded into the profession. 

We have heard a deal of talk on this subject, but not one 
— suggestion as to how this ever-increasing difficulty can 
met. ALPHA. 

Bayswater, May 13th. 














Srr,—Allow me to say a few words in reply to the letter 
of “Triangle” in THE Enerneer of May 10th, in which he is 
rather hard upon us poor German draughtsmen. 

Does * Triangle” really believe that the English manufacturers 
are so blind to their own interests as to employ a large number of 
incompetent men merely for the sake of saving a few shillings, 
when they could easily raise an efficient staff from the materials 
“Triangle” recommends, i.e., boys from the shop, ‘‘ who for 
pastime and the love of it, learn to draw and trace facts and 
causes,” to quote his own sublime sentence. 

As to salary, I beg to say that if I, for one, could not obtain 
more than from 18s. to 30s. a week in this country, I should 
return to Germany at once, where an experienced and well- 
educated draughtsman—a “theorist” as ‘‘ Triangle” has it— 
gets quite as much and more, and enjoys a far better social 
position, than draughtsmen in this country generally do. 

May 13th. GERMAN DRAUGHTSMAN, 








THE PATENT OFFICE. 


Tue Commissioners of Patents having decided upon the revi- 
sion and consolidation of the whole series of subject-matter indexes 
of patents, from 1617 to 1876, a special staff is to be appointed for 
this purpose, The appointments will be made by an open com- 
petitive examination on the 18th of next month. For four of the 
six situations a knowledge of mechanics and mechanism is 
required, and for two of them a knowledge of chemistry. The 
following are details relating to the examination, which, however, 
are liable to alteration :— 

The limits of age for these situations are 21 and 25, and candi- 
dates must be of the prescribed age on the first day of the com- 
petitive examination. At the competitive examinations exercises 
will be set in the following subjects only :—1, précis ; 2, geometry, 
elementary and practical ; 3, mechanical drawing ; 4, mechanics 
and mechanism; 5, chemistry; 6, electricity and magnetism ; 
7, hydrostatics, hydraulics, and pneumatics. 

Canditates must pass to the satisfaction of the Civil Service 
Commissioners in one of the subjects numbered 4 and 5 according 
to the nature of the situation vacant, i.e., according as the 
duties to be performed render a knowledge of mechanics 
and mechanism or of chemistry absolutely necessary. The 
remaining subjects are optional. "Xo candidate can be admitted 
to the competition who has not previously satisfied the Civil 
Service Commissioners that he possesses the requisite amount of 
proficiency in the following subjects:—1, handwriting; 2, 
orthography; 3, arithemetic, to vulgar and decimal fractions ; 
4, English composition. With this view, preliminary ex- 
aminations in these subjects will be held at such times 
and places as the Commissioners may appoint. Appli- 
cation for permission to attend one of these preliminary 
examinations must be made in the writing of the candidate, at 
such times and in such manner as may be fixed by the Commis- 
sioners. A fee of £1 will be required from every candidate 
attending a preliminary examination, and a further fee of £3 
from every candidate who may be admitted to the competition. 
The Civil Service Commissioners have accordingly given notice 
that an open competitive examination for six situations of 
indexing and abridging clerks in the Patent-office will be held in 
London, under the above regulations, on Tuesday, 18th June, 
1878, and following days. A preliminary examination will be 
held in London, Dublin, and Edinburgh on Tuesday, the 4th 
June, 1878. No person will be admitted to the preliminary 


examination from whom the Secretary, Civil Service Commission, 
has not received, on or before the 28th May, an application on 
the prescribed form, which may be obtained from him at once. 





By 7, 1008 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Txe Witmer and Rocers News Company, 
31, Beekman-street. 








TO OCOORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry to the 
public, and intended for insertion in this column, must, in all 
cases, ‘be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage rae AS in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 


these instructions. f : 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anon: communications, 

C, 8.—Letters await this correspondent. 

L. 8.—We are not acquainted with any such list. 

C. WP. —Bxperiments on the subject not yet concluded. 

H. C.—The warning given by your letter has been given again and again, 
Years ago we ourselves devoted an article to the subject. 

R. G.—T'ry more lead. Engines of the kind you describe will not run quietly 
unless the piston is kept well up to its work, See THe ENGINEER for 
March 15th, page 177. 

A. D.—There is no difficulty in feeding a boiler with water at any tem 
if you usea pump. If the water is heated after passing through t 





rature 

pump 
the suction will not be affected. If, however, the water is heated before it 
passes through the pump, the supply tank must be above the pump, so that 
the water may run into it by gravity. 

H.—ihe only railways carrying passengers in England, and not 4ft, Shin. 
gauge, are the Great Western Tft. lines, and the Festiniog line and its 
extensions, known as the North Wales Narrow Gauge Railway, lft. 1lin. 

ruge. There are, however, many wineral lines of various gauges, from 
It. up to 4ft. Shin. wide. 

T. P.C.—The apeed at which guide mill rolls are run varies with the district and 
the kind of iron made. In Wales the rates are much higher than in Sta fford- 
shire. In the latter district 70 to 80 revolutions for 10in. rolls are normal 
speeds, but under certain circumstances the velocities are much higher, 
reaching as much as 150 to 160 revolutions, and on very light sections even 
more per minute. 

4 R. (Zurich).—The owners of mills are perfectly at liberty to work them at 
night if they please, provided they do not infringe the Acts relating to the 
employment of young persons. The Factory Acts Extension Act, 1867 
(30 and 81 Viet., c. 103), brings paper mills within the long series of Acts 
relating to factories, You can easily procure a printed copy of the Act, 
which will give you full information as to the employment of young 
persons—regulations which are too long to quote here. The Acts aye not 
Jramed to control the working of factories, but only the excessive employ- 
ment of particular classes of workpeople, No distinction is made as to the 
plant used as you suggest. 

P. H. W.— With the further particulars of the proposed embankment it has 
been possible to obtain a much more correct idea of ute character. It 
would be advisable to reduce the distance between the connecting walls from 
45ft. from centre to centre to about 30ft. Assuming the interior enbank- 

ment wall to be of sufficient transverse strength with the connecting walls 
45st. from centre to centre, and assuming the whole structure to be 
sufficiently braced to admit of its being considered as a monolith but with 
due allowance being made for the difference in weight of the filling material 
and the walls, and also assuming that the weight of the traffic on the 
roadway were insufficient to compress the filling material to an injurious 
extent, then the wall will be stable as against overturning, for the resultant 
of the forces involved falls about 9ft. within the exterior of the base. If 
the brickwork is properly bonded into the masonry it will also be safe 
against horizontal movement. You may gain some clearer ideas of the 
stability of the whole structure by knowing that that of the inner wall alone 
is only just su ficient to enable it to withstand a head of water of about 
1Shft. with the pressure due to which the resultant falls just within the base 
and the wall would be on the point of overturning. With a 30ft. head of 
water the resultant of the pressures falls 11ft. outside the base. 


BLENDING MINERAL WITH CASTOR OIL. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents give me any directions for 
blending mineral and castor oils, or making a permanently ss 
Cc. L. 


— 


mixture ese ? 
Leeds, May 14th. 





OIL TESTING. 
(To the Editor of The Engineer.) 

Sitr,—Can any of your correspondents explain the following phe- 
nomenon? In Bailey's oil testing hine the ther t ~#, to 
180 deg. Fah. very rapidly, and stays about that point for a quarter or 
half an hour. After one or two trials, as the oil gets dry, the thermometer 
does not make such a long stand at that point. Query: Is 180 deg. the 
— at which the evaporation of the oil cooling the brass and the 
rictional heat, balanced ? LwrpRomprTv, 

May 14th. 
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Tue EnGIneER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sizpence per annum will 
be . THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Enoineer Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign ype eye > for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
on sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance Post-office Order. — Aus' 
France (Baris only) Germany, Gibratt 
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*«* The charge for Advertisements of four lines and under is three shillings 
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charged one shilling. The line bene oe eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o'cLock on TaHurspaY EVENING IN EACH WEEK. 

*4* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of THE ENGINEER, 163. Strand, 
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MEETINGS NEXT WEEK. 
Tue Institution or Civi, ENGINEERS.—Tuesday, i? 2ist, at 8 p.m.: 


“ The Design generally of Iron Bridges of very Large for Wi 
Traffic,” by Mr. T. C. ‘ke, M. Inst. C.E. su nth we 


Society or Encinrers.-Monday, May 20th, at 7.30 p.m.: Adjonrned 
discussion | on Mr. Henry 8. Copland’s paper on ‘ Modern Roadway Con- 
struction. 


Tue Socrery or TeLecrarn Enomweers.—Thursday, May 28rd, at 
7.80 p.m.: Council meeting. At 8 p.m.: Spec’ “The 


ial general meeting. 
Connection between Sound and Electricity,” illustrated by fessor 
Hughes's recent discoveries, by Mr. W. H. Preece, V.P. 
NITED SeRvICE InsTiTUTION.—Monday, May 20th, at 8.30 p.m.; A 
be read on “ Mili ways” by Mr. J. L. Fraddan, 


r will 
Who. Friday, May 24th, oy fine Lecture on ‘Lessons to be 
aa =" e American Naval War,” by Rear-Admiral R, Vesey 
0 Ss od acd 
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THE ACTION OF SCREW PROPELLERS. 

Mr. James HowpeEn isa bold man. In a paper “On 
the Action of Screw es omar with Special Reference 
to the Motions Generated by their Blades in their Revo- 
lution,” read before the Institution of Engineers and 
Shipbuilders in Scotland, on the 23rd of April, he 
ventured to assert his dissent from the views taken on 
the same subject —_ late Professor Rankine and by Mr. 
Froude. It is to be regretted that Mr. Howden’s style 
is not quite so clear as it might be—and the action of a 
screw propeller is not too easily handled even by those 
who write most lucidly—but with a little trouble we have 
found it possible to arrive at what we believe to be an 
adequate conception of the nature of Mr. Howden’s 
propositions; and we may go so far as to say, without 
admitting that Mr. Howden is uniformly right in his 
views, that he at least has made out a case worth hearing 
against both the eminent authorities we have named. It 
is well known that a very large proportion of the whole 
power exerted by a pair of screw engines is wasted, not 
more than from 40 to 50 per cent. being returned in 
useful work. The sources of waste are very various, but 
it has been hitherto assumed that the most important 
are the frictional resistance of the propeller blades 
moving in the water, and the production of currents not 
directed right astern. We have so fully explained ere 
now the theory of the action of propelling instru- 
ments such as the screw—see THE ENGINEER, Vol. xxii. 

339, for example — that we may be excused 
or going over old ground, and contenting ourselves with 
the general statement that a ship is driven ahead solely 
because a body of water is put in motion astern. Mr. 
Howden holds that the screw propeller wastes an 
enormous quantity of power, not by reason of its skin 
friction, but by reason of its displacement ; and that the 
part played by it in propelling a ship depends very little 
on the driving astern of a body of water. Thisis to say, in 
other words, that a properly made screw will move astern 
but a ae” insignificant quantity of water at each revo- 
lution. Mr. Froude holds that the whole of the resist- 
ance of a body moving in water is due to skin friction 
and eddies, and has next to nothing to do with displace- 
ment ; and Professor Rankine and almost every other 
writer on the subject, assert that unless water is driven 
astern the ship cannot move ahead. If these gentlemen 
are right then Mr. Howden must be wrong. There is 
little room for a compromise. 

Mr. Howden is, we are inclined to believe, the first 
man who has called attention to what we may term the 
displacement resistance of a screw propeller. Mr. Froude 
may call resistance skin friction, and Mr. Howden 
may reject skin friction as a factor altogether; but 
by whatever name it is known, it is certain that the 
resistance offered by immersed bodies to being moved 
in water is very considerable. Mr. Howden to illus- 
trate his meaning uses figures. He takes, as an example, 
an ordinary screw with four cast iron blades bolted on a 
spherical boss in the usual manner, with ten studs 2}in. 

iameter and brass nuts on each blade. Its diameter is 
20ft., and pitch 27°77ft., the boss being 4ft. 11lin. diameter. 
Each blade has 28 square feet of surface, and its section 
on its central radial line, or thickest part, is 1din. at 
the outer end and 1lin. at the root, neglecting the round- 
ing off at the tip and the filling in curves where the 
blades join the boss or disc. The propelling faces of the 

lades are of uniform pitch throughout. The total 
weight is 173 tons. This propeller is taken as working at 
sixty revolutions per minute, or one revolution per 
second. Under these conditions any point in the tip of a 
blade will, when the slip is 10 per cent., move through 
67°62ft. per second, or at the rate of forty knots per hour, 
and the total quantity of water displaced, per revolution, 
will amount to 34$ tons nearly. It must e understood 
that this displacement has nothing to do with the drivin 
of water astern. It represents the volume of water whic 
would be moved if the blades of the screw were without 
twist of any kind, and itsamount will be determined by the 
volume of the blades and boss; so that if two of the 
blades of the screw in question were removed it would have 
less displacement than with four blades. If we understand 
Mr. Howden aright, the deduction may be drawn that 
the displacement resistance of a screw is about as great 
as that of a vessel of the same displacement as the screw 
blades, and moving at the average velocity of the screw. 
In other words, the propeller selected by Mr. Howden 
offers as much resistance as a vessel with a dis- 
placement of 34$ tons driven at a speed of some- 
thing over twenty knots an hour. is would be 
very considerable. Mr. Howden estimates it as being 
equivalent to more than 600-horse power, which is mani- 
festly excessive. Nor is he very clear as to the way in 
which he arrives at the figures he uses. But after every 
allowance has been made, it is evident that the 
power absorbed in this way cannot be small. The 
obvious way to reduce it consists in diminishing the 
displacement of the popes, and this can only be done 
by a the central boss smaller, and the blades 
thinner. To effect this latter purpose without reducing 
the strength of the propellers, Mr. Howden makes his 
blades of forged steel, and these blades he asserts, though 
having but one-fourth the sectional area of cast iron or even 
cast steel blades, are stronger than either, and will stand 
more fatigue in working. He thus describes the process 
of manufacture :—“ These propeller blades have 
hitherto first machined all over to a uniform section and 
outline, and then, after heating, bent them in a cast iron 
mould to the pitch required. The cylindrical roots, 


after bending, being finished in the lathe to a uniform | bazaars, consisting of huts to which it is almost impos- 


sible to lay on a separate supply, and the ordinary English 
by a house rate is an 
ven if such supply were 


diameter and taper, and the socket holes in the central 
boss being accurately bored to correspond, the blades 
thus become interchangeable, J am now, howeyer, about 





to finish the blades from the forging accurately to the 
itch and shape required, so that no reheating and 
nding will necessary. This — of finishing 
from the machine will allow the blades to be easily 
electro-plated with copper, nickel, or similar metal 
which will protect them from the action of salt water.” 
Without unduly prolonging this article it would be 
impossible to deal fully with Mr. Howden’s arguments 
against the accepted theory of screw gp 
and Mr. Froude’s theory of resistance. e can 
but briefly indicate their general bearing now. We 
shall return to the subject after the paper has been 
discussed by the gentlemen before whom it was read. 
As regards Mr. Froude’s theory, Mr. Howden argues that 
it breaks down, because its author has not sufficiently 
taken into account the influence of inertia in retarding 
the influx of water behind a ship; as a result of this 
inertia she must at any but very low speeds move against 
the resistance of head of water. His difficulty in 
vegas | the received theory of screw propulsion affords 
an excellent example of the very vague conception 
which is usually formed of motion, and it is not too 
much too say that, as Mr. Howden puts it, this theory 
apparently involves a paradox. To understand this we 
cannot do better than refer our readers to an article 
on the influence of momentum on the performance of 
steam engines, which will be found in our impression for 
March 15th. No lawof motion contemplates the putting 
into motion of a body previously at rest at a finite velocity 
in an infinitely short time. In other words, work of 
acceleration must be done on it. Time is an element 
thatcannot be ignored. But in the case of a screw propeller 
moving at a definite velocity, we are met by the 
following difficulty :—Let us suppose that a blade of 
the propeller is at any given point of its length a 
little more than 5ft. wide, and that the pitch at 
this point is such that the leading edge of the blade is lft. 
in advance of the following edge. Then while the 
blade makes so much of a revolution as is equal to its 
own breadth, a molecule of water resting against the 
hinder face of the blade may be moved back lft. Let 
the blade have an angular velocity of 80ft. per second, 
then the molecule of water must move backwards—the 
screw not going ahead through the water—at the rate of 16ft. 
in a second. But the pitch of the blade is constant, and 
it follows that in the most minute fraction of time which 
itis possible to imagine, the molecule will be moved 
through the most minute distance we can conceive, but 
at the rate of 16ft. in asecond. Thus we see that the 
conditions imply that a definite velocity of 16ft. 
in a second has been imparted to a molecule in an 
infinitely short time, which, in the absence of an 
infinite force, is physically impossible. Under the 
circumstances each molecule of the water in which 
the screw is immersed would offer an infinite resistance, 
and the ship would advance as though the screw worked 
ina solid. To use Mr. Howden’s words, “A re-action 
is obtained by gliding the flat faces of the propeller blade 
at an immense velocity over the surfaces of several—equal 
to the number of blades—helically inclined planes. The 
velocity of the blades on these helically inclined planes 
may be so great that only the slightest perceptible 
motion of the water backward may be made, and the 
law of the re-action of the forces be quite satisfied. If 
we compare the velocity at which the flat surfaces of the 
blades glide over the water on which they press, we 
shall find that the effects must be very like that of a 
flat surface striking on water at a high velocity, which 
owing to the incompressibility of the fluid and the 
inertia and friction of its particles, is about equal to 
striking a solid body. The outer part of the four blades 
of our example propeller at 10 per cent. slip sweep 
through the water at the immense velocity of 67°62ft. 
per second, and over nearly thirty-seven new surfaces of 
water, each equal to their own breadths. The effect is 
about equal to the blade running over helically inclined 
ee of metal. The water is the nut in which the 
lades or threads of the screw run along, scarcely com- 
pressing the threads of the nut against which they bear.” 
This is distinctly heterodox , yet it is by no means 
easy in any case, and impossible within the limits at our 
a. to show fully where the error lies. It must 
suffice to point out that, while it is contrary to the laws 
of motion to suppose that any finite force could impart 
finite velocity to a particle in an infinitely short time, it 
is equally well understood that a particle of matter is 
entirely incapable of offering any resistance to motion 
which resistanceisnot a functionof itsmassand its velocity. 
In other words, we have to deal with the apparent paradox, 
that whereas, under the conditions re § the molecules 
of water could not be moved astern at all by the screw, 
but would behave as though they formed part of a solid 
more dense and unyielding than steel, yet on the other 
hand they are, while absolutely at rest, incapable of 
offering any resistance whatever, or of generating any 
thrust of any kind ona propeller. Mr. Howden seems to 
have forgotten this fact, which is, however, hardly likely 
to be overlooked in the discussion which is certain to 
take place on a paper which, with all its faults, is 
eminently suggestive, and worthy of the Institution 
before which it was read. 


COLOMBO WATER SUPPLY. 


THE provision of water to cities within the tropics 
possesses pa*ticular features of difficulty. In such of 
them as have a large European population, the absolute 
necessity for surrounding each residence with large gardens 
or compounds for the sake of free ventilation, causes the 
extension of such towns over a large area, so that a 
comparatively small number of such residents necessitates 
a very widespread extension of the boundaries to the limit 
of which water has to be supplied. On the other hand, 
the native population is crowded into close and confined 
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possible, the improvident habits of the natives of India | 
would give rise to great waste. The cost, therefore, of 
laying mains over such extended areas, with but a vey 
scant population of paying householders, renders such 
undertakings too poorly remunerative for private specu- 
lation. Yet in no other quarter of the globe is an 
efficient and full supply of water in towns more a neces- 
sity than in India. The practice of constantly bathing, 
even among the poorest classes, is followed as a preserva- 
tion of health, and whenever the facilities for ablution 
are absent, disease becomes prevalent. It is, therefore, 
to the local Governments that residents look to under- 
take the responsibility of water supply ; and since the 
wise step of creating municipalities m all large Indian 
towns was taken, those bodies have regarded the provi- 
sion of a plentiful supply of water as one of their first 
duties. People able to pay for laying on the water to 
private residences of course have to bear considerable 
expense, but the general native population resorts to 
public fountains, which are placed in great numbers so 
as to be within easy reach of all householders. 

Kandy, the capital of the island of Ceylon, situated in 
the hill ranges, has lately been furnished with an ample 
supply of water at a very trifling expense, as a fine 
mountain stream passes through the town, which is there 
dammed up, and forms a large and picturesque lake, 
kept always pure by the discharge into and from it. But 
Colombo is very differently situated. It is faraway from 
the base of the hill ranges, where there is a plentiful 
rainfall, and the river which discharges into the sea near 
Colombo becomes sullied by impurities near its mouth, 
and it is at too low a level to be available for pressure 
without pumping—a costly measure, which would be 
always liable to interruption by the breakdown of ma- 
chinery in a country where skilled labour for its repair 
is not to be readily had. There is a large lake of fresh 
water in Colombo itself, but it is rendered unfit for 
drinking purposes by the crowds of natives who daily 
bathe in it; and besides this, during the dry season it 
fails from evaporation to so low a level, that pumping 
has sometimes to be employed to fill it from the adjacent 
river, to prevent the exposed mud becoming a fertile 
source of disease. 

It is now some four or five years back since Mr. Bate- 
man was called upon to design works which should insure 
for Colombo a constant supply of pure water. He sub- 
mitted to the municipality two schemes—the one for 
pumping from a point some miles up the Kelani-Ganga, 
where the infiux of the tide from the sea did not affect 
the freshness of the river water, and a second for con- 
veying the supply by an iron main from a proposed im- 
pounding reservoir on the spurs of the lower mountain 
ranges, about twenty-three miles distant from the town. 
The estimates for these two proposals showed a marked 
difference in the required outlay for their several execu- 
tions, that for pumping from the river being little more 
than half that of the supply by gravitation, But the 
cost of working and maintenance of engines when 
capitalised, demonstrated that in the end the more ex- 
pensive scheme would involve less annual expenditure 
at the easy rate of interest at which the good financial 
position of the colony enables it to borrow from home 
capitalists ; and the municipality has, therefore, wisely 
determined on the adoption of the gravitation plan. 

Ceylon, although a progressive and most prosperous 
colony, has, however, a bad reputation for the dilatori- 
ness which characterises all its plans of improvement. 
An idea, however good in itself, has to be talked about 
for years before active steps are taken towards its reali- 
sation ; and consequently we find that even in this case 
of great necessity, years have been wasted in discussion. 
Circumlocution reaches its fullest development in the 
relations between the Colonial Office and its executive, 
the Crown Agents’ Department, with our colonies. A 
despatch on such subjects, however urgent, from the 
vovernor of these dependencies, passes but slowly from the 

ands of the Secretary of State for the Colonies to 
the Crown agents, and from them to their con- 
sulting engineers, and the reply returns to the same 
source as slowly as it went. Such a mode of pro- 
cedure may be safe, but it is undoubtedly slow, and 
much precious time is wasted by it—most precious in 
more than one sense in the case of the proposed Colombo 
Waterworks. The engineer’s estimates were sent in 
nearly a twelvemonth back, and were based on the 
existing low rates for ironwork. The wide extent of 
Colombo, as of other tropical towns to which we have 
before alluded, and its distance from the source of supply, 
will cause the quantity of iron main required to. be ve 
heavy indeed. It is of vital importance, therefore, wit 
reference to the cost of the work, that advantage should 
be taken of the present favourable conditions for entering 
into contracts for it. This necessity has been strongly 
insisted upon by the colonial local press ; but, notwith- 
standing the fact to which it has called attention, that a 
solution of the present political difficulties would infal- 
libly cause a great rise in the price of iron, and that in 
that case none of the existing estimates could stand, the 
question still remains a subject of reference and.re-refer- 
ence between the home, and colonial, and municipal 
authorities, until it may be that the anticipated improve- 
ment in the iron trade prospects will render it necessary 
that the whole ground be gone over again, or, indeed, 
that the extra cost it will entail will force the adoption 
of a much smaller supply than is at present contem- 
plated, in order to bring the outlay within the sum avail- 
able. Mr. Bateman’s estimate is for an allowance of 20 
gallons per head per diem, and this cannot be considered 
more than a moderate supply in a tropical climate. If 
the delays now occurring are not speedily overcome, that 
supply may have to be shortened to the wholly insuffi- 
cient one of 12 gallons. 


THE LANCASHIRE STRIKE AND TRADE. 
Ir is not too much to say that the history of the rela- 
tions of employer and employed does not contain a more 
disheartening and disquieting incident than the Blackburn 
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riot. For years past we have been continually reminded 
of the change which was coming oyer the working classes 
of the country. Spread of education, improved means of 
communication, the press, and a host of other influences 
have contributed to the establishment by them of a 
system of organisation the power of which has been 
again and again fully manifested. It has been claimed 
for the Union, that if powerful it is also beneficent, and 
that the very organisation of themen puts into the handsof 
their leaders means of control and of adjusting difficulties 
with employers which otherwise would be unattainable. 
With what a shock then comes the news of the Lancashire 
doings! What has become of the influence of those 
leaders of which we have heard so much, and in whom 
the public had almost come to believe? What are we to 
think of unionism in these days, when a meeting of 
delegates and employers is held to adjust differences, at 
which the delegates insist upon having their own way 
upon pain of “consequences” for which they “would 
not be answerable!” What are we to think of the 
intelligence of workpeople who, with a view to get better 
terms for themselves, destroy the only means which 
would enable the masters to grant them? What can be 
more discouraging than the knowledge that workpeople, 
notwithstanding the growth of intelligence among them, 
persist in maintaining that, under a mistaken belief that 
they are thereby benfitting trade, they have a right to 
dictate how the m:sters shall lose their money. They 
know that masters are losing money and cannot atford to 
yay wages at old rates, but they say the reduction shall 
be effected not in rates of payment but in hours of labour. 
They offer to accept a reduction of 5 per cent., which the 
masters cannot admit tu be sufficient, but decline abso- 
lutely to work under a reduction of 10 per cent., unless 
the hours of Jabour are also lessened. The masters 
assert their right to save their capital if they can, and 
the men in blind passion indulge in excesses which take 
us back upwards of half a century. The first destroyers 
of power looms at least thought they were removing an 
engine of oppression; their successors to-day are mad 
enough to break up the very tools with which their bread 
is earned. All this happens at a time when our imports 
exceed our exports by upwards of 142 million pounds, 
and when the excess is daily growing. For years past 
we have been exporting less and less in proportion to our 
imports. We now import more than twelve times as 
much iron and steel manufactured goods as we did in 
1861, and while the addition to the raw cotton in value 
since that year is very little, that of the cotton manufac- 
tures is raised from a little over £700,000 to a million 
in excess of that sum. Similarly the imports of raw 
silk are practically the same now as in 1861, but double 
the quantity of the manufactured article 1s imported. 
Our exports during the above period show a large 
increase in raw materials, but a comparative decrease 


in articles of home manufacture. In a_ word, 
our trade is changing. Ve no longer manufac- 
ture as we did. We rather buy and sell, and 


the reason is ‘obvious to all but to those men who will 
not see. Other countries have vrofited by our experience, 
and have improved upon it. It only remains to us to 
cheapen the cost of production. This can be done in two 
ways, by improvements in processes, and by harmony 
between employers and employed. It is disastrous to 
waste precious time in a scramble for high wages and 
large profits. However it may have been some years ago, 
masters have not an easy time now; and the workpeople 
in their mad attempts are gradually but surely letting 
the staple of their existence slip from their grasp. 


a 


LUBRICATING LOCOMOTIVE LEADING WHEEL FLANGES, 

THE grinding and squeaking noise which attends the passage 
of locomotives on curves, and which is especially to i woticed 
on the steel lines at the stations of the various parts of the 
metropolitan systems, is the very disagreeable and too-audible 
result and announcement of the wear which is going on of the 
tire flanges, and principally of those of the leading wheels. 
This wear, as is well known, is a very important item in the 
cost of locomotive repairs, and it has been sought to reduce 
it in various ways, as, for instance, by increasing the cone of 
the tires and the angle between the tread and the flange. 
The disadvantages attending this alteration make the remedy 
worse than the disease; it cannot be applied to leading wheels 
which are also driving wheels, for Pt reasons, and the 
objections generally to sharply-coned wheels have been suffi- 
ciently discussed in days ne by to make it unnecessary to 
re-open the subject. In order, however, to reduce the rapid 
wear of leading wheel flanges, trials were made in England 
some years since with apparatus for lubricating them at the 
part which rubs against the rails, and in the last issued 
volume of the ‘‘ Proceedings of the Institution of Civil Engi- 
neers,” an acecunt is given of the means adopted by Herr 
Fischer on the Bavarian State Railways to effect this. 
The first trials were made with tablets of hard grease inserted 
in cases attached to the springs, so that they nearly, and occa- 
sionally quite, touched the flange at the part where most wear 
takes place. Tablets of three degrees of hardness to suit 
the atmospheric temperature at different parts of the year 
were tried, but better results were obtained by using tablets 
of felt stiffened with thin layers of wood and saturated with 
rape or Vulcan” oil, both of which are practically unaf- 
fected by ordinary changes of temperature. Experiments 
were made with lubricated and unlubricated tires of the 
same pattern and make on passenger and on six-coupled 
goods engines doing approximately the same i 
duty. 
in the conditions of trial, has been to establish the value 
of the lubrication by showing that the ratio duration of 
lubricated flanges was as three to two as against that of 
unlubricated flanges. The cost of lubrication was found to 
average from 3s. to 5s. per 6200 miles run, or on 
engines running 30,000 miles per year, from I4s. 6d, 
to 24s. 24d. per year. The cost is thus insignificant as com- 
d with the gain, even if this is considered as confined only 

to the reduced wear of the tires. This, however, is far from 
being the case. The wear of the tires is attended with a corre- 
sponding wear of the rails, and this latter results in an item 
of considerable magnitude in the maintenance of permanent 
way,especially where there are many sharp curves as on our 
me i It was, moreover, found by the experi 





tropolitan lines. 








running | 
The general result, after allowing for discrepancies | 





ments that the engines passed round the curves with a smooth 
and easy motion, the usual jerking being entirely removed. 
‘Thisease of motionround curves, and thereduction of wear of the 
tires, are both indicative of a saving in another direction. The 
wear cannot be effected without consumption of power, one- 
third of which, unlike that consumed in the wear of the tread, 
is waste, inasmuch as it is shown that only two-thirds of the 
flange wear is, with our present knowledge, unavoidable. ..The 
reduction of the wear is indicative of further economy, inas- 
much as the more easily the flange slips along by the rails, the 
less is the risk of the wheel mounting the rail, and therefore of 
probable derailment of the engine or the whole train with its 
costly consequences. The apparatus used on the Bavarian 
railways is simple, and requires very little attention, and is 
put out of use during rainy and snowy weather, as rain and 
snow form a lubricant, though not of so efficient a character. 
as oil. It was feared that the oil might get on to the tread of 
the tire and so become deposited on the face of the rail, with 
a consequent loss of adhesion of the driving wheels. Centri- 
fugal force will, however, it is said, be sufficient to keep the oil 
off the tread, and during the experience on the railways 
mentioned no exceptional slipping has occurred. With the 
fact of the reduction in the wear of the flanges of leading 
wheels before us, the thought naturally presents itself, would 
j}it not be possible and economical to make it a part of 
the duty of the permanent way men to touch the side of the 
rail head on curves as they pass along with a suitable brush 
dipped in a cheap oil, such as crude petroleum, The brush 
or pads might be of a form such as would prevent the men 
from greasing the face of the rail, the time occupied would 
not be great, the oil need not cost much, and the experiment 
might be tried ata small cost, and without much trouble. The 
only fear is that the oil might creep by capillarity to the top of 
the rails, but this would proceed so very slowly that it would 
be removed fast enough to prevent any slip. Judging 
from the Bavarian experiments, we might presume that con- 
siderable saving of tires, not only of the leading wheels, but 
of the whole of those of the train might be effected, and 
probably also a very considerable saving of fuel, It would 
certainly be worth while trying this on arun of, say, twenty or 
thirty miles, as it may be assumed that the fuel consumption 
would fairly indicate the value or otherwise of the project. This 
much is ascertained, that to oil leading wheel flanges is to 
effect a very considerable saving. 


EXPLOSIONS IN FLOUR MILLS, 

Ir is well known that under certain circumstances explo- 
sions of a most disastrous character occur in flour mills. A 
cotednoghe of the kind took place in Scotland some years 
ago, and as much mystery was supposed to envelope the case, 
the matter was very carefully investigated, and the theory 
that the explosion resulted from the rapid combustion of 
“stive” or corn dust, and consequent expansion of air in 
the shoots and stive-room, was considered to be confirmed. 
There can be no doubt that stive is a fearfully inflammable 
commodity, and millers in this country have no reason to 
doubt the fact. America, a country im which things are 
seldom done by halves, has succeeded in producing the most 
disastrous results yet obtained from the iguition of stive. The 
American papers Gracie the event or events which occurred 
at Minneapolis, Minnesota, on the 2nd of May, in very graphic 
terms. Atseven o’clockin the evening the city was shaken, 
as if by an earthquake, by a terrific explosion, which was 
ny traced to the group of great flour mills in what is 
cnown as “The Platform,” just above St. Anthony’s Falls. 
The explosion came from the Washburn Mill, from which a 
column of flame was seen to shoot up several hundred feet, 
followed by ashock ‘‘ which crushed the immense structure as 
though it were an eggshell.” A second —— instantly 
destroyed the Thompson and Hoyt and the Humboldt Mills, 
and flames immediately burst out, communicating to the 
Galaxy Mills, the mills of Petit, Robinson, and Co,, Cahill, 
Ankeny, and Co., L. Day and Sons, Day and Rolles, Buell, 
Newton, and Co., Gorton, Hayward, and Co., the Washburn 
A and B Mills, and lesser structures down the banks of the 
river nearly to the Minneapolis and St. Louis Railroad shops, 
The destruction caused by the explosion extended much 
further, glass being broken. ‘The loss of property is enormous, 
A rough calculation places it at 1,500,000 dols., of which 
1,000,000 dols., will fall upon the milling interest. The loss 
throughout the city by the breakin of glam, &e., is 10,000 
dols, Five flour and one planing mill were destroyed, besides 
adjoining property, including eighty-seven out of the 197 runs 
of stone in the city. It would appear that the dangers of 
stive are not fully understood in the United States, for it is 
assumed that the explosion was due to the ignition of gas 
generated in a patent middlings purifier process,” is 
must be a very remarkable process.quite unknown in this 
country ; and we confess that our knowledge of chemistry does 
not carry us far enough to permit us to distinguish what 
explosive compound could be obtained in this way from wheat, 
Millers in this country are content to hold stive accountable 
for such deplorable events, and in this matter their American 
| brethren might take a lesson from them, 





| STATION PLATFORMS AND RAILWAY CARRIAGE FOOTSTEPS, 


| Iris not long since we urged the necessity of uniformity of 

level of all station platforms, especially of those in the 
| metropolis, and showed that there is really no reason for per- 

mitting the existing disparity in the distances between the 
| level of the carriage floors and the platforms. This difference 
| is not confined to certain lines, but is made more apparent and 
| dangerous when the trains of one company run on to the line 
| of another, when passengers are forced to become accustomed 
| to platforms of different levels for the different stations. The 
| danger is, however, even greater when, as on one line at least in 
| London, there are several different heights of platforms on one 
| line, This difference is the cause of many accidents, and it has 
| been pointed out that the greatest necessary distance from the 
| platform to a carriage floor, which will allow for the difference 
in the weight and in the heights of the stock of different 
companies running on one line, is about Yin. This is the 
common height for the rise of ordinary stairs, and few plat- 
forms exist which could not, without any very great outlay, 
be raised to the necessary height, if not by raising the whole 
platform, by sloping it up to the height required against the 
rails. One of the principal causes of the accidents so fre- 
quently happening to people in getting out of carriages is, not 
the height or want of it in any particular platform, but the 
want of uniformity in all platforms. Only recently Colonel 
Yolland reported on the death of one William Searle, at Turn- 
ham Green, where the South-Western Railway platform is 
but 214in. above the rails, which is no less than I6in. less 
than the height of the platforms on the Metropolitan District 
Railway. The accident by which Sir Francis Goldsmid lost 
his life has also directed attention to the dangerous platforms 
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of the Waterloo Station of the same company, and also to 
the danger and inconvenience of the platforms of nearly all 
the other stations on the South-Western Railway, which are 
so low as to render carriages difficultly accessible to ladies, 
and alighting from them an athletic feat for any one. It may 
be urged that platforms abroad are even of less height than 
those referred to, but then the great distance between plat- 
form and carriage is common and almost uniform, a condition 
which removes almost all danger, as every one knows what to 
do, Almost as important as is this uniformity in the level of 
station platforms, is the necessity for continuous footsteps. 
These cost but little more than the mean little iron thing not 
larger than a garden spade which disfigures the carriages of all 
classes of several of our main lines, but which public safety 
demands should be removed or covered by a continuous foot- 
board without delay. 








REVIEW. 


Catalogue of the Special Loan Collection of Scientific Apparatus 
at the South Kensington Museum, 1876. Third edition. 
Eyre and Spottiswoode. 

TssuING a catalogue long after most of the objects it 

chronicles have been dispersed, can only be justified on the 
round that the collection was something of unusual excel- 

ae, and that its catalogue will prove a valuable work of 
reference. As to the first point, we believe it now to be 
generally acknowledged that public money hasbeen 
thrown away in the most mn manner in paying the 
costs of the South Kensington show of 1876; as to the 
other point, we regret to say that this third edition is worth 
little more than its two precursors—which were the em- 
bodiment in type of the confused state of the Exhibition. 
It is true, many of the glaring blunders of the two first 
editions have disappeared—an improvement which may 
easily be traced to the unsparing criticism ‘of a small 
portion of the scientific press ; but quite enough confusion 
remains in this last edition to make it as useless as the pre- 
viousones. Let it be understood at once thatthe gentleman 
who revised the present issue with great care, and saw it 
through the press, must not be held responsible for the 
failure. The blame attaches entirely to those who, with 
a childlike simplicity, entrust the editing of a work of 
encyclopxdic dimensions to one single individual. One 
brain is supposed to be comprehensive enough to be well 
acquainted with the minutest points of astronomy, 
mechanics, engineering, naval architecterd, chemistry in 
all its branches, anatomy and physiology ; and it will be 
interesting to learn that those who entertain such a sup- 
position are the members of the Council on Education. 

What principle, if indeed any, guided the classification 
of the objects is not easy to understand ; one meets and met 
Chinese steel helmets and respirators among machines, 
Bischof’s spongy iron filter among models for teaching 
chemistry, and gas-burners dispersed over all sections, 
The choicest items in this respect occur in the chemical 
department. Distinction is here made between products 
obtained on a manufacturing scale and those which result 
from purely scientific research, and numberless objects 
are in the wrong division. Quite amusing ‘it is to find 
native rock salt, native iron, native antimony, ranged 
among results of scientific research, Regnault’s and 
Bunsen’s eudiometers are not reckoned worthy to be 
called instruments of analysis, like Frankland’s apparatus, 
but are tacked on to the tail-end of a long list of long- 
named chemicals. By the way, about six pages of this 
list are filled with Frankland’s formule—a lamentable 
waste of money in paper and printing. 

Even where the objects are in their proper classes, 
there is something ludicrous in the manner they are 
jumbled together. A model of a stamping mill is next 
neighbour to a machine for charging gas retorts ; Chinese 
agricultural implements, a writing machine for the blind, 
and a steam thermometer are grouped together; and close 
to the lens, with which in the seventeenth century the 
well-knownexperiments on the combustion of thediamond 
were made, is an automatic fire-extinguisher. 

Many a statement and expression in this book is quite 
unintelligible, unless one guesses what it means in 
German or French, from which, to all appearances, the 
word or passage had been translated. “Slit tubs” is 
most likely a colimator, and evidently cistern barometer 
is meant for “vessel” barometer. But even with the 
most erudite knowledge of French and German it is 
hard to divine why a small collection of crystals is called 
“Effects of Heat on Nature.” Of course these are only 
cullings from the volume, which is more amusing reading 
than many a professedly comic production. And yet this 
is a book composed and published for the purpose of 
instructing us in the history of the evolution of the exact 
sciences, for which purposes also the late Loan Collection 
had been got up. 











THE PARIS EXHIBITION. 
No. XIX. 


THE progress made towards completion last week has, 
in some sections, been very marked. The annexe in 
the Avenue Rapp, devoted to the exhibition of French 
machinery and mechanical appliances of a most varied 
description, is, with the exception of the end nearest la 
Porte Tourville, so far advanced that visitors will in a 
few days be able to inspect this interesting display. This 
show cannot fail to impress the world with a sense of the 
marvellous recuperative powers of the nation, of the 
energy and resources of the industrial classes, and of the 
dogged determination of France, in spite of her reverses 
and in the midst of political dissensions, to prove herself 
superior to the vain glory of a mere military nation, and 
entitled, as of fan to take her place worthily amongst 
the promoters of civilisation and the representatives of 
the arts of peace, whose condition is the true and only 
criterion of national prosperity. 

The departments most backward are still the Austrian, 
Russian, and Italian, and this appears rather to be due to 
individual tardiness causing general confusion, than to 
want of energy on the part of the mass of exhibitors. 
The United States are, on the whole, quite ready, 
and are only prevented from getting their machinery 





into motion by lack of minor details. The same 
remark applies to the home portions of the British 
section, and, taken as a whole, this part pre- 
sents a laudable exception to the incompleteness which 
still forms a prominent feature of the Exhibition. Switzer- 
land makes an excellent show, and is ably represented 
by her best manufacturers. Unfortunately the grouping 
and classification are in so backward a state, except on 
paper, that it is difficult to identify exhibits until the 
numbers are painted on their respective divisions; there- 
fore, in continuing our notice of exhibits for the benefit of 
intending visitors, even in the British department we 
must rely rather on a reference to the locality than to 
the official group and vlass to which they belong. 

In addition to the display of a pair of 8-horse power 
locomotive engines for steam ploughing, which, by removal 
of the drums and by alteration of the fore carriages, can 
be used for hauling or thrashing, of an 8-horse power 
agricultural locomotive, a .6-horse power, and a 4-horse 
power of similar construction, of an 8-horse power loco- 
motive crane engine, arranged for working a reaping 
machine, and of a steam reaper in the agricultural 
department, Messrs. Aveling and Porter exhibit, in the 
machinery department adjoining the vestibule nearest to 
the Seine, a 10-ton steam road roller, an improved road 
locomotive with spur gearing for two RN fitted with 
the makers’ patent wrought iron side-plate brackets, and 
a wagon for the same, carrying six tons. The firm have 
rendered good service by placing engines, wagons, and 
cranes at the disposal of the British Commission 
during the construction of the building. In the 
British annexe will be found washing and wringing 
machines, by Messrs. Bradford and Co., of London and 
Manchester, an improved “ Blake” ore-crusher or stone- 
breaker, by Messrs. Broadbent and Son, Stalybridge. A 
very fine show-case, containing specimens of all kinds of 
railway fastenings, fish and sole plates, fish and fang 
bolts, spikes, bolts, nuts, rivets, &c., by the Patent Nut 
and Bolt Company, Birmingham. Vertical fixed steam 
engines and boilers combined on water-heater foundation, 
by Mr. Hindley, of Bourton. Emery wheels, rings, and 
machines for applying them to mechanical industries, by 
Messrs. Thomson, Sterne, and Co., Glasgow. Small hori- 
zontal high-speed engines, by Messrs John Bourne and Cc., 
Glasgow. ‘Two and three-cylinder engines, marine and 
stationary boilers, by Messrs. Wigzell, Halsey, and Co., in 
addition to a steel torpedo launch for use on the Seine. A 
Twibill’s economiser. Double-action pumps, by Messrs. 
Adair and Co., Liverpool. A 16-horse power patent 
“Robey” mining engine. A large-show case of Hobbs’ 
locks and some fire-proof safes; and a direct-action 
steam machine for the manufacture of earthenware 
sewage pipes, fire-clay gas retorts, &c., by Messrs. White- 
head and Co., of Preston. 

A small four-wheeled coupled outside cylinder saddle 
tank locomotive, “ Mignonne,” for 3ft. gauge ; cylinders, 
din. diameter, stroke 10in., wheel base 3ft., diameter of 
wheels lft. 8in., copper fire-box, and brass tubes, total 
weight 3} tons, is shown by Messrs. Black, Hawthorn, 
and Co., Gateshead. This is a very nice little engine, and 
its workmanship and finish are creditable to the makers. 
Four cycloidal screw propellers are shown by Lieutenant 
Armit. A full-size apparatus, illustrating the mechanical 
union of the interlocking and block systems, and other 
railway safety appliances, by Messrs. Saxby and Farmer; 
an endless band knife cloth cutting machine, by 
Mr. Sanson, London; Merryweather’s steam tram-car 
“Eureka ;” soda-water machines, by Messrs. Barnett and 
Foster, and Hayward Tyler and Co.; beer coolers, by 
Messrs. Lawrence and Co.; an ice machine, a 14-H.P. 
horizontal “ Atlas” engine, with expansion gear, a pair of 
coupled “Atlas” horizontal engines, of an aggregate 
12-H.P., and other “ Atlas” vertical engines, by Messrs. 
Duvallon and Lloyd, Birmingham ;~ agricultural ma- 
chinery, by Messrs. Lowcock and Barr, of Salisbury; agri- 
cultural implements, machinery for dressing and screening 
all kinds of grains, seeds, and grasses, drills, &e., by 
Messrs. Corbett and Peele, of Shrewsbury; a very com- 
prehensive assortment of machinery used in the prepara- 
tion, grinding, and finishing of grain, by Messrs. Corcoran, 
Witt, and Co., of Mark-lane, will all be found here. 

Machinery showing the whole process of the manufae- 
ture of mustard, is exhibited by on J.and J. Colman. 
So’ are a patent disintegrator in two different sizes, 
a middlings roller crushing mill, with smooth rollers 
one of Haggenmacher’s patent middlings purifiers, mill- 
stones and mill-stone dressing machines by Mr. 
T. Harrison Carter, of Mark-lane. A 16-horse power 
horizontal high-pressure steam engine with patent auto- 
matic expansion gear, is shown in motion, by Messrs. 
Alex. Shanks and Son, Arbroath. A beetling machine 
for finishing linen, cotton, woollen, and other textile 
fabrics, is shown by Messrs. Mather and Platt; the same 
firm exhibits also a patent ore stamper in the general 
machinery department. A patent stone-dressing machine 
is exhibited by Messrs. Brunton and Trier, of Battersea ; 
this will be found in an outbuilding from the agricultural 
shed. Drum beaters for thrashing machines of combined 
malleable iron and cast steel, with other combined 
castings, are shown by the Nottingham Malleable 
Iron Company. There is a good show of horticultural 
and domestic machinery by Messrs. Follows and Bate, 
Manchester. Among. other exhibits will be found a 
12-horse power engine and cane mill combined on same 
iron base plate by Messrs. G. Buchanan and Co., London. 
Millstones and other milling machinery by Messrs. Wm. 
R. Dell and Sons, Mark-lane. Reaping machinery by Mr. 
George Kearsley, Ripon, and machines used in construc- 
tion and workin of agricultural implements by Mr. H. 
Denton, Wolverhampton. 

There will also be found in this department in addition 
to the above, numerous implements for every description 
of agricultural and farm service, which it is impossible 
at once to specify or enumerate, and as we hope later on 
to call special attention tomany of them, we must content 
ourselves at present with the preceding notice, and proceed 
to call attention to other exhibits of general machinery 





and to make a fewgeneral remarks on foreign departments. 

Messrs. Brown, Bayley, and Dixon have a very fine 
show of steel in the shape of rails, tires, axles, springs, 
buffers, plates, bars, and sheets. The Phosphor ronze 
Company exhibit bearings, &c., in this metal, pit ropes, 
ornamental castings, boiler tubes, &c. Messrs, Thomas 
Turton and Sons, steel in the various forms of tools, 
springs, &c. Messrs, Hathorn, Davis and Davey show a 
patent compound differential pumping engine, and other 
differential hydraulic and steam pumps; Messrs. Plam- 
beck and Co. one of West’s patent six-cylinder engines, 
and Messrs. 8. E. Norris and Co., some excellent speci- 
mens of leather belting. Mr. H. L. Miiller sends some 
of his “ Alpha” patent portable gas-making apparatus. 
Messrs. John Moncrieff and Co. show water gauge 
glasses; Messrs, Sharp, Stewart, and Co., a splendid 
exhibit of machine tools and an express locomotive. 
Mr. Jas. Stannah has a patent pendulum donkey pump. 
Messrs. Western and Co. send planing ard moulding, 
and other wood working machinery, a circular saw for 


cold iron and steel, and stone moulding and planing 
machinery ; and Messrs. Robinson and Sons have a 


large display of wood-cutting machinery which is not 
yet in motion, and we shall return to this at a later date. 

Messrs. A. Ransome and Co., amongst other wood- 
working machines, exhibit one of their patent machines 
for felling and cross-cutting trees, already illustrated in 
THE ENGINEER. One of Hughes’ locomotive steam engines’ 
for tramways is also to beseen. Messrs. Alfred Marshall 
and Co., of Scarborough, show vertical boilers with their 
latest improvements attached. Mr. David J. Lewin 
exhibits a steam launch, capable of running at sixteen 
miles per hour, placed at the disposal of the British 
Commission. 

Great progress has been made in the French machinery 
department, but it is still far from complete. Several 
stands are waiting for théir exhibits; many engines— 
notably a large double-cylinder horizontal winding 
engine by Messrs. Farcot et Fils, Port St. Ouen—are 
not erected, and in two places foundations are being 
excavated for engines which have not yet arrived. There 
seems also to be some difficulty with the fittings of steam 
pipes, to judge from the occasional orders to stop the 
machinery. ‘This has a very damaging effect on the tout 
ensemble, and arising, whether from leakage or deficiency 
of steam, is very annoying to the exhibitors and attend- 
ants. Where everything had such a finished and work- 
manlike appearance when at rest, it would be invidious to 
draw comparisons, but now that the greater part of the 
engines are at work, a sense of justice compels us 
to notice the failure of a large horizontal condensing 
engine by Messrs. Hermann La Chapelle, on whose 
driving power numerous smaller exhibitors are dependent. 
It is possible that the defects may be remedied, but it 
is out of the question at present to decide whether the 
helplessness and agitation of the attendants are or are 
not exceeded by the leakages and unsteadiness of the 
engine itself. This, however, proves a notable exception 
to the other engines in motion, which, as a whole, fully 
bear out the expectations derived from their appearance 
while at rest. 

Considerable confusion seems to exist in the arrange- 
ments of the directing commission as to the issue and 
use of tickets. Those which had been granted to exhi- 
bitors, attendants, and others professionally engaged for 
the month of May have suddenly been recalled, and the 
bearers are compelled to obtain a daily renewal at their 
respective commission houses. The entrance fee of If. 
dates only from 10 a.m. Any one connected with exhibits, 
unless he be the fortunate possessor of the one ticket 
issued for each stand, must, if he wish to enter at an 
earlier hour, provide himself with an extra ticket, so that — 
the entrance fee is practically raised to 2f. This arrange- 
ment applies ponte to visitors who prefer an early hour 
to inspect any particular branch in which they may be 
interested. There are great complaints as to the insuffi- 
ciency and defects of ventilation in most of the buildings, 
and the public journals hold up the English department 
as a model in this respect to be envied and imitated, 
The progress on the quays and in the Trocadéro is so 
slight as to be scarcely appreciable, the most remarkable, 
although tending very little to increase the public com- 
fort, is the erection of the statue of “Fame” over the 
central Salles des Fétes, which gives a more finished 
keegan to the exterior of the building, and will most 
likely allow of the removal of some of the interior 
scaffolding. 

e pavilions in front of Ecole Militaire remain 
almost ez statu quo, and as it has been decided to throw 
out another roof from the American department towards 
the Avenue Suffren, there seems little prospect of this 
part of the grounds assuming a finished shape for some 
time. 

The whole affair at present is characterised by an utter 
absence of animation. There is no lack of interesting 
objects; on the contrary, it would be difficult to imagine 
a more beautiful collection of exhibits, and the divisional 
organisation is comprehensive and minute ; but whether 
it be from the absence of descriptive information, from 
the want of lingual ability of the attendants to describe, 
or from diffidence on the part of the public to learn the 
nature and use of objects exhibited, there appears a list- . 
lessness and want of a amongst the visitors*which 
is only dispelled at those stands the nature of whose 
exhibits is either self-apparent, or illustrated by the 
process of manufacture. 

An International Sanitary Congress is to be held at 
the Trocadéro from the Ist to the 10th of August. 
Among the questions discussed will be the pollution of 
rivers, adulteration of food, artisans’ dwellings, unhealthy 
manufactures, and isolation in hospitals. M. Bardoux 
will ask the Chambers for a vote of 100,000f. to enable 
elementary schoolmasters to visit the Exhibition and hold 
a conference. M. Teisserenc de Bort asks for a like sum 
for the acquisition of models of machines and other 
exhibits, which will be placed in the Conservatoire des 
Arts et Métiers. 
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THE PAYRIS EXHIBITION—WATER TUBE BOILER. 
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WE illustrate above a neat water tube boiler, which appears 
to be well adapted for small powers and high pressures, 
exhibited at Paris by M. Liénard Benoit, of Sedan. It con- 
sists of a bundle of tubes, open at each end, and fixed at both 
ends by ferules and rivetting over. Some of the tubes are 
prolonged, and fitted with nuts. The water chambers at 
each end are provided with man-lids, as shown. Above is 
placed a large cylindrical separator. To permit the tubes to 
expand, the rear chamber is united with the separator by a 
short copper oval tube, which readily springs as the centres 
lengthen or shorten. The weight of the water chamber, &c., 
is carried by a round iron bar, which acts as a roller. The 
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tubes are covered with a brick arch, and the flame, after 
running along the tubes, rises at the hinder end, and returns 
above the arch and beneath the separator, in the direction of 
the arrows. The tubes are about 8ft. long. The price of this 
boiler is 120f. per horse-power; but we do not know how 
many feet of heating surface are allowed as a basis to estimate 
the price. It is stated that the boiler has been found, as the 
result of an experiment extending over six months, to evapo- 
rate 94 lb. of water per pound of coal—very high results for 
so small a boiler. Ample facilities appear to be provided for 
circulation, and there is plenty of steam room to prevent 


priming. The boiler is partly the invention of a M. Pognon. 


MACHINE | 
BATH. | 


machine revolving. Water is admitted as desired; also 
whilst the machine is revolving. When the concrete is suffi- 
ciently mixed, the door ¢ is opened, and the winch handle at 
p, Fig. 3, turned until the mixer is inclined sufficiently to 
di e its contents. As the whole operation is performed 
while the mixer is in motion, a great saving of time is 
effected. The concrete is turned completely over four times 
in one revolution of the mixer, and by oscillating the box it 
may be still more thoroughly intermixed. A tell-tale is 
arranged to give notice to the workmen when the mixer has 
made a given number of revolutions, The makers are Messrs. 
Day and Lampard, of Bath. 








GARRETTS SPARK ARRESTER. 

Tue drawing herewith illustrates a spark arrester, now 
being applied by Messrs. Richard Garrett and Sons to their 
portable engines. The adoption 
of some arrangement of spark 
arrester is now being legally 
enforced in Germany, on at 
some competitive trials recently 
made at Buckau the arrester 
illustrated was proved to be 
thoroughly reliable and etticient. 
It is the invention of Mr. P. 
Graham, of Stockholm, who 
has so proportioned the parts 
that though it is leapapate ter 
hot sparks to find exit, the 
draught through the fire is not 
appreciably reduced. The ar- 
rester consists mainly of conical 
and annular baffle plates made 
of light malleable iron and 
tixed within a conical enlarge- 
ment of the chimney. The 
principal dimensions are given 
on the drawing, which clearly 
illustrates the apparatus as 
applied to 8 and 10-horse power 
engines. The cooled sparks 
which collect in the open space 
below the inverted cone are 
from time to time removed 
through small hand holes 
: made for that purpose. Brown 
t coal, which has hitherto been 
~ excluded from use in portable 
engines in Germany, will, it is expected, be used when this 
arrester is applied. 
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SHERWIN’S PATENT DISINTEGRATOR. 


Great pretensions to universality of application of this 


| class of mill have often been made by makers of disintegrators, 
| but weakness of construction, rapid wear, and waste of power, 
| as compared with other methods of doing the same work, have 
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We illustrate by the drawings above a concrete mixing 
machine which, from its simplicity of construction, seems 
likely to be a useful tool to contractors. 
consist mainly of an iron box a, made in four similar pieces, 
which when bolted together form a box whose transverse sec- 
tion is of the form of a cross. It is open at the end ¢, Fig. 1, 
and partly closed so as to leave a central round hole at the 
other, as seen at Fig 2. The open end is provided with a 
circular door sliding on a shaft, by means of a lever o, Fig. 3. 
The mixer, or box, is supported at one end by a shaft d 


attached to the cross secured to the end of the box and work- | 


ing in a bearing at the other end, works on a series of rollers n 
disposed over two-thirds or more of the circumference of the 
mixer, and giving it a steady motion. The framing consists of 


two wood framesof arectangular form, the outer onecarrying the | 


whole machine either on wheels or fixed, the inner one being 
made to oscillate on trunnions for the purpose of emptying the 
box. A water tank g at the side of the hopper / is supported 
on the inner framing, and is fitted with a perforated iron p 


It will be seen to | 





box and terminating with a stop end, a valve being provided 
in the tank for regulating the admission of water to the box. 
The hopper x is of such a shape as to allow the mixer to be 
fed with the material to be mixed either direct or from the 
hopper suspended, as indicated, from a small davit crane fixed 
to the outside on the stationary frame, and so arranged as to 
swing round as indicated at Figs. 1 and 3. The machine may be 
worked by hand or power, either by a strap on the pulley 
I, or a winch handle on the square z 1 gives motion to the 
pinion k and bevel wheel j, which is secured in two parts to 
the centre of the mixer. 

The wheel j, and the pinion p p, are so arranged that by 
turning the shaft p, the mixer is caused to rotate or oscillate 
in a vertical plane without stopping its horizontal rotation. A 
section of oscillating trunnions and driving shaft 7 is given 
at Fig. 5. The ratchet and pawl q is to secure the mixer at 
any desired angle. In working, the material is placed on a 

latform, measured or weighed in the proper proportions, and 


ipe | if the machine is used without the top or swinging hopper, the 
passing from the tank through two-thirds of the length of the 


material is ghoyelled direct into the under hopper, with the 


} 


brought them into disfavour. The test of practical use has 
not often led to the permanent use of these machines, but the 


| principal objections attending their use are said to have been 
| overcomein machines illustrated herewith, manufactured by Mr. 


Sherwin, of Birmingham. The periphery is of unusual construc- 
tion, the spaces between the teeth or projections, which have 
hitherto been tilled up, being left open and utilised as passages 
to the screens placed around the entire periphery. The 
material leaves the beaters immediately it is reduced to the 
required degree of fineness, so that instead of the material 
being enabled to clog the machine—as is not unfrequently the 
case with damp corn in disintegrators having no outlet for 
material between the projections—it freely passes through 
the screens, there being no further obstruction to the beaters 
than is absolutely necessary to reduce the material. This 





| form of segment gives a large beating and screening surface, 
about double the usual quantity, and at the same time reduces 
| the wear and tear of the beaters. The beaters are secured at 
| each end to a set of arms, which, in their turn, are firmly 
secured to the revolving spindle. By use of these revolving 
arms, preliminary brakes, or other apparatus sometimes used for 
| partly reducing most sorts of material before it is fed into the 
machine, are dispensed with, the arms themselves breaking up 
| the material as it is fed into the feed hop cs pipe is pro- 
vided to return the current of air or blast created by the 
revolving beaters back into the machine, thus avoiding the 
dust when reducing dry materials. 

The principal point of novelty in Mr. Sherwin’s disintegrator 
is the arrangement of the screens B behind and between the 
projections A, so that any particle of the material is permitted 
to pass away immediately it is sufficiently reduced, at what- 
ever part of the machine it may be, the beaters D acting all 
round their path in the ‘‘ concave,” which is a complete circle. 
A number of the machines are at work, and are giving, we 
understand, great satisfaction. 








Sourn Kensincton Museum. —Visitors during the week ending 
May 11th, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9008; mercantile marine, 
building materials, and other collections, 2037. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2321; mercantile marine, jeancamyy | materials, and other 
collections, 152, Total, 13,518. Average of corresponding week 
an years, 14,816. Total from the opening of the Museum, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the meeting on Tuesday, the 7th of May, Mr. Bateman, 
president, in the chair, the paper read was on “The Construction 
of Steam Boilers adapted for very High Pressures,” by Mr. 
James Fortescue Flannery. In the discussion following @ paper 
on this subject, read before the Institution of Naval Architects, 
Mr. McFarlane Gray compared the relative economy of present 
and former engines, showing that in former practice the boiler 
pressure was 25 lb., or 401b. absolute pressure per square inch, 
yielding 6-horse power for a certain quantity of coal ; but that 
now with 65 Ib, boiler pressure, or 80 lb. absolute pressure, for 
the same quantity of coal, the result was 8-horse power, that was 
to say, the pressure had been multiplied by 2, and 2 aaded to the 
6-horse power. And from this comparfson and from calculation, 
Mr. Gray inferred that ‘‘ the horse-power increased in arith- 
metical progression, and the pressure in geometrical progression,” 
and that ‘it would require 1280 1b. on the square inch to double 
the present efficiency, even if that pressure could be carried with- 
out additional drawback.” 

There was at present no proof that practical difficulties would 
reduce to so serious an extent the theoretical gain incidental to 
increased pressure and expansion. Assuming, however, that by 
increasing the present boiler pressure, and adopting suitable 
expansion, it would be possible to increase the economy only 20 
per cent., the advantage at sea would be ‘most important. No 
doubt could be thrown on the statement that boilers of the 
existing types, especially marine boilers, would not carry much 
higher pressures than they were now subjected to, even though 
the usual factor of safety might with propriety be reduced ; the 
limited space allowable on board ship for boiler room, and the 
necessity of occupying that space in the most economical manner, 
left scarcely any choice as to the external size of each separate 
boiler, and the size being thus dictated, the pressure to be carried 
was necessarily limited by the possible thickness of the iron of 
the outer shell, and the means of rivetting it. By an extension of 
the heating surface in relation to the grate surface, so that the 
temperature of the escaping gasesmight be reduced to a minimum, 
the evaporative economy of all boilers might be made nearly the 
same, but a boiler having favourable disposition of the surfaces 
would more readily be adpated to such reduction of the tempera- 
ture of the escaping gases, and the maximum efficiency could 
accordingly be obtained in such a boiler with the least extension 
of the heating surface, and therefore with the least size and 
weight. On this ground alone it was believed that important 
economy might be obtained by the use of the water-tubes. 

Another important advantage incidental to the water-tube or 
sectional boiler, if well designed, was its facility for expansion 
and contraction under varying temperatures without undue strain 
upon the joints. It was well known that one of the greatest 
evils of the present cylindrical marine boiler was the wear and 
tear, and ultimate leakage of the seams of the shell, from its 
unequal expansion. There seemed little hope of removing this 
defect from the cylindrical boiler, but the sectional boiler was, in 
almost all cases, entirely free from it. 

The report of the Boiler Committee, in allusion to the Perkins 
system, said :—-‘‘ The committee very much regret, in view of 
the further information collected by them on this subject, that 
difficulties should have interfered with the carrying out of their 
suggestion * as to the trial of the tubulous — ; and, after the 
further experience they have gained, it is still their opinion that 
the system should be fairly tested as soon as — in sea-going 
ships of her Majesty’s Navy, on land, and, if thought desirable, 
in steam pinnaces and cutters; boilers of the latter size bein; 
readily obtained on the plans referred to.” The vital feature o' 
the Perkins system was the continued use from port to port of 
the same water, without leakage, and free from impurities likely 
to be deposited. It was admitted by Mr. Perkins that, in an 
engine working with a vacuum, portions of the tallow used in the 
stuffing-boxes of the piston rods would be sucked into the 
cylinder, and carried [through to the boiler; and beyond this it 
was not easy to imagine that in large engines no internal lubrica- 
tion would be required ; should it be necessary on long voyages 
to apply oil or tallow, even in small quantities, deposit on the 
boilers must necessarily e place; and deposit upon boilers 
having little natural circulation must be a serious evil. If in a 
boiler there was a rapid circulation of water, the tendency to 
deposit would be less, and if the construction of a boiler admitted 
of easy access for scaling mechanically, the deposit was of less 
importance ; but it must in fairness be pointed out that the con- 
struction of the Perkins boiler was such as greatly to hinder scaling 
Y mechanical means ; and in his evidence before the committee, 

r. Perkins recommended periodical washings for removal of 
scale. It must be evident, however, that in the case of large 
deposit such a system of cleaning was not likely to be satis- 
factory, and, indeed, after a Perkins boiler had been so cleaned, 
it would be difficult to know if deposit still remained. 

In connection with the question of weight, which had such an 
important bearing upon the policy of fitting tubulous boilers for 
marine purposes, there were one or two points demanding con- 
sideration. When comparing the total weight of machinery of 
different types, it was only fair to include the weight of coal 
necessary for a given number of days’ consumption in each case, 
and, regarded in this light, the tubulous boiler by reason of its 
greater economy would have some advantage. Again, if economy 
of weight in connection with high-pressure was desired, the grate 
surface might be so much enlarged in proportion to the heating 
surface, that abundant steam generation with small weight might 
be obtained, but at the cost of increased consumption. Of course 
this was so for all types of boilers; and it was a question of 
experience how to proportion the grate and heating surfaces to 
each other, that the escaping gases might be of the most suitable 
temperature. In the best marine practice, boilers of the cylin- 
drical type were now made with about 3 square feet of heating 
surface and 0°12 square feet of grate surface per indicated horse- 
ower, that was as 25 to 1. In the examples of tubulous 
oo already described the proportions were approximately as 

ollows :— 
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An interesting discussion had recently taken place upon the 
comparative advantages of vertical and horizontal heating surfaces, 
especially as applied to high-pressure boilers, The question 
appe to lie within very narrow limits. It was necessary to 
remember that the action of circulation was due to gravit 
alone, the steam bubbles tending to rise and the water to fall 
and, where evaporating water was confined in a narrow tube, i 
that tube was aad in an exactly horizontal position the steam 
bubbles could only rise through the height of the diameter of the 


* A recommendation that Perkins’ system should be tried (1) on land ; 
(2) on board one of the Admiralty harbour vessels ; ® on board a sm 
sea-going man-of-war, was made by the committee in September, 1874. 








tube, and would accumulate at the upper side; if they did 
eventually have any circulation it would be borrowed from the 
currents ascending through a vertical, or amppextwetely vertical, 
line ; and the velocity of the circulation would be correspondingly 
reduced. On the other hand a vertical tube, unless properly 
supplied with water led through a separate downcast, might 
have no real circulation, but might be full of steam struggling 
upwards against water struggling downwards, and destroying 
circulation. It a then that the employment of tubes in 
horizontal, or nearly horizontal, positions would not give good 
results ; but the use of tubes of properly proportioned diametcr 
and length, in a position sufficiently inclined to allow the steam 
bubbles to ascend along the tube by gravity, and having after- 
wards an uninterrupted flow to the steam chest, would be safe 
and efficient. Under all circumstances a boiler should possess 
separate upcasts for the newly generated steam, and separate 
downcasts for the water to take its place. A point of equal 
importance was the free access to all parts of the boiler for the 
paper of cleaning. From the nature of the case the tubulous 

iler was difficult to arrange in this respect, and some examples, 
after working well for a time, had failed from the the large 
de is of = for which no ready means of removal were pro- 
vided, 

At the same meeting it was announced that the Council 
had tansferred Messrs. Thornton Andrews, Charles Ormsb: 
Burge, Henry Percy Boulnois, Charles Copeland, Frederic 
Eliot Duckham, Richard Gervase Elwes, Richard Hodson, 
Henry George Clopper Ketchum, John Lawson, John Bower 
Mackenzie, William McLandsborough, Frank Morris, Thomas 
Newbigging, Rupert ‘Tuberville Smith, and Arthur Henry Whip- 
ham from the class of Associates to that of Members; and had 
admitted Messrs. Charles Henry Ashforth, Arthur Horatio 
Brothers, Alfred Alexander Begnigno Chester, Frederick Richard 
Clapham, James Gillespie Clow, John Charles Lang, Charles 
Arthur Lovegrove, Percy Rickard, 4 Smart, James Hardy 
Southern, James Naaman Taylor, and Maurice Fitzgerald Wilson 
as Students. The monthly ballot resulted in the election of 
twenty-seven candidates, viz.:—Messrs. John Henry Bostock, 
Engineer to the Harbour Commissioners of Fraserburgh; Hugh 
Mellor Bradford, London and North-Western Railway, Swansea; 
Henry Arthur Dibbin, London and North-Western Railway, 
Euston; John Hingston Fox, late Resident Engineer at the 
Bristol Joint Station; Arnold Lupton, Engineer and Manager 
to the Bettisfield Colliery Company; Henry Rofe, Resident 
Engineer to the Nottingham Water Company; and George 
Lenton Roff, Engineer to the Danube and Black Sea Railway 
and Kustendjie Harbour Company, as Members; and Messrs. 
Edwin Addenbrooke, Gas Examiner for the C cial Gas Com- 
yany’s District ; Alfred Allen, jun., Surveyor to the St. Luke’s 
Vest ; Frank Baker, Sheffield Water Company; John Bram- 
ley Ball, Engineer and Manager of the Loughborough Gas- 
works; George Procter Carless, Stud. Inst. C.E., Assist. 
Eng., P.W.D., Madras ; George Burton Chadwick, late of the 
Cape Government Railways ; George Henry Crowther, Hudders- 
field; Geo Workman Dickson, Newbury; Charles Arthur 
Friend, Stud. Inst. C.E., Resident-Engineer and Dockmaster to 
the St. Thomas (W.I.) Dock Company ; William Greenwood, 
Birmingham; Arthur William Lawder, Ex-Eng., P.W.D., 
India ; William Nicholl, Calcutta; Richard John Gifford Read, 
Stud. Inst. C.E., Stratford; Henry Joseph Richard, Ex-Eng., 
P.W.D., India; Arthur Hill Rowan, estminster ; Hubert 
August Otto Weiss, Stud. Inst. C.E. Charlton Pier; William 
John Wilson, Stud. Inst. C.E., Assist.-Eng., P.W.D., India; 
Benjamin Frederick Wright, Loco. and Carriage Supt., Imperial 
Railways of Japan; William Wright, Brighton; and George 
Dighy Wybrow, Ex. Eng., P.W.D., Madras, as Associates. 














HOTEL PRICES IN PARIS. 

THERE is no doubt that the charges of extortion against Paris 
hotel-keepers, to which we have more than once alluded, are 
well justified. Every day we hear complaints from over-charged 
Englishmen. The director of the Grand Hotel, at all times an 
extremely unsatisfactory place, so far as charges and civility are 
concerned, has written to the Z'imes to protest that his charges 
are not raised more than 25 per cent., in cases of visits of some 
days’ duration. He hasbeen promptly answered by an unfortunate 
“MP.” who was the victim of a gross breach of faith and an 
extortion of 50 per cent. over the agreed price of his room. The 
director has not replied to this letter yet! We strongly advise 
those of our readers who intend to visit Paris, to avoid those 
hotels in which the English most do congregate. There are 
plenty of other and pte = comfortable hotels. For the infor- 
mation of our readers we reproduce, from the Pall Mall Gazette, 
a yood letter from its correspondent in Paris on this subject :— 

*‘T see the London papers abound with complaints about the 
extortionate prices which are being charged in Parisian hotels. 
The more outcry there is about this abateable nuisance the 
better ; for it will possibly bring hotel-keepers to their senses. I 
have before me a bill paid by an Englishman travelling with 
his wife and a servant fora night’s accommodation in an hotel of 
the Rue de Rivoli, this week. Here are the items :—Bedroom 
and sitting-room—third floor—30f.; attendance—2f. a head—4f.; 
four gas burners in sitting-room, 4f.; fire in bedroom, 3f. 75c.; 
candles, 3f.; dinner—10f. a head—20f.; wine, 8f.; breakfast— 
3f. 75c. a head—7f.; expenses for servant, 11f.—total, 90f. 75c. 
It will be noticed that there are no luxuries in this bill, the 10f. 
dinners being merely those that are served at table-d’héte for 8f., 
and the wine being an ordinary bottle of St. Estéphe. As to 
the rooms they were small apartments of no great attractive- 
ness, for they faced a back ; and yet a month’s residence in 
this hotel would, on the above scale, cost £109. There is no 
reason why Englishmen who come to visit the Exhibition should 
be fleeced in this way ; and my advice to them is to do as the 
French do—that is, patronise hotels where foreigners do not 
usually resort. There are plenty of such on the left bank of 
the Seine, in the Faubourg St. Germain and the vicinity of the 
Luxembourg ; or again in the eastern quarter of the city, near 
Vincennes, which is a very }Jeasing neighbourhood. I doubt 
whether the mere fact of a man being a foreigner would cause 
him to be overcharged in a purely French house. An odd 5d 
might be tacked on here pa there in his honour, and he might 
find the wine served to him as Bordeaux to be a thin Suresne in 
disguise. But on the whole, French houses would be too glad 
of English customers to scare them away rashly. The other 
day I saw at the Gare du Nord a British family which must 
have been fifteen strong. There were children of all ages, 
servants, and two dogs; and the boxes were so numerous that a 
blue riband had been tied to each to assist paterfamilias in know- 
ing his own. The hotel-heeper who saw this procession arrive 
must have wreathed his face in sunbeams. At the rate of 
charges above quoted, it represented an income of at least £12 a 
day, with some francs over for the two dogs, and unlimited 
possibilities in the way of carriage hire to convey the family 
about the city. But, rpms the family had driven straight 
to one of those pretty houses in the Avenue de Vincennes, 
within a stone’s-throw of the Bois of that name, they would 
have met with a welcome not less warm and perhaps 60 per cent. 
cheaper. The smirking landlord—no polyglot gérant from 
Germany, but a true Frenchman—the bustling landlady, all 
smiles and smavtness, the crop-headed waiter, and the red- 
cheeked bonne, would all have hailed them as people to be made 
much of, comforted, petted, and pleased in every way. They 
would have had the house pretty much to themselves, with the 
advantage of a garden for the children to play in, the Bois hard 
by for morning or evening strolls, picnicing, bathing, boating, 
and croquet, and the option between tramcars and the circuit 
railway when they wanted to go to the Exhibition. It is a 
mistake to suppose that the Champ de Mars is virtually farther 





from Vincennes, than it is from the Rue de Rivoli. If you jump 
into a train at Vincennes or the Station du Bel Air, it takes you 
to the Exhibition in half an hour for a charge of 6d. in first 
class, or 3d. in third, which is about the time a cab would 
take from the Louvre, and charging lf. 75c., besides the driver's 


“One must not suppose that French people are going to pay 
the high prices of which Englishmen complain. Considering 


that a pretect, who is a great person and bound to keep up state, 


gets ony £1200 a year, it would be a bad joke to ask him ¥Y0f. for 
a night’s lodging and two meals. But there are others—judges, 
officers, provincial professors, artists, barristers, whose incomes 
range between £200 and £600, and who are coming to the Exhi- 
bition in shoals. Where will they go? Certainly not to houses 
where their pockets will be cleaned out; yet be it noted that 
French people who travel for pleasure seem to live high and 
enjoy themselves amazingly. ‘They are never found in shabby 
attire ; they eat long dinners ; ap | everything ; and are always 
refreshing themselves in cafés. hen the day’s gadding about 
is done, they go to the theatre, and between the acts Monsieur 
strolls out to smoke a cigar and drink beer ; while Madame bides in 
her placeand nibblessweetmeats. Afterthe play they drivehome in 
a victoria, for the dress in which Madame goes to the theatre will 
not allow her to walk. She has dresses tor all sorts of circum- 
stances, and appears in a different one almost every day. Her 
bonnets form a variegated stock; she is deliciously shod, her 
gloves are neat and new, and she is as fresh as paint all over—so 
is Monsieur in his way, else Madame would take him to task. 
But inquire how much this festive pair have to live upon, and 
you will hear that their income is about £400 a year, and they 
are saving out of it in order that their little girl may have a 
dower when she becomes marriageable. I confess that there is a 
side of French thrift which escapes my comprehension, though 
I have some experience of this nation. I know plenty of couples 
like the one just instanced, whose revenue would, in specie, fit 
in a man’s trousers pockets, and who yet flit about to places of 
amusement as unconcernedly as larks flying afield. ‘They live on 
the fat of this and other lands; whenever there is anything to 
be seen they go to see it; and their complaint seems to be 
that the recreations of life are rather too few than too many. I 
have noticed, however, that they are ferocious combatants when 
it is sought to saddle them with that extra fivepence to which 
the Englishman submits ; and this is perhaps the secret of their 
prompectty. It is, after all, no more than the secret of asking 
or money money’s worth. ‘To come back to the hotel question : 
Let the Englishman who means to visit Paris consider before- 
hand what it would be reasonable to pay for the accommodation 
he gets ; then let him pay this sum and no more. If his money 

not welcome in one place it will be in another. There are 
good hotels besides those in the English quarters, and as to these 
the best way to reduce the exorbitant demands of managers is to 
keep aloof from them until they become rational. The English 
can better afford to do without them than they without the 
English. I may add that lodgings in the non-central quarters 
of Paris are easily to be obtained by a stranger who will drive 
on a tour of exploration on arriving at the station; and if he 
bein doubt as to which house he should choose among many, 
let him go to the police-office of the district and question the 
commissaire. Information will be supplied him readily and 
courteously.” 








THE DUBLIN BOILER EXPLOSION. 

A BOILER explosion, the circumstances attending on which 
were very singular, »ccurred at Messrs. Strong’s foundry in 
Hammond-lane, Dublin, on the 27th of April. It does not 
appear that any one was killed by the explosion, but a public 
house at the other side of the street fell, and twelve persons were 
killed by its fall and fourteen others injured. The received theory 
is that the explosion caused the fall of the house, but at the 
inquest it was attempted to be shown that the fall of the house 
caused the explosion. We annex Mr. Lavington Fletcher’s 
report to the coroner, and it will be seen that it does 
not in any way deal with the fall of the house. Indeed, 
the explosion appears to have been more than usually 
“quiet.” The verdict pronounced by the jury runs thus— 
‘“«'The jury find that the deceased persons. lost their lives on the 
27th of April, 1878, by the explosion of a steam boiler in the iron 
foundry of Messrs. Strong and Sons, Hammond-lane, in this 
city, and that the explosion was the result of the defective con- 
dition of one of the boiler plates, which was externally corroded 
to a dangerous extent. The evidence as to the falling of Duffy’s 
house is not sufficiently conclusive as to its being the exciting 
cause of the explosion. We cannot attribute any criminal negli- 
gence to the Messrs. Strong, who appear to have taken all 
reasonable care to keep the boiler in efficient condition. The 
jury beg to commend the following extract from Mr. Fletcher’s 
able report to the attention of the executive, as it best expresses 
their conviction of the absolute necessity of Government inter- 
vention, to protect the public from lamentable disasters like that 
which is the subject of this inquiry :—‘ Looking at the experience 
of the past, therefore, other explosions are to be expected to 
occur before long. There must : at work, close to our many 
crowded thoroughfares, other worn out boilers, which are rapidly 
ripening for explosion, and only waiting some slight accidental 
disturbance to determine the moment of their bursting. Under 
these circumstances it may, perhaps, commend itself to the jury 
to call the attention of the Home Secretary, in the interest of 
humanity, to the necessity of taking some measures for the 
enforcement of the general adoption of boiler inspection.’ ” 


“Dublin, May 6th, 1878. 
* Dr. WurreE,’ Coroner for the City of Dublin, . 

“Srr,—In accordance with your request, I have visited the 
scene of the boiler explosion that occurred, with such fatal con- 
sequences, at about half-past one o’clock on the afternoon of 
Saturday, April 27th, at Messrs. J. G. Strong and Sons’ Iron 
Foundry, Hammond-lane, in this city, and, having investigated 
the cause of the disaster, and heard the evidence given at the 
inquest, held on Friday last the 3rd inst., beg to report to you 
thereon, and wish to state at the outset, that I have received 
every facility in making the investigation from Messrs. Strong. 

“The boiler from which the explosion sprung was of the ordi- 
nary Cornish type, that is to say, it was cylindrical in the outer 
shell, laid horizontally, and pierced from end to end witha single 
internal furnace tube. At the front of this tube the fire was 
placed, and the flames after pa to the back, traversed the 
outer shell through external flues formed of brickwork. ‘The 
boiler was set on two side walls, with one bottom flue between 
them and two other flues, one on each side of the boiler, above 
them. The flames, after leaving the internal furnace tube, 
passed under the bottom of the boiler in the first instance, then 
returned through the two side flues to the back of the boiler, 
and thence passed off to the chimney. Further, the flue between 
the two side walls was divided longitudinally by a midfeather 
running along directly under the bottom of the boiler. ‘The 
length of the boiler was 20ft. 2in., its diameter in the external 
shell, 6ft. 6in., and in the furnace tube 3ft. 5in.; while the thick- 
ness of the plates was gin. in the shell, as well as in the furnace 
tube, and 4in. in the flatends. With regard to the pressure at 
which the boiler was worked, the safety valves measured 5}in. in 
diameter, while the length of the lever from the fulcrum was 6{in. 
to the point at which it bore on the valve, and 4ft. 7jin. to the 
centre of the weight when at the end of the lever, the amount of 
the weight being 1294 Ib., and the lever balanced by a counter 
weight on the opposite side of the fulcrum. ‘This would afford a 
load, as nearly as may be, of 55 1b. on the square inch. It was 
stated . Strong, however, in his evidence on Friday last, 
that the boiler was worked with the weight not at the end of the 


lever, but little more than half-way from the valve, and that, 
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under these circumstances, the blowing-off pressure was only 
about 31 Ib. 

** The boiler gave way in the outer shell, the primary rent being 
longitudinal and running across the last belt of plating at the 
back end of the boiler, just where it rested on the brickwork 
seating of the right hand-side wall. The rent, after running 
across this belt of plating, took a circumferential course, running 
on the one side right round the ring seam of rivets uniting the 
back end plate to the shell, and running on the other side twice 
round the shell of the boiler in an irregular spiral direction through 
the solid plating, thus cutting out of the boiler a piece of plate 
that measured about 40ft. in length. This fragment, which com- 
posed the greater portion of the outer shell, was thrown over on 
its back and lodged very near to the original position of the boiler ; 
while the front end, with an entire belt of plating attached 
thereto, was shot forward across Hammond-lane, and lodged 
against the doorway of one of the houses opposite. The furnace 
tube was not thrown far, but lay very near to its original position. 

“Though the results of the bursting of the boiler were so 
disastrous, the cause was very simple. 1t was nothing more than 
the wasting of the plates from external corrosion, whereby they 
were so thinned and the boiler so weakened that it became unable 
to stand its ordinary working pressure. On examining the plates, 
it was found that the edges at the prim rent, from which all 
the others sprung, were scarcely thicker than a sheet of paper, 
so that the plates, which had been originally gin. in thickness, 
were at that part so reduced as to be less than yyin. The length 
of plating reduced to this thickness was about 2ft. 4ft., but the 
corrosion extended beyond. 

“The question has been raised, ‘Whether the wasting of the 
plates could have been due to feeding the boiler with the Vartry 
or town’s water? inasmuch as this water is stated to be highly 
corrosive in its action, and thus to have the power of eating iron 
plates away.’ In reply to this, it may be pointed out that, had 
the boiler been attacked by the feed water, the wasting would 
have been inside, whereas the corrosion from which the boiler 
suffered was outside ; while it may be added that there was no 
pitting or other sign of internal corrosion. The true cause of 
the corrosion which wasted away the plates appears to have been 
dampness in the brickwork, possibly arising, as Mr. Strong 
stated in his evidence, from a wet subsoil, but as it appears to 
me, more probably from the percolation of water from above. 

““As explosions are so frequently attributed to the neglect of 
the attendant, through allowing the water supply to run short, 
and thus laying bare the furnace crowns, it may be well, in order 
to prevent any doubt upon the subject, to mention that this point 
was fully investigated, and no evidence of neglect found in the 
present instance. ‘The furnace crown was not bulged down, and 
showed no signs of having been overheated; while, had the 
explosion been due to shortness of water, the part of the boiler 
that would have failed would have been the furnace tube, and not 
the outer shell; whereas it was the outer shell that failed, and not 
the furnace’tube. 

“There is, therefore, no reason to conclude that the explosion 
was due to shortness of water, or to any other cause than the 
weakened condition of the bciler from wasting of the plates 
through external corrosion. 

“There are yet other points of importance to which it is 
desirable the attention of the jury shonid be called. Competent 
inspection would have detected the wasted condition of the plates 
in time to have given warning of the danger and have prevented 
the explosion. A competent inspector would at once have had 
his suspicions aroused by finding the brickwork seating to be 
damp, and he would have removed portions of it to see what was 
underneath ; so that even if the wasted plate had been concealed 
by the brickwork, in the first instance, it would in this way have 
been detected. [t was stated by Mr. Strong, in his evidence, 
that the boiler had been regularly examined, both internally and 
in the external brickwork flues, by his own workmen, who passed 
completely round the boiler and through the flues. The examina- 
tion of the remains of the setting, however, seems to show that 
the flues were too small for an ordinary-sized man to pass through. 
If this were so, a competent inspector would at once have called 
attention to the fact so that this defect in the setting might be 
corrected and the flues rendered accessible for complete examina- 
tion. If Messrs. Strong’s men did actually pass through the flues, 
their omission to detect the dangerously corroded state of 
the boiler clearly shows that home-spun inspection is not 
always reliable, and that it is better for steam users to avail 
themselves of a responsible and independent system of inspection, 
ee by experts who are engaged continually on this special 
work. 

“This is by no means the first explosion that has resulted in 
the death of a number of innocent persons outside the works at 
which the boiler is situated. Particulars of many such are to be 
found in the records of the Manchester Steam Users’ Associa- 
tion, the explosions resulting, as in this case, from the use of 

ilers unfit for work. During the last ten years as many as 490 
explosions have occurred, killing 631 persons, and injuring 1006 
others ; so that, in round numbers, fifty.explosions occur on an 
average every year, killing sixty-three persons, and injuring 100 
others. Looking at the experience of the past, therefore, other 
explosions are to be expected to occur before long. There must 
be at work, close to our many crowded thoroughfares, other 
worn-out boilers which are rapidly ripening for explosion, and 
only waiting some slight accidental disturbance to determine the 
moment of their bursting. Under these circumstances, it may 

rhaps commend itself to the jury to call the attention of the 

ome Secretary, in the interest of humanity, to the necessity 
of taking some measures for the enforcement of the general 
adoption of boiler inspection. Such a measure would be to the 
advantage alike of the boiler owner, the boiler tenter, and all 
those living in the neighbourhood. Frequently steam users are 
killed by the bursting of their own boilers, and Messrs. 
Strong and Sons have for months been in imminent peril them- 
selves when at their own works. Of the danger they were 
running, as Mr. Strong said in his evidence, they were totally 
ignorant, which shows that the confidence in which many boiler 
owners indulge is no guarantee of their own safety, or of that of 
their workpeople. fad the inspection of every boiler been 
enforced by law, the explosion at Hammond-lane would have 
been prevented, the lives that have been sacrificed would have 
been saved, and this inquiry would not have had to be held ; while, 
instead of being ie aa by such an enactment, as it is sometimes 
represented, boiler owners would be,} Messrs. Strong and Sons 
would have been spared the great shock they must have received 
from the suffering entailed on innocent parties by the bursting of 
their boiler, and have been saved the destruction of a great por- 
tion of their premises, as well as the interruption to their busi- 
ness, and the harass of litigation with claimants for compensation 
with which they are threatened. 

“T am, dear Sir, yours faithfully, 
““(Signed) Lavineton E. FLETCHER, 

‘*Manchester Steam Users’ Association, ““Chief Engineer. 

9, Mount-street, Albert-square, Manchester.” 








Sanirary Institute or Great Brrrain. — By permission of 
the Kew Committee of the Royal Society, the experiments upon 
the ventilators exhibited at Leamington in October last will be 
conducted by the committee appointed by the Institute for that 
purpose at the Experimental House, Kew Observatory. Mem- 
~ of the press and scientific gentlemen desirous of inspecting 
the ventilators at work will be furnished with tickets of admis- 
sion, as soon as the arrangements are completed, on making appli- 
cation to the Registrar of the Sanitary Institute, 20, Spring- 
gardens, London. An examination of local surveyors and 
inspectors of nuisances, by the council of the Sanitary Institute, 
will take place at the Rooms of the Medical Society of London, 
commencing on Tuesday, June 4th. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Cominissioners of Patents, 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER ct which the Specification they require is referred to, 
instead of giving the proper number of the Specification, The 
mistake has been made by looking at THE ENGINEER Jndex and 
giving the numbers there found, which only refer to pages, in place 
0, turning to those pages and finding the numbers of the Speciji- 
cation. | 

Grants and Dates of Provisional Protection for Six Months. 


1122. Improvements in means and apparatus for ConTROLLING and Reau- 
LATING the Temprrature of Fermentinc Vessers, John Siddeley 
and Frederick Noel Mackay, Liverpool.—21ls¢ Merch, 1878. 

1176. Improvements in Suurries to prevent floats in weaving, Thomas 
Westley, William James Monk, Preston, and Lawrence Holden, Long- 
ridge, Lancashire.—25th March, 1878. 

1218. Improvements in and in connection with Mou.ps used in casting 
steel and other metals, John Thomson King, Liverpool.—A communica- 
tion from Aaron J. Nellis, Pittsburgh, U.8. 

1222. An improvement in the manufacture of Exve.ores, and in the 
mode of fastening the same, John Holmes, Manchester.—2s¢h Marek, 
1878. 

1308. Improvements in apparatus for Prevenrine the SuppeNn CapsisInG 
of Suips and Vessets, James Shaw, Aldersgate-street, London.—?rd 
April, 1878. 

1324. Improved means or apparatus for Dirrusinc Liquips in the form of 
spray, William Woodman Rolston, Constitution-hill, Birmingham, —4th 
April, 1878. 

1360. Improvements in Cutrinc Tasies for brick, tile, or pipe-making 
machines, Elijah Enoch, Newington, Hull, Yorkshire, and Gavin 
Enoch, Darlington, Durham.—ith Apri, 1878. 

1380. Improvements in apparatus for BorpeRmInG ENvevLopres, Warren 
William De la Rue, Bunhill-row, London, and Caroline Newman 
Parkins, Brewer-street, Middlesex.—tith April, 1878. 

1336. lmprovements in apparatus and materials for Propucine Gas for 
illuminating and heating purposes, Adam Aitchison and Robert 
Nathaniel Taylor, Manchester. 

1388. Improvements in and connected with the Fornacrs of Steam 
Borters and Evaporators, and in preventing or removing incrusta- 
tions in steam bvilers, George Sinclair, Leith, N.B 

1390, A new or improved Composirion to be used for Castines, for 
cementing joints, tor colouring coatings, and for other purposes, Emile 
Meyer, Cépenick, near Berlin. 

1394. Improvements in Fasteners fo- articles of wearing apparel, James 
Badcock, Aldersgate-street, London. 

1398. Improvements in the construction and manufacture of ArmMouR- 
pLAtes, Thomas Horsfall Watson and Samuel Joseph Woodhouse, 

ds 


1400. Improvements in machinery for the manufacture of Bricks, TiLes, 
or similar articles, John Clayton, Burnley, Lancashire.—8th April, 
1878. 

1408. Improvements in 
Surrey. 

1410. Lmprovements in the manufacture of Sroprers for Borries and 
similar receptacles, William Robert Lake, Southampton-buildings, 
London.—A communication from Franz Koeller, Neulengbach, near 
Vienna. 

1412, Improvements in apparatus for ascertaining and RecisTrertno the 
Les ga which VenicLes have TRAVELLED, Thomas Metcalf, Birming- 
ham. 

1414. An improved process of Uncummine and Decotouriye Sinks in 
general, Eugene Jules Lebouteux, Paris. 

1418. Improvements in apparatus or appliances for ARRESTING or 
ANNULLING the Action of Torrepors upon ironclad ships and other 
structures, Frederick William §Heinke and William Griffin Davis, 
London. 

1420. Improvements in Pruytinc Macurves, William Conisbee, Waterloo- 
road, and Joseph Wright Morgan, Queen’s-road, Dalston, London.—¢th 
Apri, 1878. 

1422. Improvements in machinery for SHEARING Mera.s, John McLachlan, 
Sheffield. 

1424. Improvements in Rerryive Pie Lron, Charles Denton Abel, South- 
ampton-buildings, London.—A communication from Thomas Schoen- 
berger Blair, Pittsburgh, U.S. 

1430. Improvements in apparatus for and method of Warminc Rartway 
Cars and other vehicles, William Cowper Baker, New York. 

1432. Improvements in CourLincs, WHEELS, and PULLEYs used in Mit 
GEARING, and in apparatus for transmitting power from one wheel or 
pulley to another, Norman Macbeth, Bolton. 

1434. Improvements in Hixces, Jonas Smith and Alfred Lord, Keighley, 
Yorkshire. 

1436. Improvements in Sash FAsTENrNGs, and in the means and appliances 
for ventilating sash and other windows, Charles Brothers, Saint 
Pancras, London.—1l0th April, 1878. 

1442. Improvements in means and appliances for Propucine PowERFUL 
ArtirictaL Licuts for PHorocrarnic and other purposes, George 
Edward Alder and John Archer Clarke, Croydon, Surrey.—llth April, 
1878. 

1472. Improvements in apparatus for Raisinc and Lowerrnc and Apsvust- 
Inc VeNeTIAN Birxps, Henry Hughes, Blackstock-road, Finsbury-park, 
London.—Partly a communication from Ezra B. Lake, New Jersey, 
U.S.—12th April, 1878. 

1506. Improved apparatus for Lupricatinc ROLLERS, SPINDLES, SHAFTS, 
=: other moving parts of machinery, Nathan Ashton, Oldham, Lanca- 
shire. 

1508. Improvements in the construction of Boiter Frrsaces for econo- 
mising fuel and prevention of smoke, Francis William Ashton, Man- 
chester. 

1510. Improvements in apparatus for Recisterinc the Numper of Fares 
and PassENGERS, or the number of fares only, in omnibuses, tramway 
et other similar vehicles, Edward John James Comer, Kennington, 

zondon. 

1512. Improvements in Tents, William Conway Rencher, Piccadilly, 
London.—A communication from James Cary French, Colorado, U.S. 
1518. Improvements in Lamps and in apparatus connected therewith, John 

Weir, Castledawson, Londonderry. 

1520. Improvements in Looms for Weavine, David Sowden and Sugden 
Butterfield, Bradford. 

522. Improvements in ELEMeNTs or Parts of GALVANIC Batteries, Peter 
Grabinger, Athens, Greece. 

1524. Improvements in Wasutnc and Dresstnc Stanps and Tastes for 
InvaLips and others, which improvements may be applied to other 
articles of furniture or use, Bradly Barnard, St. Paul’s-road, Canonbury, 
London. 

1526. An improved Merattic Composition and process for CoaTING 
METALS and preserving them from oxidation, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Albert Paul Georges 
Daumesnil, Paris.—16th April, 1878. 

1528. Improvements in the means of and apparatus for SIGNALLING on 

{®Raitways, and in mines and other plaees, Henry’ Conradi, Lower 
James-street, London.—A communication from Adolph Haberstolz, 
Berlin.—1l7th April, 1878. 

1566. Improvements in Carvine and other Taste Forks, Charles John 
Sims, Tavistock, Devonshire.—18th Apri!, 1878. 

1608. An improved Watcu Kry or Wrixprr, Thomas Brown, Rood-lane, 
London.—A communication from Frank Clifford Dennis, Boston, U.S. 
—20th April, 1878. 

1616. Improvements in the ARRANGEMENT and APPLICATION to VEHICLES 
of MovaB_e or TRAVELLING TRAMWAYs or RaiLways, and in the mode 
of working the same, John Joseph Halcombe, Balsham, Cambridge- 
shire. 

1622. Improvements in machinery for Perroratinc Devices, Benjamin 
Jones, Lower Norwood, Surrey. 

1624. Improvements in apparatus employed in the manufacture of Loar 
or Lump SuGar, Charles Denton Abel, Southampton-buildings, London. 
—A communication from Eugen Langen, Cologne, Germany. 

1626. An improved S1ticrous Compounp, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from John Wesley 
Hyatt, Newark, U.S. 

1628. Improvements in Printinc Macuinery, James Cope, Farringdon- 
road, London. 

1630. Improvements in States for DRawine and Writtno, and in holders 
for copies, Charles Conrey Shepherd, Passaic, New Jersey, U.S. 

1634. Improved Motive Power Apparatus, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Casper Heubner 
and Phillip John Kohberger, Passaic, New Jersey, U.S.—23rd April, 
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Rerricerators, George Pickett, Clapham, 


1 Improvements in Reerrsc PapDLE-WHEELS for steamers and boats, 
Yong Harald Dahlstrém and Vilhelm Christian Theodor Lohmann, 
Copenhagen. 

1638. Improvements in Burrows, and fastenings for the same, Alexander 
MacMillan, London. 

1642. Improved means for ARRIVING at the Resuirs of MULTIPLICATION 
an ther processes in arithmetic, John Sawyer, Adelaide-place, London 
Bridge. 





1644, Improvements in means for Recorpinu Sounps, and in. repro- 
ducing such sounds from such record, Thomas Alva Edison, Menlo 
Park, New Jersey, U.S. 

1643. Improvements in or connected with Brxpine Saeaves of Cereats 
or other cut crops, and in the material and apparatus to be used therein, 
William George Cowlishaw, Newcastle. 

1650. Improvements in the means and appliances for Fasrentne the 
Hanptes of TasLe Kyrives and similar and other articles, William 
Webster, Sheftield.—24th Apri/, 1878. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1771. Improvements in the manufacture of Concrete MATERIALS, and 
in blocks made thereof for paving, building, and similar purposes, 
William Robert Lake, Southampton-buildiugs, London.—-A communi- 
cation from James Sykes Wethered, New York, U.S.—2ad May, 1878. 

1795. lmpmovements in Sewina Macutyes, Martin Benson, Southampton- 
buildings, London,—A communication from Duncan H. Campbell, 
Pawtucket, Providence, U.S.—-4th Jlay, 1875, 

1827. Improvements in the construction of Pappie-waere.s for pro- 
pelling balloons and submerged veasels, Herbert John Haddan, Strand, 
London. —A communication from Richard William Cowan and Charles 
Pagé, Montreal, Canada,—7th May, 1878. 

1834. Improvements in Looms, Alexander Melville Clark, Chancery-lanc, 
London.—A communication from Horace Woodman, Saco, York, U.8,- 
7th May, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

1687, TuRN-wRest PLovGus, John Huxtable, Drayferd, Devonshire.—6th 
May, 1875. 

1702. Toots for Grrspinc Merai.ic Surraces, James Baird Handyside, 
Glasgow.—7th May, 1875. 

1703. Sewrnc Macutye Hoox, John Keats, Neweastle-under-Lyme, 
Staffordshire, and Arthur Greenwood, Leeds.-—7th May, 1875. 

1704. TreaTmMent of Supstances Contarino ALuMwna, Peter Spence and 
Francis Mudie Spence, Manchester.—7th May, 18 

1714. Sopa, James McTear, Glasgow.—8th May, 1 

1719. InsuLatTinG Evecrric TeLecraru Wires, Frederick William Ewen, 
Manchester, and George Frederick James, Salford, Lancashire.—8ti 
Muay, 1875. 

1821. MeraLiic Covers for Tka-KeTries, William Topham, jun., and 
Edward Snushall, Birmingham.—-l5th May, 1876. 

1710. CompBitnations of Guass, Paul Raoul De Faucheux D'Huiny, South- 
ampton-street, High Holborn, London.—sth Muy, 1875, 

1726. Ice, Joshua Siddeley and Frederick Noel Mackay, Liverpool.—10t/ 
May, 1875. 

1737. Cuitrvatinc Lanp, Frederick Savage, King’s Lynn, Norfolk.—10th 
May, 1875. 

1774. Laqueryise Saccuarine Marrers, Charles Richardson, Upper 
Thames-street, London.—1l2th May, 1875. 

1717. Wixpinc YaRNs on Boxspiys, Joseph Stubbs and John Corrigan, 
Manchester.—Sth May, 1875. 
1736. Suaptnc Porters’ Ciay, James 
Lambeth, London.—10th May, 1875. 
1931. Ratrpway BRAKE Apparatus, Otho Glynn Bolitho, Penalverne, 
Cornwall.—26th May, 1875. 

1735. CARRIAGE WHEELS and AX es, Alfred Vincent Newton, Chancery- 
lane, London.—1l0th May, 1875. 

1744. Dressinc Frames, William Souter, jun., Congleton, Cheshire.—11t/ 
May, 1875. 

1781. Tureap Spoois, &c., George Haseltine, Southampton-buildings, 
London.—13th May, 1875. 

1785. Pranororres, Henry Edward Newton, Chancery-lane, London.— 
13th May, 1875. 

1786. Maxine Bouts, &c., Edward Davies, Atherton, Lancashire.—13th 
May, 1875 

1812. Tyre Compostnc and Dtstraiputinc Apparatus, Alexander Fraser, 
Edinburgh.—15th May, 1875. 

1819. AprLyine Tension to Tapes, Archibald Watson Finlayson, John- 
stone, N.B.—15th May, 1574 

1853. Hackine Fax, Xc., William Cunningham, Dundec,—20¢h May, 


Murdoch Napier, York-road, 


1875. 
1902. Breecu-Loapina Fire-arms, William Middleditch Scott, Birming- 
ham.—25th May, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 

1069. Kiuxs for BunNiING Bricks, &c., Benjamin Wrigley, Arundel-street, 
Strand, London. ul April, 1871. 

1233. PRESERVING ALIMENTARY SunstaNcyes, Thomas Frederick Henley, 
Pimlico, London.—6th Muy, 1871, 

1254. Prew and other Wrxprnc Macutnes, Richard Suggitt, Thomas Court, 
and Richard Court, Manchester.—9th May, 1871. 

1260. Wrincinc Macutxes, Duncan Forbes, sen., and Peter Forbes, Edin- 
burgh.—10th May, 1871. 

1290. CompressinG SMALL Coa into BLocks, Thomas Grant, Blackweir, 
near Cardiff.—13th May, 1871. 


Notices of Intention to Proceed with Patents. 
10. Gas "Morors, Matthew Hilton, Prestwich, and James and Samuel 
Johnson, Pendleton, Lancashire. 
13. Nur-Locks, Edwin Rees, Baltimore, U.S. 
21. Raitway Brakes, Adolfo Cozza, Queen-street-place, London. 
22, Prorecrors or Gvarps for the Reeps of CLanionets, Joseph Tyler, 


Regent’s Park, London.—1lat January, 1878. 

33. SawiIno Strong, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from William Radcliff. = 

36. Kerrre Compounps, William Robert Lake, Southampton-buildings, 
London.—.A communication from Austin Goodyear Day.—2nd January, 
1878. ‘em 

39, Pipe Jorsts, Martin Benson, Southampton-buildings, London.—A 
communication from William Painter. 

40. CARPENTERS’ Toots, Curtery, &e., Charles Henry Halcomb, The 
Limes, Sheftield. ree 

42. Exertinc and TransmitrinG Power and Morion, William Morgan- 
Brown, Southampton - buildings, London.—A communication from 
Robert Farley, jun. ‘ : 

43. ProrectinG Bricks on the Drvrxc Grounn, George Featherby, Herne- 
hill, Surrey. & ; J 

45. HANDLES for Cursts, &c., Wilhelm Backtenkirch, Iserlohn, West- 
phalia.—3rd January, 1878. p : 

62, Trusses, Vaughan Waldron Jones, Hackins Hey, Liverpool.—A com- 
munication from John Bailey Brown. 

55. SAFE TRANSMISSION of Corns by Post, George Clulow, Camden Town, 
Middlesex. : : 

68. Stays, Emma Julianna Gammon, The Firs, Leyton, Essex.—4th 
Janvary, 1878. , at 

70. Workine Huwes, &c., Charles Turner, Lenton, Nottinghamshire.—5th 
January, 1878. 

85. Biss or Recertacies for Srreer or other Reruse, Albert Roberts, 
Sheffield. i . 

86. Burprnes, &c., David Wood, Benmore, Scotland. 

87. Topacco Pree Jornts, William Horton Sharman, Red Lion-square, 
London.—7th January, 1878. : ‘ 
96. UMBRELLA Furstrure, Edward ‘Roberts and George Butwell, Bir- 
mingham. : ‘ 

101. Fervie Taps, James Penney, Stockport, ¢ heshire. 

102. WasHine, &c., CLoTues, &c., Thomas Green, Leeds. 

110. Preservinc Woop, Alexander Melville Clark, Chancery-lane, London. 

A communication from Madame Veuve d’Escalonne.—8¢th January, 

1878. 

113. Paints, Henry Knight, Ryde, Southampton. ; 

118. Cuurns, Henry Leach Wilson and John Clegg, Clayton-le-Moors, 
Lancashire.—9th Janwory, 1878. 

122, Latcues, John Post Lawrence, London. 
Coates Walton.—1l0th January, 1878. P : 

134. TiztNG, &e., Vesseis, Ishmacl William Lister and Albert Edward 
Shepherd, Rochdale, Lancashire. 

139. COMBINED CHAIRS and SieErers, John Greenfield, Wandsworth, 
Surrey. r ’ 

145. PostaL Carps, George Chapman, New Bridge-street, London,—& 
communication from Frank W. Brooks.—11th January, 1878. 

150. RAISING SusMeRGeD Sues, Edward Chism, Sligo, Ireland.—12th 
January, 1878. é 

194. ‘VENTILATING Rooms, &c., Walter Alfred Barlow, St. Paul s-church- 
yard, London.—A communication from William Lénholdt and Franz 
Lénholdt.—16th January, 1878. 


A communication from 


| 912. Gratin Trrasninc MAcurnes, Ernest de Pass, Fleet-chambers, Fleet- 


street, London.—A communication from Jonathan Brown, — 17th 
January, 1878. t 

241. Concrete SLabs or TiLes, Thomas Hindle, Liverpool.—18tk Jauwuary, 
1878. ; 

251. ARMOUR-PLAT Thomas po Ko Sheffield. 

260. Wer Gas Merrrs, Alexander Melville Clark, Chancery-lane, London. 
_-A communication from Siry-Lizars and Company.—l0th January, 
1878. : 

271. BREAKING Down CoaL, 
Qist January, 1878. L j 

287. SHOWER Barus, John Henry Johnson, Lincoln's-inn-fields, London. 
__A communication from Bugtne Ele Gaston Bozérian.—22nd January, 


1878. 


Jonathan Harrison, Coalville, Leicestershire. 





May 17, 1878. 
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25, DISINTEGRATING, &c., SuBsTances, Henry Simon, St. Peter’s-square, 

Tianchoster, —A ‘communication from Friedrich Schiffner, — 24th 
January, 1878. 

425. Sream Borer Furnaces, John Baldwin and Alfred Clayton, Halifax, 
Yorkshire.—lst February, 1878. 

465. ImrraTION PeaRLs or Beaps, Arthur Charles Henderson, South- 
ampton-buildings, London.—A communication from Joseph Mugnier. 
477. Inox Fencrxo, Richard Sarginson Moncaster, Kirk Ella, near Hull.— 

5th February, 1878. . 

494. Hee Counters or Stirreners, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Michael Hanes and Napoleon 
Joseph Coté.—6th February, 1878, ‘ 

521. Sowrna, &c., Manures, William Shaw, Edinburgh, and David 
Williamson, Wishaw, N.B.—8th February, 1878. 

635. ARMOUR, Edward Wellman Serrell, New York, U.8.—15th February, 
1878. 

715, Rerricrrators, Alexander Melville Clark, Southampt g8, 
London.—A communication from Jacob Lorillard.—20th February, 


huilat 





1878. 
836. REELS, &., Carl Koehl, Zweibrucken Rheinpfalz, Bavaria, Ger- 


many. 

$37. Impcement for TitLina Layp, William Smith, Little Woolstone, 
Bucks.—lst March, 1878. 

899, Bep, PiLLow, or CusHion, James Tulloch Goudie, Glasgow, N.B.— 
5th March, 1878. 

1083. WasHinec and Wrinorxa Macuiyes, John Smith and Joseph Smith, 
Wigan, Lancashire.—19th March, 1878. 

1212, Miners’ Sarety Lamps, Edmund Thomas Gardner, Charing-cross, 
London,—27th March, 1878. 

1284. Power Looms, John Garrett Tongue, Southampton -t gs, 
London.—A communication from John Chester Duckworth.—l1st April, 
1878. 

1296. Rivertina Botvers, Israel Umpleby and Ben Umpleby, Cleck- 
heaton, Yorkshire. 7 

1303. Torrgepo Boats, William Robert Lake, & Pp ngs, 
London.—A communication from John Louis Lay.—2nd April, 1875. 

1322. Stream Traps, George Sumner, Oldham, Lancashire.—3rd April, 

1878. 
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1880. Borpertnc Envevores, Warren William De la Rue, Bunhill-row, 
and Caroline Newman Parkins, Brewer-street, London. 

1382. Wire Carps, William Walton, Denton, Lancashire.—6th April, 
1878. 

1388. Steam Borver Furnaces, George Sinclair, Leith, N.B. 

1398, ArnMouR-PLATEs, Thomas Horsfall Watson and Samuel Joseph 
Woodhouse, Leeds. 

1401, Spinninc and Dovsiina, Benjamin Alfred Dobson and James Mac- 
queen, Bolton.—8th April, 1878. 

1461, Looms for Weavino, Edward Robinson and Thomas Greenwood. 
Kidderminster. 

1463, Stat Roors, Joseph Groves, Halton, near Leeds. 

1472. Apsustinc VeweTian Buitnps, Henry Hughes, Blackstock-road, 
Finsbury-park, London.—A communication from Ezra B. Lake.—1l2th 
April, 1878. 

1484. Srkam and Exnaust Nozzies, James Marshall, Gainsborough.—13th 
April, 1878. 

1508, BorLer Furwaces, Francis William Ashton, Manchester. 

1526, Coatinc Mrtavs, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Albert Paul Georges Daumesnil.—16th April, 


878. 

1540. Orentne and CLosinc VaLves, Samuel Owen, Coventry.—Il7Tth April, 
1878. 

1561. Macazixe Cuarcers, Benjamin Joseph Barnard Mills, Southamp- 
ton-buildings, London.—-A communication from Rollin White and 
Albert Henry ecler. 

1580. Grass Furnaces, Peter Gilston, William Riley, John William Chad- 
wick, and Jabez Gregg, Hunslet, near Leeds.—18th April, 1878. 

1616. ArriicaTion to VenicLes of MovaBLe Tramways, John Joseph Hal- 
combe, Balsham, Cambridgeshire.—23rd April, 1878. 

1771. Concrete MaTertAcs, William Robert Lake, Southamp gs, 
London.—A communication from James Sykes Wethered.—2nd May, 
1878. 

1827. PADDLE-wueeELs, Herbert John Haddan, Strand, London.—A com- 
munication from Richard William Cowan and Charles Page. 

1834. Looms, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Horace Woodman.—7th May, 1878. 
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sown, such surface constituting the bottom of a hopper, and being pro- 

vided with pistons which move in the recesses. 

3469. Generatina, &c., AND AppLyinc Execrriciry, J. L. Pulcermacher. 
—Dated 1th Septenber, 1877, 10d. 

This consists in arranging open-worked negative metal cylindrical 
links with an inner lining of parchment paper, serving as a holder of 
exciting liquid when the ends of the links are closed, the said cylindrical 
links being provided with a loose bar or wire of positive metal connected 
by a separate wire in voltaic connection, or in such a manner that the 

sitive metal bar is free to move within the cylinder, and always find a 

orizontal lodginent in the cylinder when that is horizontal. 


34'72. Armour Prares, A. Wilson.—Dated 14th September, 1877. 8d. 
This consists in putting edgewise into a suitable furnace two 
wrought iron or soft steel “backing plates.” Between such plates 
is placed 2 T core, made of | aengregs or other refractory material, 
the upper portion of which forms a covering to the space between 
the plates, and the other portion a division wall dividing the space 
between the plates into two spaces or moulds; heated gases are passed 
through these spaces or moulds until the ex surfaces of the plates 
are heated to such a state as to insure a ect union with the molten 
metal, which is afterwards run into the spaces or moulds. When the 
molten metal has set the plates are withdrawn from the furnace, and if 
required they are put into a reheating furnace previous to their being 
hammered or rolled to any required thickness. 
8488. Buttons, W. Empson and J. Brant.—Dated 15th September, 1877. 
id. 


6d. 

This consists of a metallic blank having two holes for the attaching or 
connecting to the article of dress; a circular linen blank, a shell formed 
and pi with a circular flange in its interior, approaching in size to 
the first-named blank. The back has a bevelled edge, corresponding in 
size to the interior of the last named; this also has a central hole. e 
metallic blank is laid in tools and the linen blank is placed thereon ; the 
shell is then laid on this, the back is placed in the interior of the shell 
and finally is closed in together with closing tools. 


3485. Power Looms, H. Conradi.—Dated Lith September, 1877.—(A com- 
munication.) 6d. 

The batten swings like a pendulum between two uprights, capable of 
turning upon centres. The hinges of the batten extend forward beyond 
the stands. Two bent levers actuated by spiral springs exercise con- 
tinually a slight pressure upon the batten, but are prevented from pushing 
it forward during the greater _—- of the travel by means of a latch 
fastened to the reed frame, and bearing on a rod until the latch is caused 
to escape over the nose of the rod, thus causing the springs to act upon 
the batten. A differential catch arrangement is provided with bent levers, 
which prolong themselves automatically through the downward motion 
of a test boom, in order to slacken the motion of the breast boom in the 
same ratio as its diameter increases, by the winding up of the tissue. 
The cards upon the shafts are passed either to the right or left, over a 
cone, thus causing the shafts to rise or fall with the motion of the cone. 
3506. Surrace Decoration, J. A. Stephan and H. C. Webb.—Dated 18th 

September, 1877. Od. 

This consists in the use of a tube, which can be employed vertically as 
a stamp, or horizontally asa roller, containing within it divisions or parti- 
tions, when such are necessary, and which form a series of reservoirs for 
colours or coloured bodies, either in a liquid, dry, semi-dry, or plastic 
state, which colours or coloured bodies are to be ex from the tube 
through perforated or sunk plates, dies, stencils, or moulds, by means of 
, thus producing at one operation a decorated surface in several 





colours. 
3508. Lecarxes, R. Thomson.—Dated 28th September, 1877. 6d. 

This consists in stitching round the interior of the leggings a little 
below the level of the knee a circlet of lining cloth, the upper free edge 
or rim of which is loose hemmed round, and through this hem or fold of 
the lining is run (or inlaid before hemming) a stout ring or band of 
vulcanised india-rubber, which, when the 1 g is drawn on from the 
foot up over the knee, firmly grips the leg of the wearer just between the 
knee and the calf of the leg, and securely holds the legging in position 
for any length of time. 

3508. Pavina Stans, &c., J. Hodges and J. W. 
September, 1877. 6d. 

The cement is prepared and placed into open moulds arranged upon a 
table, to which a tremulous motion is imparted by cams, the table alter- 
nately rising and falling, and thus condensing the material supplied to 
the moulds without the ordinary stamping or ramming. An improved 

ition to be used consists of ground asbestos mixed with the 


Butler.—Dated 18th 
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3209. Umpretias ann Parasots, W. R. Lake.—Dated 23rd August, 1877. 
—{A communication.) 6d. 

In order to secure the ribs in position their ends are formed with 
T heads, whose narrow sides enter slots or openings in a collar fixed to 
the upper end of the stick, and by a partial turn of the ribs the heads so 
engage with the collar as to be securely attached thereto. The stretchers 
also have T heads, which enter slots or openings in a collar fixed to the 
runner, the said openings being closed by a rotating band fixed on tho 
runner, but rendered accessible by means of a slot in the said rotating 
band, whereby, when the slot and one of the openings register or com 
municate, a stretcher may be applied or removed. 

8462. Sream Enarnes, XK. W. Jurisch and J. H. Lewis.—Dated 14th Sep- 
tember, 1877. Gd. 

The exhaust steam is conveyed from the working cylinder, at the 
change of the stroke, into a second cylinder, where it es expanded 
in any desired ratio, thus leaving as indicated effect of the working piston 
the force exercised on the piston from the boiler, minus the back pressure 
caused by the mean tension of this expanded exhaust steam during its 
process of expanding. 

3467. Macnines ror Puncutne anp Rivetrina LARGE on Heavy Puate- 
work, W. Arrol.—Dated 14th September, 1877. 6d. 

For ordinary rivetting the machine is constructed of two solid malleable 
iron or steel beam-shaped end frames or jaws. ese two end frames 
are secured together at their one end by a hollow stecl or iron stay and 
jam nuts, and further secured near the middle by two side straps of 
malleable iron or steel, checked into or over them there as buckles at the 
end of these plates, with screwed bolts passed through them, leaving the 
end frames or arms at such a distance apart, and projecting out at their 
ends beyond the middle we where the pressure is applied, as to take 
in the water-compressing cylinder and ram with its die on the inside of 
one arm and the corresponding die on the other on each side of the plate- 
work, with sufficient room to alow this to be rivetted right along each 
row or streak of saps all quite clear of the middle straps or stays which 
sustain the pressing out strain, while the hollow stay at the other end 
sustains the crus strain in rivetting. The water-compressing 
cylinder is bored parallelly inside, with solid square flanged bottom to be 
screwed to corresponding lateral flanges on the inner face and outer end 
of its carrying arm, and the ram or piston turned with a po ring or 
cylindrical part at the inner end to fit the cylinder, with two reverse- 
edged discs of waa leather secured with turned curve-edge disc plate 
between them, and an end plate securing the Lefora | screw pins to the 
inner end of the ram, the outer end of which is turned cylindrically ,, of 
an inch less than its inner piston end, which fits the cylinder so as to fit 
and work out through the annular end cover, fitted and secured to the 
outer round flange of the cylinder, with an ordinary inverted annular 
cupped leather and ring, inside of it, filling the cupped groove out to the 
contracted part of the ram. 


o1e8. Aoricutrurat DRIL1s, J. S. Kipping.—Dated 14th September, 1877. 
6¢ 


This consists in the use of a travelling surface provided with recesses’ 


of suitable magnitude for receiving the particular seed required to be 





materials usually employed for the manufacture of pipes, emery wheels, 
and grindstones. 
3518. Lantnorns ror Lamps, 7. Richmond.—Dated 19th September, 1877. 


6d. 

This consists in the construction of lanthorns for lamps burning paraffine, 
petroleum, and similar oils, with a partition, conduit, or air chamber in 
the lower part thereof for the purpose of guiding and concentrating a 
current of air to and upon the flame, and thereby causing it to burn 
clearly and steadily without the assistance of the pune chimney usually 
employed in conjunction with such lamps and lanthorns. 


3520. Umpretia and Parasot Frames, W. Leggoe.—Duted 19th Septem- 
ber, 1877. 4d. 

This consists in the provision and application in bination to the 
frames of improved middle bits, which are clamped round the ribs, and 
are formed with inner projecting bearings or side extensions between 
which the outer ends of the stretchers, which are formed single-ended, 
are entered and secured by rivets. 

3533. Corr Barres, C.D. Abel.—Dated 20th September, 1877.—(A com- 
munication.) 6d. 

The core barrels for casting pipes, &c., are constructed so that they may 
be collapsed after the casting is made, and may thus be readily removed. 
The barrel is made in two pairs of seg ts placed opposite each other. 
An arm is attached io the inner face of each —— and at either end, 
which arm passes through holes in cylindrical diaphragms and terminates 
in a wedge-shaped h bearing on a hanger pease. surface in sleeves 
which slide in the diaphragms, and have a passing through them. 


$542. Raisine anp Lowerinc Router Burnps, J. Johnson.—Dated 20th 
September, 1877. 6d. 

A pulley is placed on the roller excentrically to its axis, and one end of 
a cord is attached to the pulley and passed round it a sufficient number 
of times, then passes downwards, and is fitted with a weight, which upon 
being raised causes the blind to descend by its weight and thus wind up 
thecord. Upon the weight being pulled down the cord is unwound and 
the blind raised. The bracket to carry the roller is formed in two parts, 
one having an eye, with a screw thread and a shank, which may be 
screwed into the wood work at any angle, and the other ha a shank 
which screws into the eye and formed with a weg tn, ae the upper 
extremity. By screwing the shank through the eye the ng may be 
adjusted to any height. 
3548. Routine Metats, J. H. Johnson.—Dated 20th September, 1877. 6d. 

This consists essentially of a novel arrangement of the rolls, which are 
placed in sets or tiers one above the other, and combined with guides 
which serve to conduct the bar of iron automatically from one pair of 
rolls to another, and from the upper tiers to the tiers below. 


3544. Botts ror Fisn Puates, J. EF. Rogers.—Dated 20th September, 


1877. Sd. 

The bolt is U-shaped, the distance between the two branches bein; 
equal to the ig ac a holes in the fish plates. The branches are plac 
through these holes and nuts are fitted to their screwed ends, thus firmly 
securing the plates. The bolts are bent from rods of iron cut into suit- 
able len, und placed in front of two horizontal grooved pulleys; a 
slide worked by acrank advances and drives them between the pulleys, 
thus giving them the required form. The screw threads are cut simul- 
taneously on each branch by means of two parallel spindles geared 
—— by spur wheels and driven from a t between them. Each 
spindle carries a set of ordinary screw dies. 

3548. Brewine Apparatus, J. Brecknall.—Dated 21st September, 1877. 


2d. 








This consists in arranging each distinct vessel or vat above one another, 
the wort boiler being placed on the ground floor or level, next comes the 
mash tun, and above this the water boiler. A cold water jacket is fitted 
round the wort boiler. 

3559. Treatine Cast Steet on oTHER INGoTs, B. FE. Cammell and J. 
Dufield.—Dated 21st September, 1877. 8d. 

This consists in immersing the ingots in a bath of or surrounding 
them with some non-conducting material i diately after they are 
released from their moulds. The object of thus surrounding the ingots 
while in a heated state with some non-conducting material is to exclude 
the air and to allow the heat from the interior of the ingot to radiate 
towards the exterior so as to equalise the -heat throughout. By so 
equalising the heat the ingots can be rolled, hammered, or forged into 
bars, rails, plates, or other forms, without having to subject them to the 
action of a re-heating furnace. 
$3560. Macuinery For CuTTING AND SHarinc Woop, Merat, &c., G. 

Mason and A. Muir.—Dated 21st September, 1877. 





fitted with quadrants, and other quadrants fitted to a cross shaft work 

in them. A slotted lever is fitted on the same shaft, and this lever has 

an adjustable stud. Another stud is fixed at a convenient place so that a 

connecting rod can connect the two studs. 

3561. Apparatus ror Wravinc Loorep Leno AND OTHER Faprics, L. 
Hall, R. Smith, and D. Snape.—Dated 21st September, 1877. 6d. 

The warp t on leaving the warp beam or beams are drawn 
through the harness or healds as usual, and those warp threads that 
require twisting are drawn in twos or more through beads or small \. 
The healds or harness are caused to be lifted up on either side of the 
middle ends when looping to give the twist, and on one side only when 
weaving twill, plain, satin, or figures. When two or more warp beams 
are used, a self-slackening apparatus is employed, consisting of a rod, 
which is lifted when the warps are tightened, and a catch which is acted 
upon by the rod ; this catch takes into a ratchet wheel on the warp beam, 
and when the rod is lifted the catch liberates the warp beam and allows 
the yarn to be drawn off. 

3577. Betts ror Transmittinc Power, F. Wirth.- Dated 22nd Septem- 
ber, 1877.—(A communication.) 6d. 

Wire chains are used in combination with leather in such a manner as 
to be able to bend the belt. The power of draught caused by the transfer 
to the pulley affects only the chain ; the leather back gives the adhesive- 
ness requisite. 

3578. Macuinery vor Carvine Woop, Sronz, &c., J. Pollock.—Dated 
24th September, 1877. 10d. 

This consists of two main parts, viz., a bed-plate or carriage for carry- 
ing the patterns or designs to be reproduced, and the articles or pieces 
of wood or other substances upon which the patterns are to be re uced, 
and of an upper part supported and turning in bearings carried —_ 
columns or other suitable framework. The bed-plate or carriage 
backward and forward motions imparted to it, in a manner sim: +o 
the manner in which such motions are imparted to an iron-planing 
machine. The upper _ consists of a framing mounted upon sleeves 
or centres, turning in bearings or columns, or a framework, its fore part 
overhanging the bed-plate or carriage, and having a cross-head for carry- 
ing a guiding point and spindles, which hold the carving tools. Each 
spindle carrying the carving tool is provided with a pulley by which the 
spindles are driven through bands upon pulleys on a driving shaft, 
passing through the sleeves, upon which the upper part turns, by which 
means the motions of the shaft and of the upper part will not interfere 
with each other. 

3583. Manuracture or Paper, G. Tidcombe and A, Millburn, jun.— 
Dated 2Ath September, 1877. 6d. 

In converting the pulp into paper it is passed between two continuous 
webs of wire gauze through pressing rollers, so as to squeeze out the 
greater portion of moisture and press the fibres together on both sides 
alike, For sizing the paper in a continnous web it is passed through a 
size trough under or over a vacuum roller, so that the size solution is 
drawn through the body of the paper, the surplus being squeezed out by 
pressing rollers. For treating successive sheets in this manner they are 
passed through the trough between travelling webs. 


3584. Horsesnoes, J/. Plate.—Dated 24th September, 1877. 4d. 

The horseshoes are made of malleable cast iron and are furnished with 
hollows at the bottom for the reception of a packing of hemp, wood, or 
other suitabte material. Three tongues are formed on the shoe and are 
bent over the hoofs, and serve as attachments to strengthen it. 

3585. Reapinc Macuines, &c., For Brnpinc Cur Crops OR OTHER 
MATERIALS, EF. Whitworth.—Dated 24th September, 1877. 10d. 

The knotting mechanism consists of a rod or shaft having a curved or 
hooked extremity in a recess, in which is placed a small hook or opening 
to receive the binding material, and which hook receives a slight auto- 
matic motion from the turning of the knotter shaft and the action of the 
binding material. The shaft or rod has a spiral thread or groove formed 
on it which causes it to partake of a to-and-fro motion when it is rotated. 
The rotation may be given it by a toothed pinion connected with the 
knotter shaft, and gearing into a wheel or segment, to which motion is 
suitably communicated from the mechanism of the reaper or other 
machine to which the knotting mechanism is applied. 

35902. Apparatus ror HavLine Fisuinc] Nets, &c., G. Souter.—Dated 
25th September, S77. Gd. 

A standard is attached to a sole plate on the deck of the boat. Through 
this standard passes a horizontal shaft carrying a main sheave upon one 
end and a spur wheel upon the other, which is driven by a pinion 
rotated by a winch handle. The shaft carrying the pinion is fitted with 
a ratchet or pawl, which can check the motion either way, and by means 
of a lever the pinion can be disengaged, allowing the other parts to run 
free. Below the main sheave are mounted a number of smaller sheaves 
turning on spindles, and around these sheaves and the main sheave the 
hauling rope is passed, and on the rotation of the main sheave the 4 
is hauled in. The standard can be set at any position by turning it in 
the sole plate and fixing it by means of a pin which engages partly in 
notches formed in the sole plate, anc partly in corresponding notches 
formed on the circular foot of the standard. 

3593: MANUFACTURE oF NalILs, Spikes, Pins, &c., B. P. Walker.—Dated 
25th September, 1877.—{ Not proceeded with.) 2d. 

A piece of metal detached from a suitably tormed strip or wire, having 
sufficient width, is formed into two nails by one operation. The ends of 
the detached piece of metal ure formed into heads by the action of gripping 
dies and punches similar to those of the well-known nail ‘machinery in 
ordinary use, excepting that the heading apparatus is employed so as to 
head at each end simultaneously. By the action ef cutters suitably 
shaped, this double headed blank is divided so as to make two nails at one 
operation. 

3594. Ramways anp Tramways, IW. Brookes.—Dated 25th September, 
1877.—(A communication.) 6d. 

The rails for railways consists of a steel bridge rail, from each side of 
the foot of which rail projects downwards a longitudinal rib forming a 
eatch. The rails rests upon a double flanged girder or bar of double T 
or section. The rails may be affixed to transverse iron sleepers rolled 
to ar— section, the top being flat with a flat groove running along its 
central part, and the sides being inclined slightly outwards. For tram- 
ways compound rails are formed by affixing upon a double T or {-shaped 
girder or atram rail of ordinary section, but having on each side 
— om projecting downwards, so as to embrace the upper flange of the 

er. 
3595. Apparatus FOR EXHIBITING ADVERTISEMENTS, J. Stansfleld.— 
Dated 25th September, 1877.—( Not proceeded with.) 2d. 

A pulley upon the axle of the wheels of a carriage causes a box to 
revolve as the carriage is moved, and thus successively exhibit the 
advertisements which are pasted on the box. 

S006. MANUFACTURE OF CEMENT, W. Joy.—Dated 25th September, 1877. 
8. 


The backs or reservoirs are formed with sloping bottoms, and pipes are 
laid therein, and communicate at one end with the interior of the backs, 
and at the other with an air-tight well into which the slurry to be burnt 
runs by gravity. Thekiln is formed with a perforated floor around the 
u = and on the outside. Flues communicating with the interior 
of the kiln are arranged beneath this floor upon which the slurry is 
8 . The gaseous products of combustion pass through the slurry, 
which is thus dried by means of the waste heat from the kilns. 

3597. Evecrric Tetecrapus, F. H. W. Higgins.—Dated 25th September, 

1877.—{Not proceeded with.) 2d. 

This consists in the" production of audible signals through submarine 
cables by causing a disc or sheet of iron under the influence of a magnet 
to respond by a ticking sound to any alteration in the strength of the 
current flowing through the latter ; an electro-magnet is employed, wound 
with a coil permanently connected with a battery, and also with another 
coil poche! po its ends to the ends of one of the coils of an induction 
coil, the other coil being connected with the cable and the earth. 

3598. ae S. Darling.—Dated 25th September, 1877.—(A communica- 
tion, . ‘ 

One end of the eraser is formed with a bevelled edge to enable a line to 
be erased up to a desired point, without touching the rest. A small 
brush is fixed to the other end for sweeping off the small particles of 
paper and india-rubber which become detached in using the eraser. 
3599. Macuinery ror Compressina Arr, J. E. Stokes.—Dated 25th Sep- 

tember, 1877. _ 6d. 

This consists of a series of inlet valves and cylinders fitted into the 
outside covers of a main cylinder, such number of valves and small 
cylinders to be determined by the size of the main cylinder, each valve 
to have a free and independent action of itself, and perfectly free from 
all kinds of spring. 

3600. ComBine Sink, &., S. C. Lister.—Dated 26th September, 1877. 

This consists in using a straight nip in place of a circular one. 
3602. TricycLes anp Bicyctes, J. Jackson.—Dated 26th September, 1877. 

—(Not oo with.) 2d. 

The tricyle is constructed with all three wheels running loose on their 
shafts, the driving wheels being driven by catches actuated by discs on 
the po ag and engaging with ratchets formed within the boxes of 

e wheels. 


6d. 





8d. 
For aay 2 teeth in wood wheels a cutter is — so that in one 
w 





3603. METER For Taps, G. A. Adeins.—Dated 26th September, 1877. 6d. 
position its face is radial to the centre of motion around which it revolves, The ap tus is constructed with a tap, which is attached to the usual 
and in other positions its face is tangential to corr ding circles drawn | beer engine or other similar apparatus, and which (on the pump lever 
round and from the centre of motion. The position is changed as the | being worked) delivers the liquor or fluid intoa measuring drum or wheel 


cutter slides across the face of the wheel for bevel wheels. For cu 

metals and other materials a frame is made with a cradle fitting in curv 
slots, so that the cradle can rotate from the centre; the cradle carries a 
cutter box fitted so that it can be twisted sideways for cl in the 
back stroke of the cutter, and it also swivels on a pin. The cradle is 








attached to a spindle, on which is a serew working a toothed wheel on a 
— which passes through a tube connecting the case surrounding 
the measuring drum, with a case surrounding suitable registerin 


mechanism, and actuates such mechanism, which registers on suitable 
dials the quantity of liquor which has passed through the tap. 
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$3610. Expanston Apparatus ror Wixpinc Enornes, J. Lloyd.—Dated 
26th September, 1877. 6d. 

A disc is actuated by a shaft connected by gearing to the drum shaft, 
so that the disc makes one revolution, while the drum shaft makes the 
number requisite to perform the up or down journey in the pit shaft. 
On each side of the disc a number of cut-off plates are bolted, each having 
a certain amount of taper. These plates come in contact with catches, 
which raise a lever connscted to an equilibrium valve. This valve cuts 
off steam according to the taper of the cut-off plates. 
$3618. Arparatus ror Licutinc STREET AND OTHER Gas Lamps, J. Long- 

shaw.—Dated 27th September, 1877. 6d. 

Each gas tap is provided with a small electro-magnet, and by exciting 
all these electro-magnets at once by a cunent of electricity all the taps 
can be opened or closed simultaneously. The electro-magnets are pro- 
vided with wires, by means of which they are all connected to a battery, 
or series of batteries, at a distant point, or to any other known means of 
producing 2 strong electric current. The lighting of the gas is effected by 
means of platinum wire or foil, or spongy platinum, assisted by an electric 
current. 

3619. Bouts anp Nuts, A. Parry.—Dated 27th September, W877. 4d. 

Longitudinal grooves are formed opposite some of the angles of the 
aut, and in the threaded part of the bolt a tapering groove is made, 
— upon being turned opposite to one of the grooves, receives a pin 
or Key. 

3620. Scyrues, G. Booth.—Dated 27th September, 1877. 6d. 

The backs are formed from iron rolled in continuous lengths, and of the 
width only of the tang end of the back, the rolls being so constructed as 
to form the iron with the required flange. The iron is then cut into 
suitable lengths for forming the backs and tapered by any suitable 
means, the tang being afterwards forged thereon. Instead of c 
the plate by hand it is effected by pressure, the back edge of the blade 
being also turned up by pressure. 

3624. Sream Enorxes, A. B. Wilson.—Dated 27th September, 1877. 4d. 

This consists in fitting a differential valve or cock to te the 
admission of a fluid into the ends of a cylinder, the piston of which is 
connected to a valve of any steam engine, the erential cock or 
valve being so formed that the variation of the governor is transmitted 
thereto, and from thence to the valve gear of the engine, the power for 
the purpose being obtained by the pressure of the fluid acting on either 
side of the piston. 

3627. Kaverposcorr, G. W. Ambridge.—Dated 27th September, 1877. 6d. 

This consists of a darkened tube fitted with two or more plane mirrors 
inclined to each other at a certain angle, and placed in a particular 
manner to the eye and object. This tube is attached by an arm toa 
small circular table, on which rotates a glass case containing the objects 
to be viewed. Opaque objects, such as coloured cardboard, pencillings, 
metal cuttings, cloth, &c., are employed, and produce similar effects to 
those employed in the old kaleidoscope. The tube is open, and has a 
section cut off at the lower end to admit light. 

3631. Morrs, Tiprers, on Boas, J. Pick.—Dated 28th September, 1877. 6d. 

This consists of a broad, flat, stole-shaped boa, which, after encircling 
the neck, descends down in front to the point or place where the muff is 
usually carried, and where it is so contrived as to afford a warm retreat 
for the hands. 

3632. Crocner Hooks orn NEEDLEs, W. Dangerjield.—Dated 28th Sep- 
tember, 1877. 6d. 

This consists in securing the shanks or shafts of metal or other 
—e hooks or needles in their handles by means of wooden or other 
plugs. 

3634. Sream Borers, W. R. Lake.—Dated 28th September, 1877.—(A com- 
munication.—( Not proceeded with.) 4d. 

This relates to Cornish boilers. The fireplaces in the boiler tubes are 
dispensed with, and at the front of the same is placed a large cylindrical 
casing, which is provided with an internal cylinder, forming the fireplace 
or furnace. Above the casing of the fireplace is arranged a reservoir for 
water and steam attached by plate or sheet iron connections. Steam and 
water communication is established between the reservoir and boiler by 
means of pi) The two levels in the boiler and reservoir are rendered 
uniform by a valve and float. 

3635. Sarery Caces ror Mines, M. Thomson.—Dated 28th September, 
1877.—{Not proceeded with.) 2d. 

This consists in fitting hinged flaps or lugs at or near the corners of 
the cage, preferably near its upper end, which are caused to fly open by 
gripping or resting on one or other of the set of beams or buntings, when 
the main rope breaks, and so arrest the descent of the cage. 

3636. Waren Waste Preventers, W. Martin.—Dated 28th September, 
1877. 6d. 

The apparatus is constructed so as to give a flush and an after-flush by 
one action of the pull which is attached to one side of a weigh shaft or 
spindle, and to the same side a rod is fixed, to the lower end of which a 
piston is fitted. The piston works in a cylinder open top and bottom, 
and situated in a measuring box, and carrying at its extreme lower end 
a valve to close the outlet to the urinal to be after-flushed. On the 
opposite side of the weigh shaft is a similar rod working im a cylinder, 
and fitted with a valve to close the outlet to the urinal to be flushed. 
3637. Apparatus ror Licutinc, WARMING, AND VENTILATING, C. G. 

Virgo and A. Akeroyd.—Dated 2th Septémber, 1877. 6d. 
The on globe or shade is entirely closed from communication with 
the air of the room, and the required atmospheric air of combustion is 
conducted into the globe or we = through pipes fitted to a pendant from 
the ceiling of the room, or toa bracelet fixed to a wall. The fresh air 
passes through openings and through passages or pipes to a chamber 
placed in the ceiling, and between the joists, or in the wall. The 
chamber is constructed in two distinct com ments, or there may be two 
separate and distinct chambers, one for the admission of the fresh air, 
and the other for the escape of the vitiated or burnt air, which escapes 
through suitable passages. 
3638. VeLocirepes, W. H. Bliss.— Dated 29th September, 1877.—( Not pro- 

ceeded with.) 2d. 

A tricycle is made having the driving wheel similar to a modern 
bicycle with brake attached. The backbone is formed so as to fit and 
screw up in a socket in the back fork or arms that are attached to the 
axle of two small back wheels with suitable springs, and a centre piece 
with a slot to work on a pivot or bolt in the centre of the axle, in such a 
manner that the driving wheel may be kept upright although travelling 
on the inclined side of a road. 

3640. Suvkinc or Fixinc Cotours iy MaTERIALS OR Supstances, G. 4. 
Smith.—Dated 29th September, 1877. 6d. 

This relates to the sinking or fixing of colours and marks or designs in 
colours in, upon, and under the surface of mineral, animal, and vegetable 
materiais, and it consists in the stamping or painting in the usual 
manner of colours or marks or designs in colours upon the surface of 
the material and then subjecting the same to the action of heat and 
vapour, whereby the colour or design is caused to penetrate and be fixed 
upon and under the surface. The surplus colour is subsequently washed 
away or removed. 

3641. Camp Batu, 7. Mackin.—Dated 29th September, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists of a vessel of sufficient size to constitute a sponge bath, 
and also of a pole made in two parts and united with a joint, so that 
when out of use it may be folded up and packed into the bath. The 
upper part of the pole has an arm attached to it, anda mpicere | piece 
for carrying the arm in a horizontal position. The arm is provided with 
a pulley and rope or chain for the ‘ar’ grey of raising the reservoir which 
contains the water for the shower bath to the top of the tent. The reser- 
voir is provided with a valve, which has connected to it a cord or chain, 
for producing the shower bath. 

3642. Tempies ror WEAVING, 7. Priestley and J. Parkinson.—Dated 29th 
September, 1877. 6d. 

This relates to segment temples having the rings or rollers centred on 
the washérs or distance pieces, and consists in forming a groove in the 
washers longitudinally with the axis of the temple, and which, when 
the temple is fixed to the loom, is on the under side. The stretching of 
the piece on the teeth of the rings or rollers draws one side of the 
rings or rollers against the top of the distance pieces towards the centre 
of the loom, and thus leaves a small space at the top side between each 
of the rings or rollers and distance pieces, into which the dirt, &c., falls. 
The opposite sides of the rings at the under side of the temple are 
drawn against the side of the distance pieces, and the edges of the 
gas remove the dirt, thus keeping the rings or rollers clear and free to 
revoive. 

3648. Treatinc THE ReFuse or Towns, A. Fryer.—Dated 29th Septem- 
ber, 1877. 6d. 

This relates to improvements in revolving, concentrating, or drying 
cylinder described in patents No. 550, dated 11th February, 1876, and No. 
3125, dated 5th August, 1876. The fluid is brought into the apparatus 
through a pipe of large diameter, part of which is made of some flexible 
material. The flexible portion is led through an apparatus termed the 
“‘ trap,” which is actuated by a cam attached to the revolving cylinder, 
which compresses the pipe so as to close or partially close it during the 
greater portion of the revolution of the cylinder, while the action of the 
cam removes the compression and leaves the pipe almost or quite wide 
open during another portion of the revolution of the cylinder. For the 
discharge of the concentrated material from the cylinder an annular 
internal flange or ring is inserted some distance within the cylinder, near 
the discharge end attached to the shell of the cylinder. The end of the 


cy linder is partially closed by its own annular flange. The material over- 
flows the annular flange within the cylinder and finds itself in the space 
between this ring and the annular flange forming the end of the cylinder 








mero this space it passes away through a hole made in the shell of the 

cylinder. 

36 . Roormnc Tires, J. Wilkinson.—Dated 29th September, 1877. 4d. 

The beak of the tile is formed by turning down the clay from the upper 
outside arris of the tile toa sufficient extent to form the rib or beak on 
the inside upper arris, thus maintaining an equal portion of clay at that 

, and thus greatly reducing the risk of warping. The upper arris of 
the lower end of the tile is bevelled, so as to still further reduce the 
weight and give a better appearance to the tile when laid. 

3645. Comprnep VENTILATORS AND Frncer PLates, Hooks, Bouts, AND 
Knockers, J. Currall.—Dated 29th September, 1877. 8d. 

The finger plate is of a trough form open at the top, so that when fixed 
to the door with its open end upwards, a narrow space is left between it 
and the door. A current of air from the outside of the room enters the 
plate by means of an opening made in the door, and passes in the room 
through the perforated top. Hooks, bolts, and knockers are attached to 
a trough plate of similar construction. 
soe. MACHINERY FoR CuLtivaTinG Lanp, F. Savage.—29th September, 

877. A 

In order to lift clear from the ground the hind wheels and winding 
drums of traction engines used for hauling cultivators, hydraulic rams 
are employed, the cylinders of which are attached to each side of the 

ler. Water is pumped into these cylinders by the feed pump, and 
causes the rams to press on the ground and raise the wheels. The 
cultivator or harrow is lifted by the forward rope or forward draught 
power, thus saving the extra strain upon the rope whilst moving 
the ae: anchor, while by the same means the tines can be 
lifted out of the ground in any part of the field, so as to clear themselves 
when they get choked without stopping the engine. A revolving shaft is 
placed across the frame behind the two hind wheels, and is fitted with 
two cross arms, jlong enough to lift the tines clear of the work when 
pressed. Turning around the shaft is a lever arm carrying a paw) work- 
ing with a ratchet wheel on the shaft. When thelever is moved forward 
the arms are raised off the ground. To steam balance ploughs, a balance 
roll is attached to one side, to work automatically with the plough in one 
operation. 

3647. Propvucine Copies or Writines, Drawines, &c., F. 
Dated 29th September, 1877. 6d. 

This ists, first, in obtaining a surface which will cut or pierce a sheet 
of paper when pressed upon it; a number of very thin steel blades, all of 
equal height and sizes, with a very sharp edge, or with a large number of 
sharp points on one of their ends in the direction of their lengths are 
placed together, side by side, the sharp edges or the sharp points upwards, 
and made into a plate. In the next place it is nec to make a 
stencil by placinga sheet of paper upon the cutting or piercing surface 
with a hard pencil or style ; the plate will then pierce or cut the sheet of 
paper in those places only where the sheet of paper bas been pressed with 
the style on the pencil against the cutting or piercing surface of the 
plate. The lines of the writing or drawing will thus be formed in the 
stencil by a series of small holes or cuts; colour or ink is made to pass 
through the holes or cuts of the stencil, and to be deposited upon a sheet 
of paper pressed against the stencil. 

3640. Macninery ror Unwinpine anp Cross Currinc Matcues, G. 
Bvans,.—Dated lst October, 1877.—{A communication.) 6d. 

The splints are wound between two bands in a circular form and are 
dipped at both ends, the splints being long enough to form two matches. 
The circular coil is placed on a shaft fixed on an arm of the frame, and 
fitted with a friction pulley, which gives tension to the coil by pressing 
against a strap fastened to a stud fixed in a bracket at the top, and having 
a weight at the bottom to steady it. The operator takes the ends of the 
bands, and places one end of each round shafts, one at the top and the 
other at the bottom of the machine, and which, when set in motion, 
unwind the bands from the coil, leaving the matches between endless 
bands or straps which carry them between two revolving discs and 
forward under a revolving cutter, which divides them in the centre. 
3650. Traveciers’ Portas_e Cookinc Apparatus, J. Curtis.—Dated 

lst October, 1877.—{ Not proceeded with.) 

A small tin box is employed about 7}in. long, 4in. broad, and 2in. deep, 
and in the corners are pleced angular bottles, boxes, or canisters for hold- 
ing respestively spirits, milk, salt, a spirit iamp, and tea and sugar; in 
the centre of the box, filling up the intermediate space, is placed a frying 
pan, into which fits a kettle, inside of which is a tea strainer, a holder 
for containing an egg whilst boiling, an egg-cup and portable water- 
bottle. On the top of the frying pan and kettle is put a drinking cup, 
standards, or brackets, and a plate for eating off. The inside of the box 
lid is provided with loops or brackets for hciding a knife, fork, and spoon. 
3651. Gas-merer Inpices, G. Joslin.—Dated lst October, 1877. 

ceeded with.) 2d. 

An additional index is connected by a train of wheels to the ordinary 
index, so that the consumer may ascertain the consumption of gas for 
any period, and set the hands at zero without interfering with the ordi- 
nary index. This additional index is so arranged that by means of a 
friction or slip wheel, and a key, each pointer may be turned separately 
on its spindle. 

3652. Composire Guys, W. Pelliser.—Dated let October, IST7. 6d. 

This consists in the construction of a composite gun of a wrought iron 
tube, of a coiled wrought iron tube in one length or in two separate 
lengths shrunk thereon, and of a heavy cast iron breech casing stopping 
short at some distance from the muzzle, and holding the second tube by 
means of a screw collar. 

3653. Macuivery ror CHorrinc anv Spiittinc Woop, &c., F. Holines 
and R. J. H. Saunders.— Dated lst October, W877. 6d. 

Two knives are arranged at right angles to.each other in a T-shaped 
trough, into which the blocks to be cut are fed, and after passing under 
one knife, where they are split in one direction, are pushed forward by a 
—— under the second knife, thus splitting them at right angles to the 

rst knife. The plunger is actuated by a lever and counterweight, 
which is raised and lowered by a cam attached to a shaft above. 

3655. Instrument ror Cuttinc Twixe, 8. Grafton.—Dated 1st October, 
1877.—{Not proceeded with.) 2d. 

This consists in a circular knife about lin. diameter, the cutting edge 
of which is at right angles with its disc, the disc having a hole through 
its centre, into which a ferule is attached, and into which ferule is fixed 
a small wood handle having a hole through its centre also. Near the end 
of the handle is another hole at right angles, and communicating with 
the centre one. 

3656. Warer Gaveors, G. C. 
proceeded with.) 2d. 

This consists in adapting to the metal frame of the instrument a 
reflecting mirror, which is capable of receiving a pencil, or ray of light 
from any source, and of reflecting it on to the glass tube. 

3657. Drawinc Heaps ror MACHINERY FOR SPREADING, DRAWING, AND 
Twistinc Hemp, &c., 7. Lawson.—Dated Lat October, 1877. 6d. 

This consists in the application to Grawing heads for the formation of 
an extended interlocking surface of a series of loose driven holding bars 
interlocking with a lantern wheel, such loose bars being guided in their 
course by an endless race. 

3659. NcemBerinc APPARATUS FOR PRINTING Presses, W. R. Lake.— 
io? lst October, 1877.—(Not proceeded with.)—(A communication.) 
2d. 

The device can be enclosed in the chase like ordinary type, and is 
caused to operate by the pressure of the platen of the press, forming 
numbers consecutively, which are printed as part of the impression. 
3660. Truss, H. Loewy.—Dated lst October, U877. 6d. 

_To enable the pad to follow the upward movement when the leg is 
lifted, or to turn downward when, for instance, the body is bending 
forward, the pad is made to turn half-way round a stem, like the human 
hand on its wrist. Round this stem a spiral spring is coiled, and this 
spring resists the turning movement, thus exercising a constant pressure 
against the pad, and thereby working the same equal and constant pres- 
sure upon the rupture. 

3661. Postrace anp oTHER Stamps, W. R. Lake.—Dated lat October, 1877. 
+A communication.)—-(Not proceeded with.) 2d. 

Lines, dots, or characters are placed on the surface of the stamp, such 
lines consisting of a material that unites with and chan the oily 
matter in the ink, thereby forming a soapy compound, so that when an 
attempt is made to wash off the cancelling ink, the lines will be washed 
out and thus expose the attempt. 

a y+ ean or ARMOUR-PLATES, J. D. Ellis.—Dated 1st October, 

877. 6d. 

_ A wrought iron plate is made of the required thickness, and a wrought 
iron frame is fixed round the edges thereof. The plate with its frame is 
then heated to a welding heat and a suitable quantity of molten steel 
poured on the surface of the plate, thereby filling the enclosure within 
the frame with steel of the thickness required. The plate is then 
allowed to cool, so that the steel and iron may become welded, and it is 
afterwards rolled to the required thickness of the armour-plate. 

3663. Apparatus ror Cootinc MILK AND SEPARATING OUT THE 
CREAM THEREFROM, W. A. Barlow.—Dated 1st October, 1877.—(A com- 
munication.) 6d. 

The apparatus consists of two rings held at proper distance apart by 
tie rods, forming framing in which is provided bearings for a vertical 
shaft capable of rotating, said framing being encased or not, or partially 
so, as desired, by a circular screen. The vertical shaft carries or has 
keyed thereto a ring, which ring is provided with hooks from which pails 
filled with milk are hung. 

3666. Looms, G. Hodgson and J. Broadley.—Dated 2nd October, 1877. 6d. 

This relates to a means of regulating the letting off of warp from the 
warp beam. A ratchet wheel on the warp held from rotation in 
one direction with an elastic holding, by means of a click carried by a 


de Zuccato,— 





2d. 


{Not pro- 


Goddard.—Dated lst October 1877.- {Not 





stud, operated by adjustable spring pressure, The ratchet wheel is 
—- so that the warp beam may turn freely within it, except as con- 
tro ~ by a pressure operated by springs adjustable by set screws 
or otherw’ . 


3669. Cor Borrom Paster or Paste Box, W. H. Bailey and J. Cord- 
6d, 


ingley.—Dated 2nd October, 1877. 

The is supplied automatically to the distributing brush in \ 
portion to the amount of surface pasted. The distributing b is 
affixed to the side of the paste box, and supplied with paste through a 
spout. Within the box is arranged an endless belt upon pulleys in 
over the spout, and peace a the paste in the box. The spindle of one 0 
the pulleys extends outside the box, and carries a wheel which travels 
oone ~ surface to be pasted, thus regulating the quantity of paste 
delivered. 


3670. Cuttuine Cast Iron Grate Bars, &c., J. Knowles, J. Pickup, and 
J. Halstead.—Dated 2nd October, 1877. 6d. 

This consists in the application of a metal plate to the side or sides of 
the casting to be chilled; this metal plate is surrounded by a dish of 
water, which extracts and conveys the heat from the castings. 

3671. Tramways, &c., C. H. Beloe.—Dated 2nd October, 1877. 8d. 

The rail consists of two bars set on edge, and carried by and secured to 
cast iron chairs fastened to cross sleepers or concrete. The bars are 
formed with a longitudinal bevelled groove on one side running the 
entire length of the rail. The chairs are formed with bulb heads of a 
section to correspond with the grooves in the rails, he heads of the 
chairs are of such thickness as to separate the bars for the distance 
required for the running groove for the wheel flange. The bars are held 
together by bolts formed with a central hexagonal or square head, and 
having right and left-handed screws to take into the bars, 

3672. Srorrers, Tarps, anp VALVES FOR BEER AND OTHER Bs RRELS, FE, 
W. Hammond and J. Wilkinson.—Dated 2nd October, 1877. 6d. 

Into the inside of a hollow tube is inserted another movable tube, one 
end of which forms the head of the valve, the other end forms a collar or 
piston, fitting loosely into the first-mentioned tube ; the inner end of the 
outer tube has a projection inwards corresponding with the projection or 
collar outwards in the inner tube, the space between the inner and outer 
tube, and resting upon the inward projection of outer tube, and thrusting 
against the outward projection or collar of inner tube is a spiral spring ; 
before this spring is subjected to additional pressure, it keeps the end of 
inner and movable tube forming the valve against the end of the outer 
tube, faced for its reception, quite tight. 

3673. Brake ror CarriaGes, &c., J. G. Mather.—Dated 2nd October, 
1877. 6d. 

A combination of links and levers is attached to the actuating lever, 
having its fulcrum by somone upon the front boot of the carriage near 
the foot board, which links and levers act by means of a friction clip 
upon a drum for communicating motion by means of chains or cords and 
pulley to the brake blocks. The blocks are suspended by the chain or 
cord, and are carried by lever arms having their fulcra below the axle. By 
operating the lever motion is imparted to the dram and thence to the 
brake blocks, which are maintained in contact with the wheels by the 
drum being held in position by a detent and ratchet arrangement. For 
taking off the brakes the detent is released by depressing a heel plate. 
3674. Warerrroor SHors anp Boots, J. Jarvis.—Dated 2nd October, 

1877.—4 Not proceeded with.) 2d. 

This consists in placing on the india-rubber or ‘gutta-percha sole a 
leather heel to prevent slipping and falling. 

3675. Wasninc Urensits, J. Miller.—Dated 3rd October, 1877. 





6d. 


The clothes to be washed are steeped in water containing soap for a 
short time, and are then squeezed and the dirty marks soaped. The 
clothes are then placed in a flexible bag which is deposited on the bottom 


of a box, such bottom being formed of a fluted piece of earthenware. 
The bag is then worked to and fro upon the bottom of the box for some 
time, when the clothes are removed and placed in a mug containing clean 
water, such mug being formed with internal fluting. The clothes are 
well squeezed and the dirty part re-soaped and rubbed against the 
fluting in the mug. 

3676. Neep.es, M. Demmer.—Dated 3rd October, 1877. 4d. 

This relates to packing needles. The eye is pierced with an aperture 
forming three parts of a circle, and is continued upwards towards the 
head of the needle in a longitudinal manner, terminating at the apex in 
an acute angle, whilst this point is met by an angular groove whose 
widest part commences from the head of the needle and meets the apex 
of the eye, the lower portion of the semicircular opening terminating in 
a groove of somewhat similar form. 

3677. Wasninc anp Bieacninc SHeep Skins, P. Puech.—Dated 3rd 
October, 1877. 4d. 

This consists jin taking the dry skins and steeping them in a warm 
bath to remove the grease, in pressing them sufficiently to extract the 
filter and impurities, in beating and washing them simultaneously, by 
preference in hot water, steeping them for a longer or shorter period in a 
tepid bath, to which is or is not added a bleaching matter, to dry and 
beat them forcibly, and to steep thém with or without a depilatory. 
The wool obtained is half combed wool, which, when dried, becomes 
flocky wool, and this latter in turn becomes fleecy wool by passing it in 
a tepid bath, and there submitting it to the action of forks, which turn 
it about, when it is withdrrawn and finally dried. 

3678. Vessers ror Navicatine Canats, J. W. Whinyates.—Dated 8rd 
October, 1877. (Not proceeded with.) 2d. 

The barges are constructed with a bafile board on each side of their 
bows, so arranged that it can rise and lower with the boat as it is laden 
or otherwise. The baffie board is linked to the bow and side by links 
and chains, so arranged by telescopic joints or otherwise that it shal! not 
be perfectly rigid, and can be brought close up against the side when 
required, and can give way when brought into collision with a 
object, being kept in its place at other times by a spring or weighted 
lever or other agency. 

3680. Arracuinec THE INsipe Hanpies or Carriace Doors, &c., C. 
Unitt.—Dated 3rd October, 1877.— (Not proceeded with.) 2d, 

The boss to which the handle is attached is tubular, and therein is 
placed a long screw box capable only of rotary motion. At the rear end 
of the box is a collar which works in a circular depression in the boss, 
and on the front end of the box is a nut. To attach the handle the 
spindle is first adjusted to the thickness of the door, and then passes 
through the door, and the boss of the inside handle is by the 
square hole at its rear end on to the end of the spindle. The screw box 
is then turned in the boss and takes upon the end of the spindle, the 
boss being advanced until its rear end abuts against the door. 

3681. Serep anp Distance Lypicator ror WuHeEews, C. A. Rumble.— 
Dated 3rd October, 1877.—( Not proceededarith.) 2d. 

This consists of a short staff-like case, containing a system of reducing 
gear. This case is suspended from or near its a extremity by a 
short spindle or pin, which is secured by any suitable means to the spoke 
of the vehicle. Being thus suspended and attached to a wheel, 
the apparatus always assumes a ndicular position, and revolves 
round the said spindle or pin when the carriage is in motion. At the 
inner extremity of the spindle is an arm, or, if preferable, asmall cogged 
wheel, which, engaging with a system of ‘ing font, indicates on 
dials or indices suitably displayed the distance travelled by the carriage 
wheel. 

8682. Countinc Apparatus, W’. Spence.—Dated 3rd October, 1877.—(A 
communication.}—(Not proceeded with.) 2d, 

The counted number is indicated by an ordinary numeral, and the 
apparatus may be worked either by rotary or reciprocating motion. All 
the dial wd wwe are on the same axis, and are separately movable around 
it. A portion of the width of each wheel is formed with ratchet teeth, 
and is moved forward by a pawl, which is only in gear when the wheel 
has to be moved. A retainer rests on a cylindrical surface fixed to the 
preceding dial wheel in the series, and only drives its wheel when it 
drops into gaps formed in the cylindrical surface. 

3683. Wrspow Sxutrers or Buinps, A. M. Clark.—Dated 8rd October, 
“1877.—{A communication.) 4d. 

The outer frame is fixed and is fitted with a number of stationary slats 
set vertically in the sides of the frame alternately, with openings of the 
same width. The inner frame slides in grooves made in the outer frame, 
and is also fitted with slats of a slightly greater width than the openings 
left in the outer frame. The inner frame is by means of cords, 
pulleys, and weights, so as to permit of its being raised or lowered, and 
thus fill up the openings between the slats of the outer frame. 

3684. ALARM Apparatus, J. Henson.—Dated 3rd October, 1877. Gl. 

This relates to an alarm signal apparatus for the detection of poachers 
at night time. The apparatus is used in connection with a wire laid 
along the ground, and is so arranged that in the event of any one coming 
against the wire a small gun is fired, and the attention of the watchers 
thereby called, whilst at the same time a rocket is let off, and ascending, 
will be visible for a considerable distance, and will enable the watchers 
to judge where the poachers are. 

83685. Treatinc Yarns, 4. EB. Healey.—Dated 8rd October, 1877. 6d. , - 

This relates to means of rendering yarns, &c., waterproof. The oe te 
threads, or rope are caused to pass through a solution of copperi 
ammonia, and after sufficiont saturation they are led through elastic 
squeezers and caused to undergo circular compression, or in some cases it 
might be by a twisting operation, whereby cohesion of the partially 
dissolved fibres shall be effected. e yarns are then led into a chamber 
to be gently dried, after which they may be wound upon bobbins or into 
balls and placed aside to season. 

8686. BReEcu-LoapInc Macazine Fire-arms, W. R. Lake.—Dated 3rd 


October, 1877.—(A communication.) 10d. 
A sliding bolt carries the firing pin, in combination with which is 4 
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serving to manipulate the bolt in the usual manner, The inner 

na nls handle has an arm which bears > mpapd the front face of a lug 
on the firing pin; this arm has in its front side a groove for the reception 
of a lug on a foking bolt fitted within a rib formed on the side of the 
sliding breech bolt, and provided with a that tends to drive 
it forward into a recess at the rear of the 1. With this arrangement 
it is — to turn the breech bolt without first the handle 
forward on its Fy thus drawing the locking bolt from its recess and 
retracting the pin. The extractor is a rigid hook set in a recess in 
the upper part of the breech bolt; it has an inclined should nged 
in combination with the locking bolt, so that the nose of the extractor is 
forced down by the pressure of the bolt on its inclined shoulder, thus 
giving a firm hold on the cartridge shell. The ejector is formed with two 
curved arms inclined on their front faces, w , when pushed fo: 
strike the shoulder of the breech bolt, and are thereby caused to throw 
the cartridge shells from the receiver, The megane is a tube placed 
below the barrel, and closed at its outer ext ity. At the rear end of 
the magazine is a carrier for elevating the , and consists of a 
suitable arm pivotted in a chamber at the rear of the magazine. The pivot 
of this arm rests in hooks formed on a small lever, which has athumb- 
piece, by which it is adjusted to depress or raise the pivot. A cut-off 
plate is arranged at the rear and at one side of the ne tube, and has 
a slight up-and-down motion, its upper edge being shaped to correspond 
with the fore of the receiver, and is bevelled on its rear face. This face 
is so that in closing the breech it is struck by the end of the 
breech bolt, forcing the plate downwards, A pointed bolt secures this 
plate in position to cut off the communication between the magazine and 
the barrel. 

868'7. Manvuractore or TIN oR OTHER MeTaL CANs oR Borries ror 
ConTarnine O11, &., W. H. Miller and A, P, Steadman.—Dated 8rd 
October, 1877. 6d. 

The bottom is formed of two “- ; an outer piece, which is united to 
the body in the usual way, and in this piece is formed a hole or aperture 
which is covered by a separate inner piece of tin or other meta]. The 
hole permits the introduction of a tool into the vessel for bending over 
the top joint. Then the inner piece is placed and soldered over the hole 
or aperture in the bottom: e two ends of the handle are inserted 
through slits or holes in the can, and they are soldered inside the vessel. 
8688. Water Suppiyinc anv DiscHarGING APPARATUS FOR WATER- 

cLosets, &c., R. Lake.—Dated 8rd October, 1877—(A communica- 
tion.)—{Not proceeded with.) 4d. 

This comprises a swinging tubular branch or arm, so combined with 
the trunk or lower — of water-closet basin, tank, lavatory, or other 
water receptacle, t when the tubular arm is placed in an upright 
position and filled with water, a practically perfect water trap is formed ; 
whereas when the tubular arm is brought to a nearly or quite horizontal 





or dependent position, it provides a — through which the water and 
other mate enclosed in the trun , or other receptacle are freely 
discharged therefrom. 


8690. Macuinery ror Puppiina Iron AND Sree., D. Hipkins.—Dated 
4th October, 1877.—(Not proceeded with.) 2d. 

The is mainly situated on the of the furnace and con- 
sists essentially of the following parts :—At the middle of the foundation 
plate is situated a horizontal toothed wheel which turns on a vertical 
shaft fixed on the foundation plate. The wheel has teeth on its under 
surface, by means of which it receives motion from a pinion, and it has 
teeth on its periphery by which it communicates motion to other parts 

‘of the peed. wig n a strong socket in the bedeplate, near the 
circumference of the toothed wheel described. 
axis works, which carries the inclined bracket, from the top of 
which a rod is mn ge which gives motion to the rabble or padiling 
tool. A slow oscillating motion given to this bracket by means 
of a porwr mee fl rod, one end of which is jointed to one side of the 
base of the bracket, and the other end to a crank pin on the upper side of 
and near the centre of the toothed wheel. In the hollow axis works a 
solid axis, on the summit of the solid axis is a crank plate, on the undér 
side of which is a pinion which engages with the toothed wheel. 

3601. APPARATUS FOR PREVENTING AccIDENTS ON Rattways, G. Whit- 

come.—Dated 4th October, 1877.—( Not with.) 2d. 

This consists in applying by the side of one of a pair of rails a movable 
rail or lever arm in position to be acted upon, when required, by one of 
the wheels of the carriage. This rail or lever arm is by other lever or 
other connection connected to a pin or stop in position to hold a weight 
or one end of a weighted lever ; but on the passing of a train with the 
signal at danger, the age and ti act to draw the pin or 
stop or means holding the weight or weighted lever, to allow the same to 
act on a denoting cap which will cause to te explosive matter so as to 
effect an audible sound, and at the same e to cause an ill tion. 


. Feeprnc anp Courtine Paper, H. J. Haddan.—Dated 4th October, 
1877.—(A communication.) 4 

The web of paper in passing from the roll to the gripping cylinder is 
molstened, ty a cylinder connected with a steam pipe, thus enabling them 
to be printed upon immediately. The web is by jaws on the 
gripping cylinder, and revolving with it untila P n on the cylinder causes 
the cutter to advance, and acting against a stationary cutting blade, cuts 
the paper in equal lengths at each revolution. A curv prevents 
the cutting edge of the revolving knife from coming into contact with 
the edge of the stationary blade. A pair of feed rollers are also used to 
pull the web out to the required length when the knife cuts it off. 
3604. Parer Fasteners, H. J. Haddan.—Dated 4th October, 1877.—(Not 
proceeded with.)—(A communication.) 2d. ; 
This consists of an elongated prong, split vertically through the centre, 
from the point to its juncture with the central of an e por- 
tion, and bent at right angles thereto for adaptation to a concave-shaped 
head to form the complete fastener. 


86905. Prorectinc Exvevores, Bank Notes, &c, rRoM DAMAGE BY 
Sea Water, J. Buckle and J. Saliwon.—Dated 4th October, 1877.— 
(Not proceeded with.) 2d. 

The documents are first enclosed in an ordinary envelope of white 
glazed lining, which is in turn enclosed in an outer envelope of oiled silk, 
the flaps being hermetically sealed with a cement composed of white 
shellac and methylated spirits. 


83696. Tite Covertncs ror Wa.us, &c., G. A. Marsden.—Dated 4th 
October, W877. 4d. 

In order to prevent the tiles falling off they are made to key into each 
other by forming a projecting flange on the back part of two po te of each 
tile to fit behind the one below and on one side of it. 

3607. Fences, 7. Kennan.—Dated 4th October, 1877. 6d. 

This consists in the combination of two or more anchor or claw pieces 
or parts jointed or connected with an upright standard, post, or ', 80 
as to form a self-fixing base or foot for the iron standards, posts, and 
pillars of iron bar and wire fences. 

83698. Onrarstnc Cotourtne Martrers, J. P. Griess.—Dated 4th October, 
1877. 4d. 


This consists in the production of colouring matters suitable for dyeing 
and printing by converting nitro-phenols for, the substitution com- 
evel. thereof into their corresponding diazo compounds, and acting 
with the said diazo I b 
belonging to the phenolic series. 
8699. Steam Borers, W. Menzies and C. Blagburn.—Dated 4th October, 

1877.—(Not proceeded with.) 2d. 

This relates to improvements upon Patent No. 450, dated 2nd February, 
1877, and consists c combination with the tubes or passages therein 
described when applied to boilers having internal furnace flues, of tubes 
or plates wholly or partially surrounding such tubes or passages for a 
portion or s of their length. 


3701. Passencer Recisterine APPARATUS For TRAM Cars, 7. W. Ward, 
jun—. 4th October, 1877.—(Not proceeded with.) 2d. 

At each end of the car are two or more turnstiles, one for entrance and 
the other for exit. On the axles of the turnstiles are ratchet wheels; a 
second shaft ed with short arms, which engages with and are 
worked by the arms of the exit turnstile, is also provided with a similar 
number of drop bolts or catches which fit one at a time into a hole in 
the floor. Under the hole, and working vertically in it, is the releaser, 
which may be a se e piece or simply the end ofa lever bent upwards. 
This lever can only be moved by the action of a handle conveniently 
5) in conjunction with certain balls which are given to the passen- 
a at the time of collecting the fares and which they drop into a recep- 
le. 
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3703. Pxoro CettuLow, B. G. Brewer.—Dated 4th October, 1877.—(A 
communication, }—( Not with 
consists in the application of p graphy to the p of 
reliefs on celluloid in all colours and manufactures, and the operation is 
effected as follows :—First, a hollow mould is made from impressions 
obtained by the light and pewcaeht processes. Second, an outside 
mould‘in plaster relief. Third, a second outside mould in plaster or metal 
— Fourth, a proof in relief in celluloid obtained by the hollow 
0 . 


st Avct. 





3'704. Sewer on Drain Traps, R. B. Cole.—Dated 5th October, 1877.— 
(Not proceeded with.) 2d. 

This consists of a box or casing about 12in. deep, of which the grating 

8 the the four vertical sides being closed, the bottom is provi 
with a circular aperture, round which at its u side is attached an 
elastic ring. To the bottom of the casing and clear of the aperture is 
attached some _ open wirework, or a wire cage leading down into the 
drain. Within the cage is a float w! prevents the overflow 
fa Seaees by rising and fitting into the elastic seating at the bottom 
ing. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TE ironmasters’ meetings on Change in Birmingham to-da: 
and in Wolverhampton yesterday were not characterised by muc 
business. In truth, there have not been quieter markets for some 
considerable time past. It cannot be said that the works are very 
much less employed than they were at the date of my last report, 
still the aggregate output this week has not been egual to that of 
last week; and the new orders coming in are not of the same 
extent as those which are being worked off. 

here is a manifest disinclination to purchase moreiron than will 
meet immediate pressing necessities. ‘This is seen in respect alike 
of pig and also finished iron. Prices are not strong, but buyers 
conceive that they have not yet sunk to the minimum quotation 
likely to prevail before the upward tendency has set in. 

Consumers of pigs will not lay in stocks, though to-day foreign 
pigs were offered from 3d. to 6d. per ton under the rates even 
prevailing at the last meeting, and the rates of that time were 
equally weak upon the quotations which prevailed at the pre- 
vious market. Cleveland forge pigs were to be had to-day at 
as low as 37s. 6d. at the ers’ furnaces, yet the article 
was comparatively neglected; nor could cinder pigs of Staf- 
fordshire make be got off at £2 2s. 6d., though the quotation 
remained at £2 5s. on the open market. High-class pigs were 
without quotable alteration, but they were a shade easier than 
last Thurslay. Derbyshire and Lancashire brands were offered 
at £2 15s. long weight, delivered in this district, but the sales 
effected ane 4 to only small quantities. The stocks of iron at 
the furnaces have increased upon the week, yet one more furnace 
has been put in at Tipton by Messrs. Colbourne, Sons, and Co. 

The capacity of the district for producing finished iron is also 
increased, Mr. Onions having taken and re-started the Regent 
Ironworks at Bilston, where he will manufacture sheets. e 
mills of the district are still mostly occupied upon sheets of all 
the varied classes produced here, but the new orders in course of 
distribution are much less valuable than they were a month ago; 
though on account of Australia there has been a better distribu- 
tion this week than last by the exporting merchants and factors. 
Very low prices are being taken for sheets delivered in Liverpool, 
where this district has to meet a sharp competition from 
Warrington firms. The prices which it is known are accepted by 
some firms are not fairly quotable, but they are becoming increas- 
ingly known, and are weakening the market. 

igh-class plates are selling no better than a week since; the 
inquiry is somewhat falling off. Buyers in the cotton district had 
been expecte1 to purchase more freely use of the strike and 
lock-out there, but the future is so uncertain that they decline to 
avail themselves of the inaction to make additions to their exist- 
ing steam plants. Works at which plates of an inferior sort are 
being turned out for India and China, and Japan and Australia, 
are keeping well on; the prices taken are declared to be very 
low, leaving no margin for profit. 

hain iron continues to experience the improvement last week 
reported ; small rounds keep in request, small girders and flats of 
the low qualities are inquired for, and light angles are in somewhat 


er output. 

ae s girder bars are not so freely called for as a few 
weeks ago, but best bars continue to experience a fair country 
sale, though the total consumption is not ys ge to the average of 
orders at springtime. £8 10s. and £9 2s. 6d. are still the prices 
y mma of 4 e leading houses ; but good bars are to be had at 
from £7 lds. to £8 5s., and inferior qualities down to as low as 
£6 12s, 6d. Minimum sorts may even be obtainable at £6. _ 

The collieries of the district are quiet, and though there is no 
declared reduction in quotations, yet prices are steadily weaken- 
ing by the increased weights, which represent the commercial 
tone in the transactions which embrace carriage by canal. 

The engineering trades, taken as a whole, are fairly well off; 
still the yards could execute much more work, 

Brass rivets are going to the United States in considerable 
quantities from certain , eB mee Testm manufacturers. American 
tacks, on the other hand, are securing a ready sale amongst the 
high-class saddlers of Walsall, whose workmen —, great 
partiality for them, Yet there are instances in which English 
iron tacks, as well as brass rivets, are going to America, certain 
of them labelled as American-made goods. 

Manufacturers of several leading hardwares are frequently 
receiving from storekeepers in Australia and Canada applications 
that they would take up the production of commodities of the 
American pattern; some of them to be offered as American, 
others to be of the American style, but of confessed English 
make, and offered at a lower price. The task proposed is not an 
easy one, whether the business is to be openly declared or whether 
the transaction is to be as much as possible concealed. Certain 
American edge tools are imitated to the eye with fair success, 
but it is less easy to produce an ordinary malleable hardware 
casting possessing an equally attractive appearance with the 
American, and being no less serviceable. ‘lo such articles as 
wall brackets and branches of floriated design, reference was 
lately made with prominence in THE ENGINEER. Scarcely 
more success is attending the efforts to produce the more 
simple casting known as builders’ pulleys. The American 
sash pulley has not at present in England been equalled 
at the American price, and the Americans are taking a large 
portion of the export trade in that product. At present also the 
Americans are taking the lead in frame pulleys; but an enter- 
prising manufacturer in this district will soon have in the market 
a frame ‘pulley which will be offered under the United States 
figure, and inferior in appearance to the American article in only 
aslight degree. That inferiority is very slight, though it is not 
insignificant in a technical sense, inasmuch as it further proves 
that certain of the transatlantic hardware founders have a better 
method of doing their work than the lish, But much of their 
success is due, I suspect, not only to the fact that — 
employ charcoal iron for work of the class I have descri but 
likewise to the excellent facing which they employ. This, how- 
ever, does not account for a still more valuable characteristic of 
these United States castings—that they are so uniform as well as 
smooth, and that they can be put together in lock and similar 
work without that employment of the -file which, through the 
occasional want of uniformity in some British castings, con- 
tributes so materially to swell the cost of the completed article. 

The gun trade keeps quiet. More is being done in the sporting 
branch for the American market. The an are machine-made, 
with which in price the hand-made products cannot compete; 
certain hand-gun lists have had to be reduced to the extent of 12s, 
per "; The revolver business is sadly cut up by the enterprise 
of the 


Belgian manufacturers, who are stated to be selling six- 


chambered revolvers in this country at as low a figure as 5s. 
Against this English makers have at present little hope of 
successfully competi 


The iron and po Oe of North Staffordshire remain in a very 


dull state. ‘Finished iron contracts are increasingly and 
there are few mills that.are “making” but short time. Prices, 


especially in the case of highly finish 
low, a profits are ad e demand for a, toca is low, sti 

Earl Granville is erecting two new furnaces at Etruria, that will 
yield. Railway freights in the coal trade are some- 


give a a 
what likely to be shortly a i and thereby competition from 


other districts rendered less keen. 

The Government Ins; r of Mines for North Staffordshire, 
having been informed that the engineers at some of the collieries 
start the machinery without receiving a proper si s warned 
the enginemen throughout the district, and the Enginemen’s 
Association are doing their best to stop the dangerous practice 
where it exists, 


iron, are yma repe | 





The unreasonableness of some operatives at the present time 
was strikingly manifested a few days ago when certain colliers 
applied to the Walsall Board of Guardians for relief in the stone 
breaking _ They had been offered work at the East Cannock 
Colliery, but — that the men there were on strike because 
the masters declined to pay them more than 2s. 3d. per day, when 
neighbouring owners menupeying 2s. 9d., refused to work. The 

ardians have determined to consult the Local Government 
Board as to the legality of affording relief under such circum 
stances. . 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THe demand for any description of iron in this district 
continues extremely small, and there is still no sign of any 
improvement in trade. mee iron is pushed on the market 
at extremely low prices, middlemen in some cases offering on 
speculation at less money than even the unremunerative prices 
which producers are wi to accept, consumers seem determined 
not to tempted to purchase beyond their present very small 
requirements. It is evident at present that iron cannot be pushed 
on the market however low the price, unless indeed sellers were 
willing to enter into long forward deliveries, which under exist- 
ing circumstances they do not seem prepared to entertain. 

_ There is no material change to notice in Lancashire pig iron, 
either as regards prices or demand. For delivery into the Man- 
chester district No. 3 foundry is quoted at 50s. 6d. to 51s. per 
ton, and No. 4 forge at 49s. 6d. to 50s. per ton, less 24 per cent., 
but at these prices there are no buyers, and even at a slight 
reduction on these figures, which makers would willing to 
accept, very few orders are being secured, the few furnaces which 
are in blast being kept chiefly going on old contracts which at 
present prevents any material accumulation of stocks. 

For outside brands of pig iron there have been one or two 
offers, but at prices which, notwithstanding the anxiety to secure 
orders, producers could not accept. Lincolnshire and Derbyshire 
brands are without material change from last week, prices for 
delivery into this district being still nominally quoted at late 
rates, but there is little or no business doing. In North-country 
iron there is a good deal of pushing by merchants, who are endea- 
vouring to do a speculative ‘business y underselling makers, but 
with very little success. For delivery into the Manchester dis- 
trict the average quotations for G.M.B.’s may be given at 47s. 9d. 
to 48s. 3d. per ton for No. 3 foundry, 47s. for No. 4 foundry, 
and 46s. 9d. for No. 4 forge, net cash. 

The finished iron trade continues in a very depressed condition, 
and any business offering in the market is keenly competed for 
at very low figures. Middlesbrough steel plates are being pushed 
for delivery into this district at £7 2s. 6d. per ton ; pipes Saeed 
into the neighbourhood of Manchester have been sold at about 
£5 5s, per ton. Lancashire and Middlesbrough bars are quoted 
- £6 2s. 6d., and North Staffordshire ditto at about £65s. per 

n. 

Works of all kinds throughout the district continue very slack. 
Forge proprietors have very few orders on hand, and founders 
continue to feel very severely the effects of the strike in the 
cotton trade. Amongst engineers complaints are general of the 
absence of business, very few even of the best firms have more 
than two or three months’ work in hand, and even this is only 
sufficient to keep them partially employed. Large numbers of 
men are out of employment, and {masters have no difficulty in 
reducing wages without any general combination. 

At an adjourned ting of the Manchester Scientific and 
Mechanical Society held on Wednesday, a discussion took place 
with regard to mechanical stoking. The general opinion was 
that hand firing properly and intelligently carried out was more 
efficient than mechanical stoking, so far as it has at present been 
developed, and some complaints were raised that the latter 
process resulted in injury to the boilers. It was, however, 
admitted that mechanical stoking might be made the means of 
effecting considerable a, both with regard to the 
consumption of smoke and the economical use of fuel. 

There is still very little demand for any description of fuel in 
this district, the stoppage of the cotton mills and the unsettled 
state of trade generally throwing large stocks upon the market. 
In some districts pits are not running more than about half time, 
and, with the exception of the best classes of Arley, prices gener- 
ally have a downward tendency, reductions in one district having 
been announced during the last few days. A few contracts for 
gas coal have been placed, but extremely low prices have been 
accepted, and in some instances engagements for very long for- 
ward deliveries have been entered into. 

The shipping trade shows no improvement, the demand both on 
home account and for export being extremely small, and prices 
are as low as ever. 

In the Oldham district notices have been served upon the 
miners of a reduction in wages of 2d. in the 1s., which is equal 
to about 17 per cent. 

There is a quieter feeling noticeable this week in the hematite 
market of North Lancashire and Cumberland, and it is reported 
that makers are not receiving orders so largely as was the case 
a few weeks ago. The output, however, has not been interfered 
with, nor is it likely to be, as makers, although they have only 
forty-one out of — of seventy furnaces in blast, are fairly 
sold forward. A few cargoes have lately been taken by Belgian 
consumers, but there is much caution exerci in e in this 
direction. South Wales is not taking the 1 parcels she used 
to do prior to last winter. Bessemer iron is still in liberal request 
by steel makers who are busily engaged on rails not only for the 
home, but for colonial and foreign markets. Forge is in a 
relatively ——. with but a limited demand. Prices are 
easier, but official quotations remain at 63s. 6d. for No. 1 Bessemer, 
and 60s. for No. 3 forge. Stocks have in no way increased, and 
they do not represent more than an ordinary average. 

Tron shipbuilders have not booked many contracts this year, 
the market being quiet and prices at a very low ebb. On 
Saturday the new screw steamer, Pliny, 1500 tons, built by the 
Barrow Shipbuilding Company for Liverpool owners, and 
intended for the Liverpool, Brazil, and River Plate trade, ran 
her trial trip in Morecambe Bay. She proved herself a fast sailer 
and a good sea boat. After her trial she was handed over to the 
owners and steamed for Live: 1, and is now on her station. 
On Saturday the Barrow Shipbuilding Company will complete 
the ocean steamship Circassia, 4000 tons, built  é them for the 
Barrow Steamship “ngs C and intended for the Anchor line 
service, and on this day she will start for Glasgow. She is 
elaborately fitted up, and will be undoubtedly one of the finest 
steamships panes in the Atlantic trade. 

Finished iron workers are indifferently supplied with orde: 
and many of the works in the district have lately wapendel 
operations. : 

Iron ore is in good demand and prices are well maintained, 13s. 
to 18s. 6d. being the value of best qualities, and 10s. to 12s. for 
second — at the pits. The 








Sandscale Iron Ore Com- 
, who lately found a valuable pocket of ore in the neighbour- 
—- of Barrow-in-Furness, sunk a shaft, but failed in reachin 
the metal. They are undismayed, however, and are now engaged 
in sinking another shaft where their bore hole pie the 
metal, and there are indications they will come upon a valuable 
pocket of metal. 
Large quantities of pig iron have lately been yam coast- 
wise and to Belgium from Barrow, Maryport, and other ports, 
and large parcels of steel have also been sent across the Atlantic 


during the past few months. 2 
Much progress has been made durirg the late fine weather with 
the new railways in course of construction in Cumberland. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THREE weeks ago it looked as if iron could not ibly fall 
below the figures which were then quoted. A large firm holding 
that view were tempted by an exceptionally good offer to lay in 
heavy stocks. Since then iron has continued to drop, and the 
establishment referred to are having their contract completed at 
2s. 6d. per ton higher than prices are now ruling; and there 
really seems a tendency for still further reductions. Derbyshire 
makes of pig iron are realising in. Staffordshire, delivered, 
43s. 6d.; in cashire, 44s. 3d. This pig is mostly smelted from 
an admixture of Lincolnshire and Northamptonshire ore, which 
is imported into this district in considerable quantities. The 
demand, however, is really trifling compared with the capacity of 
output in the Frodingham district. On Wednesday I was talk- 
ing with a gentleman who is largely interested in blast furnaces 
in Frodingham. With several partners they completed their 
preliminary arrangements, and sunk a capital of £120,000 just in 
time to find that they had caught the downward turn of trade. 
They are literally doing nothing ; and he tells me that their case 
is only one of many. In his neighbourhood he calculates that 
over a million of capital is lying unproductive. 

Engineering firms engaged in the erection of suspension bridge 
and railway work, and contractors who undertake large build- 
ings, are still able to purchase Belgian iron in the form of girders 


at 20 per cent. less than English iron for similar purposes. The | 
contractor for Messrs. T. B. and W. Cockayne’s new drapery | 


establishment in Sheffield assured me the other day that he was 


able to make a difference of £1000 in his estimate, owing to the | 


use of Belgian iron. About £5000 worth of iron was used in the 
building, and he got Belgian firms to deliver at 20 per cent. less 
than English prices, although similar iron is made at our own 
doors. A ale story is told of the pile of buildings in course 
of erection for the Sheffield School 

Turtle’s new college. Mr. Francis Dickenson is 
large block at Broomhill, Sheffield. He has Belgian girders 
delivered at £6 7s. 6d.; the price of the Butterley Iron Com- 
pany is £9. 

In several instances the specifications provide for English iron ; 

but the provision is becoming rarer, and Belgian irons are sweep- 
ing the English irons out of the market. Sheffield manufacturers 
with whom I have talked on the subject, say that the cheaper 
production is all owing to the long hours worked in Belgium, and 
the very low wages paid. One of our employers told me that on 
Tuesday he had paid £25 per ton for Low Moor iron, and that he 
had_ since ascertained that the Belgian iron of the same kind 
could be had for £18 or £19. In spite of all the reductions which 
have been made in wages, our ironmasters seem as far off success- 
ful competition with foreign firms as ever. If it be true that in 
Belgium £2 a week is a rare remuneration, and that in England 
a millman or puddler will have his £1 or 30s. a day or go idle, the 
secret of Belgian prices is not difficult to find. 
Steel is fairly called for. Several home railways have recently 
ven out good orders for rails and for spring steel. Messrs. 
Steel, Tozer, and Hampton, Phenix Bessemer Works, have 
secured the bulk of the contracts for the home railways, par- 
ticularly in the South, where they have a capital connection. 
Messrs. Brown, Bayley, and Dixon, Sheffield Steel and Iron- 
works, are more successful in foreign contracts, but their 
Russian orders are seriously affected by the present position of 
political affairs. Steel rails are being delivered at a very lean 
profit, but the quantities are large, and 2s. 6d. to 3s. 6d. per ton 
profit is not despised in these days when it is considered some- 
thing to keep the works going free of loss. 

Messrs. Turton, Brothers, and Matthews, of the Phcenix Steel 
Works, have had placed with them, I hear, the contract of the 
Lancashire and Yorkshire Railway Company for spring steel. 
At one time the manufacture of springs wasanimportant speciality 
in Sheffield. Now the companies generally manufacture their 
own springs, from the steel supplied to them by Sheffield firms. 

Bessemer middles are at present making £5 4s.; bar, £5; cast 
steel (common), £9 in bar and upwards; common spring steel, 
£14; extra, £18. These latter classes show a fall of about 14s. 
per ton during the month. 

Making around of several leading establishments last Wednesday 
I found everywhere the same story of depression. In some quarters 
trade is said to be getting worse. I found, however, a pretty gene- 
ral agreement that the home trade is improving. The travellers 
who have returned from recent journeys report a healthier feeling 
and more confidence, while they are able to adduce, as proof of 
what they say, considerably increased “lines” on their books. 
The foreign trade never was worse, with the exception of Spain, 
which is rapidly rising in importance for many Sheffield goods, 
especially files. 

Germany, Russia, Sweden, Holland, Italy, and Spain are all 

ood markets for Sheffield files. Austria, Norway, and Switzer- 
fand may aiso be included. Russian and German orders are very 
light, and manufacturers tell me they anticipate no improvement 
till the Eastern Question is settled. In Germany trade is in a 
very bad state, and English files and carving tools are therefore 
lightly called for. France seems to be in a better state, in a 
trading sense, than any other country on the Continent. Italy is 
also fairly well off, and Spain seems to be considerably out of the 
way of Eastern complications. Orders for Spain have been con- 
siderably heavier of late. 

The engineering establishments are peculiarly fixed. 
large proportion of their business is with the colliery proprietors 
and ironmasters. If the coal and iron trades are brisk, so are 
the engineering houses. At present iron is worse than a drug in 
the market, and coal is not called for because so many of the 
ironworks are closed or only partially employed. Two or three 
establishments could be named where the works are being con- 
ducted at a positive loss, in the hope that before the loss piles up 
to a perilous height, the turn may come and bring prosperity. 
** How can we be busy?” said one representative of the engineer- 
ing houses, “‘ there is nothing doing in steam coal because iron is 
not wanted. Furnaces are either out, or only a trifle of work 
beingdone. The great source of our business is cut off. And then in 
locomotives, about which you inquire, the railway companies have 
now taken tomakingtheirown. The Great Northern have several 
thousand men at Doncaster and elsewhere; then at Crewe the 
London and North-Western have great establishments for the 

urpose ; at Derby, the Midland; at Gorton, the Manchester, 
Rhefiield, and Lincolnshire. As for the smaller engines for 
Tiflis, ‘Poti, and other Asiatic places, the French and Belgian 
makers have eclipsed us completely. We cannot compete with 
them. They are not hampered by nine hours’ movements, and 
their men work for what wages they can get. Ours will have their 
old scale, or go idle. Consequently, we lose what little trade we 
have.” I should not be surprised to hear of a change taking 
place on an early day in a concern of magnitude in this quarter. 

In the sheepshear trade, Messrs. Ward and Payne inform me 
that the Australian orders are better. This firm have not been 
able to induce their workmen to accept the terms offered for the 
grinding of machine-made shears. I have already given you the 
particulars of the dispute. In a sentence, the men want the 
same wages for grinding machine-made shears as for those which 
are hand-forged. Their demand would put a stop to all their 
employers’ efforts to get into the South American market ; but 
the men, at a meeting held on Tuesday night, repeated their 
refusal. The firm find no difficulty in filling their places, as 
they have already offers of as many men as they want. 


A very 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue Cleveland iron trade continues in an exceedingly unsatis- 
factory state. No. 3 is quoted as low as 38s. per ton, and other 
qualities at proportionate prices. The stocks of makers are large, 


Board, and Mr. Mark | 
utting up a | > i 4 
| compared with those of the aces f week. Slow as pigs are of 





and are likely to increase, although the productive power is 
diminished. Messrs. Connal and ©o., the at warrant store- 
Les poe have in their Middlesbrough yard 64,300 tons of Cleve- 
land iron. The simple fact is that business is as bad as it can be 
without the district stopping to produce iron altogether, and no 
= hopes for -_ improvement until a permanent peace shall 

ave been arranged. e ironmasters are going on making pig 
iron, believing that there will be a “‘ turn in the tide,” but not 
daring to predict the time when the ebb shall cease. 

In the finished iron trade there is the same doleful account 
from all parts of the North of England. Those firms who have 
orders have taken them at a price which perplexes the trade to 
understand how they can execute them. 
rn — and shipbuilders have a fair amount of work in 

and. 

In the coal and coke trade there is no change. 

Very little is being done in the Cleveland ore trade. Emigra- 
tion agents have recently visited the district, and have induced 
— —e to leave the old country to establish houses in dis- 
tant lands. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been dull during the greater part of the 
week, and prices of both warrants and makers’ iron are still 
further reduced. It is noticeable that at the low rates which 
now prevail the foreign demand for pigs manifests a slight 
improvement, for which, it will be understood, there is great need, 
when I mention that in the expired portion of the present year 
there is a comparative decrease in the shipments amounting to no 
less than 18,571 tons. Last week’s exports were 9348 tons, as 
against 12,392 in the corresponding week of last year. For 
several weeks the arrivals from Middlesbrough had been light, 
but last week’s consignments exhibit an increase of 2121 tons 


sale, and dull as are most branches of the trade, the production of 
igs is on the increase. At Lugar Ironworks, an additional 
urnace has been put in blast since I last wrote, there being now 
ninety-five in all blowing, as compared with 113 at the same 
time last year. A small addition was made in the course of the 
week to the stocks in Messrs. Connal and Co.’s stores, which now 
amount to 174,372 tons. 

On Friday forenoon, business was done in the warrant market 
at 49s. 7d. cash, and 49s. 9d. one month, no transactions being 
reported in the afternoon. Business was done on Monday morn- 
ing at from 49s. 6d. up to 49s. 74d. cash, and 49s. 9d. one month, 
but in the afternoon 49s. 64d. cash was accepted. A quiet 
business was done in warrants on Tuesday forenoon at 49s. 6d. and 
49s. 5d. cash, there being hardly anything doing in the after- 
noon. The market was very flat on Wednesday, with a quiet 
business at 49s. 5d. to 49s. 6d. cash. To-day—Thursday—there 
was no improvement, the transactions being few and unimportant. 

Makers’ iron is again reduced in price this week to the extent 
of from 6d. to 1s. per ton, the quotations being as follows :— 
G.m.b., f.o.b. at Glasgow, per ton, No. 1, 50s.; No. 3, 49s.; 
Gartsherrie, No. 1, 57s. ; No. 3, 53s.; Coltness, No. a 
6ls.; No. 3, 54s. 6d.; Summerlee, No. 1, 57s.; No. 3, 51s.; 
Langloan, No. 1, 59s.; No. 3, 52s. 6d.; Carnbroe, No. 1, 52s.; 
No. 3, 50s.; Monkland, No. 1, 503.; No. 3, 49s.; Clyde, No. 3, 
51ls.; Govan, at Broomielaw, No. 1, 50s.; No. 3, 49s. 6d.; 
Calder, at Port Dundas, No. 1, 56s. 6d.; No. 3, 50s.; Glengar- 
nock, at Ardrossan, No. 1, 56s.; No. 3, 51s.; Eglinton, No. 1, 
50s. 6d.; No. 3, 49s. 6d.; Dalmellington, No. 1, . 6d.; No. 3, 
49s. 6d.; Carron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64.; Shotts, at Leith, No. 1, 59.; No. 3, 
55s. 6d.; Kinneil, at Bo’ness, No. 3, 50s. 6d. 

For most kinds of finished iron the demand is only very mode- 
rate and there are some indications of prices again to some extent 
giving way. Indeed, asa matter of fact, the circular rates have 

or a considerable time not been very closely adhered to, in cases 

where orders of any consequence were to be secured at a reduc- 
tion. The foreign shipments of iron manufactures from the 
Clyde continue to be very fair. Last week they embraced 
railway wagons to the value of £6875 for Calcutta ; £3870 steel 
rails for Brisbane ; £6800 machinery, of which £3875 went to 
Callao and £1100 to Brisbane ; £4200 castings, £1206 to Bombay, 
£1112 to Brisbane, and £916 to Calcutta; £5800 bars, £3880 to 
Singapore, £886 to Oporto, ‘and £650 to Montreal; and £3800 
es satel articles. There were imported 57 packages of 
machinery from New York and 1 case from Dunkirk ; 176 iron 
zirders, 220 casks nails, and 824 packages iron—500 tons in all— 
rom Antwerp, and 50 tons of pig iron from Rouen. 

The coal trade has in the course of the week been very dull, in 
both its home and foreign departments, the shipping demand 
being considerably weakened, while the present low rates offer an 
unusual advantage to shippers. Home sales are quiet, with 
rather less inquiry for domestic use. 

The miners are acting a very unwise and ill-advised part just 
now. Mr. Macdonald & Pow’ | the men several weeks ago not to 
strike in favour of their demand of 1s. per day of an increase in 
wages unless they could get all the districts to act at the same 
time. This is not to be expected, but during last week a large 
number of the miners in Lanarkshire tried the experiment of 
remaining altogether idle, in the hope that stocks might be so 
reduced that the employers might see their way to grant the 
advance. The only result has been that the colliers have lost a 
week’s wages. There was not even unanimity in the several 
districts as to the idle week, the men in many places going to 
work, although they were watched by those who did not go down 
the pits. At the last mass meeting, held on Monday, the men 
determined to strike, but it remains to be seen how far the move- 
ment will be partaken in by the colliers generally. 

The Aberdeen shipbuilders have made a general reduction in 
the wages of their workmen, carpenters being reduced by 1s. 74d. 
per week, making the wages now 26s., and ironworkers and 
rivetters 1s. 6d., making their pay 24s. 6d. and 24s. eeeerey: 
Trade is so bid that a number of men have had to be discharged 
altogether. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TueERE has been a gratifying increase in the coal trade this 
week, and the animation at the collieries has been equalled at the 
various ports, as shown by the shipping lists, which record a 
total from the whole of Wales of upwards of 110,000 tons. The 
chief increase has been in the best steam coals for France and 
the Mediterranean ports, but house coal has also been in a better 
state, and if coalowners could only obtain an advance of 6d. per 
ton there would not be much reason to complain. 

One of the principal shippers and coalowners of Cardiff favoured 
us with his view of the coal trade last week, and that view may 
be accepted as a most intelligent exposition of the condition of 
things. He said: ‘‘ People here think that war would give an 
impetus to our coal trade, but apart from any political bias, and 
regarding it purely from a commercial point, war would only 
afford a temporary activity, and most certainly be followed by a 
long period of inaction. Our great and almost unparalleled 
depression is caused by the slackness in the iron trade. Putting 
the total output of the coal of Great Britain in 1875 at 
133 million tons, the average consumption of coal in the manu- 
facture was 31 million, or nearly one-fourth of the total output. 
What we suffer from is the falling off in the general coal trade, 
and a little extra export to the Mediterranean does not make up 
for the loss of a substantial and a steady trade.” Commenting 
upon the resuscitation of the iron trade, he thought “‘ that it was 
illusory ; that the iron rail was obsolete, and that it was idle to 
iook for encouragement in that quarter. Steel was to be the 





future requirement, and this might give a little animation to 
Rhondda cokes and coal.” Another remark worth recording was 
given by pointing out the difference in the consumption of coal in 
engineering and other works by the ive adoption of 
improved scientific appliances. Altogether the worthy shipper’s 
survey was a depressing one, and the only hope for anything like 
a moderate and steady trade this year consisted in the settlement 
of the Eastern troubles, 

The po fm strike, by men in the employ of the Treforest 
Tron and Steel Works, has had a fresh phase afforded to it in the 
prosecution of a large number of the men for intimidating those 
who had the good sense to remain at work. One was fined 
heavily, and the rest allowed to remain out on bail to see how 
they would behave themselves. This consideration on the part 
of the management is very commendable, and if the colliers re- 
ciprocate in the same way there need be no fear of important 
strikes in the future. I note that Dowlais, in addition to an 
average activity in the steel branch, has been shipping largely of 
coal. Wayne’s Merthyr Colliery, Aberdare, has also been busy, 
and Cyfarthfa. 

Mr. Simpson has been named as the manager of the Plymouth 
colliery, and for a time I expect this change will be the who!e 
alteration consequent on a change of the ownership at Plymouth 
and Abernant. 

I am glad to record good and substantial work at the new 
Bessemer works, Rymney. These works consist of one pit or 
two converters, and the make of ingots last week amounted to 
1128 tons, and this with a delay, it must be noted, caused by 
the unavoidable stoppage of the blowing engine. In one 
shift fifteen casts were turned out from one converter, 
equal to about 121 tons in weight. This weekly make is worthy 
of record, as it has rarely or ever been exceeded by any firm in 
Wales, with the solitary exception of Dowlais Works alone ; as 
much as 1300 tons have been made in the new pit. 

The entire shipments of rails and sheets last week exceeded 
3000 tons, chiefly for Bombay, Sandswall, and Holland. Orders 
are on books also, and being actively carried out for India, 
Australia, New Zealand, the Brazils, Canada, Denmark, Sweden, 
and Russia. One consignment for St. Petersburg left last week. 

On the whole the aspect of the steel trade is more encouraging, 
though makers find it impossible to force up prices. 

The tin trade exports show a falling off, It has been suggested 
in a local journal that makers should unite, and as the make is 
almost wholly confined to South Wales, arrange a fixed price 
which all should enforce under pain and penalties. But how 
about the very marked difference in the several brands? If a 
fixed price of 17s. for ordinary coke tin plate were to be exacted 
by all makers alike, the orders would go to a few makers only 
whose brands stand at the head in the market, while makers 
whose inferior brand and large make compel them to push trade 
at any price would be nowhere. 

I have a strong impression that all artificial restrictions on make 
or price will fail, and that eventually good brands at a fair rate 
will command the trade, and inferior will go to the wall. A 
respectable house which did a large and good business at one time, 
the Rhiwderin, and was noted for its careful make, has succumbed 
to the disastrous condition of things. 

At Swansea the copper trade is dull, but other industries, 
notably patent fuel, are in a better state. A large cargo left this 
week for Cronstadt. 

Two subjects engross public attention at that port—the tram- 
ways, and dock extension. I hear that the latter scheme is to be 
thrown open to the public. 

The Pontypridd, Caerphilly, and Newport Railway Bill, in 
which the promoters petition for an additional provision, passed 
the Standing Orders of the House of Commons on Monday, 
much to the satisfaction of the shippers and others interested in 
the welfare of the port of Newport. Local controversy runs 
high between Cardiff and Newport with regard to the relative 
merits of each part. The Cefn Wrach shoal is now fast dis- 
appearing. It was this obstacle which first suggested the dis- 
cussion. 

The valuable collection of engineering requirements, &c., in 
Ogmore Foundry are to be sold by auction next week. 

hymney Ironwork shares are quoted at 174; railway, at 127), ; 
Tredegar, 10 to 11; ordinary Ebbw Vale, 6 to 8. 











THE Presse states that an enterprising corn merchant in Odessa 
has offered to rent the two unwieldy circular ironclads for a short 
time from the Russian Government at a good price, for the pur- 
pose of utilising them as mills for grinding corn. 

Lake Ooroomran.—A Nestorian deacon, Khanan Eshoo 
Abraham, writes from Inglesby House, Stoke Newington-green, 
N., that having been deputed by the ancient Episcopal Church 
of the Nestorians to visit this country in order to elicit the sym- 
pathy and aid of the English Churches, and having so far 
attained his object through several interviews courteously 
accorded to him by the Archbishop of Canterbury, he is further 
desirous of suggesting to British merchants and capitalists the 
advantages both to themselves and to the Nestorians of attempts 
to further develope the commerce of Western Asia. In particular, 
he suggests the establishment of steamers on the large inland Lake 
Ooroomiah, which is 100 miles long by 30 broad, and is at present 
only navigated by dangerous and incommodious sailing boats. 
Several large towns are in the immediate vicinity of the Lake, as 
Tabreez, with a population of 100,000, and Ooroomiah, with 
40,000. The present want of communication greatly restricts 
local commerce. Deacon Abraham further suggests the import- 
ance of appointing a British Consul at Tabreez, both for the 
encouragement of English interests and indirectly as some protec- 
tion to the Nestorians and Armenians against Koordish per- 
secutions. 
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THE BRAKE AS A DYNAMOMETER. 


Tue friction brake is so generally regarded as an essen- 
tially accurate instrurent for ascertaining the ay 
developed by a steam engine or a water wheel, that it 
requires some courage even to suggest that it is perhaps 
not quite such an instrument of precision, after all, 


| one horse-power. It will be seen that the apparently 
absolute measure of the work done is the load on the 
brake and the surface speed. The maximum resistance 
| the engine can have to overcome is measured by the 
| weight, because if the hand screw is tightened the 
weight will rise, and would be carried round with the 
wheel but for the levers before referred to ; while, on the 


cooler a brake runs the smaller is the required to 
| work it. If this be true, then it is evident that the 
| usually received ideas concerning the merits of the brake 
| as a dynamometer must undergo some modification. 

| It will be understood that we have advanced nothing 
| concerning the friction brake which will not be con- 
‘firmed by many engineers who have used it much. 


as some persons would have us think. The friction | other hand, if the straps were released, the weight would | It is difficult to reject as valueless opinions which 


brake is more used by builders of portable engines than | fall a little until the straps automatically tightened it|we have heard 


by anyone else. There is scarcely a respectable agricul- 


tural engineering works in the kingdom in which the |of the brake has nothing to do with the matter. by our own experience. 
friction brake is not regularly and frequently employed. | If the surfaces of the pulley and the wood blocks | endeavoured to do is to show how it may be 


|again. According to theory, again, the condition 


expressed over and over again 
for years, and the accuracy of which is suggested 
All that we have now 
ible to 


But the great majority of mechanical engenans engaged |are rough, then the hoops must be left a little | reconcile theory and practice. It is certainly possible 


in the construction of marine engines, locomotives, or 
stationary engines of w power, know nothing practi- 
cally about it. It is, therefore, to the experience of 
agricultural engineers that we must turn for such infor- 
mation as may enable us to form an estimate of the true 


value of the friction brake as a power-testing machine; | 
the remainder of the engineering community can, as | 
we have said, tell us nothing whatever that is not | 


theoretical about it. Now it so happens that many 
agricultural engineers say that they have found by 
experience that the friction brake is by no means 
so precise an instrument as theory would have us 
believe. Indeed, unless these gentlemen are wholly 
mistaken, the brake may, theory to the contrary 
notwithstanding, prove very deceptive. Everything, it 
is said, depends on the condition of the brake. If that 
is perfect, then a high 
duty can be got from 
an engine ; if it is im- 
yerfect, then the per- 
rmaacs of the engine 
will be bad. To ex- 
plain our meaning, it 
is necessary to go back 
to the days when prizes 
were given by the 
Royal Agricultural 
Society for portable 
engines. The com- 
peting engines were 
made and tested daily 
for months before they 
came to the public 
trial. Now, it was 
well known to those 
who superintended the 
daily runs made with a 
racing portable engine, 
that Ghherese on some 
occasions a run of, 
say, four hours could 
be obtained with 14 lb. 
of coal per brake 
horse-power, on other 
days the run would 
not exceed three and 
a-half or three and 
three - quarter hours, 
and there was no pos- 
sible explanation of 
the circumstance save 
that the brake did not 
work smoothly. Carry- 
ing this experience 
into practice, engineers 
always did their best 
when competing pub- 
licly, to get a brake 
which had beenworked 
until it was in perfect 
order; and some of 
the most eminent 
authorities on racing 
portable engines main- 
tain that the difference 
between a brake in 
what is known as good 
condition and one in 
bad condition may be 
such as to affect the 
lengthof a run byfrom 
five to ten minutes. ‘ 
Such conclusions and experiences as we have just 
noticed are totally opposed to the received theory of the 
friction brake ; yet it is impossible to ignore them, and 
it may be found that the apparent incompatibility eer 
be reconciled by adding — to the theory whic 
is in no way opposed to physical truth. The friction 
brake or dynamometer consists of a smooth pulley some 
5ft. in diameter, round which run two hoops of iron 
lined with blocks of elm, beech, or willow. The hoops 
can be tightened by a hand screw, and when so tightened 
would, if permitted, revolve with the pulley. To pre- 
vent this they are fitted with a simple lever arrangement 
by which the straps are slackened if they move through 
a short distance with the pulley, and at one side of the 
ring of wood blocks is suspended a weight, calculated 
according to the power required. This weight is kept 
in suspension the whole time that the a is running, 
its weight being just sufficient to equal the frictional 
resistance of the i. ocks on the rim of the pulley. This 
ing so, it is assumed that the resistance offered to 
revolution by the apparatus will exactly equal the power 
that would be required to wind the weight on the brake 
out of a pit, say, of t depth. Let the distance from 
the point at which the brake load is suspended to the 
centre of the brake pulley shaft be such that, using it as 
a radius, a circle 33ft. in circumference would be 
deseri then for every 1b. of brake load and one 
revolution of the brake pulley 33 foot-pounds of work 
will be done. Let the revolutions of the brake be 100 
per minute, then every pound of brake load represents 
33 x 100x 13300, and every 10]b. of brake load 
becomes 33 x 100 x 10 = 33,000foot-poundsper minute = 


islack. If, on the other hand, the surfaces are beauti- 
|fully smooth and well oiled, then the hoop must 


|be tightr, but in either case the resistance offered | 
to the engine is precisely the same, and is measured by | 


| the weight which hangs balanced in mid-air while the 
engine 1s running. There can be no doubt that this 
reasoning is extremely plausible, and would be quite con- 
vincing if it only covered the whole of the ground to be 
traversed. But let us ask ourselves what becomes of the 
power developed by the engine? No useful work is 
done ; the weight is not lifted, and the only reply is 
that the power is transformed into heat ; that is to say, 
the engine heats up the brake pulley and its vonnections, 


and it also heats up the water or oil used for lubrication. | 


This heat is dissipated by conduction and radiation. It 


amounts to 42°75 thermal units per horse-power per minute. 





An engine working up to 20-horse power developes as 
much heat in the brake as would raise from 62 deg. to 
the boiling point 3421b., or say 34 gallons of water per 
hour. All this is quite intelligible, and a little examina- 
tion will show that the engine, instead of lifting a 
weight, works against friction, and it is assumed that 
the weight is a precise measure of the amount of fric- 
tion, or, to speak more accurately, of the quantity of 
heat which will be transferred per hour from the engine 
to the brake, and thence to the air and the lubricants. 
On this point the whole theory of the friction brake 
really turns, and unless it can be proved that a given 
weight resting on a polished surface running at a given 
speed beneath it can produce an amount of heating which 
is invariable under all circumstances for the same condi- 
tions, then the theory of the brake must be regarded as 
incomplete. Hitherto almost all writers on this subject 
entirely neglect the consideration of the heat imparted to 
the brake. They allude to it, indeed, , but only inci- 
dentally, and they say nothing whatever concerning the 
relation between the Leap load and the heat developed. 
They content themselves with considering the duty done 
by the engine to be precisely similar to the work of 
lifting a weight, whereas they are totally dissimilar, and 
if it could be shown that under certain conditions a given 
brake load would convert greater or lesser quantities of 
engine power into heat, then the idea that the friction 
brake is a thoroughly reliable dynamometer would have 
to be abandoned. It is well known to all who have had 
experience that friction brakes will run sometimes hot 
| and sometimes cool, and, according to those whose 
experience constitutes them the best authorities, that the 





THE PARIS EXHIBITION—BROWN’S TRAMWAY LOCOMOTIVE 


| to conceive that under all possible circumstances the 
coefficient of heating and of friction need not bear an in- 
variable relation to each other. Let us suppose that the 
coefficient of friction of well lubricated wood blocks 
is ;',, and that the weight to be supported is 100 Ib., then 
the blocks must be applied to the wheel with a force 
_ of 50001b., and the heat developed on the brake per 
| minute will be 427°5 units. Now is it absolutely certain 
| that the conditions of speed, load, &c., being constant, the 
| rate of conversion of power into heat must also be constant. 
| In other words, is there an invariable relation between 
| frictional resistance and heat developed? That an 
approximate relation does exist we do not for a moment 
question, but that anything like an invariable corre- 
spondence can be proved to exist, is open to question. 
hose who have the means of settling the point by actual 
experiment should do 
so. The friction dyna- 
mometer is no doubt 
a substantially accu- 
rate machine; but if a 
legal difficulty arose 
oa about the 
power of an en a 
on would porn ay + He 
reason to believe that 
even under the best 
arrangements the fric- 
tion brake may be as 
rauch as perhaps 10per 
cent. wrong in its indi- 
cations. 


THE PARIS EXHI- 
BITION. 
No. XX. 

As might have been 
expected, the feverish 
haste which character- 
ised the last few days 
before the opening of 
the Exhibition has, 
with one or two ex- 
ceptions, in which the 
expected visit of some 
potentate to imaugu- 
rate his presidential 
office necessitated 
some semblance of 
order and readiness, 
given place to a corre- 


sponding lethargy and 
tardiness which give 
little prospect of 


thorough completion 
for some weeks. For 
the present we cannot 
do better than con- 
tinue the system we 
have adopted since the 
opening of the Exhi- 
bition, and endeavottr 
to afford intending 
visitors some idea of 
what is to be seen. 
When matters are a 
little more in order 
we shall deal minutely 
with special exhibits, 
We ave already 
spoken pretty fully of 
the English department. We propose now to notice the 
contents of some of the foreign sections in the order in 
which they will be found. 

Commencing with the French department—which runs 
throughout the length of the building, from the transept 
facing the Trocadéro—on the side nearest the Avenue 
Rapp, we find the first compartment devoted to an excel- 
lent display of models of blast furnaces, puddling fur- 
naces, rolling mills, cupolas, &c., surrounded by specimens 
of almost every manufacture of iron and steel, comprising 
cables, castings, axles, tubes, springs, vices, saws, 
scythes, and tools. Sache to the left into the 
machinery department, and proceeding towards the 
transept opposite l’Ecole Militaire, we come first on an 
exhibition of small machines for sewing, for cutting 
cloth, for the manufacture of hats, &c., and machines 
used for tanning, dressing, and working leather. The 
space occupied by these is somewhat extensive, and 
includes classes 53-58. The department devoted to 
Class 52 contains machinery and utensils for the manu- 
facture of perfumery and soap, and for distilleries. As 
the classification beyond this point is incomplete, we can 
only notice the exhibits in the order in which they will 
be ound. 

A compound condensing horizontal engine is shown 
by MM. Claparede et Cie. This foam av is not quite 
ready. A fine oe of stills is e by Messrs. Cail 
and Co., and by M. Egrot, of Paris. a Tresses 
are shown by MM. Derosne et Cail, and by . Olry 
et Granddemange, of Paris. 

Brick and tile-making machinery, by MM. Boulet 
Fréres, of Paris, is somewhat mixed up with a large dis- 
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dlay of wood-working machinery by Messrs. Gerard, of 
Pars - MM. Guillet, of Auxerre; M. Arbey, of Paris; 
and MM. Perin, Paubard et Cie. An extensive display 
of machine tools is worth attention. It comprises exhibits 
from Messrs. Varrall, Elwell, and Middleton; MM. 
Chaligny et Guyot-Sionnest, and MM. Bonhery, of 
Paris; the Fives Lille Company, MM. Lebrun et Deby, 
of Albert, Somme; and MM. Challiot et Gratiot, of Paris. 
Then comes a compound engine by MM. Boudier 
Fréres, of Rouen; and then more machine tools by 
Boutiny et Cie., Ardennes; and by Mons. A. Lozai, of 
Rouen. Pumping and mining machinery are shown by 
MM. Bernier et Cie., of Paris. A pair of winding 
engines by the De I'Horme Compagnie, near St. Chamond 
(Loire), will not be in motion ; and a large engine by 
Maison Farcot is so far from being complete that it will 
not be at work for fourteen days. 

Class 50 is tolerably complete. In it are included 
cupola furnaces, full size, constructed on Bichou’s system ; 
mine ventilators by Koerting Brothers; machinery for 
making bricquets—compressed fuel—from Havre ; boring 
tackle by M. Bourdin; looms by MM. Flecheux Lainé, 
of Rouen; and a compound cylinder beam engine, at 
work, by MM. Powell, of Rouen. A display of printing 
and type-setting machinery closes this end of the gallery. 

In the Avenue de I’Ecole Militaire are several isolated 
buildings, the first of which contains a large ice-making 
machine—systéme Suisse—constructed by the Fives Lille 
Company, which will not be ready for some days. A 
second shed, containing an immense display of castings, 
forgings, springs, &c., by the Société Anonyme Com- 
mentry-Fourchambault, is nearly ready. Close by is an 
open-air exhibit of points, crossings, switches, turntables, 
traversers, signals, telegraph standards, level crossing 
gates, truck cranes, cattle trucks, and snow ploughs, by 
the Chemin de fer du Nord. 

In the machinery gallery on the other side, running 
parallel to the Avenue Suffren, the exhibits are gradually 
approaching completion. There will be found fine sugar- 
boiling machinery by the Royal Machine Factory in 
Amsterdam ; and further on in the Belgian section the 
same class of machinery by MM. Cail et Halot, of 
Brussels, intended for beetroot and cane. This depart- 
ment has made great strides during the past week to 
— for the visit of the Count of al in whose 

onour several machines were put in motion on the 20th, 
which still require much paint and polish to give them 
the same finished appearance as the engines exhibited by 
their more forward neighbours the Swiss, notably the 

uumping engine, the largest beam engine in the building, 
7 MM. Cockerill, of Seraing, and a large pair of hori- 
zontal rolling mill engines by the same firm.. A pair of 
small compound horizontal engines working rotative pumps 
is exhibited by MM. W. van Goethen. They were con- 
structed by MM. T. Réalliér et Cie., of Brussels. There 
are also some fine exhibits of glass by MM. A. Foucault, 
Frison, et Cie., of Charleroi, some excellent specimens 
of railway carriage wheels and axles from the De la 
Usines Dyle Louvain; some agricultural engines by the 
Société Couillet, mining gear by M. Nicholas Libotte 
Gilly, contractors’ engines, railway and tramway carriages, 
a 10-wheeled tank locomotive, to which we shall return 
later, machine tools by MM. Deueppe et Cie., of 
Liége, and numerous other exhibits, whose imperfect 
condition precludes further notice at present. 

The Russian department is very small, but contains 
excellent specimens of workmanship. There is a very 
fine stand of axles, cross-heads, steam and water valves, 
cylinders, &c., exhibited by the Institute Technologique 
de St. Petersburg, a horizontal condensing engine by 
Messrs. Scholtze and Repphann, of Warsaw ; fire engines 
by M. Adolf Troetzer, of Warsaw; a single-cylinder 
portable engine, flour-mills and a horizontal condensing 
engine are shown by the Société des Ateliers et Fonderie 
Bellino Fenderich, of Odessa. 

The Swiss department is in full work, but great com- 
plaints are made of the lack of small appliances to the 
shafting to prevent the oil dropping on to the machines 

slow. 

The American department is also well started, and the 
transmission is driven by a horizontal engine of Mr. 
Jerome Wheelock, of Worcester, Massachusetts, which 
can certainly claim to be the “smartest” engine in the 
Exhibition, as far as regards diversity of colour and 
ornamentation. The standards carrying the shafting at 
this point have had to be strutted as, owing to some 
cause or another, most probably to insecurity of founda- 
tion, it would not have been safe, with an oscillation of 
at least 2in., to start the wood-working machinery of 
Messrs. Fay and Co., at the high rate of speed they 
require, without some additional security. 

The buildings on the Quai d’Orsay are now completed, 
but not by any means ready. Commencing at the lower 
end below the Pont d’Jena, there is a small shed contain- 
ing a few cases of models by Messrs. Laird Brothers, of 
Birkenhead, and by J. and G. Thomson, of Clydebank. 
Patent reply engine and steering endless band telegraphs, 
by Messrs. Chadbury and Sons, of Liverpool, an hydraulic 
apparatus for steering ships, by M. A. Lafargue, of 
which we shall give an illustration later, and a Martin 
anchor. In the adjoining building, intended solely for 
French exhibits, the different allotments of space have 
been carefully marked out on the floor, but otherwise at 
present there is no sign even of the packing cases 
to say nothing of their contents intended to fill 
this large shed. In the annexes above the bridge, the 
contents of the first are of a most interesting description, 
although not quite in order. They consist principally of 
articles used in navigation and the saving of life at sea. 
There is a lifeboat shown by the Société Centrale de 
Sauvetage des Naufrages, fire pumps, a very large stand of 
different life-saving apparatus, diving bells, with carefully 
executed models of the latest improvements by M. Bazin, 
ef Paris; steam steering gear by MM. Stapper Duclos 
et Cie.; and marine multitubular boilers. A marine 
engine has at last turned up, one of large dimensions 
with three cylinders, exhibited by the Government, and 





a set of the most exquisitely finished working models of 
the different types of the French Navy, consisting of 
rams, turret-ships, &c., with sectional models, which 
cannot fail to attract visitors, professional and lay, when 
the existence of this annexe and the nature of its con- 
tents is more widely known. The additional building, 
higher up the Seine, is devoted to every description of 
pumps and pumping machinery, but is at present too far 
from completion to require further notice. 

Taken as a whole, considerable progress has been made 
during the past week ; but in many sections even of the 
main ‘building several exhibits are conspicuous either by 
their absence or by the preparations being made for their 
reception. The main roads and pathways are still blocked 
up with packing-cases and rubbish of every description, and 
the general appearance of the outside of the building in 
the neighbourhood of the annexes suggests anything 
rather than the idea of a speedy completion. 

With the exception of the English, American, and 
Swiss departments, the motion of the machinery is of a 
most uncertain and intermittent description, and the 
organisation for the admittance of the workpeople so 
hadly arranged that the boilers of MM. Serapine were 
not started on Monday until 12 a.m., the stokers having 
been refused admittance on account of some new regula- 
tion which had emanated from the Committee of (mis) 
Direction on the previous day. The most attractive point 
in the whole Exhibition to general visitors is the refresh- 
ment-house in the Hungarian section, where an inde- 
fatigable band of Gipsy musicians go through the numer- 
ous variations of their national Czardas with an assiduity 
worthy of a better cause from morning until night, while 
the audience are content to seize every point of vantage, 
from an armour-plate to an empty nathienedie to enable 
them to catch a distant strain of the only music pro- 
vided for the public in the whole of the grounds. 
Improvements in this as well as in other directions will 
doubtless from time to time take place when the first 
difficulties of getting everything into order have been 
overcome, and time has been given to the Committee to 
pay attention to the requirements of their visitors, who, 
although they have come ostensibly to see, demand other 
attractions than those which only appeal to the sense of 
sight to relieve their visit of that monotony which forms 


one of the chief complaints of the public. 








THE PARIS EXHIBITION.—BROWN’S TRAM- 
WAY LOCOMOTIVE. 

Tue tramway engine, which we illustrate at page 361, is 
exhibited at Paris by the Société Swisse, Winterthur. It has 
been constructed from the designs of Mr. Brown, the manager. 
The reversing gear—Mr. Brown’s latest patent—in connection 
with the brakes gives full command over the action of the 
engine, and will stop or reverse the car almost instantaneously. 
Owing to the smoke-consuming arrangement, there is no 
escape of smoke or gas. The stack is so constructed that 
the exhaust is almost inaudible,-and only visible in very 
cold weather. The fire-box, boiler, and steam space are so 
constructed, the former with sloping bars, that stoking and 
feeding are only necessary at intervals of from one and a-half 
to two hours. The cylinders, valve gear, &c., are all placed 
above the platform and outside the frames, so that they are 
protected from mud and dust, and easily kept clean and 
attended to. The consumption of coke is about 18 Ib. 
per hour. The driver is always at the head of the engine, 
whichever way it is running, so that he has even a better 
look out than with horses, the regulator, brakes, and reversing 
gear being worked from either end. It has been found in 
practice that horses are less frightened by the machinery when 
the same is exposed and the driver visible, than when the 
whole is enclosed ina cab. The engine is built for ascending 
gradients of 1 in 18, and passing round curves of 20m. radius 
—66ft.—or even if necessary 43ft. radius. The bearings are 
on a system of spiral springs with three points of contact, so 
that a very steady motion is obtained. The valve chests 
are on the underside of the cylinders, so that the 
latter discharge themselves of any condensed water at 
each stroke without cocks. In addition to this, the 
exhaust is led into a separate apparatus, whereby the 
ejection of sooty water through the chimney is rendered 
impossible. The motion from the cylinders to the wheels and 
coupling rods is communicated by means of a rocking beam, 
by which arrangement the a corny and gear are protected, 
and the further advantage obtained that the wheels are con- 
structed with counterbalances, and the ‘‘ boxing” motion of 
the engine obviated. The coupling is arranged for pushing or 
drawing the carriages. The boiler is of steel plate, tested to 
a working pressure of 15 atmospheres, partly horizontal and 
partly vertical, and of such proportions that an abnormal 
difference in the water level can take place without damage, 
and if fed from every one and a-half to two hours the attention 
of the driver need not be withdrawn from his work to watch 
his gauge. The general proportions of the engine are as 
follows :—Weight of engine empty, 6 tons 6 cwt.; ditto full, 
7 tons 12 cwt.; water in boiler, 22} cubic feet.; ditto in tank, 
16 cubic feet; coke, 4 cwt.; diameter of wheels, 26jin.; 
maximum length of engine, l1ft. 9in.; ditto width, 4ft. 3in.; 
ditto height, 10ft. 6in.; wheel base, 4ft. 104in.; maximum 
pressure in boiler, 15 atmospheres. 








NATIONAL WATER SUPPLY. 

On the 30th of last January the Prince of Wales, as Presi- 
dent of the Society of Arts, addressed a letter to the Chairman 
of the Council of that Society, suggesting ‘‘a discussion in 
the Society’s rooms of the question of the supply of pure 
water to the population, with a view to the consideration of 
how far the great natural resources of the kingdom might, by 
some large and comprehensive scheme of a national character, 
adapted to the varying specialities and wants of districts, be 
turned to account, for the benefit, not merely of a few large 
centres of population, but for the advantage of the general 
body of the nation at large.” The Prince pointed out 
that while ‘‘our great cities and populous towns” are 
showing their appreciation of the importance of the ques- 
tion of pure water supply by taking care of themselves, 
“the smaller towns i villages are dependent on accidental 
sources, in many instances ‘wholly inadequate for health and 
comfort, and in many instances are all but without any supply 
at all.” 

In consequence of this letter a congress was held on 





Tuesday and Wednesday,the 2Ist and 22nd inst., at the 
Society s rooms, and largely attended by most of the leading 
speakers on questions connected with water supply, of 
whom no less than twenty-three contributed papers, of an 
aggregate length nearly sufficient to fill fifty of our columns, 
and representing a mass of vague talk, worn-out ideas, and 
impracticable schemes enough to appal the stoutest heart. In 
the absence of Sir Ughtred Kay-Shuttleworth, Sir Henry Cole 
was in the chair, and opened the proceedings by a speech, in 
which he expressed his conviction that ‘‘ by reservoirs, aque- 
ducts, and an arterial system, pure water might be supplied 
to the whole of England at a cost, perhaps, of a 
hundred millions or more; but what is that, looking to 
the cost of railways—not quite so important as pure water?” 
Mr. Bateman, on the other hand, who sent in almost the 
only practical paper of the lot, says in his communication— 
which is the shortest of the twenty-three—and which, we 
suppose, because it was practical, the Chairman “thought 
must have been written ina hurry, and without due considera. 
tion,” said ‘‘I see no way in which a large and comprehensive 
scheme of a national character could be made subservient to 
the objects his Royal Highness has in view.” Nearly all the 
speakers, however, agreed: First, that the rainfall in Eng. 
land and Wales was at least fifty times as much as was 
required to supply the present population; secondly, that a 
very large proportion of the population were, nevertheless, at 
present unable to get a sufficient quantity of wholesome water, 
their only source of supply, in many instances, being positively 
and dangerously unwholesome; and, thirdly, that some sort of 
national scheme, under Government control, was the only 
way out of the difficulty, and was perfectly feasible. As to 
what that scheme should be, there was naturally a consider- 
able divergence of opinion, and it is probable ‘that more non- 
sense was talked on the subject than was ever before heard 
in the a hall, and this is saying a good deal. The idea 
most generally approved, however, was that the country 
should be divided into districts corresponding with the various 
watersheds, each district containing one or more watersheds, 
and having its separate board or staff of engineers, sani 
officers, &c., under the control of some central authority. The 
local authorities are at a great disadvantage in dealing with 
this question, inasmuch as their boundaries are not coterminal 
with the crests of the watersheds, so that one parish or borough 
is often in a position to cut off or contaminate the supply of 
water to another, or has a_ superabundance, while its 
neighbour has little or none. Before anything could be 
done, however, in the above direction, it was pointed 
out by several es. a complete and accurate hydro- 
graphical and hydrogeological survey of the kingdom would 
have to be made, which would give employment to not a few 
individuals, and would be in no way superior to surveys of the 
kind which already exist. Mr. F. R. Conder described in 
detail a very complete set of tables, drawn up and published 
in 1875 by the Department of gee Works in Italy, pre- 
senting a compendious view of the hydrology of the whole of 
that kingdom, showing what could be done in that way, and 
how it ought to be done. 

The most magnificent scheme brought before the congress, 
under the head of water supply of London, was that by Mr. 
Richard Hassard, M.1.C.E., who recapitulated a plan brought 
before the Royal Commission on Water Supply in 1866 by 
himself and Mr. G. W. Hemans as joint engineers for 
impounding the lakes of Thirlmere, Ulswater, Haweswater, 
Derwentwater, and Brotherswater, and bringing their water 
by an aqueduct to London ; increasing the supply by a branch 
aqueduct from the Bala Lake district in North Wales, He 
estimates the supply to be obtained, in the driest years, at 
500,000,000 gallons daily, of which 100,000,000 would be 
drawn off on its way for the benefit of the districts traversed, 
leaving 400,000,000 for the metropolis, or 100 gallons a day 
per head for the present population, being at least four times 
what is required. The cost of the whole concern is to be (say) 
£21,000,000, or, counting 8,000,000 persons supplied, on the 
road, and in London, about £2 12s. 6d. per h Some one 
asked, ‘‘ifan enemy were to invade us, and cut the aqueduct, 
what would become of London?’ The papers were classed 
underthree heads, viz.: (1) The t natural water resources of 
the kingdom. (2) How these can be best utilised and economised 
for the supply of : (a) Large towns, small towns, and country 
places. by mdon. (1) The great natural water resources of 
the kingdom, all dependent, of course, upon the rainfall, are 
the lakes, rivers, upland surface waters, and subterranean 
waters. Of these the lakes are as yet fairly wholesome; the 
rivers forthe most part hopelessly polluted, and quite unfit for 
domestic uses ; the upland surface waters, flowing as most of 
them do over lands sparsely cultivated, are generally whole- 
some; the subterranean waters obtained from springs and 
wells too often contaminated by sewage or other impurities. 
(2) Among the plans for utilising these economically, it was 
ap pes to convey the waters of the lakes by aqueducts 
to the great centres of population where these had no sufficient 
sources of supply in their neighbourhood; to put a stop by 
legislation to the fouling of the rivers, springs, and wells; to 
have double supplies of water, one for domestic, the other for 
outdoor and manufacturing purposes ; to do away with water- 
closets; to store the upland waters in reservoirs; and to 
supply houses with meters. As regards this latter suggestion, 
it was mentioned that at Malvern, where meters are used, 
the average daily consumption was only 74 gallons a-head, 
whereas in London it was, in 1877, 324 gallons. We should 
have thought that Malvern was cleaner than its consumption 
of water implies. 

On the whole, the ‘‘small towns and country places,” 
whose welfare seems to have been the chief anxiety of the 
Prince of Wales, were rather neglected by the sr Agee 
Finally, the following resolution, proposed by Dr. Wright, of 
Cheltenham, and seconded by Mr. F. R. Conder, C.E., was put 
and carried unanimously :—‘‘ That this congress desires to urge 
upon her Majesty’s Government the importance of taking 
steps, with the least possible delay, to appoint a small perma- 
nent commission to investigate and collect the facts connected 
with water supply in the various districts throughout the 
United Kingdom, in order to facilitate the utilisation of the 
national sources of water supply, for the benefit of the country 
as a whole, as suggested y his Royal Highness the Prince 
of Wales, the President of the Society of Arts, and recom- 
mends that the Council of the Society of Arts be requested to 
ask the Earl of Beaconsfield to receive a deputation to present 
the resolution, and advocate its adoption.” 

What the members of the commission are expected to 
discover we do not know, except that such work as x 4 
will be called upon to perform must be well paid for. e 
sincerely trust that the Government will lend no assistance 
whatever to the calling into existence of another of the man; 
little ‘‘jobs” which testify to the gullibility of an i 
public, who hold the mistaken idea that any scheme which 
can be called scientific must also be honest, 
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RAILWAY MATTERS. 


is stated that Sir George Elliott has given £30,000 towards 
as ieee, Caerphilly, and Newport Railway, and that it 
can be completed in less than two years. ie 

Tue important short extension of the Metropolitan District 
Railway system, carrying it to Fulham, was sanctioned on the 
18th by the parliamentary committee, before whom the case was 
laid. 

THE Philadelphia and Reading Railroad Company have intro- 
duced gas made from petroleum and compressed in receivers for 
use on their cars. In two years the saving has, it is stated, repaid 
their outlay, and a greatly superior light is obtained. 


Iv is said that application is to be made to the United States 
Congress this session for a grant of 60,000 dollars for the survey 
of py of railway from Liberia to the interior of Africa. The 
object of this scheme is said to be the opening of the Soudan to 
civilisation and commerce. 

ur London and North-Western Railway Company, with the 
view of having a sufficient supply of water for their locomotives 
in the London district, have decided to obtain their supply from 
Bushey, as the well at Camden is not quite equal to the demand. 
The company have, therefore, contracted with Messrs. Hopkins, 
Gilkes, and Co., for fourteen miles of water mains, for the 
purpose. 

In the Italian Chamber of Deputies on Saturday, Signor 
Baccarini, the Minister of Public Works, brought in a bill for 
the construction of new railways to the extent of about 4000 
kilometres, at a total cost of about 830,000,000 lire. ‘The expen- 
diture for national lines is wholly to be borne by the State ; and 
as regards the local, district, provincial, and interprovincial lines, 
the Government will contribute in various proportions. 

‘THE connections between the tunnel railway and the Caledonian 
line, opposite Victoria Dock, have now been formed, and work- 
men are engaged erecting new signals and other apparatus neces- 
sary for the safe working of the traffic. At the present level 
crossing, near the junction of the two lines, an overhead bridge- 
like structure has been formed, with a large cabin a-top, from 
which the various signals, &c., will be worked, as well as the gates 
at the level crossing. 

Tne Second Avenue Railroad Company in New York has been 
for some time experimenting with a car driven by compressed 
air, the machinery being the invention of Messrs. Hardy and 
James, two Scotch engineers. The results are said to have been 
so encouraging that the cenpeey is about to have several more 
cars built on the same plan. The machinery is said to be very 
simple, to occupy but little room, and to cause none of the heat 
and smel! which is objected to when a steam engine is used. It 
also weighs much less than a steam engine and boiler of the same 
power. 

Tue scheme for a supplementary grant to the Gothard Rail- 
way having been submitted for ratification to the popular vote 
in the canton of Zurich, has, says a Z'imes telegram, been rejected 
by a large majority. This will probably decide the other cantons 
interested to act in like manner, and the manifest hostility of the 

ople to any further grants in aid of the enterprise can scarcely 

Pil to prove fatal to the proposed national subvention of eight 
millions. Should this expectation be realised, the Gothard Rail- 
way will either have to remain unfinished or be completed at the 
sole cost of Germany and Italy. 

Durie the present week a survey has been going on in 
Pontefract, in connection with the Lancashire and Yorkshire 
Railway system. It is the intention of the company, a corre- 
spondent of the Leeds Mercury states, if the required land can be 
reasonably obtained, to erect an extensive plant works in connec- 
tion with their line. On Monday the directors visited Pontefract 
and inspected a site north of Pontefract—Monkhill—station, 
chiefly owned by the Earl of Harewood, some thirty acres or 
more of which would probably be required. Other sites in the 
district have been considered, and even surveyed, for the intended 
works, 

THE locomotive Santa Fe on the Atlantic Gulf and West India 
Transit Company’s road, the Railroad Gazette is informed, on one 
day in March, made the run from Fernandina, Fla., to Cedar 
Keys, 155 miles, with the mail train of three cars, | only 
three-quarters of a cord of wood, or at the rate of 206% miles to 
the cord. The schedule time of the train is 94 hours and the 
usual consumption of wood by other engines is 24 cords for the 
run. The engine is of the ordinary eight-wheel pattern, with 14in. 
by 22in. cylinders and four 5ft. drivers. It was built by the 

ers Locomotive Works at Paterson, and was lately rebuilt at 
the same works and sold to the company on whose road it now 
runs. 


Tur Pontypridd, Caerphilly, and Newport Railway Bill, the 
preamble of which passed last week, is expected to do great 
things in the Pontypridd district, by giving another outlet from 
the centre of the South Wales coal basin and from the Rhondda 
Valley. There are no engineering difficulties in the way ; all is 
very plain sailing, and the most important part we imagine will be 
a viaduct spanning the Taff at Treforest. The Taff Vale Rail- 
Way management deserve all praise for the manner in which they 
have met the promoters, and Lord Bute’s agents have been 
equally considerate in their opposition, as it is certain that a large 
percentage of coal will be diverted from the Bute to the Alex- 
andra Dock. 

On Monday a paper was read before the United Service 
Institution by Mr. bi ‘ i. Haddan, C.E., on “ Pioneer and Military 
Railways.” A section of a military post and rail or pioneer 
railway was built on the ground lying waste at the rear of 
Whitehall-place, to show the simplicity of the work, its con- 
structors being ten soldiers from the Grenadier Guards and two 
labourers. The railway was primarily designed by the author of 
the paper to meet the anal in the East of a speedily con- 
structed, cheap, and effective means of transport for men and 
stores over a wild country without the necessity of surveying, 
levelling, and passing through the preliminary stages of ordinary 
railway making. The section built on Monday in the grounds of 
Whitehall is a ‘‘ one central rail” structure with two light side 
guide rails, the line running upon 7ft. posts, 440 to the mile, the 
rolling stock upon it being designed upon the ‘camel saddle” 
principle. The carriages and engines fall on each side like 
panniers on an animal’s back, the wheels of the engines, trucks, 
and carriages being horizontal and gripping the guide rails. The 
material of the railway is wholly of timbers brought on the 
ground ready cut for-use, and the plans having been explained 
to the sergeants of the fatigue party, the piles were sunk in the 
ground, the cross timbers fixed and bolted, and by a series of 
wedges an 80ft. or 100ft. section of the line, running over ve 
uneven ground, is made secure, the wedges taking up any slac 
in the struts. In the discussion which followed the reading of 
the paper, Sir Garnet Wolseley speaking of the railway in the 
Crimea, said that “though that was not a great success, it was 
very useful, and by gs | it the English nation was the first 
to use railways in war. The great thing in regard to railways 
used in war was that]they should be quickly made and worked, 
for time was everything. If we had to go to war and to operate 
inland in a country where there were no roads, it would be of 
the greatest importance to have a line from the base of the scene 
of operations, and Mr. Haddan’s proposals gave a system which 
would meet the requirements of an army in that position. As to 
particular — which had been pro for army transports, 
in these days of short and sharp campaigns, earthworks were out 
of the question, for now armies did not sit down to long cam- 
paigns like the sieges of Troy and Sebastopol. Other systems 
required good roads, but for a country without the roads, and in 
rapidity and simplicity of construction, Mr. Haddan’s railway 
would meet an army’s wants.” 





NOTES AND MEMORANDA. 


Durine the Centennial Exhibition summer samples of air 
were collected on various occasions upon the Exhibition grounds 
at Philadelphia, and in the different buildings, in New York 
city, Brooklyn, Hoboken, and on many of the Adirondack 
mountains, with a view to transmitting them to the chemists of 
1976, to determine whether the earth’s atmosphere is undergoing 
change. ‘The difference will in all probability be too slight to be 
measured, except by reason of such changes as may possibly take 
place in and while in the containing vessels. 


A DESCRIPTION is given by an American contemporary of the 
latest invention for cleaning out oil wells. It is an iron ram, 
37ft. long, weighing 21001b. ‘The mode of working the well is to 
fill the well with water or oil above the sandrock, then pump out 
the air, and when the air is exhausted or nearly so, to drop the 
ram into the well. The ram will have adrop of 800ft., thus 

iving out at the moment of its arrest 168,000 foot-pounds and 

eveloping a pressure of several thousand pounds to the square 
inch, which will force the water or oil into the crevices of the 
sandrock, and in this manner open up the rock and let the oil 
enter the well. 

Fiery years ago, Dumas announced his belief that hydrogen was 
a vaporised metal. At first he found few to agree with him, but 
subsequent experiments, by different chemists, led many to 
admit the probable existence of a metal called hydrogenium. The 
recent experiments of Cailletet and Pictet exhibited minute 
crystals, confirming this view. Dumas thinks this confirmation 
may be of great practical industrial importance. ‘The positive 
knowledge of the metallic nature of hydrogen would have an 
important influence in metallurgy; industry would reap the 
benefit of it ;’ and on these accounts the late experiments should 
excite a lively interest among the friends of labour, as well as 
among devotees of science. 


THE pean dangers attending the use of coloured tapers, and 
especially those coloured red and green, have recently formed the 
subject of reinvestigation, which shows that mercurial vapour and 
arsenical vapour are respectively given off on the burning of the 
taper, both of which might have anything but beneficial effects on 
anyone who happened to inhale either. We may draw attention to 
another possible danger which attends the use of the green tapers. 
Most tapers will, after the flame is extinguished, smoulder but a 
short time, but the green tapers will often continue to smoulder 
until a considerable length of the wick is partially alight and 
ready to burst into a flame under a gentle current of air. A taper 
of this kind shut up in a writing-table has been known to cause a 
serious fire. 

PRACTICAL astronomy in this country has sustained a serious 
loss in the death of the Rev. Robert Main, F.R.S., which took 
dlace at the Radcliffe Observatory, Oxford, on the morning of 

ay 7th. Mr. Main entered at Queen’s College, Cambridge, 
graduated as sixth wrangler in 1834, and became Fellow in 
1836-38, On the appointment of the present Astronomer-Royal 
he was made First Assistant in the Royal Observatory, Green- 
wich, which position he retained until he was appointed, in 1860, 
to the direction of the Radcliffe Observatory. During his con- 
nection with the Royal Observatory he was a frequent contributor 
to the Memoirs cf the Royal Astronomical Society. 


THE amount ge to be spent upon the building of the new 
Natural History Museum at South Eeotinetin for the present 
financial year—1878-79—is, according to the Civil Service Esti- 
mates, no less than £80,000, and is £10,000 more than last year. 
Of this sum, £60,000 is for the building, which is now verging 
towards completion, and £20,000 for internal fittings. A writer 
in Nature says :—‘‘ Weare pl to see that the authorities are 
already turning their attention to the last subject, but should 
they not also begin to think about a library? .... The fact is, 
such a library as is required for the use of a great national 
museum can only be picked up by slow degrees, and so soon as 
it was determined to move the collections away from the great 
public library in Great Russell-street, steps should have been 
taken to form a new one for the collections in their new site. This, 
however, does not ap} to have been thought of yet.” Perha: 
the same writer or a few of the South Kensington school would 
like to get the “great public lib in Great Russell-street ” 
down to South Kensington, and though ‘‘ this does not appear to 
have been thought of,” or at least spoken of, we may hear of it 
soon, for the South Kensington clique is a bold one. 

THE American Agriculturist for April, in advocating the 
economy of using corn for fuel in those districts where coal and 
wood are scarce, says :—‘‘ Some journals, whose conductors know 
very little about corn growing, and other things in the West, 
make their annual outcry in regard to the extensive consumption 
of corn for fuel, which they consider a great and inexcusable 
waste. Suppose the Nebraska or Minnesota farmers were to sell 
two tons of corn for six dollars, and buy a half a ton of coal for 
the money, and the corn were at once taken to a distillery and 
turned into whisky. Would this be any better? The farmer 
would onan have to make two journeys of ten or twenty miles 
each, with his loads, and be out of pocket at least 6dols. by his 
trade. The fact is, corn is an excellent fuel, and although it may 
seem at first sight to be wrong to burn up an article of food, yet 
it is but a mere sentiment which overlooks the fact that to warm 
one’s self by a fire, and todo the same by the consumption of 
food, are in the end precisely similar in effect. If more warmth 
can be procured by consuming, in a stove, a dollar’s worth of 
corn, than a dollar’s worth of coal, it is a legitimate use for the 
corn ; but when there is neither coal nor wood at hand, what 
should these people do when the winter’s cold pinches, if the corn 
from their well-filled cribs could not supply them with fuel?” 


Tue following has been sent by Lieut.-General H. H. Maxwell 
to Professor Tyndall, and has appeared in Nature:—‘‘A very 
curious and unexpected circumstance has occurred in Rome, 
which, as it depends on chemical action, may have some interest 
for you. Prior to 1870, when Rome became an integral part of 
the kingdom of Italy, the beams used in the construction of 
houses were of chestnut wood. After that date a vast amount of 
building was undertaken, and now a whole quarter of the city 
stands on ground formerly occupied by vineyards and gardens. 
In lieu of chestnut, pine was largely used, having been brought 
vid Venice from the Dolomite Alps. The latter was preferable, 
as being procurable of larger scantling, of greater length, and at 
a less cost. After a few years, the roofs and floors in which the 

ine had been used were found to be failing. A beam used in a 

at roof or in flooring, where it was embedded in a wall, was found 
to be rotten, while nA body of the beam was perfectly sound. A 
very considerable sum of money was thus lost, as many of the 
roofs and floors of the new houses on the Esquiline had to be 
renewed. But what was the cause of this sudden perishing of the 
ends of the pine beams, such as had been known to last centuries in 
Venice? The answer to this question remained a puzzle for a 
long time; until on taking down the scaffolding of the Ministry 
of Finance lately completed, a complete answer was found. One 
of its scaffold poles had been embedded for, say, 4ft. in the ground; 
about its foot was a heap of the débris of pozzolana mortar, say, 
6ft. high. That part which had been underground was perleotly 
sound ; that which had been surrounded by mortar was utterly 
rotten ; and, finally, the remainder of the erg above the ground 
was perfectly sound. Hence, it was clear that the mortar was to 
blame. But in what respect did this mortar differ from that used 
at Venice in which pine wood beams lay embedded for centuries 
with impunity? The sole difference was in the use of pozzolana 
—a volcanic earth—instead of sand, and as this substance had 
been used for mortar in Rome and Naples for ages in contact 
with chestnut beams with impunity, the only logical conclusion 
is that pozzolana and pine w have some chemical affinity 
which causes some of their ingredients to combine, to the destruc- 
tion of the latter.” 





MISCELLANEA. 


AN extraordinary accident is reported by the Times :—“ At 
Parslow-hall, High Cree, to-day (the 20th), the lightning ignited 
a quantity of unslaked lime.” What next? 


THE Royal owen Society of England have received the 
consent of the Ecclesiastical Commissioners to the occupation by 
the society for the purposes of the agricultural exhibition next 
year of the piece of land—100 acres in extent—at Brondesbury 
or Kilburn, belonging to the Commissioners. 

At the Perry Hall Colliery, partly by sinking and partly b 
boring, a depth of 1430ft. has been reached, and he been 
going on at the rate of 7ft. in twenty-four hours. The shaft is 
450ft. deep, and 7in. lining tubes are continued from the base of 
the boring to the surface. 


TuE Car Close Colliery at Ilkeston, after being flooded for more 
than twelve months, has been purchased by Messrs. Shaw and 
Beardsley, Ilkeston, and the work of pumping out the water is 
being energetically pushed forward by them. The colliery must 
be a nice place to work in. 


Lizvt.-Cotonet Str Witt1am Pa.uiser, C.B., has presented 
to the Canadian Government a 7in. and an 8in. rifled gun, to be 
delivered at Quebec free of cost. These guns, worth nearly 
apiece, have been cordially accepted by the Government. He 
has also offered a 10in. rifled gun to the Government for the 
battery at Victoria, protecting the harbour at Esquimault, and 
the approach to the town. 


Art Ratelfontein, Fraserburg, South Africa, is a wool-washing 
mill, arranged so that the water employed is fully utilised. After 
performing the duty of cleansing the wool, the water passes through 
a fine wire gauze screen, and falling over the water-wheel of a 
corn mill goes to the lands lying in the valley. Thus it is used 
for wool washing, corn grinding, manuring by carrying down 
the grease from the wool, and irrigation. 


A MEETING of the Victoria (Philosophical) Institute was held 
on Monday last, at its house, 7, Adelphi-terrace. Among the 
members elected several were resident in the United States and 
in the Colonies. A paper on Physical Geography was read by 
Mr. J. Thornhill Harrison, M. Inst. C.E., in which he gave a 
description of the various changes which had taken place in the 
position of the earth which had tended to produce its present 
state. 


‘How to make your own telephones for 5s. 6d. per pair,” is 
the title of a little pamphlet, which we have received from Mr. 
John Heywood, the publisher, of Manchester. It certainly does 
convey the information very fully, though the author does not 
say that the task of properly cutting the ferro-type discs is not 
so easy as it would appear. Those who wish to make telephones 
will be charmed with these instructions ; what the patentee may 
think is quite another matter. Probably he has not been 
consulted. 3 

THE naval position of Germany on the North Sea promises, 
when its fortifications are complete, to be one of the strongest in 
the world. It is still considered to be without a proper system of 
Jank supports which would be afforded by the construction of 
the proposed canal from the North Sea to the Baltic, with an 
outlet at the mouth of the Elbe at St. Margarethen or Bruns- 
biittel, and a harbour for the navy on the island of Riigen, and 
another, which should also serve as a harbour of refuge, with a 
naval station where ships could Le: in for repairs, at Sonderburg 
in the Hérup-Haff, on the island of Alsen. 


On the part of the Great Western Railway Company, Admiral 
Haswell visited Cherbourg on the 25th ult. Having inspected 
the place, he reported that it would be impracticable to carry on 
a service between Cherbourg and Weymouth, as had been pro- 
posed, inasmuch as the steamers could not safely enter or leave 
the port of Cherbourg in the dark or during unfavourable weather. 
The directors have therefore come to the conclusion that, in the 
face of the unexpected difficulty above mentioned, it would not 
be wise to proceed further with the arrangements for establishing 
the service until suitable accommodation is provided at Cherbourg. 


Tue Maryland and Delaware Ship Canal Company ‘on e to 
build a canal seventeen miles long, having 25ft. depth of water, 
and 100ft. width, between Chesapeake bay and Delaware bay. 
By this means Baltimore will be pe ot as near to Cape May at 
the mouth of the Delaware as Philadelphia is, and the distance 
for ocean vessels between Baltimore and New York and Europe 
will be shortened by 225 miles, while the saving of freight between 
Baltimore and New York will be about 50 cents a ton. The 
estimated cost of the enterprise is 8,000,000 dols., and the com- 
pany is authorised to levy a toll charge of 20 cents per ton upon 
all traffic passing through the canal. 


Mr. Levi Haypen has left America for St. Petersburg, to 
commence the construction of machines and scows for dredging the 
awe sea canal through the lagoon which separates Cronstadt 
rom that city. Excavation is, it is said, to commence in October 
next, and the work to be finished in 1883, though it is not pos- 
sible to operate the machines more than six months in the year 
on account of ice. The sum of 25,000 dollars in gold has already 
been deposited in St. Petersburg by the contractors as a pli 
of good faith. The width of the canal is 280ft., depth 20ft. 
length about ten miles. The contract as it now stands is for the 
removal of 3,750,000 cubic yards of mud, but the total is likely 
to be increased to 7,500,000 yards, 


Ar the meeting of the Metropolitan Board of Works, on the 
10th inst., it was resolved to take steps to stay further proceed- 
ings on the bills introduced by the Board for acquiring the water 
supply of London. It was mentioned as an argument for buying 
up the existing water companies as soon as possible that in 1856 
the income of the companies was £300,000, in 1866 it was £500,000, 
in 1873 it was £650,000, and in 1876 £750,000. If the companies 
had been bought up at twenty years’ purchase, the cost in 1856 
would have been £6,000,000, in 1866 £10,000,000, in 1873 
£13,000,000, and in 1876 £15,000,000. Probably it is seen that 
with a few modifications in the existing method of levying rates, 
and in the amount of those rates, and with the completion of the 
constant supply, the public will be better served by the present 
companies than it would with the works in other hands, supple- 
mented by a new scheme necessitating large outlay for a make- 
shift supply, and an unending expenditure for street repairs. 


Or the public works in Ceylon, the construction of a break- 
water at Colombo is progressing rapidly, and nearly 1000ft. of 
the sea wall are already completed. e direction of the break- 
water is such as to turn to advantags several natural rocks, which 
are to be utilised as foundations for parts of the structure. The 
Isaure Rock has been reached, and is now being covered with 
blocks of stone, so as to form an integral part of the work. The 
lighthouse erected on the Little Basses k, off the south-east 
coast of Ceylon, and which was described in a recent volume of 
the ‘‘ Proceedings of the Institution of Civil Engineers,” was 
lighted for the first time about a month ago. This will be of 
great advantage to vessels passing northwards from Galle to Cal- 
cutta. A 9in. gun has been added to the armament of the forts 
of Trincomalee. As mounted it completely commands the entrance 
to the harbour; and can also be trained out to sea, so as to cover 
any vessels long before they could attempt to force a passage. 
Some important railway extensions are either contemplated or in 
actual progress in Ceylon. The ground is being surveyed for an 
extension railway to Uva, which will open up rich tracts of 
coffee country. Great progrees has been made with the extension 
of the seaside railway from Colombo to Kalutara, which involves 
some heavy engineering work. A massive bridge is now being 
constructed across the Kalu Ganga River, which will take some 
months to complete. The late floods in Ceylon have interfered 
with works of this description. 
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WATER JETS FOR EXTINGUISHING FIRES. 
(Concluded from page 328.) 

Although these experiments were not made with the object of 
ascertaining hose friction, it may be stated that the loss of head 
to deliver this quantity of 225 gallons through the short piece of 
pipe, the hydrant, and the 35ft. of hose, was as much as 43ft. 

t will be seen here that the ratio of the jet to the pressure at 
the very-root of the branch, which produced the jet, was as 100 to 
280, or a little under 36 per cent., being considerably less than 
the §ths, equal to 624 per cent., stated in our evidence before the 
committee as being the ratio that might, under ordinary circum- 
stances, be expected. 

This may be a convenient place to say that no uniform ratio 
exists, because with a very low jet the velocity is so small that 
the air does not offer a very appreciable resistance, whereas with 
a very lofty jet the necessary increase in velocity meets with a far 
greater retardation by the resistance of the friction of the air. 
And further, it may be an appropriate place to remark that it is 
not possible to have very elevated jets, unless at a great loss of 
head, without a large quantity of water being delivered, because, 
if the jet be very small, then the air offers a proportionately 
greater resistance. If, to avoid this, the jet be projected from a 
nozzle of suitable diameter, then, as it must go at a great velocity 
to attain the height, and as the quantity of water delivered per 
minute depends upon the velocity and upon the area of the 
orifice, it follows, that for high jets the quantity must be great, 
and it will be seen here that, although only a { nozzle was used, 
the delivery was as much as 220 gallons per minute, and we may 
remark that if 220 gallons per (minute be passed through 200ft. 
of brigade hose, the friction, as compared with that of 150 gallons 
~ minute, would be in the proportion of the squares of 150 and 
220, or as 22,500 to 48,400, that is to say, rather more than double, 
or in other words, the loss of head in passing through 200ft. of 
hose, in lieu of being a little over 50ft., as it is for 150 gallons, 
would be 107ft. 

At the request of Mr. Ritchie, the nozzle was changed for one 
of 1gin., the largest nozzle employed by the Fire Brigade in 
the land service. It was attempted to maintain the pressure of 
280ft., but owing to the enormous amount of water passing 
through such a nozzle, not more than 200ft. of pressure could 
be preserved in the copper vessel. The jet, however, went to a 
height variously estimated at from 120ft. to 140ft., showing an 
average of about 130ft. 

In this case, for the reason we have stated, viz., the greater 
momentum of the larger jet, 130ft. was got from a 200ft. head, 
(while, with a fin. nozzle, as formerly explained, 100ft. only was 

t from a 280ft. head) giving a percentage of 604, or 2 per cent. 

low the 8in. stated in our evidence; but as regards the 
quantity of water necessary to be thrown, it was as much as 
425 gallons per minute. To pass this 425 gallons per minute 
through the short pipe, the helen’, and the hose, demanded a 
loss of pressure of 112ft., there being 312ft. at the meter, while 
there were only 200ft. in the copper vessel. 

Once more let us say, that if 200ft. of hose had been used, the 
loss of head in that length of hose alone would have been as 
much as—following the previous rule—400ft., or eight times the 
loss in passing 150 gallons per minute through it—that is to say, 
such a jet would be an impossibility through a considerable 
length of brigade hose. The next experiment—not in the pro- 
gramme—was made at the request of Sir H. Selwin-Ibbetson. 
It consisted in maintaining 150ft. of pressure at the meter, and 
causing the water to flow through the 200ft. of brigade hose, and 
observing the quantity used, and the jet obtained with a in. 
nozzle. With this small nozzle only 78 gallons per minute were 
delivered. The friction of this through the hose should be, as 

ou are aware from the previous experiments, only about 13ft. 

t proved to be 14ft., as a pressure of 136ft. was got in the copper 
vessel at the root of the branch, but the jet was only 70ft. to the 
very top of the spray when the wind did not blow, and 60ft. to 
the end of the body of the jet, or in other words, it was practically 
50 per cent. only of the effective head instead of the 8 or 624 per 
cent. given in our evidence as the fair average. The next experi- 
ment was with the same pressure and length of hose, but with a 
lin. nozzle. The quantity of water delivered was exactly 
150 gallons per minute; the reduction in pressure in passing 
through the short pipe, the hydrant, and the hose was 60ft., as 
shown by the previous experiments, leaving in the copper vessel 
a pressure of 90ft. to 92ft. The jet was variously stated as from 
65ft. to 75ft. high,to the topjof all, and 55ft. toj65ft. of solid water, 
or taking 60ft. as the mean, 66 per cent. being slightly in excess 
of the 625 per cent. stated in evidence. 

At this point Sir H. Selwin-Ibbetson suggested some other 
experiments, not in the programme. His object was to ascertain 
the loss of pressure in a long main, due to different draughts of 
water at Grays. The experiment was necessarily a rough one, 
because the South Essex Water Company’s main, which is 10in. 
diameter and about 104 miles long, not only conveys the water 
from the pumping engines at Grays to the bottom of the reservoir 
on the high ground at Warley—about 340ft. above Grays—but 
also serves as a supply pipe to the villages and houses along its 
line ; it therefore is liable to be drawn upon at any moment for 
house purposes and for road watering ; moreover, it takes some 
considerable time after the engines are stopped to get rid of the 
oscillations of pressure that occur from so long a column of water 
being suddenly interfered with, and therefore, the results 
obtained by this experiment must not be looked upon as giving 
scientific information, but they may well be looked upon as being 
of high practical value by showing what would take place in the 
long mains of a water company subjected, as this was, to 
draughts for domestic and for other purposes, if required to 
afford an adequate pressure at a distant point to throw jets for 
extinguishing fires. On the engines being stopped, the pressure 
geo to be only 323ft., thus clearly indicating that a consider- 
able reduction was going on in consequence of draughts else- 
where. Then 150 gallons a minute were delivered, and thereupon 
the pressure fell to 280ft.; then 330 gallons were delivered per 
minute—it had been intended to make this 300, but time did not 
admit of correct adjustment of the quantity. With 330 gallons, 
the pressure went down to 225ft., or a total reduction of 98ft. 
When 475 gallons per minute were delivered, this brought the 
pressure down to 155ft., or a total reduction of 168ft.; then 500 
gallons per minute were delivered, and this brought the 
pressure down to 123ft., or a total reduction of 200ft. from the 
323ft. prevailing in the engine-house, whea no water was being 
drawn at Grays. 

We do not put this report forward as scientifically accurate in 
its details, and therefore we are somewhat chary of entering into 
any mere scientific question, but we think it right to call attention 
to the way in which when pressure is being reduced in a main by 
a draught of water at some point in its length, a further draught 
aggravates, as it were, the loss of pressure, due to the first draught. 
For instance, if at the middle of the 10} miles length of main, 
300 gallons per minute were being drawn, that would reduce the 
pressure by about 34ft. Assuming next that no water were being 
drawn from the pipe, and that then 500 gallons per minute were 
required at its end at Grays, this alone would reduce the pressure 
by about 190ft., but it must not be supposed that under the 
circumstances of the requirements of the 500 gallons at Grays, 
and of 300 gallons half way along the main, the loss in pressure 
would be only that due to the sum of the two separate deliveries, 
viz., the 34ft. and 190ft., it would be greatly more than that, and 
would amount, in fact, to 338ft., thus showing the serious practical 
interference with the available head to produce fire-extinguishing 
jets, which may be made by comparatively small domestic 
draughts along the line of main. 

Sir H. Selwin-Ibbetson and several other gentlemen were now 
compelled to leave. Afterwards some of the experiments, series 
“B,” to show the friction of water through pipes, were given, but 
time did not admit of their being fully carried out, 


| 
| 





The first of these was devoted to ascertaining the pressure 
required to deliver 600 gallons of water per minute through 20ft. 


of Gin. pipe, the din. hydrant, and the stand-pipe with two of its | 


openings delivering water. ‘This was found to be 254ft. 

In the next experiment the cocks were adjusted so as to compel 
the water to travel along the one-eighth mile of 4in. pipe, and 
then to get the 600 gallons through required a pressure of 250ft. ; 
the ditference between this and the it. of the previous experi- 
ments, viz., 2244ft., shows the resistance in friction of one-eighth 
of a mile (220 yards) of 4in. pipe when delivering 600 gallons per 
minute. 

We may here be permitted to remark upon this experiment. 
Assume a fire requiring the 2000 gallons per minute, wad that 600 
of it were to come along one supply-pipe, and that there were in 
the main when the draught was going on a pressure of 250ft., 
which of course would mean a very much greater pressure at the 


reservoir, and that there intervened between the main and the | 


hydrant only 220 yards of 4in. pipe ; the result would be, that if 
the water were delivered at the level of the pavement without the 


pressure required for throwing a jet, the 600 gallons could be | 


obtained, and could be pumped up by fire engines, but if it were 
desired to feed four 150 gallon jets, such as that maintained in 
the last of the jet experiments, then, as was there seen, as much 
as 90ft. was required at the base of the branch to make a jet of 
only 60ft. high, and 150ft. of pressure was required at the hydrant 
to drive this quantity through the hose and to make the jet. So 
that, in addition to the 250ft. necessary to deliver the 600 gallons 
at the ground level, another 150, making 400ft. in all, must have 
prevailed in the mains to have delivered this 600 gallons in jets, 
which could have attained a height of only 60ft. 

The next experiment consisted in driving 320 gallons of water 
(300 had been intended, but time did not permit of the accurate 
adjustment of the cock) through the short pipe and the hydrant. 
The pressure required was 8ft. Then this quantity was compelled 
to go through the one-eighth mile circuit, and the pressure required 
for that was 634ft., the difference, 554ft., representing the friction 


due to one-eighth mile of 4in. pipe with 320 gallons per minute | 


passing through it. 
It will be found that this 554ft. is practically one-fourth of the 
2244ft. required for the 600 gallons, showing that the well-known 








law, viz., that friction varies with the square of the quantities, is 
correct, 

Unless the visitors had been prepared to spend the evening at 
Grays it was impossible to make any further experiments, and 
this 320 gallon experiment, through one-eighth mile of pipe, 
brought the day’s proceedings to a close. 

With the exception of the early experiments in the hose 
friction, it was necessary to conduct the others with a rapidit 
inconsistent with scientific accuracy, and therefore we must ne A 
you to look upon those that were made on the 9th instant, not as 
data for a scientific work, but as thoroughly trustworthy experi- 
| ments in a practical way. 

e now desire to say that, calling attention to these experi- 
ments, and knowing also the long series of carefully conducted 
preliminary experiments made by us, we maintain unhesitatingly 
that the evidence we have given before the committee, as regards 
hose friction, percentage of jet, loss of pressure in the mains from 
| draught upon them, has been borne out, and we repeat that to 
| obtain a 150 gallon jet of 60ft. high, there would be required in 

the mains, when the draught was going on, 150ft. of pressure to 
overcome the hose friction and the loss of percentage in the jet, 
and that further, there would be required between the main and 
the reservoir, or stand-pipe producing the pressure, an allowance 
for loss of head, depending upon the consumption of water at the 
sarticular fire, and also upon the unknown consumption of water 
for domestic purposes and for street watering, and depending 
further upon the lengths and sizes of the pipes, and upon the 
points where the domestic consumption was taking place. 
It is impossible to say what in each instance this further loss 
would be, but we believe it may be safely estimated at 50ft. 
| Therefore in order to obtain a 150 gallon jet, 60ft. high above thé 
pavement, the supply reservoir must be 200ft. at least above that 
| pavement, which may be at any level from, probably, 7ft. to 50ft., 
100ft., 150ft., or more above ordnance datum. 

Now let us see how far such a pressure as 
obtained. 

First of all, what are the obligations of the companies ? 

These have been tabulated and given by us in evidence, and we 
{ cannot do better than insert the table ;—~ 


this is to be 


London Water Companies,—Pressure and High Service, 





Levels of | 





Dates and Time when | | | streets | 
Name of company. | sections of | constant service Pressure. | Cisterns, High service, | above high- | Remarks, 
Acts. to commence, | water 
j } Trinity. 
East LONDON .. 1852, Sec. 55. | Need not before |Highest pointtowhich| Act 1853, | Act 1853, Sec. 73, | From Defines level above pave- 
And Ist July, 1857. company bound to| Sec. 64. | more than 20ft. | To ment 40ft. 
1858, Sec. 63. | raise water 40ft, | Obligatory.} above pavement.| 


(16 & 17 Vic.) | above pavement, 





New RIver 1852, Sec. 28.| Need not until) Need not be greater! Sec. 29. Sec. 36, 10ft.| From 420ft.| Defines level above pave- 
(15 & 16 Vic.)} expiration of| than 300ft. above | Obligatory.| above pavement.) to zero. ment as 70ft., unless this 
| five years Trinity nor than | Sec. 37, all ser- | would exceed 300ft. aboye 
| Toft. above pave- vices about 160ft. Trinity. 
| ment. | above Trinity | 








entitlecompany | 
to charge | per 
| cent. perannum 








} extra. 
| | | 
CHELSEA . | 1852, Sec. 54. | Need not before | Level need not be! Sec. 55. Sec. 61, more | From 7Oft. 
}(15 & 16 Vic.)| five years. more than what | Obligatory.| than l0ft. above! to zero. 
| their reservoir will | | pavement. | 
give. Level of reser- | 
| voir not less than 
148ft. above Trinity | | No statutory level 
high-water mark. | above pavement. 
| | The effective pressure 
Kent COMPANY » 1864. Need not be con- From 412ft.| Jat any place to produce 
So far as regards stantly laid on under | to zero. a jet would depend 
North Kent sec- a greater pressure | (1) On the deduction 
tion cannot ascer- than the pressure to | to be made from 
tain what are the be afforded through the reservoir level 
conditions as re- | the pipes of distri- | for the height of 
gards the rest of | bution from the | the pavement at 
district of this | reservoir herein- | the particular place 
company. before described. | above Trinity. 
| | (2) On the deduction 
LAMBETH .. ° 1848, Sec. 35. | Need not be for | Need not be greater | | From 350ft. to be made for 
(llth Vic.) | seven years. than the height of } tod, friction through 
| water in the present | | hose. 
reservoir will give, | (8) On the deduction 
nor, in any case, | to be made for the 
| more than 150ft. | friction through 
| above Trinity. the pipes, which 
| | deduction would 
GRAND JuNcTION .. | 1852, Sec. 41. | Need not be be-| Shall not be required| Act 1852, | Act of 1952, | From S85ft. depend on their 
1861, Sec. 4. fore five years| to supply under Sec. 42. Sec. 47, 10ft.| to 5ft. length, their small- 
| from date of Act wessure to higher | Obligatory.| above pavement. ness, and the quan- 
of 1852. fevel than 150ft. tity of water being 
above ‘Trinity at/| | drawn off by the 
Vauxhall Bridge. | jet, and by other 
SovTHWARK AND | | | causes 0) con- 
VAUXHALL .. .. | 1852, Sec. 48. | Need not be until | Shall not be required | Sec. 49. Sec. 54, 10ft. | From 150ft. sumption ; the re- 
|(15 & 16 Vic.)| expiration of| to supply under |Obligatory.| above the pave- | tod. mainder would be 
| five years, ae to higher ment. | the pressure at the 
evel than 150ft. | nozzle, the jet 
| above Trinity at} would rise as 
| Vauxhall Bridge. | | “solid” water— 
| = not as spray—to 
West MIDDLESEX .. | 1852, Sec. 34. | Need not be until | Shall not be required! Sec. 35, |[Sec. 40, 10ft.| From 180ft. about five-eighths 
(15 & 16 Vic.)| expiration of| to supply under | Obligatory.| above the pave-|  to0. of this height. 
| five years, } —s toany level | ment, | 
| | higher than 200ft. | 
| | above Trinity at) 
| Hammersmith} 
| Bridge. | j 








It will be observed that the New River Company has an under- 

standable obligation. It is to reach to the top of the highest 

house, not exceeding 70ft., and in no case exceeding 300ft. above 

Trinity. This is to say: if the base of the house is 230ft. above 

Trinity, then'they would be bound to deliver water to the top of 

° si 70ft. high, but if it were 240ft. then they would not be so 
ound, 

Now a pressure which will deliver 180 gallons per diem, the 
average house supply of London, into a cistern 70ft. above the 
vavement, would not deliver 150 gallons per minute at anything 
ike that elevation even into a cistern, still less would it deliver 
it as a jet, and still less would it deliver it asa useful jet after 
deducting 50ft. of friction for 200ft. of hose. It would be quite 
possible for the New River Company to be most faithfully fulfilling 
its statutory obligations of supplying water to a house 70ft. above 
the pavement, and yet be incapable of providing a jet of 150 
gallons per minute, led through Soot. of hose that should exceed 
15ft. of elevation above the pavement. 

With respect to the rh Junction Company, the Southwark 
and Vauxhall Company, and the West Middlesex Company, the 
parliamentary obligation appears to us to be so vague as to impose 
no duty upon the company, beyond that of maintaining pressures 
of 150ft. and 200ft. in the neighbourhoods of Hammersmith and 
Vauxhall respectively. If it should be said that that could not 
be the meaning of the Legislature, and that there must be not 
only that pressure maintained there, but the adjacent districts 
must get the benefit of it, the answer is that there is no provision 
as to the size of the main, and that that pressure may be most 
rapidly reduced by domestic consumption, and by fire consump- 
tion, when a fire occurs. 

In the case of the Kent Company, they are merely bound, 
and in respect of one part of their district only, to give such a 
pressure as can be derived from their reservoir. This may be 
enormously reduced by the friction of the pipes, and we know 
that on the occasion of the fire at the King and Queen Granary. 
this company was not capable of delivering, even at the ground 








| 








| level, enough water for the engines. Take, again, the case of 
the East London Company; that has been quoted to you so 
often that it will be sufficient briefly to repeat that their obliga- 
tion is bounded by the delivery of water at 40ft. above the pave- 
ment. The foregoing are the companies’ parliamentary obligations. 
Let us now see what they doin practice, although we believe it 
will not be safe to rely upon anything that the companies do in 
excess of that which they are by law bound to do; nevertheless, 
let us see what is done, and for this purpose we will refer to the 
evidence of Sir Joseph Bazalgette, who put in a table of the 
eo that were found to be actually existing when no draught 
or fire purposes was being made. 

This table, and a most useful dissection of it, showing how the 
410 observations that were made may be grouped into zones of 
pressure, are subjoined as an appendix. From them it will be 
seen that there were 21 pressures below 20ft., 50 between 20ft. 
and 40ft., 96 between 40ft. and 60ft., 82 between 60ft. and 80ft., 
68 between 80ft. and 100ft., 48 between 100ft. und 120ft., 
24 between 120ft. and 150ft., and only 20 which exceeded a 
pressure of 150ft. The further table, No. 3, shows the maximum, 
the minimum, and the ruling pressures of each of the eight 
companies. 

The ruling pressure of the Lambeth is the highest of all, and 
will be seen to be 115ft.; then comes the Kent from 90ft. to 115ft.; 
then the Chelsea and the New River on a par at 70ft. to 80ft.; 
then the Southwark and Vauxhall and the Grand Junction on a 

ar at G0ft. to 70ft.; then the West Middlesex at 60ft., and the 

last London at 35ft. to 45ft. Once more it must be remembered 

that these are the pressures prevailing in the mains at the time 
when no demand for fires is being made, and yet this pressure 
would not even as regards the 115ft.—the highest—give a greater 
jet, with 200ft. of hose and 150 gallons per minute, than 40ft. to 
45ft. We think that these facts and the consideration of the 
statutory obligations of the companies both confirm us in our 
expression of opinion to the Select Committee, that under present 
circumstances, adequate jets for extinguishing fires cannot 
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obtained by the water-works pressure, and Mr. Muir, as we have 
already noticed, states that in his opinion the pumping power of 
the jet must be made by the fire-engine, and that if it were 
sought to supersede this by hydrants, then £150,000 a year must 
be added to the cost of pumping by the water companies, and 
£8 per house must be spent in the alteration of fittings. ‘The 
question, therefore, really appears to narrow itself to this :—Is it 
worth while to incur an expense of £750,000 to put down hydrants 
for the metropolis as an improved means 0 pes water at 
ground level to be thrown to the requisite height by steam fire- 
engines? Mr, Muir thinks it is; we think it is not, and it 
appears that upon this point of opinion, and of opinion alone, 
is Res any practical divergence between the evidence of Mr. 
Muir and ourselves, 

It must be remembered that a fireman can just as readily 
extract a fire-plug as he can turn a hydrant. A turn-cock is not 
wanted for one more than for the other. The necessity for the 
turn-cock, as has been explained in evidence (but it does not seem 
to have been appreciated) is, that he may shut off the pipes which 
are delivering water for domestic supply so as to reduce the 
“draw” upon the mains, and permit a greater quantity to flow to 
the fire engine. Changing plugs into hydrants would not alter 
this necessity in the least, and therefore, the statement that water 
can be more readily obtained because a fireman could work a 
hydrant is a misleading one, inasmuch as if he could work a 
hydrant, he could also extract a plug, but he cannot from want 
of knowledge, whether with a plug or with a hydrant, shut the 
various cocks which must be shut to revent water from being 
taken away for domestic purposes. e fear that the committee 
may have been under a wrong impression (an extremely common 
one), that there is an inevitable connection between constant 
service and high pressure, and no doubt the language of the 
marginal note to the 35th section of General Water Works 
Clauses Act of 1847 would lead to thisimpression. On reference, 
however, to that section itself, it will found that the Phe 
pressure ” means no more than ‘‘such a pressure as will make the 
water reach the top storey of the highest house.” But the 
General Metropolitan Water Act of 1852 (sec. 15), and the General 
Act of 1871 (sec. 7), although providing for constant supply, do 
not prescribe any addition to the statutory pressures of the eight 
companies, 

These statutory pressures we have already given, and we have 
just shown that there is nothing whatever in the Acts relating to 
constant service to over-ride them ; but if there were, the “‘ high 
pressure” would after all amount to no more than the power to 
deliver to the top storey of the highest house the small quantity 
necessary for domestic pe poses, & power wholly insufficient, as 
we have proved, to afford effective jets. It may be remembered 
that some companies are entitled to make an extra charge, not 
for high pressure but for high service, and that by the Acts of 
1852, the Chelsea, the Grand Junction, the Southwark and 
Vauxhall, and the West Middlesex Companies may make this 
change if they deliver at a greater level than 10ft. above the 
pavement. In conclusion, we cannot, of course, pretend to 
a what the ge of the Fire Brigade Committee may be, 
mut (we say it with all respect), be it what it may, we, after 
having given the most anxious and careful consideration to the 
subject for a very long time, and after having made elaborate and 
searching experiments, have no hesitatiun in repeating that the 
adoption of hydrants throughout the metropolis under the present 
condition of things as regards pipeage and obligatory pressure, 
would be the occasion of a very large outlay, from £750, to 
£1,000,000, for which no adequate return would be obtained, and 
that if this outlay were incurred, and the hydrants were put 
down, in all probability it would be found, some few years hence, 
that the expense would have to be practically re-incurred, when 
the supply of water to the metropolis for the extinguishing of fire 
is arranged upon some different and ypon some comprehensive 
basis, as it undoybtedly must be, 

J. W. BAZALGETTE. 
F. J. BRAMWELL. 


FE. Easton, 








TRAFFIC ON THE EUROPEAN RAILWAYS IN 
1865 AND 1875. 

Tue following tables of the lengths of railways in the 
several countries of Europe, with the amount of capital in- 
vested, rolling stock, passenger and goods traffic, income and 
working expenses, average dividends, &c., and a comparison 
with the systems in America and India, are taken from the last 
publication of the Royal Office of Statistics in Prussia, com- 
piled hy Professor Dr, G, Stiirmer in Bromberg. 

The number of kilometres of railways opened in Europe was 
in 1845, 9162; in 1855, 34,023; in 1865, 75,130; in 1875, 
141,948; and in 1876, 148,244. The total length of railways 
in Europe, with the respective length’ of each country, in 
comparison with their geographical areas and the number of 
their inhabitants, is 
































Length of railway in | Kilos, of railway for 
| 
a is - 10,000 100 

1865.| 1875. | 1876, inhabitants. | sq. kilos, 

Kilos,| Kilos. | Kilos, Kilos, os. 
Belgium .. .. «. «| 32 3,499 3,589 6°74 12°18 
Great Britain and Ireland 21,386; 26,819 | 27,247 814 8°65 
Switzerland .. .. ../| 1,821) 2,055 2,378 8°90 S77 
Holland > oe 865, 1, 1,968 4°90 5°36 
Germany ‘) /13,900! 973995} 29,149] 6°82 5°39 
France.. .. .. 18,577) 21,596 508 6°23 4°25 
Denmark .. .. ok Lan 92 1,366 7°18 3°57 
Austro-Hungary .. | 6,397, 16,766) 17,486 4°64 2°80 
J ee «. | 3,982 7,71 7,942 2°89 2°68 
8 cee -» | 4,761, 5,836 5,980 3°61 1°20 
Portugal .. .. | 700, 1,036 1,070 2°49 1°19 
Roumania .. |= 1,233 1,233 2°43 1°02 
Sweden -. | 1,802) 38,540; 4,237 9°67 0°95 
Turkey b. 66 =1,537| = 1,537 1°81 0°42 
Russia .. .. 8,926 18,592) 19,875 2°70 0°37 
Norway és 278 557 7 3°70 0°21 
Greece .. l . | 12 | 2 0°08 0°02 
Europe... .. .« |75,130, 141,948 | 148,244] 4°79 1°50 
United States .. . |56,880 120,720 124,649 28°47 1°33 
India... 1. | 5,420, 10,454) 11,161] 0°58 0°47 





| 


The amount of capital invested was 











| Year. | Kilos, | Total. [Per kilometre. 

| £ 

In Europe 1865 74,891 | 1,175,402,676 15,694 
a ee eevee | 1875 | 189,988 | 2,158,927,783 15,422 

In United States... .. | 1867 48,000 | 284,576,200 4,887 
pe hd «» | 1875 | 119,490 | 931,641,726 7,840 
In India... .. 1865 5,420 59,841,609 11,059 
Pe 08 «| 1875 10,454 108,065,434 | 10,337 


_ The highest cost per kilometre was in England with £24,010 
in 1875, and the lowest in Norway with £3589. In Austro- 
Hungary in 1865, £11,349; in 1875, £13,497 per kilometre 
of railway. In Germany, in 1865, £10,413; in 1875, £12,822 

r kilometre of railway. ‘In France, in 1865, £20,157; 
in 1873, £18,444 per kilometre of railway. In Russia, in 


1865, £12,060 ; in 1874, £10,577 per kilometre of railway. The 
rolling stock consisted 



































| Per 10 kilos. Ry. 
te | g g % . fe 
$96,313 181214 
va = Ss F | 3 S 
| io) r= | 3 2 
| gj/ola 
In Europe .. 1865! 20,089} 48,319 | 490,189} 2°7| 674 | 65°8 
2 Cary 1875) 39,621 | 84,684 | 936,082 | 3°0| 6°3 | 70°5 
In United States .. 1875, 15,569 | 13,966 | 375,240} 1°4| 1°3 | 33°7 
In India .. .. .. 1865) 725) 1,584} 18,007/1°3] 2°9 | 33°2 
mores, ++ ++ {1875} 1,889] 4,026 | 23,960] 1-3] 3°9 | 23°6 
The working mileage per locomotive and total is re 
Total. | Engine. 
Year. Kilometres. + Kilometres. 
In Europe... .. 1865 506,152,994 | 25,307 
x ae 1875 958,373,920 | 24,737 
In United States. 1875 518,905,618 | 35,261 
UG 5. ce 1875 28,882,052 | 21,570 








The average number of trains daily is in Europe, 1865, 19 
trains; in Europe, 1875, 20°9 trains ; in America, 1875, 14°7 
trains; in India, 1875, 8°2 trains. The highest average in 
any European country is England with 34°75; the lowest in 
Roumania with 6, Austro-Hungary runs 10. 

The amount of passengers and goods forwarded 











| Passengers. Tons of goods. 
| Year. Total, Total, 
| per kilometre. per kilometre. 
In Europe 1865 | 493,928,915 | 6824 | 240,413,743 | 3321 
2 cf 1875 | 1,022,68%,892 | 7909 | 500,748,137 | 3873 
In America - | 1875 167,995,553 | 1763 167,893,122 | 1762 
In India... 1875 26,779,437 | 2642 4,388,660 | 433 








The amount of mapa, 8 and goods forwarded by the prin- 
cipal railway systems in Kurope, with the average mileage of 
passenger and ton, was 





Average 
mileage of 
| 


















| | 
= | Tons of £ - 
= | Passengers. on Oa 
3 gers. om Q 
: goods, | &2 | 32 
| gad 8" | 
| $8 | Ss 
| a4 a4 
Germany eo +s «- |1855} 28,956,682 | 14,462,021 | 37° 
ja ae hee 06 ox 54,916 | 48,683,732 
Bs SO ik 5 3h oe § 123,068,673 
Great Britain and Ireland ,959,862 | 116,433,000 | 
eg iE ee 3,97 203,000,000 | 
Austro-Hungary | 327,208 | 9,831,905 | 
2p Ueemelaiatie: 1875] 41,396,384 | 37,075,170 | 
France.. .. .. «. .. 1865) 83,531,878 | 37,006,685 | 
ny te ee oe we oe 1878) 116,546,175 | 57,481,419 | 
Belgium «+ «+ 1865) 19,619,904 | 15,564,734 | — — 
4 ++ ce ee ee 1875] 49,162,965 | 27,225,079} — . 
Italy .. .. .. «. «- 1865) 13,483,364 2,268,000 | 65°7 68°5 
” ee se se ee «oe 1875] 28,254,974 7,229,974 | 46°4 119°0 
Russia +s ee ee ee /1866} 6,893,939 | 3,052,940 | 193°0 | 244°7 
os ae se ee (1873) 22,809,000 | 24;082)566 | 121-0 | 218-0 





The following shows the total income, the income per kilo- 
metre, and the proportion between that derived from passenger 
and that from goods trafic :— 

















Per cent. of 
income 
| derived from 
| y : Per | : 
|S | Total. | kitometre.| 8 : 
r 2» 
| : 
~ 
~ 
Europe . (1865) 99,322,864 1376 =| 38°5 | 59°8 
ve . '1875) 199,025,505 1505 $4°2 | 61°8 
United States .. , peer 66,800,000 1391 ws ora 
5s ae 7 pst) 100,613,100 76 | BTS | 72°4 
Keil ii5cy'ded, he a 8,185,780 720 | 41'S | 58°2 
| } 
are oe . |1875) 7,571,540 745 =| 88°2 | 63°5 











The working expenses amounted to in Europe, 1865, 46 per 
cent. of income; 1875, 54°8 per cent. of income. United 
States, 1867, 68°4 per cent. of income ; 1875, 63:1 per cent. of 
income, India, 1865, 54°8 per cent. of income; 1875, 50°8 
per cent. of income. The proportion of working expenses to 
Income was most unfavourable in Roumania, with 80°8 per 
cent.; most favourable in Portugal with 33:2 per cent.; while 
in the other European States they vary from in 1875 in Austro- 
Fe em 52:2 per cent., to in Germany 58°8 per cent.; in 
Great Britain, 54:1 per cent.; in France, 45°3 per cent.; in 
Belgium, 64 per cent.; in Italy, 62:1 per cent.; in Norway, 
77°4 per cent.; in Russia (1874), 62°7 per cent.; in Sweden, 























62:8 per cent. The total income derived from railways in the 
principal States of Europe was 
Total, | 8 33 | age 
Year,| Pet kilometre, | 268 3 3 
. in pounds | H # & Be 
sterling. | ere +s 
£ £ 

Germany .. .. .. ..| 1855] 7,276,500 | 964| 34°1 611 
‘6 Speed oe 1865 | 17,739,000 | 1278 | 31°4 64°5 
a sas tae 1875 | 41,716,320 | 1571 | 27°5 66°7 
Austro-Hungary .. 1865 7,589,209 | 1304 25°2° 72°9 
oy 9p. ve coe oe | 1875 | 18,208,172 | 1115 | 24°6 73°2 
Great Britain and Ireland | 1865 | 36,661,750 | 1714 | 46°1 53°9 
1» oe oe | 1875 | 69,558,595 | 23824 42°0 54°3 
France... 1865 | 22,430,055 | 1682 | 33°9 64°7 
bog «+ | 1875 | 33,576,720 | 1737 | 31-9 66°7 
Belgium . e+ | 1865 | 2,824,259] 1214 | 35°4 61°6 
ri e+ | 1875 | 4,933,175 | 1547 | 31°5 66°0 
Italy .. -+ “+. | 1865 | 2,155,718 | 624 | 58°3 40°9 
aE SE) WW ass Bees | IO] SONG) Tes | 40°6 51°7 
NR a ee 4,577,351 | 1164 35°7 59°2 
ie 1874 | 21,199,771 | 1243 | 20°3 |  62°6 





The net income after deducting working expenses, ‘and the 
proportion per cent. of the former to the capital invested, is in 











. . | Per Capital. 
7m. Total. | kilometre. Per cent. 
£ 
Europe 1865 53,565,996 742 4°7 
“ Ei. « 1875 90,046,253 SL 4°3 
United States .. 1867 21,060,000 438 89 
me ae 1s75 37,101,287 323 4°1 
India .. 1865 1,439,932 | 326 2°4 
op “Geel a4 ee ce 1875 3,726,297 316 3:4 








French railways with 51 per cent.; the most unfavourable 
that of Roumania with 0°7 per cent., arranged according to 
the amount of net income for the year 1875, The railways of 
the principal European States come in the following order :— 
Germany and France, 5°1 per cent.; Great Britain and Ireland, 
4°4 per cent.; Switzerland and Portugal, 4-2 per cent.; Austro- 
Hungary, Holland and Denmark, 3°9 per cent.; Sweden, 3°7 
per cent.; Italy and Norway, 2°4 per cent.; Roumania, 0°7 per 
cent. The results for other countries fail for 1875. The 
income and expenditure for train kilometre per the year 1875 
was for— 

















Income. Expenditure. 

Shillings. Shillings. 
Germany .. .. 4°43 | 2°60 
Great Britain .. 3°50 | 1°91 
Austro-Hungary 5°94 } 3°12 
pS eee ee 3°54 | 1°69 
Switzerland (1873).. 4°49 2°42 
ROU cc ce. on. open 4°03 2°50 
Deumerk 563 op as 3°07 | 1°05 
Sweden 2°98 | 1°87 
Norway .. .. 2°75 } 2°13 
Russia (1874) .. 5°61 3°15 
Roumania. . 5°04 | 4°07 
Europe 3°90 | 2°10 
America 3°15 | 1°98 
India... ., “ 5°12 | 2°60 

EXAMINATION OF THE PHONOGRAPH 


RECORD UNDER THE MICROSCOPE.* 

By Perrstror Frazer, Jr., A.M. 
At a meeting of the Philosophical Society, held April 5th, 
1878, I described the results of some examinations of the tin 
foil which had been indented by the stylus or needle point of the 
phonograph. My object was to ascertain the shapes of the 
indentations made by different known sounds. For this purpose 
Dr. Plush, the superintendent of the Philadelphia Local 
Telegraph Company, kindly offered his assistance. The vowels and 
diphthongs were spoken into the mouthpiece of the apparatus 
with small panels in the order seen on the diagram. These 
sounds were repeated thrice on each of three foils. They were 
then mounted on glass plates, separated, and labelled. Finally, 
at the suggestion of Mr. Knight, they were cut out and mounted 
on another piece of glass vertically, instead of horizontally, in 
order that a number of the dents produced by any given sound 
might be on the screen at once. y am much indebted to Mr. 
Holman for his kindness in adapting the apparatus, which he 
himself will explain a little later, to the purpose of showing these 
phonographic records. 

Lissajous, Leon Scott, and Kénig have provided the means of 
transforming sounds into form, in various ways, viz.:—By bright 
points on the ends of steel bars of different thicknesses; by 
vibrating membranes at the extremity of a ‘‘ phonautograph,” 
and by flames reflected in a rotating mirror. It was natural to 
conclude that the same vibrations, imparted to a steel point by 
means of a metal diaphragm, would leave an equally character- 
istic trace. It was intended to take a solid cast of these 
depressions in Canada balsam, or some other transparent sub- 
stance, and then reproduce, in the mind’s eye, the path of the 
stylus point. There had not been time for this. The same voice 
—that of Dr. Plush—speaking the following vowels and diph- 
thongs as nearly as possible at the same distance from the 
mouthpiece, was relied upon for the matrices. 

The first records, tried to ascertain whether the pronunciation 
was perfect, were afterwards thrown away, and the records which 
were studied were not in any way injured by a second passage of 
the point of the stylus. By following along the nearly vertical 
line of impressions, which are at the same time in focus, it will 
be observed that this line consists of one long followed by two 
shorts—or two shorts followed by one long—the indentations 
bearing a general resemblance to each other and to seeds. This 
is along A, or “Ah.” A glance at short 4—as in “bat ”—will 
show the same thing, but the seed-shaped hollows are narrower, 
and there are no abrupt terminations of the hollows by inter- 
vening parts of the foil which have not been touched by the 
needle point ; @—or ay—on the screen, looked like the magnets 
of two Bell telephones, with the small ends turned towards each 
other. In the diagram they look like two Indian clubs with the 
handles together. ‘The same general resemblance is observed in 
E short, except that, as in 4 short, the volume of sound being 
less, the intensity was less, or—what is the measure of intensity— 
the path of the needle point was shorter, and it seldom entirely 
cleared the foil; the consequence being a continuous groove of 
irregular, but normally irregular, width. 
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Dr. Nolan, in faithfully transcribing the general appearance, 
to the eye, of these curves, was of course not able, in the limited 
time given him, to preserve the absolute thicknesses and lengths. 
These will be added in the memoir in the Proceedings of 
A. P. S., in the form of micrometric measurements to the 
00lmm.; iandi are much alike in general form, as also are 6 
and 6, the coupling of the pairs of the latter being the most 
striking feature; i and i, in the drawing, best show the 
difference in shape produced by less intensities, the short being 
drawn out, and more acicular. OI is very interesting. The 
diphthong consists of 61, and the very moulds which characterise 
their sounds are to be observed in the cut. OW presents a com- 
posite character, but its derivation has not yet been made out. 

The above presentation of the subject is necessarily crude and 
imperfect, but will illustrate the possibilities of an exhaustive 
investigation. It should be added that Professor Alfred Mayer 
has published, in the last number of the Populur Science Monthly, 
a representation of the curves made by the & in “‘ bat,” and a corm- 
parison of them, and of a section through their middie, with the 
curves of the Kénig flames, when agitated by the same sound | 

[Note.—In the woodcut the forms made by the excursions of the stylus 
for the short letters are wider than they should be.] 








The most favourable net income is that of German and 


* Franklin Instituta, 
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IGN AGENTS FOR THE SALE OF THE 
eae ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp and Co., Booksellers. 

LEIPSIC.—A. TwikTMEYER, Bookseller. 

NEW YORK.—Tse Witimer and Rogers News Company, 
81, Beekman-street. 








TO CORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
eases, be accompanied by a large envelope legibly directed 
writer to himself, and arn SSS Se ar ae 
answers received by us may be forwarded to their 
notice will be taken of communications which do not comply with 
these instructions, , ; . 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request " 8 to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications. 

G. N.—There ws nothing new about your brake. It closely resembles Fay’s, 
which has been regularly used for many years on several lines. 

A Surscriper.—You will find an excellent paper on Lightning Conductors 
in the evic. vol. of the “* Journal of the Society of Arts,” pages 736 and §22. 

8. 8.— We ave really unable to say what proportion of all the locomotives on 
the London and North-Western Railway have serew reversing gear. Perhaps 
some of our Crewe readers will tell you, 

A. 8. F.—Provided the spherical, boiler end is secured to a rigid ring where 
it is joined to the shell, you may regard it as forming a portion of a com- 
plete sphere. ibhen the communication is not rigid, certain strains may 
be set up in the plate which complicate matters a little. For all practical 
purposes, however, you may regard the end as a portion of a spherical 


vessel. 

C. D. (Lineoln).—7he most generally employed application of Dr. Smath’s 
process of coating cast iron pipes consists in lowering the pipes, cold, dry, 
and of course free from rust, vertically into a deep cauldron, the mixture 


in which is maintained at a temperature of 400 deg. Fah. The pipe is 
gradually heated to near this temperature by its immersion, a 

about half an hour it is slowly taken out, leaving time for the surplus 
composition to run aff. The composition consists almost wholly of gas 
tar, with addition of small quantities of Burgundy pitch, oil, and resin. 
See Humber’s work on “ Water Supply.” 

Errata.—ZIJn our last inpression, page 348, first column, for “ Hardy's brake 
is about to be fitted, dc.,’ vead “Smith and Hardy's vacuum brake.” In 
the same impression, page 85%, last column, for “ Messrs. Alfred Marshall 
and Co, of Scarborough,” vead ** Messrs, Alfred Marshall and Co., Perse- 


verance Ironworks, Whitechape.” 





STEAM HAMMER FOUNDATIONS. 
(To the Editor of The Bngineer.) 

Sir,—We have a 6 cwt. steam | with eylinder 9in. di ter and 

Tin. stroke in our smith’s shop, opposite to which are dwelling-houses, 
separated by a narrow street of six or eight yards wide; and at the end 
of the works, at a farther distance, there is an hotel. The tenants of 
both blocks complain of the vibrations caused by the blow of the 
hammer, and the heavy thud or sound it makes. We therefore write to 
ask if any of your readers could meee a remedy which would have the 
effect of destroying or preventing the vibrations com: ed of, and at 
the same time do ow So the sound from the force of the blow, 
without removal of the hammer. To have to do the latter would be very 
inconvenient, The foundation of the h is ite base, on which 
are two rows of pitch pine timber l4in, square, bolted together. 

Leeds, May 22nd. T. G. anp 8. 











BEVEL GEARING. 

(To the Editor of The Engineer.) 
Sir,—We wonder if any of your numerous readers could su it to us 
any plan ge | a pair of bevel wheels, running at great s , could be 
made to last, and work without considerable noise and great vibration of 
the building? Our case is as follows :—One shaft running at 178 revolu- 
tions per minute with a driving bevel on of 2ft. 5gin. diameter, of 1}in. 
pitch, and 4}in. on tooth, driving another shaft at right angles to it 
245 per minute. The wheels run in double bearings, and the fix are 
strong and heavy, and the power turned is about 50 indicated horse, 
yet a pair of bevel wheels will only last about three years, as the pitch 
ine gets worn off, though they are daily greased with tallow. After 
working two years they begin to be most objectionable, the noise is 
deafening, and the vibration is such as to shake the whole building. We 
have tried Messrs. Ormerod, Grierson, and Co.'s pattern wheels, Jack- 
son's machine-made wheels, Scott’s machine- e wheels, dog-tooth 
shape, Jackson's with Gee's tooth—all to no use. We find 
makers don't pretend that every tooth shall bed to its fellow with 
— accuracy all along the tooth from heel to toe, and when we 
quire why, we are told such accuracy is not ni and cannot be 

obtained frum anything moulded, and that the price stands in the way. 
Could any one recommend us to try a mortice wheel for the driver? 
We would we could do away with wheels and drive by ropes, but this we 

cannot do. Bevet WHEELS. 
Ashton-under-Lyne, May 16th. 





SUBSCRIPTIONS. 

Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including dowble number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk ENGINEER Volume, price 28. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each :— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
pet apm sent by Post-office order must be accompanied by letter of advice 
to es Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hepe, Denmark, . 
France (Paris only), Germany, Gibraltar, ee Japan, Mal 
Natal, Netherlands, New Brunswick, Newfoundl land, ew South h Wales, 

ealan ortugal, umania, itze: Tasmania, 
United States, West Coast of Africa, West Indies, China vid South. 
Tans 4 
ittance ill in London,—Austria, Buenos A’ Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, aeee: ten R 
per Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India, 
vid disi, £2 0s. 6d. 


‘“ ADVERTISEMENTS. 
«* The charge for Advertisements of four lives and under is three shillings 


for every two lines afterwards one shilling and si. s odd lines are 
inch. All 


charged one shilling. The line averages eight 

single advertisements from the country must be accompanied by stamps in 

payment. Alternate advertisements will be inserted with all practical 

regularity, but regularity cannot be guaranteed in any such case. All 

except weekly advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
ye S8tx o’cLocK on THURSDAY EVENING IN EACH WEEK. 

«" Letters relating to Advertisements and the Publishing Department of 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Tur ENGINEER, 163. Strand, 
Co, a 











MEETINGS NEXT WEEK. 

Tae InstrruTion oF Crvit ENGINEERS.—Tu May 28th, at 8 p.m.: 
Discussion on ‘ Long Railway Bridges, ca tases ete 
CLEVELAND InsTITUTION OF Civil ENGINEERS.—Monday, 
7.80 p.m.: (1) Discussion upon the “Construction and ment of 
Blast Furnaces,” being a poe, read at last meeting by the ident. 
© ioveasion upon nm bal f Longitnal LA ye Bolts, and various other 
» by a new system of Longitu ing,” being a read at 
last pore 4 = ban yaa oe TI fen] Sons— 

Hartlepool. ( per on ‘‘ Mackay and MacGeorge’s Hydraulic Rivet: 
Machine,” by Mr, James Nelson, Gateshead, oe iit mainte 


May 27th, at 
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THE PROSPECTS OF BRITISH TRADE. 


‘Tue deplorable position of not a few British indus- 
tries has at last directed attention to some politico- 
economical theories which have for years been accepted 
as sound by those who were supposed to best understand 
the laws of supply and pra tas the principles of trade, 
and the development of the wealth of nations. The 
result has been that certain of these theories are no longer 
regarded with complete satisfaction. It is difficult to over- 
set them, quite as difficult to let them stand. Much con- 
fusion of mind exists, and papers, pamphlets, and books 
— every day, in which now this view, now that, is 

vocated. No doubt the time is not far distant when 
from this chaos order will be developed and the laws of 
political economy will undergo modifications which will 
render them more suitable to existing conditions of com- 
merce and international life; but meanwhile it is almost 
impossible to read the words of a working man’s delegate, 
or to hear the statements of a masters’ association, without 
perceiving that there is much yet to be learned concerning 
the causes which induce low wages and privation among 
large classes of the community. A few words said at the 
right time may help to dispel certain errors ; and if we 
can succeed in inducing our readers to regard the present 

ition of England’s trade from a general instead of 
rom an individual point of view, some good may 
perhaps result. 

It is well known that at the present moment and for 
some time past what is called “the turn of trade” has 
been against us. That is to say, we import more goods 
than we export. Now the wealth and commercial pros- 
perity ef a country—and this is specially true of its 
working classes—depend on two things, namely, the 
power of the country to supply its own internal demands 
without the aid of other countries, and the possibility 
of producing and selling to other nations commodities, 
in return for which may be obtained such articles as are 
at once required by the om and are not indigenous 
to the country. Simple illustrations are useful in dealing 
with such matters as this. Let us assume that 
England could grow all the wheat she required for food. 
Then, so far, she would be independent of other nations. 
But let it be also supposed that England cannot do with- 
out tea, then it is certain she must give some- 
thing to China in return for tea; and if she 
has nothing to give, then she must go without it. 
But England is in this position, that she cannot even pro- 
duce corn enough for her population, to say nothing of 
luxuries, and so she is compelled to sell coal, iron, and 
labour in the form of manufactured goods, to obtain food 
and luxuries. So long as the value of the exports about 
equals the value of the imports all is well; but when the 
value of the imports tly exceeds that of the exports, 
it becomes evident either that England is living on credit 
or living on capital, and in either case the result must be 
disastrous. There are some curious facts connected with 
this question which appear to have, for a long time, escaped 
the attention of political economists. One of these is 
that for very many years, and even when trade was most 
flourishing in Great Britain, the value of our imports 
always a ney exceeded that of our exports, This is 
very wall theo a diagram contained in a little work 
on “British Trade and Foreign Competition,” by Mr. 
Frederick Brittain, just ublished by Messrs. Simpkin 
and Marshall. From this diagram we find that in the year 
1855, we imported to the value, in round numbers, 
of £145,000,000, while our exports reached but £115,000,000. 
It is unnecessary to give figures for all the years between 
1855 and 1878. It will suffice to say that in no single 
instance did the value of our exports approach that of 
our imports. The year 1872-3 was the best ever enjoyed 
by Great Britain. We then sold goods to the ee 2 of 
£310,000,000 ; but our imports in the same year—in other 
words, our pure reached no less a sum than 
£350,000,000 ; that is to say, in her most prosperous time 
the turn of trade was against Great Britain to the extent 
of £40,000,000. This money must have been got some- 
where, if it was really spent, and two or three explana- 
tions have been offered concerning the source from which 
it was derived. One is that enormous sums are yearly 
earned by British ships carrying goods for foreigners, 
which simply means that we sell labour beyond our own 
shores. Another is that large sums have been lent to 
other nations, and that the interest on these loans is a 
legitimate source of income. It has also been stated, 
and with some show of truth, that the excisable value 
of our exports is less than their real value. If these 
explanations are right, then it may perhaps be 
shown that our sales equalled our purchases in 
value in the years mentioned, but it is impossible 
to say this of other years; and the records of 1877 are 
especially alarming. In that year we bought to the 

ue of £390,000,000, and we sold s to the value of 
£255,000,000 only. That is to say, the turn of trade was 
against us to the extent of £135,000,000 sterling, A 
noteworthy feature of the turn of British trade is that 
until the year 1873 a falling off in British sales was almost 
invariably accompanied by a reduction in the value of 


the | Our purchases ; but since the date we have named, our 


purchases have continuously augmented in value, not- 
withstanding the reduction in our sales. Thus, for 
example, in 1875-6 our sales reached £280,000,000, our 
imports £370,000,000; but in 1877 our sales amounted, as 
we have said, to £255,000,000, while our purchases came to 
£390,000,000. Thus, while we sold less by £25,000,000, we 
actually bought more by £20,000,000. Why this should be 
we cannot now stop to explain minutely. It isenoughtosa 

that people acquired habits in their time of prosperity which 
they could not ab ndon in a moment. It is with nations, 
as with househok , extremely difficult to retrench. As 
to the effect produced by the turn of trade being against 


'the cheapest and the best goods. 





us, we regret to say that opinions differ, and it is argued 
that there is nothing in the matter to cause any alarm. 
Mr. Brittain expresses himself so suggestively on this 
point that we cannot do better than quote his words :— 
‘It has been affirmed that Great Britain might continue 
a great and prosperous country if the whole of her foreign 
trade were swept away at once, because the value of our 
exports bears only a comparatively small ag amas to 
our total income. We shall probably never be able to 
ascertain the value of such assertions...... The fact 
remains that when our exports amounted to £255,000,000 
there was general prosperity and comfort, and now that 
our exports have fallen to £198,000,000, there is great 
poverty and misery.” 

We have dwelt at some length on this question of the 
turn of trade, because upon it hangs the entire commercial 
future of Great Britain. Of course wars may interfere 
to hasten disaster or promote our prosperity; but 
— these out of consideration, we have the broad 
act to deal with that if England is to be prosperous and 
her working classes are to have enough to eat, her sales 
must nearly approach her purchases in value. The 
problem to be solved is, how is this desirable end to be 
attained? Before any attempt can be made at the solution 
we have to consider why British trade has fallen off so 
much of late years. In dealing with this point, we must 
bear in mind that the consumer is a thoroughly hard- 
hearted individual. He is a man without national 
affection ; he loves nothing so much as a bargain ; he will 
buy anywhere, provided he can buy cheaply; his habits 
and practices are the only fixed points in the whole 
science of political economy. The producer he regards as 
his natural enemy. He is cosmopolitan, yet curiously 
enough, he is in a sense practically helpless in the hands 
of the producer, in whose grasp he would expire if it 
were not for competition. Such being the character of the 
purchaser with whom we havetodo, it follows that whoever 
can sell goods at the lowest price will sell most of them. 
If a Frenchman wishes to put up an iron. bridge, he will 
buy that bridge in the cheapest market. If an English 
firm can undersell a French firm, the English firm will 
get the order. If an English consumer wishes to build 
a Manchester warehouse, he will buy Belgian girders 
provided they are cheaper than English girders ; and no 
consideration anent the injury he may thus do the 
British producer will divert him from seizing his bargain. 
We do not blame the consumer; but we must not forget 
that he is always the same, no matter what his nationality. 
Until a comparatively recent period, English ironmasters 
could sell at a lower price than French ironmasters, and 
England obtained ordersin France. But France now not 
only can supply all the needs of her own consumers, but 
she can export as well. Thus, between 1866 and 1870, 
the total value of all the iron exported by France was only 
£300,000. But from 1871 to 1875, she exported iron to 
the value of £4,688,000 ; and it is probable that British ex- 
= suffered in a degree accurately measured by this sum. 

he United States take no iron from us. What holds 

ood of iron is true of much besides. As various nations 

ave turned their attention to the development of 
different industries they have become able to supply their 
own consumers at a less price than England can supply 
them. It is held by many persons that if trade would 
revive all this would adjust itself. If we ask, what is 
meant by a revival of trade? we are told that it signifies 
an increased demand—the power of selling more goods 
than are soldnow. This is very far from being the whole 
truth. As a matter of fact, the consumer wants goods 
as much as ever. In all large industries at all events 
there is no diminution in the demand. Thus, strange as 
it may seem, England actually made and sold in 1877 
nearly as much pig iron as in her most prosperous year. 
In 1872 we disposed of 6,741,929 tons, in 1876 of 
6,555,997 tons, and in 1877 the quantity was less than 
in 1866 by not more than 250,000 tons. We can- 
not find out that fewer coats, or blankets, or shirts 
are worn by the consumer now than he wore in 
1873. The truth is, not that we cannot sell, but 
that we cannot or will not sell at the price 
which we should like to get. The consumer feels his 
power; he knows that if he cannot get what he wants for 
6d. in England he will in France, Belgium, or America. 
In the face of the national competition which now exists 
it is very difficult to imagine that anything like the 
revival of trade which some people anticipate can ever 
arrive. We mean, of course, a permanent revival. The 
conclusion of a European peace to-morrow would 
no doubt let loose capital now locked up, and would give 
a certain stimulus to trade ; but this would not last, and 
in the course of a year or sv, when the sudden demand 
had been as suddenly supplied, we would find ourselves 
once more face to face with our enterprising Belgian, 
French, and American competitors, each looking out of 
hisownshop doorforthe wary consumer, and each soliciting 
custom with assurances that he, and he alone, sells 
If England is 
really to enjoy dife and see good days, she must 
manage to make her sales nearly equal her pur- 
chases in value, and this can only be done by so 
cheapening the cost of production that she can sell ata 
price which will attract the consumer. There are more 
ways than one in which this desirable result can be 
reached. It would be readily obtained if our workin 
men would consent to work a little longer every day. It 
may be very deplorable that an Englishman should have 
to labour hard for ten or perhaps eleven hours a day ; 
but if he goes to France or Belgium he will find his 
competitor working twelve and even fourteen hours a 
day. Long hours are better after all than starvation. 
“Tt should be borne in mind,” says Mr. Brittain, “that 
we are competing with nations whose men toil twelve or 
fourteen hours a day for a miserable pittance.” 


THE ADMIRALTY BOILER COMMITTEE. 
THE long-expected report of the Government Com- 
mittee appointed to inquire into the causes of the 
deterioration of boilers in the Navy, and to suggest a 
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remedy, has at last made its appearance in the form of a 
blue-book of more than 400 pages, very copiously illus- 
trated with photographs of corroded plates, and drawings 
of certain experimental apparatus used. The cost of the 
volume is 18s. It would Re utterly impossible in a single 
article to do much more than indicate in general terms 
the results of the inquiry which has produced such a 
mass of facts and opinions. We propose, however, in 
future impressions to convey to our readers such informa- 
tion as may with advantage be collected from this, one of 
the most ponderous blue-books on naval matters ever 
mublished. The Committee was appointed in June, 1874. 
hey have made in all three reports ; the first bears date 
November 7th, 1874; the second is dated March 23rd, 
1875, and the third and last is dated August 9th, 1877. 
How it happens that it has only been made public within 
the last fortnight we are unable to explain. A report of 
the evidence given by witnesses has been before the 
public for some time; and the present volume contains a 
summary of this evidence and all three of the reports, so 
that it is complete in itself. 
It has long been assumed that marine boilers are of 
necessity more short-lived than land boilers, the old- 
fashioned “box” boiler, for example, wearing out very 
quickly; so quickly that in not a few instances it was found 
advisable from motives of economy to use copper instead 
of steel. The average durability of iron aah an 
marine boilers did not exceed seven years; and during 
this time heavy repairs had to be made. When the 
surface condenser came into fashion, the destruction of 
boilers was at first very rapid; but there is some reason to 
think that the evil influence of the surface condenser has 
been greatly exaggerated. A few very startling cases of 
rapid decay undoubtedly occurred, and from these cases 
general deductions were drawn which were hardly war- 
ranted by the facts. Engineers and shipowners forgot that 
boilers worked in conjunction with injection condensers 
were anything but long-lived. They had been given to 
understand that boilers fed with distilled water ought .to 
last almost for ever, and in this they were disappointed. 
The result was that to the surface condenser was attri- 
buted that deterioration of iron plates, all the phenomena 
of which had been previously manifested when sea 
instead of distilled water was used to feed marine boilers. 
As time has gone on and experience has been acquired 
sounder theories have gained credence. It is now known, 
in the merchant navy at all events, that surface con- 
densers need not ruin boilers; and that if the latter 
are well made and taken care of, their average life is 
probably twice as long as that of the old-fashioned box 
boiler worked with sea-water. Indeed, high-pressure 
marine boilers have worked for ten years and more, and 
are still sound and serviceable ; and it is now received 
by shipowners as proved that good workmanship, good 
materials, and proper usage will render a sea-going boiler 
very nearly as durable as one used on land, notwith- 
standing the surface condenser. The report of the 
Admiralty Committee goes far to confirm the soundness 
of these views. After all the trouble they have tseken, 
they have entirely failed to find any expedient or to 
devise any scheme which can compensate for radical 
defects in the proportions, materials, workmanship, or 
mode of using boilers in the Navy; while as far as the 
evil influence of surface condensation standing alone is 
concerned, they have advanced nothing tending in any 
way to strengthen the belief that it has much to do with 
corrosion. At the end of the report are given several 
pages of photographs showing the condition of various 
plates cut from different portions of many boilers. These 
»hotographs are accompanied by short explanations ; and 
eee these we find that boilers in the Navy working with 
jet condensers do not last any longer than those 
working in conjunction with surface condensers. If the 
report proves anything, it is that, as far as concerns 
the Navy at all events, the use of surface condensers has 
little or nothing to do with their rapid destruction. It 
is important that this truth should be fully borne in 
mind; because the moment it is fairly understood that 
pitting, grooving, and similar diseases carry off boilers, 
whether they are supplied with sea or distilled water, 
several theories of — action and such-like, may be 
dismissed from further consideration. We do not wish 
our readers to understand us to assert that in no case can 
a surface condenser do harm, for the contrary appears to 
be the fact ; but we do say that if surface condensers are 
properly made and used, boilers will last as long with 
them as they would with jet condensers, while there is 
some reason to think that if condensers were made of 
iron tubes, galvanised, boilers would last still longer than 
they do with either the jet or the brass tube condenser. 
On this latter point, however, we cannot speak positively, 
as the experiments made by the Admiralty Committee 
have been too limited in their rangeto permit us to arrive 
‘at a positive conclusion. If, then, it can be assumed to 
be proved that we can no longer with propriety 
accuse the surface condenser of the destruction of marine 
boilers in the Navy, in what direction are we to 
search for the cause of an evil whose importance it is 
almost impossible to exaggerate? The answer has, we 
think, been best given in the Committee’s second report. 
“The less average durability of the boilers in the Royal 
Navy as compared with those of the mercantile marine 
has resulted chiefly from the following causes : Difference 
of construction, owing to the special requirements in her 
Majesty’s ships ; the irregular nature of their work, the 
constantly recurring intervals of use, and the decay con- 
sequent upon the exposure of imperfectly dried surfaces 
to atmospheric air. The system in the mercantile marine 
of running ships with the steam steadily up for long 
eriods, together with the usual care taken to have the 
ilers accessible for cleaning and repair, are conditions 
which cannot but prove favourable to their longer dura- 
bility. The boilers of the Royal Navy, on the contrary, 
are worked under the following extremely unfavourable 
conditions : Steam is often got up very quickly, it is fre- 
quently raised and lowered, and the boilers are some- 
times not in use for considerable periods, or are under 





banked fires, thus causing a greater and more rapid 
destruction by the unequal expansion and contraction of 
the various parts which necessarily takes place from 
these frequent changes of temperature ; and the form of 
corrosion known as * grooving, which is most commonly 
observed at the junction of lap joints, would appear 
to be caused primarily by the motion imparted 
to the iron by this action.” Here it is clearly 
laid down that to the way in which naval boilers 
are used must be attributed their rapid destruction. 
This cause is said to be sufficient, and it becomes useless 
to seek for occult phenomena to explain it ; and it follows 
that any attempt to grapple with the difficulty must be 
made in either or both of two directions. We may 
endeavour, on the one hand, to put properly proportioned 
boilers into our ships, and try to use them aright subse- 
quently ; or assuming that the conditions of proportion 
and use cannot be altered, we may endeavour to devise 
some special mode of treatment which will neutralise the 
otherwise evil consequences of what isin a sense mis- 
management. The Committee have dealt with both 
these schemes. They suggest changes in the propor- 
tions of boilers, which we cannot deal with now; 
and they propose that certain methods of managing 
naval boilers, both at sea and in harbour, should 


be adopted, which they think are likely to do 
good. These last principally relate to the measures 


to be employed when a set of boilers is put out 
of work for some time. For such a case the greatest 
precautions are to be used to keep damp air out of con- 
tact with the iron peeten, Various schemes to this end 
are proposed, such as filling the boilers quite full 
with water, or with oil; putting quicklime into them 
to absorb moisture, lighting small airing fires in the 
furnaces now and then; painting the whole inside of the 
boilers with mineral oil, and so on; from all which it 
appears that much of the mischief is done, not when the 
boilers are at work, but when they are at rest. It is difti- 
cult, indeed, to resist the conclusion that the Committee 
find very small ground for complaint as regards the 
durability of boilers fairly used, and that they are almost 
hopeless of suggesting any scheme whatever which will 
do much good so long as boilers are used as they now are 
in the Navy. On this latter point they speak very 
strongly, and they make some very remarkable revela- 
tions. For example, it appears to be the practice to order 
and to make boilers long ne ah they are wanted. Such a 
policy is prudent, provided the boilers are kept under 
cover and are properly painted and looked after from time 
to time ; but in our dockyards the boilers are but too 
often left lying in an open yard; they receive no care 
until they are required, and the consequences may be 
ny sui For example, the boilers of the Myrmidon, 
200-horse power nominal, were lying in Chatham Dock- 
yard for more than five years before they were put on 
board, and had suffered severely from corrosion in 
that time. The original safety valve load was 224 Jb., but 
before the ship had been a year in commission the pres- 
sure had to be reduced to 16lb. The whole active life of 
the boilers was only four years anda month. They were 
supplied from an ordinary jet condenser hot well. The 
Committee suggest, very properly, that all boilers should 
be made under cover, and that the plates should, as far 
as possible, be protected from corrosion during the whole 
time of manufacture. 

The final or third report of the Committee comprises, 
in most respects, those that went before. The causes 
which lead to the destruction of naval boilers are 
inherent in the system under which they are used, and it 
is to an a ovement in the system that attention should 
be directed. After carrying out one of the most elaborate 
series of experiments of the kind ever attempted, the 
Committee have arrived at the conclusion that many 
favourite theories of corrosion are wholly unsound. Thus, 
“that either fatty acids or copper, or galvanic action 
have severally caused corrosion, cannot be accepted.” 
The most rapid destruction may be caused by leakage ; 
and that boiler which is worked most regularly and con- 
tinuously, other things being equal, will last the longest, 
which could not possibly be the case if destructive 
influences were the concomitants of actual steaming. 
Thus, if a surface condenser supplied water which eat 
boiler-plates into holes, then it is evident that the greater 
the quantity of such water fed into a boiler in a given 
time the shorter would be its life. The contrary is the 
case, and, therefore, as we have said, the harm p ae by 
the surface condenser is as nothing to the injury done by 
other influences. We have now, we believe, placed our 
readers in possession of the general conclusions to be 
drawn from the report, and it is only fair to add that the 
Committee appear to have worked hard and conscien- 
tiously. The measures which they adopted to obtain 
information were judicious, and the report cannot fail to 
o— much value and interest for many years to come. 

f it does not contain much that engineers did not know 
before, that is not the fault of the Committee. 


THE ARMING OF CAVALRY. 

Ir is no part of the proper functions of Taz ENGINEER 
to discuss in a general manner the formation and tactics 
ot armies. Everything, however, that directly regards 
the nature and construction of the weapons to be 
placed in the hands of soldiers forming the three great 
divisions of modern armies is properly within our 
scope for discussion ; for whatever be the nature of these 
weapons, they are the work and thoughtful contrivance of 
the mechanician. Again, it would be outside our province 
to enter at all upon such questions as have been raised 
by the bringing a portion of our Indian army to assist, 
if need be, our European forces in the war with Russia, 
which but too probably looms in the immediate future. 
The transports carrying the first instalment of native 
Indian troops are already ploughing their way through 
Mediterranean waters, en route for ‘Malta, or some other 
European destination, and our business is to consider 
how, in the event of war, we may make the most 
effective use of them. We entertain no doubt that troops 





of allarms of our Indian forces will behave well, especially 
under the ennobling stimulus of being employed against 
Europeanarmies. ‘The lessons of military history, however, 
give us good grounds for placing especial reliance upon 
our Indian cavalry, which has always, and against 
whatever foes, proved itself formic able. In the 
fifteenth century the Asiatic cavalry swept like a whirl- 
wind over Austria and Southern Europe, and was only 
stayed under the walls of Vienna by Sobieski and his 
Poles, and the prowess of Asiatic horsemen has been amply 
maintained up to modern days, and against ourselves by 
the Mahratta cavalry, and by that of Runject Singh. In 
the Russo-Turkish war the cavalry of neither army 
has played any distinguished —_ nor, indeed, for 
more than twenty years past has European cavalry, 
unless in its capacity of scouts or gainers of intelli- 
gence, played the distinguished part it used to do of old, 
when the celebrated charge of Kellermann’s dragoons, 
armed with their long straight-bladed swords, decided the 
day at Marengo. While many conditions which we must 
here leave unnoticed have concurred to this result, the 
main cause has been the long range, the —, and 
rapidity of fire of modern musketry ; and those who wish 
to examine with care the effect of these upon cavalry 
tactics, past, present, and future, should ee | the recently 
published works of Major Helvig and Colonel Denison, the 
former of whom takes, perhaps, a somewhat too limited 
view in assuming that the sword and the lance are the only 
proper arms for the horseman, and that to place fire-arms 
in his hands is to reduce the horse to a mere instrument 
of locomotion for infantry. This broad question we cannot 
discuss here. If, however, any advantage is to be derived 
from the use by cavalry of fire-arms, itcan only be obtained 
by placing in the hands of the horsemen the most effective, 
handy, and rapidly repeating fire-arms that the ingenuity 
of the mechanician and modern gun-maker can devise, 
and coupling this with such great changes in formation 
and tactics as may reduce the exposure of both horse 
and horseman to a minimum, In providing the best 
possible fire-arm for cavalry, and having especially in 
view our Indian cavalry, we believe there is a great field 
open to the inventor and to the thoughtful cavalry officer, 
Space forbids our entering at any length didactically, or 
even suggestively, into a consideration of the manner 
in which this should be done ; we must content ourselves 
here merely with an illustrative historical anecdote. 

In the American civil war a Captain Moresby, a 
leader of irregular cavalry on the side of the Con- 
federates, became renowned and formidable by the 
damage which he inflicted upon the enemy, and the 
almost invariable success with which his exploits 
—interrupting communications, cutting off isolated de- 
tachments, capturing convoys, destroying wagon trains 
of ammunition, andeven attacking and capturing artillery 
—were conducted. He never had, it is said, more than 
500 or 600 men under his command ; his attacks were 
almost invariably made under cover of night, each 
trooper was provided, in addition to his sword, with 
five or six revolvers, each firing six or eight shots, 
and -all conveniently stowed in peculiarly con- 
structed leather cases or holsters at each side and in 
front of the saddle. It may easily be imagined what 
confusion and dismay the sudden irruption from cover 
and in darkness, a body of trained and courageous men 
thus armed would cause to a passing column or convoy 
thus attacked. An eye-witness has assured us that the 
rapid discharge of fire-arms with which the onslaught was 
always accompanied, produced a crackle which caused the 
enemy to believe that Moresby’s men amounted to many 
times their real number, so that the moral effect generally 
led to a success greatly more than proportionate to the 
actual means employed. The lesson that we may 
learn from this, however, is the crushing effect that must 
result from a body of cavalry swooping down in open 
order upon a foe of whatever arm, and each man capable 
of discharging at the decisive close from forty to fifty 
bullets as fast as he can draw trigger. Provide our 
Indian cavalry with such weapons, train them to handle 
these with rapidity and effect, not in substitution of, but 
in addition to his long-accustomed and formidable 
weapons, the razor-edged sword and the long light lance 
and if we be not greatly wrong, our Indian cavalry will 
prove themselves worthy of a high place in our armies 
when fighting beside British troops. 

Many of the personal qualifications and attributes of 
the Indian poh soldier are — to those presented 
by any European cavalry; he is light, sinewy, and agile ; 
rides with a wonderful freedom of seat, from which he is 
never unhorsed except by a fatal stroke; he is keen- 
sighted, observant, and intelligent; wary and cunning in 
his mode of attack, and in all these respects better fitted 
for the duties of light cavalry than the general class of 
men to be found in European saddles. Moreover, he is 
temperate in both meat and liquor, and in time of peace 
does not feed himself into a useless mass of unmuscular 
flesh to tire his horse, as is too often the case with the 
European dragoon. We are in for the experiment; let 
us with that practical sense of which we boast as one of 
our characteristics, not neglect to make the most of him. 
We have by intelligence and patience converted the 
“ puffing Billy” of a past generation into, admittedly, the 
best of locomotives in the world; apply the same 
patience and intelligence to the Asiatic horseman, and he 
may yet be found an unexpectedly powerful auxiliary in 
our British armies. What is to be feared is that when 
small difficulties shall arise, as undoubtedly they will, in 
the position and management of these troops differing in 
blood, language, and religion from all that will surround 
them in arepas impatience and prejudices of various 
sorts, national and moral, may cause the great oppor- 
tunity to be hastily thrown aside, and probably lost for 
all future time. 





A TRADE MARKS CASE, 
In a London trade mark case, the Master of the Rolls has 
just given a decision, which will be of general interest, not 
anly to traders, but to manufacturers merchants in every 








E> 


“ae + wwe 


> 


Oaor meron oe 


e 





May 24, 1878. 


THE ENGINEER. 


371 








English district. A firm claimed to be registered in respect 
of an old trade mark, which had been used in their business 
for a quarter of a century—namely, a.dog with a pot, the dog 
being represented as turning the pot over and licking out of 
it. The applicants (Jones) claimed that they had a shop in 
the Blackfriars-road, where they hada sign with that mark. 
That sign had been hanging there since the _— of Henry 
VIL. They sought to register that trade mark in several 
classes, The application was mage by a firm who carry 
on business in Sheffield under the name of ‘J, and Riley 
Carr,” who used a Sheffield mark of a pointer, with the word 
‘*staunch ” written underneath. It was urged for this firm 
that the mark of adog and porridge pot had never been used in 
respect to edge tools, and that as these things were stamped in 
outline upon the blades of saws and general metal work, 
unless the die fell with perfect evenness, the impression was 
not always very distinct. The difficulty of distinguishing 
between marks which had any close resemblance was, there- 
fore, increased, As regarded general metal work, the mark 
had been used for twenty-five years, andthe Master decided 
that the aa oa were entitled to have their mark 
registered. n the class of edge tools, &¢., he admitted 
the objection, on the ground that the applicants had not 
previously used the mark for such goods, and that it was not 
distinctive enough. Articles were handed to his lordship 
to show him that if the head of the dog was indistinctly 
marked, it would be very difficult to tell between the two 
marks. In the speciality of files, it was urged that the 
objectors’ files were called ‘‘dog files ” in the American market. 
The Master was informed that the dog and porridge-pot was 
the sign of the applicants’ shop ; they had used it on their bill- 
heads and invoices, and now wanted to register it for use on 
all their goods. His lordship admitted registration in the 
classes of goods where they had been accustomed to use the 
mark, but refused it on those where they had not used it, as 
it was not distinctive enough to distinguish between it 
and the mark of the objectors, Counsel suggested that 
it was hard that the applicants having used this mark 
for a great number of years for their goods should now 
be compelled to use two distinct trade marks. The 
Master's reply was decisive:—‘‘You are going to sell 
goods which you never sold before, and you must not take a 
mark similar to that used by others for that very class of 
oods.” His lordship further instanced a case in which a man 
fad used a hand as a mark for whisky. So far there was no 
objection, But the man then wanted to sell beer, and desired 
to use the same mark for his beer, but Messrs. Allsopp 
stepped in and’stopped him by saying, ‘‘ That is our mark.” 
The decision is a most valuable one, and in the main, cannot 
be seriously objected to, There is common sense and justice 
in it, though it looks at first sight rather hard on the firm 
who regarded a mark on their invoices as equivalent to a right 
of property in that mark for all their pres 


NATIONAL FEDERATION OF ENGINEMEN, 

Some 3000 engine-minders are stated now to make up the 
members of this organisation. They have just held their 
annual conference at Hanley, when the Federation was 
strengthened by the introduction of an additional society. 
The delegates are understood to have represented Northum- 
berland, Cleveland, Durham, Cumberland, Wales, North and 
South Staffordshire, Shropshire, and certain other places. 
No objection can be raised to combination, if the objects con- 
templated are valid. The only question is, whether the 
public interests are likely to be served or injured. If by 
their combination these engine-minders should be led to con- 
clude that they may be less watchful and painstaking whilst 
upon duty, evil and not good would ensue. Their duties, at 
all times responsible, are eminently so when they are drawing 
or letting down workmen at collieries ; and it would be a 
mischievous thing if laxity on such occasions should be 
encouraged. We give the managers of the Federation credit 
for desiring no such issue; but our experience of combinations 
of this kind leads us to fear that members who have seriously 
offended, it may be without deliberate intention, have been 
voted legal aid when they should have been left to their own 
resources. Government inspectors do not prosecute colliery 
engine-minders on any ground but that of the public good ; 
and the steps they take have to receive the sanction of the 
Home-ottice. Magistrates and judges of assizes are reluctant 
to convict enginemen of criminal offences, even though they 
should have been instrumental to the loss of life, and may 
have neglected duties which they should have observed. It 
would not be well that, failing the greater punishment, the 
lesser should not be ‘nflicted when it is merited. It 
should not, therefore, have been discussed as a griev- 
ance by this Federation that a colliery engineman, com- 
mitted for trial in South Staffordshire on a charge 
of manslaughter, but ultimately acquitted, was sued by 
the Government Inspector, and fined in penalties imposed 
under the Mines Regulation Act for breaches of duty in con- 
nection with the greater offence, as to which, if he had been 
found ulty, he would have suffered imprisonment. By all 
means let the Federation seek to secure higher attainments by 
members fitting themselves the better to discharge their daily 
duties ; but however great their number, their power for good 
will be destroyed if sympathy for their order leads to 
proceedings which virtually encourage negligence and conse- 
quent disasters. 








REVIEW. 


Elements of Geology, a Text Book for Colleges, and for the 
General Reader, By Josep te Conte, Professor of 
Geology and Natural History in the University of California. 
New York. D. Appleton and Co. 1878. 

Great Brivain possesses a pretty ample library of 

elementary,works on Geology, of very various merit, books 

which have appeared at successive times, dating from 
the days of Bakewell and Imisson, not to go back to the 
wild cosmogonies of Derham and others, to the present 
time. Amongst these were one or two works such as 
those De la Béche and John Phillips possessed in 
their day, and which, considering the then inchoate 
condition of almost all the great questions of geological 
science, were of great merit as text-books for the 
teacher, and as clear sketches for those who were con- 
tent with such superficial knowledge as the mythical 
so-called “general reader” cares for. De la Béche, the 
bent of whose mind was exact and scientific, made 

a good effort to arrange the previously scattered 

facts which constituted geology into something like a 

poner which should represent terrestrial mechanics as 

owing forth, however, as yet dimly, our world 





viewed as a persistent and self-regulating machine. That 
was, indeed, the somewhat mistily-discerned goal at 
which De la Béche always aimed as steadily as the facts 
at his disposal enabled him. Lyell’s “ Principles of Geo- 
logy,” though it marks a great advance towards giving 
geology a better basis as a science, and possesses merits 
epee exclusively to their author, was a work ill- 
adapted for teaching in a manner at once full, systematic, 
and clear, the state of geology at any part of the long 
period which elapsed from the appearance of the first 
edition in three volumes to that of the last in two, pub- 
lished in 1868. During this time, in each succes- 
sive edition—reaching ten in all—the author had been 
continually altering, omitting, amending, and adding 
to the work to such an extent that much that appeared 
in the earlier editions could hardly be recognised in the 
later ones, and in the ponderous tenth edition much of 
genuine value which is to be found in the seventh edition 
has been omitted, apparently because Lyell in his later 
years had become conscious that the bent of his own 
genius was deductive, and that but little accustomed to 
mathematical reasoning, he found it difficult, if not 
amen to decide upon many debated questions which 
had come}to be discussed bythe mathematician. Butout of 
Lyell’s seventh edition, with added facts and conclusions, 
bringing it up to the present day,a satisfactory, useful, and 
elementary geology might no doubt be produced. Lyell, at 
his period of life when his powers hat been already best 
developed, had always in view, not so much to present a 
luminous and complete picture of his science as, to 
insist upon and corroborate his own special principle. 
His works are therefore for the advanced student, 
and between these and the several elementary works 
which have been produced by Ansted, Jukes, and others, 
some of which are by no means free from serious errors, 
there is not much to choose for the teacher of geology if 
limited to books in the English language. At all events 
we venture to affirm that no equally able and systematic 
works on elementary geology as that of Professor Le 
Conte, now before us, has been produced in the common 
tongue of America and Ragland. Professor Le Conte’s 
volume is divided into three parts or sections, treating 
respectively of (1) Dynamical geology; (2) Structura 
geology ; (3) Historical geology ; and perhaps no great 
objection can be made to this division when we come 
fully to understand the author’s terminology, although 
this classification at the first glance seems in some 
respect to want distinctness as well as _ force 
of signification. The author by the last and _ his- 
torical division, for example, means all that by earlier 
writers has been denominated “ stratigraphical.” So also 
the title, “dynamical geology,” is, without the elucidation 
to be gained by the work itself, rather indistinct ; for if 
dynamics has been correctly defined by the mechanician 
as comprising all that relates to forces producing motion, 
so under the head dynamic geology we might include 
every source of change and mode and law of its operation 
that ever has occurred or can occur upon our globe, and 
the older classification which made cosmogony or astro- 
nomical geology the starting point, seems at least to have 
better defined limits. We shall find no want of clear- 
ness, however, when we become acquainted with the 
details of Professor Le Conte’s work, which deals with 
equal brevity and clearness with every branch of the 
science, and never shrinks from discussing and coming 
to a provisional conclusion at least, as to the most 
complex and as yet imperfectly solved problems which 
many authors of elementary geclogy omit altogether. 
Almost at the commencement of the author's second 
division—structural geology—in treating of the general 
form of our world as an oblate spheroid, he deals with 
the inequalities of its surface—with those departures 
from the geometric perfection of the spheroid which 
constitute in elevation, continents, and mountain ranges, 
and in depression, valley basins, and ocean beds. 
He unreservedly admits the theory first broached 
by Prevost, and of late years brought into great pro- 
minence and importance in explaining mountain elevation 
and volcanic action, viz., the action of the tangential 
pressures produced in the outer crust of our globe by 
the shrinking away of the material beneath it 
during the refrigeration which is taking place in the 
Earth. Our author extends with some reserve the 
same play of forces to the production of the ocean 
beds. He says, “ Upon the hypothesis of a substantially 
solid earth, we explain the great inequalities constituting 
continental surfaces and ocean bottoms by unequal con- 
traction of the earth in its secular cooling. It is evident 
that in such secular cooling and contraction, unless the 
earth were perfectly homogeneous, some parts being more 
conductive would cool and contract more rapidly in a 
radial direction than others. Thus some radii would 
become shorter than others. The moreconductive rapidly- 
contracting portions with the shorter radii would become 
sea bottoms, and the less conductive, less rapidly-con- 
tracting portions with the longer radii, land surfaces.” This 
view of the matter is not exactly that first advanced by 
Mr. Mallet in his paper in the Philosophical Transactions, 
1873, on the “ Nature and Origin of Volcanic Heat,” who 
considers that the ocean beds must have been formed by 
depression when the solidified crust of our globe was as 
yet very thin, although already thick enough to transmit 
a certain amount of tangential pressure, in which state 
the contraction due to secular cooling would, by reason 
of the higher temperature of the whole globe, far greater 
than it is now, be met not by tangential crushing or 
folding, but b, loss of spheroidal equilibrium in the thin 
crust itself, whereby some portions thereof would become 
depressed to a greater extent than others, just as an 
inflated ball of india-rubber when a pin hole is made in 
it to give exit to the air, does not shrink uniformly, but 
unequally, the thin envelope cockling up irregularly into 
depressions and protuberances. Our space is unfitted for 
any sufficient discussion of this—one of the most difficult 
questions of physical geology. We submit its considera- 
tion, however, to our author, whose view requires the 


postulate of unequal radial contraction over different | has 





and vast portions of our earth’s surface—a condi- 
tion which, irrespective of the effects of latitude, 
seems to be devoid of any assured basis. Were 
we to examine the authors work even with the 
harsh and biassed eye of the hypercritic we should 
find little anywhere to object to. p ese the excellent 
remarks which are made descriptive and explanatory of 
the production of columnar structure in basalt, there is one 
little omission characteristic of the imperfect way im 
which authors in English often dismiss complex questions 
rather than attempt to solve them. “ Basaltic columns 
are in some cases curved and twisted in a way not easy 
to explain.” The mechanism of this curving is no doubt 
a little complex; it was, however, explained in Mr. 
Mallet’s paper on “Columnar Structure,” to which 
Professor Le Conte has referred, and with the key there 
given this curious phenomenon becomes easy of complete 
explanation, and ought not to be omitted, because the 
schution given affords a striking confirmation of the 
truth that columnar structure and the prevalence therein 
of hexagonal columns are truly explained by the splitting 
by contraction on cooling, by radiation from one or more 
surfaces of a very large mass of igneous rock. Within 
the limits of Professor Le Conte’s work, which, embrac- 
ing as it does the vast whole which geology now presents, 
passes many subjects with more brevity than might be 
desired, we find an excellent condensation of that which 
is to be found scattered in many books and papers on 
the subject of metamorphism. On this we cannot but 
think that even our best instructed British students of 
geology would find much both new and valuable in a 
careful perusal of the memoirs of a really original 
thinker, the late Professor Carlo Gemmellaro, of the 
University uf Catania, who, working alone and cut off 
from almost all communication with the scientific mind 
and movement of Europe, was, we believe. the first to 
point,out clearly that metamorphism was only a loose and 
general term for a vast train of phenomena due to very 
different causes, some of the principal of which are 
specified by Le Conte as “ heat, pressure, and the action 
of water and alkali.” Nothing can give better or fuller 
illumination for the student or geologist, however 
advanced, than our author’s treatment of the large and 
important subject of the formation and deposition of 
coal, and of the production of the mineral oils and 
asphalte found in many parts of the world and on a 
vast scale in certain of the United States. Drawing 
attention to this and the closely allied subject of the 
deposits of rock salt, we must take leave of Professor 
Le Conte’s excellent treatise by expressing a hope that, 
notwithstanding its foreign origin, we may see it adopted 
very largely as a text book in our own higher schools and 
colleges, in so many of which geology now forms a part 
of the curriculum. 
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TENDERS. 


ROTTERDAM TRAMWAYS., 


THE following tenders for the Rotterdam Tramway Concession 
have been delivered. The figures are in florins, of which twelve 
are equal to £1 sterling :— 


Florins. 
D. Van Wijk and Co., Rotterdam $s; \imey pce! «ot ey, (RS 
Pre A a 8 eee eee 52350 
D. Guillaumeron and Co., Paris, E. Otlet. Brussels 
(lessee for tramways in Prague and Munich). .. .. 101000 
J. Powell, contractor, Sheffield .. .. .. .. .. .. 50000 
D. Parish, contractor, London .. . . 41000 


The amount offered in each tender is the sum each subscriber 
binds himself to pay to the City for the concession. 








Tue InstiTuTION or Crvin EnGINEERS.—The conversazione of 
the Institution of Civil Engineers will this year take place, by 

ermission of the Secretary of State for India, in the India 

useum, South Kensington. Mr. Bateman, the President, has 
fixed upon Monday the 3rd of June, being the fiftieth anniver- 
sary of the granting of the Royal Charter of Incorporation, on 
which to receive the members, and he has invited to meet him 
there a numerous party of scientific and representative men in 
other professions ; but, with the concurrence of his colleagues, he. 
decided not to include ladies, as has lately been the practice.. 
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TESTING THE VALUE OF LUBRICANTS.* 
By Mr. W. H. Barer. 

A FACT in connection with oil and lubrication is probably 
about as difficult a thing to describe as anything which agitates 
the minds of enginee?s and mechanical men. We appear to have 
very little published information on the subject, except that 


which describes the labours of Morin, of France, about forty | 
ears ago, and that which has been given to us by Professor | 


nkine more recently in this country. Those investigators who 
preceded Morin do not appear to have published information of 
very much value, or which can be used with profit for our subject 
this evening ; for their researches have been more concerning the 
proportions of bearings, and the value of different materials of 
construction, rather than the value of different lubricants. 

Friction may be described as the effect produced by two bodies 
sliding one upon the other, which have upon their opposing sur- 
faces minute asperities which interlock with each other. The 
sliding movement which forcibly removes these minute irregu- 
larities creates what we call friction. Friction,is reduced when 
these asperities are small, and lubrication is resorted to to prevent 
that loss of power caused by motion under these conditions. The 
chief lubricants used are oil and tallow, which have a less co- 
efficient of friction than the parts in contact. It may be well 
now to state that the term “‘ coefficient of friction” is an expres- 
sion which indicates the proportion which resistance to sliding 
bears to the force which presses the surfaces together. There is 
little friction when this amounts to only one-twentieth, it is 
moderate when it is one-tenth, and it is very high when it is a 
quarter, or 25 per cent., of the force which presses the surfaces, 
as I said before, together. 

Good lubricants should have the following qualities :—(1) Suffi- 
cient body to keep the surfaces free from contact under maximum 
pressure ; (2) the greatest possible fluidity consistent with the 
foregoing condition ; (3) the lowest possible coefficient of fric- 
tion; (4).the greatest capacity for storing and carrying away 
heat; (5) a high temperature of decomposition; (6) power to 
resest oxidation, or, in other words, the influence of the atmo- 
sphere upon them; (7) freedom from corrosive action on the 
metals upon which they are used. It will thus be seen that many 
conditions have to be carefully taken into consideration; and 
further, it may be stated that an oil which may be good for heavy 

ings may not be desirable for use on light spindles, and for 
delicate machinery like clocks and watches, where very little 
power is required to be transmitted beyond that of overcoming 
their own inertia; and also that oil which is good for sm: 
machinery, running at quick s s, is very often useless for 
heavy pressures and large shafting. For very heavy bearings 
tallow and other solid lubricants are used—such as mixtures of 
sulphur and tallow, asbestos, soapstone with asbestos, hite, 
caustic soda, beeswax, ard other similar mixtures, which find 
favour among locomotive engineers, and those in charge of heavy 
machinery. 

The pressure that can be borne by a good lubricant for a useful 
length of time depends upon the nature of the i as well 
as upon the lubricant itself. The velocity of the rubbing action 
also must be taken into consideration. maximum of pres- 
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sure that solid lubricants will bear without destruction is | 


unknown. For steel surfaces, lubricated with best — oil, 
moving slowly, 1200 lb. pressure per square inch of bearing 
surface has been found permissible. Under the pivots of swing- 


found to work, and for iron journals 800 Ib. per square inch 
should not be exceeded. Lubricants in the market vary much in 
cost, as well as in quality ; and very often it is found that the 
varying prices bear little or no relation to the value of the article 
purchased. Probably the best test of value is one with which I 
was familiar some years ago. It consisted of a small engine very 
| much over worked, which stopped and refused to move or go at 
| the proper speed if the shafting had not been lubricated with 
| good oil. 

| The instrument on the table, Fig. 1, to which I now call your 
attention, consists of a bed-plate, having upon it a piece of 
shafting upon which friction is created by means of two brass 
steps, the speed at which it is driven being about 300 revolutions 
per minute. The friction is brought to bear by levers and weights 
somewhat after the manner of afriction brake. In the top step 
is a thermometer for indicating any increase of temperature 
caused by the friction. A small index indicates the number of 
revolutions that the shaft makes for any given temperature 
which the friction causes the thermometer to indicate. The 
machines used for testing oil have the friction shaft where the oil 
is destroyed 3in. in diameter. Those for tallow are of larger 
diamensions. It will be seen that on ascertaining the number of 
revolutions which may be obtained without generating heat, or 
with the lowest possible increase of heat, that the value of the oil 
can be obtained. That oil which allows the greatest heat to 
accumulate with the fewest revolutions must be a bad lubricant. 
The machine is stopped when the thermometer indicates 200 deg., 
as it is considered that an oil has not much lubricating power left 
if it permits that heat. When testing with this machine a 
definite quantity of oil should be placed on the friction roller, the 
top step being removed for that purpose ; the quantity should be 
about five drops. A glass tube or small tin measure should be 
used, as drops vary in size according to the temperature of the 
oil, and also differ with the specific gravity. 

The first machines were made with the brass steps lipped, or 
recessed, to prevent theoil ranning away—see Fig. 2—which, when 
thus tested, gave results very much different to those which are 
accepted by those who are familiar with the use of lubricants. 
For instance, some thin mineral oils were found to be quite as 
valuable as, and in some cases superior to, sperm ; and this was 
caused by the lips on the sides, which prevented the oil from 
running off the bearing when an incre: fluidity was caused by 
friction, and by any slight elevation of temperature. This is a 
very important quality in lubricating oils, probably next to the 
capacity to resist oxidation, the most important to be criticised 
by those who wish to value a lubricant. Although this experi- 
ment points out to us that it may be advisable to make the 
Scamuale 4 heavy bearings similar to these, if we wish to obtain 
the best results from cheap, thin oils, yet, as oil should be 
criticised and prepared to be used on bearings with parallel necks, 
such as are used in works, it was considered proper to alter the 
tester to that shape to make the conditions slmilar. This illus- 
tration, see Fig. 3, permits the oil when tested to run away from 
the bearing if its increased fluidity gives it a tendency to do so. 
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It is this severe test which has enabled sperm oil to rise superior 
to all rivals, because it has these two apparently opposite 
attributes—body or thickness, which keep it on its bearing, 
combined with sufficient fluidity for lubricating purposes, 

Oils which are deficient in body, but which are good in other 
respects, may be used with good results if doled out in small 
quantities, as required, by automatic oil cups like the Lieuvain 
needle lubricator Fig. 4, or any other means. Journals which 
cannot be fed by means of automatic oil cups in positions difficult 
of access should be fed with oil which has a good body. 

There are some oils which are excellent lubricants tor the first 
few hours of use, but which have a low capacity for resisting the 
influence of the oxygen of the atmosphere uponthem. ‘The warm 
glass test may be used for indicating this weakness ; if after the 
test for fluidity the oil be permitted to#emain on the glass, any 
exhibition of a resinous or varnish quality may be observed. 

Supposing an oil te possess all the qualities which we think a 
good lubricant should have—that it has fluidity in reason, and 
that it does not combine with the atmosphere and become varnish, 
that it does not become like water in summer, and like mutton 
suet in winter, and is in most respects satisfactory. We then 
want to know its powers of endurance, its capacity to resist wear 
and tear, in other words its longevity. A good test for longevity 
or durability of oil when subject to either heavy or light frictional 
pressure is one suggested by Mr. Hatcher, Fig. 6, a very careful 
investigator, and Chief of the Laboratory of Price’s Patent 
Candle Company, who are extensive oil manufacturers. It 
consists in taking away the bottom step of the Stapfer tester and 
placing a small dish containing oil underneath the friction 
roller. This oil is carefully weighed before and after several 
hours’ frictional wear and tear. The drawing—Fig. 7—shows the 
application of this mode, which I have designed, for testing solid 
lubricants, such as lard and sulphur and other railway and steam- 
ship mixtures. It will be seen that the material is kept to its 
duty by the weighted lever, and its progress of diminution can be 
tested in its place by the scale beam arrangement. When it is 
used with the pressure on the top step it is advisable to drive it 
at about 2000 revolutions per minute, otherwise much time will 
be occupied in destroying a weighable quantity of oil. 

Some short time ago Ar. J. L. Crossley, of the well-known 
Halifax firm, designed a small dynamometer for indicating the 
amount of power absorbed when driving spindles lubricated with 
different sorts of oil. The model on the table (Fig. 7 bis) is a slight 
improvement on the one I saw of his, which he would acknow- 
ledge. Mr. Crossley has informed me that he obtained useful 
information by this mode of testing. Mr. Henry Newall, of 
Manchester, informs me that Price’s Candle Company have for 
many months been testing oils severely on pono f thousand 
spindles turned exclusively by one steam engine. Diagrams of 
the power were taken four times daily. Many kinds of oil were 
used, each being worked for nine consecutive days, and eaeh 
test the quantity of oil consumed was noted. This method of 
testing is costly and requires the most elaborate care; the 


temperature of the room, the condition of the engine, ty 
of speed, state of the barometer, exclusion of dust and ‘hts 
of air, all would require to be watched, but if well done there 


cannot be any doubt about its having many things to recommend 
it as being a proper way to test oil. 
The testing machine Figs. 8 and 9, to which I now direct your 
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on, is a very ingenious one. It is the invention of Professor 
nr Rastotinag of the Technical College at Hoboken, New 
Jersey, United States, a gentleman whose name may be familiar 
to many present. The Thurston tester is very similar to that 
invented by Mr. Stapfer. You will see that it consists of a 
journal carrying a small shaft in two bearings. The journal is 
grasped by brass steps which are in connection with a pendulous 
weight. ‘l'hese brass steps are forced against the journal by means 
of a screw which compresses a coil spring. The amount of this 
pressure is indicated on a scale like that of a spring balance. A 
“bob” at the end of the pendulous arm gives the weight neces- 
sary to resist deflection, The angle of deflection is measured 
on an arc or quadrant in such units that the divisicn of the 
figures may be read off, and give, not only the angle of deflec- 
tion, but also the coefficient of friction, A thermometer on the 
top brass gives the temperature in @ manner similar to that of 
the Stapfer tester. ‘This machine is used much in the same way 
as the tester I have previously described. It is used in the 
engineering shops of the United States Navy. I have de- 
signed a pendulum test which I think may be found useful in 
testing oils whicl. will not be subjected to heavy pressures, such 
as the conditions under which oils will be used for clocks and 
watches and light spindles. This consists of a pendulum—Fig. 10— 
to which is attached a link, which imparts a reciprocating motion 
to a small piece of brass. By simply placing one drop of oil on 
the surface of the brass and noticing how many times different 
oils will permit the pendulum to vibrate without stoppin g, useful 
information may be obtained about the value of a lubricant 
when not subjected to heavy wear and tear. e behaviour of 
an oilmay be also noticed when subject to atmospheric influences’; 
by taking note of the different vibrations, with one, two, or more 
days of an interval, it may thus indicate any process of deteriora- 
tion and any incapacity to resist oxidation and tendency to 
become varnish. ‘lhis mode of testing may be valuable to those 
who have not steam power to drive the Thurston or Stapfer 
testers, and it will give, ina very definite manner, the test for 
oxidation after exposure, quicker probably than those instru- 
ments. 
It will be obvious that however good as a lubricant an oil is 
and however valuable its oe oe may be. when examined, if 
it possesses any corrosive qualit; 


cant. | 
Mr. William Thompson, analytical chemist, of Manchester, 
ron this subject at the British Association Meeting, | 


read a@ pa 
held atG asgow, and he there at great length stated the results 
of elaborate experiments conducted by him to discover the 
influence of various oils of commerce upon bright strips of 
copper. He permitted the copper strips to remain entirel 
covered with oil. He also conducted similar tests with half 
of the strip below the surface of the oil, and the other half 
ex 1 to the atmosphere, in order to see what influence the 
oil had, when the surface line touching the metal would, of 
course, be acted on by the atmosphere, Fig. 11. After noticing 
the effect upon the brightness or dulness of the copper, he care- 
fully tested the oils in order to detect the quantity of metal 
which had been dissolved. 

Mr. Thomson found the following oils dissolved the largest 
sroportions of copper, leaving the surfaces of the copper slips 
right,—rape, linseed, sperm, raw cod liver, Newfoun d cod, 
onl common seal oils; and that the following dissolved much 
smaller proportions of copper, also leaving the slips bright,—seal, 
whale, cod, shark, and East Indian fish oils; and that mineral 
oils seem to have no dissolving power on the copper, the oni 
effect being a slight discoloration on the copper slip, of a greyi: 
colour. 

There are some light mineral oils which are dangerous to use, 
because of the low temperature at which the vapours from them 
ignite. Some few years ago there was a great outcry against 
these oils, because several fires in cotton mills were said to have 
been caused by them. 

Oils may be tested for the existence of this condition by an 
instrument similar to Fig. 12, which is an improvement I Bom 

designed on one used in the United States generally for testing 
illuminating oil. The engraving scarcely requires description. 
It will be seen that the oil is placed in a small copper vessel ; 
care being taken to fill it only about three-quarters full, as oil 
expands much when heated. <A spirit-lamp or Bunsen burner, 
placed underneath, causes vapour to issue at the little tube. As 
this vapour ascends, it passes the bulb of the thermometer, 
which records the temperature, and thus enables the operator to 
note the point of ignition. Oils are considered unsafe as lubri- 
cants if they ignite at a temperature lower than 212 deg. Fah. 

Knowledge of heat has been elevated to a science by Dr. Joule, 
who has taken us out of the region of unsystematic conjecture to 
that of fact, from wandering in the wilderness to the realms and 
rule of law. 

This science teaches us that the relations between heat and 
mechanical motion are regulated by well-defined, accurate, and 
rigid principles. Those who would command nature’s forces 
must first learn her laws ; the first rudiments of which say, that 
when we produce frictional heat in our machinery, we become 
law-breaking prodigals, who have incurred fines and penalties, 
are generally paid when a cheque is given to settle the coal 

ill. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible al the opinions of our 
correspondents, 





THE FITZROY RIVER BRIDGE. 

Sir,—A notice appears in your issue of the 7th December last 
of the iron suspension bridge over the Fitzroy River, at Rock- 
hampton, now in course of construction, in which it is stated 
that it was designed by Mr. Owen Jones, of my department. 

This statement was Drought under my notice by Mr. Jones 
himself, within the last month only; and as it is calculated to 
injure both that gentleman and myself, as his official chief, I 
take the earliest opportunity of giving it a contradiction. 

r. Jones, as assistant-engineer in my office, was employed, 
under my direction, in the preparation of several designs for the 
same work, in the course of which he suggested to me the adop- 
tion of a bridge wholly of iron, on the suspension principle. This 
fact entitles him to the public recognition he has received as joint 
designer with myself ; but no more. 

I shall be happy shortly to forward to you correct drawings 
and a description of the bridge in question, and to ask you for 
space for their insertion, and meanwhile would request you to 
give publicity to this letter in your valuable journal. 

Freperick J. BYrrey, 
Inspector-General of Roads and 


Townsville, Queensland, 
d Bridges, Queensland. 


arc 





STOPPING A LEAK AT GARFORTH COLLIERY. 

Str,—In the discussion which followed Mr. Charles Hawksley’s 
and Mr. Edward B. Martin’s paper on ‘Special Mechanical 
Appliances for. Meeting the Requirements of Certain Mine 

ccidents,” read at the Manchester meeting of the Institute of 
Mechanical Engineers, I mentioned a case of special interest 
where a colliery was saved by the ready ingenuity and prompt 
action of the colliery engineer. Mine accidents, so often attended 
with the sacrifice of human life and immense loss of property, call 
forth the utmost resources of those who have the ch of mines, 
and it often happens that very valuable means, which are never 
known beyond the mine where they were used, are extemporised 
to meet emergencies. With a view of drawing attention to the 
value of publishing the details of such special means as have been 





y which will be injurious to the | 
metals upon which it is placed, it will soon become detrimental | 
to the machinery, and also may cease to be valuable as a lubri- | 





found to succeed, I have persuaded Mr. Wormald, who so 


(1) The first cost. I have admitted that a corrugated flue 


successfully stopped the inburst of water I have alluded to above, | 7ft. long by 3ft. internal diameter of gin. thick, must cost more 


to allow me to send you a drawing of the apparatus he used, an 


than a plain flue of the same dimensions; but I claim that as 


also a description, both of which I enclose, and which I feel sure | there is increased strength and efficiency in the corrugated flue I 


your readers will appreciate. 


Mr. Wormald writes as follows:—‘t Commenced to sink this shaft 
in the year 1839, to what is known in the neighbuurhood of Leeds as 
the Beeston Park seam ; 9, omg and drawing coal in the year 
1844. The shaft is 165 yards from the surface to the foot of the 
coal, and in ing through the sandstone—which is about forty- 
five yards thick, and puts in about fifty-five yards from the 
surface—feeders of water were met with equal to 1500 gallons per 
minute. As the sinking proceeded, the several batches of metal 


secured for laying the wedging cribs. The tubbing is open at 
the top, and terminates with an offtake drift, which commences 
thirty-five yards down the shaft, the drift is about two miles long 
on the south side of the collie 
delivered into Kippax Beck. uring the time of sinking it 
would appear that not having a round of ——— at hand, of the 
proper depth for closing up to the wedging crib, two rounds of 
oak cribbing, each 3in. thick, as shown in the plan, were built in 
with the tubbing to make up the difference. Now, to understand 
clearly the nature of the difficulties we had to contend with in 
repairing the breach, it must be understood that the distance 
from the surface to the top of tubbing is thirty-five yards. The 
whole depth of the tubbing is eighty yards, and from the bottom 
of the tubbing to the foot of the coal, fifty yards; whole depth 
of shaft, 165 yards ; the distance from the top of tubbing to the 
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fractured crib, fifty-seven yards. Consequently the water was 
for through an opening 18in. by 3in. under a pressure of 
nearly 80 Ib. to the square inch. We first tried to wedge it up, 
but after trying again and again, were obliged to give up. I 
then proposed the scheme as shown in the plan, which will be 
easily seen at a glance, that by b wong a segment at each end of 
the apparatus with a 10-ton hydraulic jack—which we contrived 
to fix upon the bottom of the cage—we forced the segment against 
the breach, and when the rim was completed all round, keyed up 
and properly wedged, the job was done, and the water effectually 
stopped. This accident happened on the 27th of December, 1872, 
and we managed to stop the water on the 17th of January, 1873. 
The year 1872, as is well-known, was very wet, and pumping 
water at many collieries was a serious drawback and a very great 
expense. ‘The pumping engine at Garforth Colliery is equal to 
about 800 gallons per minute, and at the time the accident 
happened it was fully employed both day and night. After the 
tub ing was repaired and the water stopped, we continued to 
pump and hoist at the rate of 400 tons of water ar hour for 
tom: A four months before we saw the bottom of all the shafts. 
I may add that as the colliery has been worked about forty-four 
years the dip workings are very extensive, with a free communi- 
cation between all the four shafts, and that the very ~ we suc- 
ceeded in stopping the inflow of water it was up to within 10in. 
of the fractured crib. The colliery was all but lost.” 

I observe Mr. Wormald modestly calls the inburst of water 
a “leak.” A stream of water, 18in. wide by 3in. deep flowing 
with a pressure of 80 Ib. per square inch, is a leak that can scarcely 
be regarded as trivial. Henry Davey. 

Leeds, May, 1878. 


CORRUGATED BOILER FLUES. 


Srr,—Without wishing in any quibble to meet the ‘“‘ possible 
objections” named by Mr. John J. Webster, I am fully assured 
that he has either erred in his facts, or that we are seeking the 
same end by different roads. I will therefore ask him to consider 
his objections separately. 





| flues shall be brought into 
to 





have a perfect right to claim that in ee the cost the two 

rfect equality on these points. Then 
as the objection is extended from the short length of furnace 
30ft., in which some arrangement for both strength and heating 
surface is generally added to the plain flue, I cannot see how my 
claim can be set aside. We are told that the efficiency of the 
two are as9 to7, and the strength nearly 2 to 1, so setting aside 
the question of durability, an estimate may be made of the rela- 


| tive value of the two. 
tubbing were put in, and the most favourable situations were | 
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(2) The flues as longitudinal stays. There is the assertion that 
the plain flue acts as a stay, and this I deny if by the term stay 
is intended to be conveyed a means for bracing the ends together 
to meet any pressure put upon them. The ends are, or ought to 
be, sufficient: prema § by gussets and screwed rods to support 
them under the strain of internal poner i and I wish to keep 
this entirely distinct from any other, and shall not attempt to 
refute the assertions as to the pressure of steam upon the ends of 
a boiler so constructed having any tendency to pull out the flue 
corrugations, or of the pressure upon the convex surfaces being 
so much in excess of that upon the concave as to tend to straighten 
the flue, as there are plenty of cases of dished and set plates 
without other support to give denial to the anticipated result 
under a greater tendency. The main question is whether the 
flue of a Cornish or Lancashire boiler does or does not act as a 
stay between the ends ; and with all respect to your correspon- 
dent, I conceive that he has over- 
proved my argument that it does 
not. It may be claimed that 
if the flue and shell when 
made are correct, they are exactly 
of the same length, so when 
rivetted up there will be no ten- 
sion upon the flue; we are now 
told that the heat of the external 
flue is so nearly that of the 
internal or stay flue, that the 
expansion of the flue and shell at 
the part where the angle irons 
come together is equal. May I © 
then be allowed to assume, that 
this condition remains the same 
throughout the lower half of the 
flue; or if not, over what pro- 
portion of the circumference is 
this expansive force—of which 
more shortly —distributed ? At 
any rate, there is some portion of 
the flue which is not in tensile 
strain, owing to the equal expan- 
sion of flue and shell, and some 
portion which is thrusting at the 
end plates with a force, now put 
in figures, of say 6000 tons, or 
3000 tons on each end. May I 
also add that the bottom of the 
tube may be in tension, as being 
cooler than the bottom of the 
shell? The flue has ceased to be 
a stay over the portion of its 
circumference, and is under com 
pression, or thrust, with the force 
of 6000 tons; this thrust is 
received by the end plates, which 
ry ae y stayed, and the fibres 
of the iron have to be acted upon 
by the expansion and thrust, 
which results in the destruction 
of the plates by crumbling or 
grooving. 

(3) The corrugated flue will 
expand more with the heat, and 
cause an undue pressure on the 
ends. The increased length of 
the plate surface exposed to heat 
is almitted, and also its expan- 
sion; but as the expansion of the 
plain plate is claimed to be in 
the direction of itself, both in 
length and breadth, and is not 
disputed, so is the expansion of 
the corrugated plate claimed to 
be in the varying direction of its 
surface, and by such variation 
not directed against the ends, but 
necessarily as much vertically 
and angularly as horizontally; 
and as the plate is free to expand 
in. all other directions, the 
force necessary to retain the end 
plates in shape and position, and 
to throw the action into the 
undulations themselves, would be 
much less than seems likely to 
be admitted. Greater thrust 
than 6000 tons is asserted; this I 
deny for the reasons named, 
and the comparison between the 
two flues fails here. 

(4) Galloway tubes. There is no admission that these are any 
good to the flue, beyond being auxiliary generating surfaces and 
circulating tubes. I claim them to be water stays, and will ask 
your readers to think of the shape of Galloway flues, a flattened 
oval, and then see whether the assertion that these tubes are not 
stays, and are not necessary, is at all tenable; they are a most 
important part of the Galloway boiler, for the strength and 
safety of the flue, and secondly they certainly do assist in steam 
producing, and may possibly pass more water than a parallel 
tube, inclined, of the diameter of the bottom opening of the 
Galloway. That is nothing to our subject beyond the remark as 
to circulating tubes being stays, and as your correspondent has 
denied this, [ assert that the Galloway boiler could not exist 
without them, or other equivalent, as stays, and the flattened 
top needs circulating tubes. Mr. Webster assumes that scale 
is formed equally in all parts of the bviler, or he would not 
venture to speak of a tube being scaled up all round lin. thick, 
or to put such a statement to my debit. I repeat that there is 
frequently a deposit, with scale on the plate gradually changing 
into a mass of fine powder almost like froth upon the portion 
of the Galloway tube furthest from the fire, and from this I read 
that the water at that part of the tube being of greater area 
than at the bottom, and not directly acted upon by the flame, is 
at rest and forms a sediment chamber, and this result may be 
seen when parallel tubes are nearly free, a thin scale only. 

(5) The corrugated flue ———e could be distorted with 
the slightest pressure; so says Mr. Webster, but he denies his 
own assertion when I ask him to admit a permanent set from the 
contraction of the top. Distortion by the steam pressure, dis- 
tortion by expansion, have both been named in objection ; what 
other force with slightest pressure is here referred to? 

Only a few words more. I can see why water tubes caa and 
do improve circulation ; I can state truly why some tubes have 
to be made conical ; I know that water tubes are used as stays, 
and never introduced for other reasons except as secondary. I do 
not care to know who first used them; I say that some boilers 
are made without water stays, without flanged joints, without 
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Bowling rings, or other strengthening, but I will not draw the 
inference that therefore none are necessary, as Mr. Webster did 
most clearly ; but I will say that I should prefer a boiler con- 
structed with a margin of safety, having both flanged or strength- 
ened joints and water stays, even if I had to pay more money 
for it. I do not want a glass model, but see advise that the 
direction of forces in a welded corrugated ring should be duly 
considered, and the concertina example may be useful. Let us 
take the plain flue. The expansion of the flue, so far from being 
a stay to the ends, must be in direct opposition to the stays and 
gussets ; and this has amused Mr. Webster! yet he has given 
certain figures which I shall not follow, because he assumes the 
expansion of a plain flue 30ft. long to be 2}in.; and a further sum of 
25,000,000, as the modulus of the elasticity of the iron, and then 
brings out the modest result of thrust from a tie stay, a brace, the 
flues, of 6000 tons in the opposite direction from that in which he 
uses itas a stay! Let us again take his figures and facts ( ?) 
There is no pull, no thrust on the flue where the angle-irons meet 
just below the fire-bars on the sides, but from the fire-bar extend- 
ing around the half of the flue, is a force of 3000 tons exerted by 
the parts of two 2ft. 9in. tubes against the end, or only 284 tons 
per inch in circumference upon a plate gin. or fin. thick ; but this 
would assume that the expansion begins suddenly, which is not 
so, therefore there must be places where this expansive force is 
considerably in excess of the oor +o strain or ultimate resistance 
of the plate itself, even if made lin. thick. I never stated the 
expansion to be 2}in. said and repeat that I have seen the 
front of a new boiler bulged 1}in.—with flanged seams—but I 
did not see the back, which was, as usual, in masonry, and theremay 
not have been any perceptible bulge. I assert that I never saw a 
locomotive engine with a stay tube in ; I have seen marine boilers 
so provided with screwed tubes and nuts, but I think I can say 
that no locomotive ever was made so in England. But as my 
opponent is so keen, he may assert that every flue tube is a 
stay ; of course they have to be made tight in the tube plates, 
but the expansion of the tubes may or may not act upon them. 
I will not deny that every part of a well-constructed and properly- 
designed boiler is more or less dependent on another, but this 
must not convert the tubes into stays; the expansion of the 
tubes occurs between the tube plates, or if not there would 
leakage. Then there is another point; the tube plate must 
expand, and does ; then as the heat is nearly equal all over, I may 
ask—What becomes of the holes, then? The plate, the iron, 
expands, but what expands the holes? Will it be admitted that 
the expansion of the plate contracts the holes? Again, I repeat 
that the locomotive is not dependent upon the flue tubes for 
existence, for they are no more stays to the tube plates than the 
tube plates are to them. A quibble is raised as to the screwed 
tubes in marine boilers, and I admit that they do double duty 
where longitudinal stays are not put in; but then the furnace 
flues have been overlooked, and it was these, in marine work, to 
which I referred, and the return flue system generally. What is 
meant by straightening a corrugated welded flue? The term has 
been used several times, and | want to know how it is to be 
done. Borner. 
May 20th. 





IRON PERMANENT WAY. 


Sir,—In a recent impression I find a letter from Mr. Henry 
Simon, of Manchester, in which he states that I have, in my 
paper read before the Iron and Steel Institute, “‘ given some 
statements as facts which are entirely erroneous and inexact,” as 
to the mileage in Europe laid down on the Hilf system of perma- 
nent way. As I quoted in my paper my authority, and as Mr. 
Simon does not attempt to place any fresh facts before us, m 
facts remain facts unless they are proved to be otherwise. } 
have carefully gone over my remarks, and fail to see that I 
have said anything otherwise than fair and moderate. With 
regard to the number of pieces per yard of track of 
single line, in the Journal of the Iron and Steel Institute, 
1877, No. 1, p. 211, will be found a detailed list of 
pieces per yard of track on the Hilf system, and which 
nearly agrees with Mr. Simon’s “minor inexactitudes” of 13 
being 13,4, but this list contains one stay bolt which has eight 
nuts, as well as sixty-eight bolts and nuts, and—I contend that a 
nut is a very important separate piece—the number of separate 
pieces is quite double that givén, or nearly twenty-seven single 

ieces for each yard run of single road instead of what I gave. 

t will therefore be seen that in quoting twenty-two pieces 
per yard I rather under-estimated than otherwise. Now, 
as to the difficulty of the applicability’ of the Hilf system to 
curves. Mr. Simon’s remarks run thus :—‘‘ All that is required 
is that for each of the several different radii of curves adopted 
on a railway system a template with holes punched accordin 
to the line of curve be kept in a central depét, where all 
punching is done; or that a number of sleepers punched to 
each curve be ordered from the makers.” Very good indeed ! 
Fancy a breakdown between Darlington and Newcastle, where 
trains run every few minutes, upon a sharp curve, and having 
to telegraph thirty or forty miles to a central depot for a new 
sleeper, and not knowing to what radii it had to be punched ! 
And what maker would keep a large stock of differentially 
punched sleepers on hand for the benefit of a railway company ? 
Allow me in reply to these important points to quote the few 
following words from my own paper, when criticising the Hilf 
system :—‘‘ With all these complications and defects I would 
ask, is it possible that this system can find favour with engineers, 
more especially in India, where men cannot be educated to the 
difference of a plan of laying down a line? Knowing how 
necessary simplicity is, I personally would not like to undertake 
it.” Contrast the above with my own simple cross sleeper system, 
composed of one sleeper and two clip chairs—the clips being 
duplicates—with the impessibility of their being put wrongly to 
gauge, and with only an ordinary wooden railway key to fasten 
the rails down, with a better bearing surface on the ballast and 
far greater security, and the advantages will be obvious. It is a 
well known fact that Mr. Hilf, as chief engineer of the Austrian 
railways, has had an opportunity of applying his own system, 
which few men have had before. CHARLES Woop. 

Middlesbrough. 








THE SOCIETY OF TELEGRAPH ENGINEERS. 
THE TELEPHONE AND MAGNOPHONE. 

On Thursday evening a special meeting of this some’ was held 
to hear a lecture from Mr. W. H. Preece, on the recent discoveries 
of Prof. D. E. Hughes.. As we gave an account of the investi- 
gations of Prof. Hughes in our last issue, it is needless for us to 
recapitulate the experiments. It will suffice therefore to say that 
the lecturer, who really possesses a talent for description, vividly 
described to a large audience, the gradual eee | out of the 
discovery, so to speak, of Prof. Hughes and illustrated his remarks 
by many beautiful experiments. Prof. Hughes has quite lately 
proved that the sonorous vibrations lengthen and_ shorten 
conducting matter—for example, he finds that in the glass tube 
transmitter—see cut—it is the glass tube which is really subjected 
to the vibrations. 

At the close of the able lecture a short discussion followed, 
which brought out the fact that an associate of the Society, Mr. 
W. L. Scott had independently, so far as wecan gather at 

resent, obtained results similar to those obtained by Prof. 
on In speaking of his experiments, Mr. Scott says :— 
‘* Omitting all needless details, it may be briefly noted that my 
first distinct improvements upon the ordinary magneto-electric 
telephone were obtained by modifying the diaphragm or vibrat- 
ing armature of this instrument: thus it was of course quickly 
found that, ceteris paribus, the greater the weight of metal 
caused to vibrate by the impact of sonoric waves the louder was 
the sound emitted at the “listening end,” although frequently at 
the expense of clearness. Increased definition, however—if I 





may be allowed to import a convenient optical term—was obtained 
by the simple expedient of avoiding the insensitiveness of heavy 
and therefore more rigid diaphragms, by employing a number of 
thin lamine in place of one thick plate, and this arrangement is 
so far a practical improvement that instruments provided with 
five such vibrating plates—the outer four having central aper- 
tures—will receive and emit clearly a variety of sounds for 
whichin the ordinary ‘“‘ Bell Telephone” there is simply ‘no 
thoroughfare.” 








Wey? 


From several armature-plates to a considerable number would 
be a natural step except for the weaker effect produced on each 


by those which are farthest from the magnet. Recourse was had, 
therefore, to other expedients—using sometimes a voltaic current 
to further exalt the effect—for multiplying the number of arma- 
tures without, at the same time, increasing their weight or their 
distance from the magnet, and always with advantage until it 
was found that the most sensitive armature for a given weight of 
iron was that metal in the form of powder or filings. It is not 
too much too say ten grains of soft iron filings, affixed by suit- 
able means to a duly :stretched membrane, are capable of pro- 
ducing better results than forty grains in the shape of a “ ferro- 
type disc.” 

On carefully insulating the vibrating armature of the trans- 
mitting telephone, however, and including it in the circuit, a dis- 
tinct and apparently inexplicable increase in the sensitiveness 
was observed, a phenomenon which still obtained when the 
“iron filings armature” previously described was employed. The 
whole of these experiments were performed with instruments 
somewhat roughly put together—and very frequently pulled to 
pieces again—and it was after noting the satisfactory step forward 
that seemed to have been made when I discovered that the bar 
magnet of the ‘“‘transmitter” giving such good results had 
become accidentally loosened, and had slipped about an inch and 
a-half away from the diaphragm, being therefore entirely out of 
range from a telephonic point of view. The fact that its entire 
removal did not affect the powers of the instrument occasioned 
me, therefore, but little additional surprise. 

It was impossible to avoid believing that here might at last be 
a clue to the causes of a variety of phenomena hitherto uncertain 
and obscure—phenomena which have been observed by numerous 
inquirers, but have been accounted for by none. A number of 
substances in a more or less finely divided condition were intro- 
duced into the circuit in place of the “transmitting telephone,” 
with the general result that a little heap of metallic particles, 
whose conductivity—or “‘ resistance ’—varies with sonoric vibra- 
tions absolutely inappreciable to the most sensitive ear, may be 
employed asa “transmitter,” far transcending in delicacy any 
instrument yet described. 

If either platinum, mercury, or silver—and doubtless other 
bodies in a different degree—be precipitated in an extremely fine 
state of division within the cavities of suitable porous substances, 
such as pumice-stone, asbestos, &c.," “‘phonophoric tablets,” 
spheres, or cylinders may be formed therefrom, which are sensi- 
tive to an almost incredible degree; by their aid the sound of a 
glazier’s diamond is ‘‘ magnified” until, without any great stretch 
of imagination, it might be taken for the distant reverberation 
of a “‘split” in some mighty glacier, the “‘hum” of a minute 
induction coil—inaudible 6in. from the “‘contact break ”—becomes 
a veritable “‘roll call” played by fairy drummer boys, whilst the 
“material disagreements” of a couple of penta: sobs spiders 
are made apparent to our human senses in the “ 
of battle.” 

By means of iwo little cylinders of platinised pumice, one end 
of each in good metallic connection with the “line wire” and 
the other extremities, which should be rounded slightly, just 
touching, it is possible to hear the crystallisation of various salts, 
the sulphate of potassium as formed by precipitation for instance; 
the “‘ phonophoric” body for such experiments may be inserted 
conveniently in a glass U tube and immersed in this under the 
surface of the solutions. 

Mr. Scott proposes to call his instrument the ‘* Magnophone.” 


crashing sounds 








TELEPHONIC TRANSFORMATIONS.—M. A. Demoget, of Nantes, 
estimates that only about psh5 of the sound which is communi- 
cated to the telephone is transmitted to the receiver. He considers 
that the muscular effort of the speaker is transformed :—(1) Into 
vibrations of the air. (2) Into metallic vibrations. (3) Into 
magnetic waves. (4) Into electric induction. (5) Into magnetic 
induction. (6) Into metallic vibrations. (7) Into vibrations of 
the air. (8) Into vibrations of the auditory apparatus. If we 
suppose the loss of useful effect at each transformation to be 
equal, the loss would be comprised between two-thirds and one 
half. This represents very nearly the experimental efficiency of 
pumps.—Les Mondes. 

THE Berpan [Rance Finper.—We extract the following par- 
ticulars respecting trials of the Berdan range-finder, which we 
recently illustrated, from the Pall Mall Gazette :—Although the 
results of the trials recently made with the Berdan range-finder 
on the practising ground at Tempelhof, near Berlin, were exceed- 
ingly satisfactory—the distance shown by the instrument being 
absolutely correct when the range was 1573 metres, and only one 
metre too short when the target was 2194 metres away—it seems 
to be very doubtful whether the apparatus in its present form 
will be adopted by the German military authorities, at all events 
for use in the field. That the instrument is remarkably accurate 
is admitted ; but this accuracy is gained at the expense of porta- 
bility. With the German field-gun, with which a charge of 
powder weighing 1} kilogrammes is used, and which gives the 

rojectile an initial velocity of 465 metres a second, a fall of the 
orenner of half an inch will, when firing at ordinary distances, 
increase the range nine metres, and a rise of 10 deg. Centigrade 
will add 19 metres to the distance the shot travels. Consequently, 
it is suggested that a more portable, even if less accurate, instru- 
ment would be preferable. 

LiverPoo, Eneinzertnc Soctery.—This society held its usual 
fortnightly meeting on the evening of the Sth inst., at the Royal 
Institution, Colquitt-street. Mr. M. E. Yeatman, M.A., vice-presi- 
dent, reported to the society on M. Balpaire’s method of calculating 
the resistance of arched structures. The hon. see. stated that 
the council had considered the proposal to visit works of interest 
in the neighbourhood of Liverpool during the summer, and that 
the first visit would be to the North Extension Railway Works. 
Mr. L. M. Kortwright, through the secretary, replied to the 
discussion on his paper on “ Raising the Wreck Edith in Holy- 
head Harbour,” after which Mr. Alfred Holt, M.1.C.E., read a 
valuable paper on “‘ The Progress of Steam Shipping during the 
Last Quarter of a Century,” previously read before the Institu- 
tion of {Civil Engineers. The author stated that the three great 
changes which have conduced to the present magnitude of our 
steam fleet are the iron ship, the screw propeller, and the com- 
pound engine. Each of these was in turn dealt with in an able 
and practical manner, and some valuable information relative to 
fuel consumption was also given. An interesting discussion 
followed the reading of the paper, and a vote of thanks was 
accorded to Mr. Holt for his paper. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 


[* It has come to owr notice that some applicants to the Patent. 
afice Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of Tue 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
of men’ to those pages and finding the numbers of the Specifi- 
cation. _ 


Grants and Dates of Provisional Protection for Six Months. 


649. Improvements relating to the Sicutine or Directine the Fie of 
ORDNANCE or artillery, Hubert Henry Grenfell, Berlin, Germany.--- 
16th February, 1878. 

790. An improved Pepper Hotper and Castor, Jean Aquettant, Mon- 
trouge, Paris.—26th February, 1878. 

954. Improvements in apparatus for Puncnme or Hota Sxoes for 
horses and other hoofed animals, or bars for such shoes, George Miller 
Whickham, Durham.—9 March, 1878. 

1333, A new or improved. Se_r-measurina Tap or meter tap, John 
William Peyton, Exmouth, and John Salmon, Exeter. 

1342. Improvements in Ferp RecuLators of openers and scutchers. 
Samuel Andrew, Staleybridge, Cheshire.—4th April, 1878. 

1369. Improvements in Looms for Weavine, Enoch Openshaw Taylor, 
Marsden, Jonathan Bradbury and Joseph Broadbent, Upper Mill 
Saddleworth, Yorkshire. 

1377. Improvements in Oat-cake Macnines, William Hebden, Clough 
Fold, near Manchester, and Henry Holt, Haslingden, Lancashire.—ith 
April, 1878. 

1387. Improvements in Fixryc Guass, slates, tiles, stone, metal, wood, 
and the like to windows, roofs, floors, and other parts of structures. 
Alfred Henry Pice, St. John’s, South Norwood, Surrey. 

1392. Improvements in Fevtinc Macuinery, Edwin Powley Alexander 
Southampton-buildings, London.—A communication from the Felting 
and Felt Mat Company (Incorporated), Brussels. 

1395. Improvements in Saurries employed in looms for weaving, Thomas 
Crawshaw, Dewsbury, Yorkshire.—8th April, 1878, 

1421. Improvements in Power Looms for weaving Brussels and tapestry 
carpets and similar fabrics, Henry Conradi, Lower James-street, 
Golden-square, London.—A communication from Otto Hallensleben 
Untersieman-by-Coburg, Germany. 

1438. Improvements in Tram-cars, Charles Llewellyn Light, West- 
minster, London, and Henry Merryweather, Lambeth, Surrey.—1l0th 
April, 1878. 

1459. Improvements in the method of Prerartne Corron or Ftax Woot 
for SurnaicaL or Mepicat Purposes, Alfred Ford, 6, St. John’s Wood- 
place, Regent's Park, London,.—12th April, 1878. 4 

1499. Improvements in apparatus or appliances for SurportinG Persons 
in Water, Frederick George Charles Weir, Clifton, Gloucestershire. 

1505. Improvements in Jacguarp Carbs for weaving purposes generally, 
Henry Gardner, Fleet-street, London.—A communication from Jean 
Pierre Gaillot, Rheims, Marne, France.—15th April, 1878. 

1517. Improvements in the Treatment of Gums and OILs, so as to render 
them more suitable for the production of varnishes, Frederick Settle 
Barff, Kilburn, Middlesex.—luth April, 1878. 

1529. Improvements in the manufacture of 
Greiffenberg, Prussia. 

1531. Improved processes for Generatinc Gaseous Vapours or calorify- 
ing liquids, applicable for combustion, distillation, and other manufac- 
tures whereiu vapours, gases, or calorified liquids may be beneficially 
generated and utilised, Kenneth Henry Cornish, Ranartilecsed, 
Peckham, London. 

1535. Improvements connected with mills or aj yparatus for GRINDING or 
Repvcrne Grarn and other like substances, William Edwards, Harles- 
ton, Norfolk. 

1546. Improvements in Sevr-actryc Lips for claret and other jugs and 
vessels, John and Benjamin Adkins, Birmingham.—17th April, 1878. 
1579. Improvements in the construction of CaRR1aGes for use on ordinary 

roads, Antoine Ripert, Marseille, France. 

1581. Improvements in Metauic and other Bepsteaps, Thomas Allen, 
Bristol, and John Martin, Islington, London. 

1585. Improvements in apparatus for SurrLyrno WATER-CLOSETS with 
Deoporisinc and DisinrectinGc MaTeriAt, and for purifying water in 
filters, cisterns, or other vessels, Samuel Johnson, Wood Green, Middle- 
sex.—18th April, 1878. 

1587. Improvements connected with means and apparatus for the Pro- 
puction, APPLICATION, and RecuLation of ELecrric CURRENTS, Isaac 
Louis Pulvermacher, Regent-street, London. 

1589. Improvements in VaLve Cocks or Faucets, Edwin Powley Alexan- 
der, Southampton-buildings, London.—A communication from William 
poate Seal and George Washington Harvey, Washington, Columbia, 

J.8. 


Manure, Hugo Hartmann 


1591. Improvements in Reviviryinc Spent Lime, and in the means or 
apparatus therefor, George Robertson Hislop, Paisley, and William 
Young, Clippens, Renfrewshire, N.B. 

1592. Improvements in Instruments of ANGULAR MEASUREMENT, 
especially applicable to surveying in mines, John Whitelaw, Edin- 
burgh, Midlothian, N.B. 

1595. Improvements in apparatus for Cueckrnc and Recorpinc CasH 
TRANSACTIONS, partly applicable also to the printing of tickets and to 
similar uses, George Robert Geldard, Manchester. 

1599. Improvements in the manufacture of Corsers, William Champness, 
Manchester. 

1603. Improvements in Sarery Lamps, Joseph Rayner, Wakefield, York- 
shire. 

1607. Improvements in mechanism or apparatus for Fexpinc Fuet into 
Furnaces, fire-boxes, and fire-grates, Francis Hutchinson, Grimston, 
Yorkshire. 

1609. Improvements in the mode of and in apparatus for Raistno, Launcu- 
1nG, and Lowertne Suips’ Boats, John Nicholson, Dean-terrace, South 
Shields, Durham. 

1611. An improved machinery for TRANsPpoRTING, by current of air or 
other fluids, Grains, goods, and materials, Louis Charles Renard and 
Charles Marin de la Haye, Boulevard de Strasbourg, Paris.—20th April, 
1878. . 

1613. Improvements in TransmiTrinc and Recervinc TELEGRAPHIC MEs- 
SAGES or SiGNALs, specially applicable to field-telegraphy and in 
apparatus for the purpose, Jean Baptiste Gustave Mangenot, Fleet- 
street, London. 

1615. Improvements in apparatus for WorKING RaiLway Brakes, Richard 
David Sanders, Birmingham.—22ad April, 1878. 

1617. Improvements in Mippiinc Puriryinc Macuines, Martin Benson, 
Southampton-buildings, London.—A communication from Ambrosius 
Millot, Zurich, Switzerland. 

1619. Improvements in and appertaining to apparatus or machinery for 
Movu.pine or Pressixc Unpurnt Bricks, tiles, and other similar 
articles, James Kent and Benjamin Kent, Derby. 

1621. An improved Spiinrer Bar for carriages or other vehicles, George 
Graham, Brixton, Surrey. 

1623. Improvements in the means and apparatus for Kixpiinc and Ex- 
TINGUISHING or Repuctnc Licuts by Execrricity for signalling and 
other purposes, Julius Pintsch and Julius Schtilke, Berlin, Germany. 

1625. Improvements in machinery for Rottinc Wire, William Robert 
Lake, Southampton-buildings, London.—A communication from David 
Shaw and David Spence, Pittsburgh, Pensylvannia, U.S. 

1627. Improvements in the construction of Partitions or Backrnas to be 
used in the cultivation of espalier plants, Charles de Saint Prix, Plou- 
jean, France. 

1629. Improvements in or in connection with BREECH-LOADING ORDNANCE, 
Alfred Longdon, Queen Victoria-street, London.—A communication 
from Alfred Krupp, Essen, Germany. 

1631. Improvements in machinery for Co.tecrinG and Convertixe Cut 
Corn and other produce into Bounp Sneaves or bundles, Thomas 
Greene, Millbrook, Kildare, Ireland. 

1633. Improvements in apparatus for MARKING or Scortnc at BILLIARDS, 
bagatelle, or other similar games, and for registering the number of 
games played, William Harrison Tetley and Samuel Clayton, Bradford, 
Yorkshire.—23rd April, 1878. 

1635. Improvements in machinery and apparatus for Cuarcine and Draw- 
mc Gas Rerorts, and for doing the work immediately in connection 
with them, William John Warner, South Shields, Durham. 

1637. Improvements in Insprrators, William Morgan-Brown, Southam 
ton-buildings, London. — A eommunication from Henry Melville 
Whitney, Boston, Massachusetts, U.8. 

1639, An improved chromo-typographic process of and apparatus for 
PRINTING ADVERTISEMENTS OW hewspapers and other works, Albert Jules 
Schlumberger, Boulevard de Strasbourg, Paris. 

1643. Improvements in machinery for Comprna Frsrous SUBSTANCES; 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Heilmann-Dueommun and Steinlen, Paris. 

1645. Improvements in Wrypow Frames and Sasues and their mountings 
or fittings, Neil Maekay, G 

1647. Improvements in the 
schawsky, Spitalfields, Middlesex, 

1651. Improvements im Frames for Woven or Exastic Wire Wes Mat- 
tTREssEs, John Barnowin Rowcliffe, Glossop, Derby. 





ww. 
Manuracture of Trousers, Joseph War 








May 24, 1878. 
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1653. Improvements in or applicable to CarpING Encines, William Henry 
Oates Shaw, Oldham, and Charles Pearson, Miles Platting, Lancashire. 

1655. Improvements in Loom Suurries, James Monroe Palmer, Cam- 
bridge, Middlesex, Massachusetts, and Charles Albert Shaw, Salem, 
Essex, U.S8,--24th April, 1878. 

1657. Improvements in and ReLatinG to Meratwic Fencine, Josiah Pem- 

rton, Williams, Warrington, Lancashire, 

1658. Improvements in VeLocipepes, Henry Craigie Wood and Thomas 
Fenelon, Douglas, Isle of Man. 

1660, Improvements in the Construction of ArmouR to be used for the 
defence or protection of ironclad and other vessels, land batteries, and 
other fortifications, George MacLellan and William Jones, Glasgow, 


1661. Improvements in apparatus for GRINDING, ABRADING, or POLISHING 
MeTAL or other surfaces, Archer Edwards, Shoreditch, London, 

1664, Improvements in the Manuracrure of So.itarres, Stups, and other 
similar articles, Walter Henry Collins, Great King-street, Birming- 
ham. 

1665. A new machine or apparatus consisting of a Comuinep CircuLaR 
Saw Benca with Borinc Apparatus, BAND SAW SHARPENER, and 
Tooruine or GULLETING Saws, William Benjamin Beynon, Devon, and 
Bernard James Webber, Newton, Devonshire. 

1666, Improvements in the Manuracture of BLankets and Bep Covers, 
Leigh Slater, Manchester. 

1667. Improvements in apparatus for Sp.irtina, SHapine, and PREPARING 
Wittow Twios and Canes, Friedrich Hermann Felix Engel, Hamburg, 
Germany.—A communication from Adolph Moritz, Schwerin, Ger- 
many. 

1668. Taprovements in machinery for Riverrina, oy applicable for 
rivetting the bars of iron hurdles and fencing, but useful also for other 
purposes, Robert Whitchall, Wolverhampton, Staffordshire. 

1670. Improvements in RaiLway Switcues, and in the means foroperating 
the same, and for indicating their position, Alfred Vincent Newton, 
Chancery-lane, London,—A communication from Dwight Tracy, Ridge- 
wood, New Jersey, U.S, 

1672. Improvements in REVOLVING STRAINERS employed in the manufac- 
ture of paper, Thomas Blinkhorn Parke, Withnell Fold, near Chorley, 
Lancashire. 

1673. Improvements in Derrick and other Jip Cranes, Hugh Cameron, 
Glasgow. 

1674. Improvements in Treatine the Waste Liquors from Dye Works, 
and Recoverino the CoLourine Matrer therefrom, Bernhard Heinrich 
Remmers, Glasgow. 

1675. Improvements in or connected with Stereoscopic Stipes and 
Frames, Edward Jerram Hebert, Gilsland, Cumberland. 

1676. Improvements in Mertauiic and other Bepsreaps, Corts, and 
Coucnes, William Brown, Smethwick, Staffordshire. 

1677. Improved ELecrricaL SIGNALLING Apparatus, chiefly designed for 
use in ships, Geminiano Zanni, Highbury, Middlesex. 

1678. Improvements in machinery or apparatus for the MANUFACTURE of 
Ice, and for other refrigerating purposes, Franz Windhausen, Berlin, 
Germany. 

1679. Improved mechanism for Reoisterinc the Entry and Exir of 
Persons into and from Omnisuses, TRAMCARS, and like vehicles, Albert 
Gordon Smith, Wrotham-road, Gravesend, Kent.—25th April, 1878. 

1681. 2 mprovements in ProvxctiLes, William Palliser, Earl’s-court-square, 
London. 

1682. An improved machine for Currinc and SpiirmxeG Woop and other 
Supstances to which the machine is applicable, Charles Conway, Mor- 
ton Hampstead, Devonshire. 

1683. An improved Storrer for Borr.es, Jars, and other similar vessels, 
Charles Farrow, Great Tower-street, London. 

1684. Improvements in apparatus for WasHinc Mineras and the like 
materials, Frank Wirth, Frankfort-on-the-Maine, Germany.—A commu- 
nication from Heinrich Heun, Dehrn, Germany. 

1685. Improvements in the means or apparatus employed in Treatinc 
Excreta, BLoop, and other refuse, Joseph Harescough, Thomas Atkin- 
son Collinge, John Hoyle, John Robinson, and William Howarth, Roch- 
dale, Lancashire. 

1686. Improvements in Preservinc Meat, Fisu, Povuitry, and other 
similar substances for food, Edward Van de Velde, Dalston-lane, Lon- 


don, 

1687, An improved Pump, Alexander Melville Clark, Chancery-lane, Lon- 
pag communication from Justin Hypolite Henri Nines, Paris, 

nce, 

1688. Improvements in Lamps for burning petroleum or mineral oils, 
Henry erick Oscar Timme, Basing! -street, London.—A commu- 
en on from Gustav Stobwasser, Berlin, Germany.— 26th April, 
878. : 

1689. An improved PortasLe Text and Hammock combined, Charles 
Hugh Leycester, Gwynfe, Llangadock, South Wales. 

1690. Improvements in BiLuiaRD TaBLes, James de Caulier Wetherell, 
Bredfield, Suffolk. 

1601. Improvements in the Compustion of Ors, and in apparatus there- 
for, Martin Rae, Middleton Lodge, Linlithgow, N.B. 

1692. Improvements in Steam BoiLers or GENERATORS, also applicable as 

water heaters, Richard Coslett, jun., Elgin Park, Redland, 


tol. 
1604. Improvements in the Compination of Pick and Spape or SHOVEL, 
William Armistead and John Morley, Cambridge. 
1695 Improved means for MAINTAINING the Buoyancy of SHirs when 
hh Aint 


Patents on which the Stamp Duty of £50 has been Paid. 

1788. TeNoNING SasueEs, &c., Henry Gardner, Fleet-street, London.—1sth 
May, 1875. 

1837. Imrravinc LeatHeR, Henry Loewenberg, Southampton-buildings, 
London. —19th May, 1875. 

1910. Rance Finpexs, John Henry Johnson, Lincoln’s-inn-fields, London. 
26th May, 1875. 

1800, ELxcrricaL Appliances, John Faulkner, Manchester.—l4th May, 





1875, 

1852. Keytess Watcues, Richard Whittaker, Eton-grove, Blackheath, 
London.—19th May, 1875. 

2039, MuLripLe Driiis, Joshua Buckton and Joseph Hartley Wickstecd, 
Leeds.—srd June, 1875, 

1847, EARTHENWARE Pipes, Henry Doulton, High-street, Lambeth, Lon- 
don.—10th May, 1875. 

1864. SuLenates of Sopa and Porasu, William Jones and John Walsh, 
Middlesbrough-on-Tees.—21st May, 1875. 

1862. OBTAINMENT of PuosrHoRus, Joseph Townsend, Glasgow. —21st May, 
1875. 

1886, MACHINERY, PLant, &c., and Buitpinc of Breweries, Andrew 
Barclay Walker, Gateacre Grange, Liverpool.—22ad May, 1875. 

1887, Casks and other VesseLs, Andrew Barclay Walker, Gateacre Grange, 
Liverpool.—22nd May, 1875. 

1911. Scourrne Wueat, James Higginbottom and Edward Hutchinson, 
Liverpool.—25th May, 1875. 

1964. SuppoRtTING SHELVEs of Book Cases, Matthew Ker, Mansfield-road, 
St. Pancras, London.—28th May, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


1206 Unvrarrep Nuts for Screw Botts, John Whittaker, Manchester.— 
13th May, 1871. 

1297. Comping Macuinery, George Little, Oldham, and Thomas Charles 
Eastwood, Bradford.—1sth May, 1871. 

1326. EXPLOSIVE SUBSTANCE, John Bell Muschamp, Elsham-road, Kensing- 
ton, London.—1l6th May, 1871. 

1341, Recerracies for Waste Waters, Josiah George Jennings, Palace- 
road, Lambeth.—-18th May, 1871. 

1350. PLoucHs, John Robert Jefferies, Orwell Works, Ipswich, Suffolk.— 
19th May, 18/1. 
1379. Wuee.ts for Traction Enaines, Loftus Perkins, Seaford-street, 
Gray’s-inn road, London.—23rd May, 1871. : 
1400. PRINTING TeLecRaPHs, William Robert Lake, Southampton-build- 
ings, London.—24th May, 1871. 

1335. MANGLING WovEN Faprics, Robert Wilson, Patricroft, Manchester. 
—l7th May, 1871. 

1411, Merene for MeasurING Liquips, Alfred Tylor, Newgate-street, Lon- 
don.—26th May, 1871. 

1345. Fastener for Buttons, William Hick, West Field, Huddersfield.— 
19th May, 1s71. : 

1402. Hoisrtne, &c., Hooks, John Meiklejon, Dalkeith, Midlothian.—24th 
May, 1871. 





Notices of Intention to Proceed with Patents. 


4390. Woot Mar or Rue, Thomas Ogden and John Edward Thoms, Hali- 
fax, Yorkshire.—22ad November, 1877. 

4830. [non and STEEL, Samuel Richard Smyth, Manchester.—19th Decem- 
ber, 1877. 

94. Uriuisine Power of STeam Fivurps, William Righter Comings, South- 
ampton-buildings.—7th January, 1878. 

114. HaNGING MILLsTONEs, Antony Stevenson, Chester, and Samuel 
Wylde, Runcorn, Cheshire. 

117. Rerriceratixe, &c., Daniel Tallerman, Cannon-street, Edward 
Augustus Gruning, Gresham House, Old Broad-street, and Archibald 
Davis Dawnay, Queen-street, London.—9tk January, 1878. 

140. Tips for Boots and SHors, Walter Alfred Barlow, St. Paul’s-church- 
yard, London.—11th January, 1878. 

156. SpinninG and Dovusiine Corrox, John Dodd, Oldham, Lanca- 
shire 


160. TRANSMITTING SIGNALS on Boarp Sup, Thomas Bassnett, Bath-street, 
Liverpool.—l2th January, 1878. 

176. Propucrion and Preservation of CoLouRED Pxorocrapus, Gertrude 
Dale, Winchmore-hill, Middlesex.—l4th January, 1878. 

183, Cuains, John Noad, Plaistow, Essex. 

186. Propuction of SuLtpHuric Acip, Rudolph Messel, Silvertown, 
Essex. 

190. DirFERENTIAL GEARING, Richard Russell Gubbins, Wolverhampton, 
James Whitestone, Upper Thames-street, and John Samuel Wallis 
Allin, Cannon-street, London. 

193. Looms for Weavinc, Robert Hopwood Hutchinson, Blackburn, Lan- 


8. . 

196. WueEexs, &c., John Charles Wilson, Grove Park, Redland, Bristol.— 
15th January, 1878. 

213. Foroinc Nuts, John Peers Scott, Manchest 
from Kettler and Vogel. 

217. Drop-Box Looms tor WEAVING, William Stead and James Conlong, 

cliffe Bridge, Lancashire. 
225. Governors for WATER WHEELS, William Robert Lake, Southampton- 


mA ication 








54 skins have been pierced, John Young Bi gh, 
1697. Improvements in Inpia-RuBBER Preces for Lyrants’ Frepine 
Borr.es, with a contrivance admitting air, Gerard Wenzeslaus von 
Rouree, Berlin.—A communication from Emile Siebenlist, Berlin, 
1ssia. 

1698. Improvements in the Manuracrure of Razors, of the said 
improvements being applicable to the manufacture of forceps and other 
surgical and dental instruments, David Furniss, Sheffield. 

1699. Improvements in Pavine, which invention is also applicable to 
other useful purposes, William Martin, Oldham-road, Siendledber. 

1700. Improvements in the construction and arrangement of MeTaL 
Wueets for Le Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Louis Stanislas Pascaud, Paris. 

1701. Improvements in Metauiic and Non-mera.iic Boxes for holding 
matches, metallic pens, and other small articles, John Charles Blissard, 
Birmingham. 

1702, Improvements in Printinc Macnines, Evan Griffiths, Neyland, 
Pembroke. 

1703. Improvements in the manufacture of Sucar, William Robert Lake, 
Southampton-buildings, London.—A communication from Anton Zeni- 
sek and Carl Schmidt, Dobrawic, Bohemia.—27th April, 1878. 

1705. Imaprovements in the process and apparatus for DevEeLoPina 
Bromine, Henry Simon, St. Saereareme, Manchester.—A i 
cation from Adolf Frank, Charlottenburg, Germany. 

1706. Improvements in machines for Currinc and Pressina Sucar into 
Cuses, William Robert Lake, Southampton-buildings, London. — A 
og aa from William Jasper and Stephen Boushcy, San Fran- 
cisco, U.S. 

1707. + + eee Motive Power Enoines, Andrew Barclay, Kilmar 
nock, N.B. 

1708. Improvements in Srorrers, Charles Max Sombart, Magdeburg, 
Saeny—A communication from Michael Bejach and Moritz Bejach, 

rlin. 

170. Improvements in machinery or apparatus for the manufacture of 

Boots and Sos, Thomas Cowburn, le 
1710. Improvements in means or apparatus for Oprarnina Licut, Luigi 
_Antonio Comolli, Southampton-buildings, London. 

1712. Improvements in the construction of Rotuers for washing and 
Peanging machines, Charles Greenwood and Arthur Benjamin Crossley, 

ax. 


1713. Improvements in the manufacture of 
_Lincolne Collins, Milton Lodge, Gravesend. 

1714. eshte aad in VaLves for Pumps, Friedrich Hermann Felix 
Engel a Germany.--A communication from Olof Frederich 
Berg, Hamburgh, Germany. 

1715. Improvements in CoLourtnc MaTrers and in the manufacture of 
the same, Frank Wirth, Frankfort-on-the-Maine, Germany.—A_ com- 
munication from Wilhelm Meister, Eugin Lucius aud Adolphus Brin- 
ing, Héchst-on-the-Maine, Germany. 

1716. Improvements in Cookinc Stoves and U'trNsiLs specially adapted 
= military and like uses, Amelia Louisa Freund, Oldham, Lanca- 


shire. 
1717. Improvements in the manufacture of ARTIFICIAL Stronr, William 











ARTIFICIAL Stone, David 


Robert Lake, Southampton-buildings, London,—A communication from 
we Harry Thorp, New York, U.S. 


e8 
mprovements in RaAILway Proviston [CARRIAGES Or WAGONS, and 
Peer 


gs, London.—A communication from Henry Turnbaugh Farns- 
worth. —17th January, 1878. : 
250. DRAWING OFF or DecaNnTING FLu1ps, Aron Bernstein, Friedenau, near 


Berlin. 
252. Dryino and CLEANING Grain, Thomas Balmer, Fochabers, Moray, 


355. CENTRIFUGAL Macuines, Henry Edward Newton, Chancery-lane, 
London. — A communication from William Henry Tolhurst. — 19th 
January, 1878. 

264. MAKING LyFusions or Extracts from Substances by STEAM PRESSURE, 
Robert Ulrich Etzensberger, Midland Hotel, St. Pancras, Lundon.—21st 
January, 1878. 

279. Sewina Macutnes, Carl Pieper, Berlin. — A communication from 
Nicolaus Diirkopp. 

290. Gas Motor, Carl Pieper, Berlin.—A communication from Rudolf 
Schaeffer.—22nd January, 1878. 

300. RoLLinc Mitts, Bristow Hunt, Serle-street, Lincoln’s-inn-flelds, 
London, —A communication from Frederick Nevegold. y 

302. ANNEALING FuRNACE, Carl Pieper, Berlin.—A communication from 
Wilhelm Hirsch. 

305. Getrine Coat, John Galloway and Gilbert McPherson, Hurlford, 
Ayrshire, N.B. 

313. INDICATING Speeps, William Robert Lake, Southampton-buildings, 
London.—A communication from Richard Harkort.—23rd January, 

342. Hyprants or Fire-cocks, Thomas Suffield, East-lane, Bermondsey, 
Surrey, and William Edward Hollands, Brighton, Sussex.—26th Jun- 
uary, 1878. 

359. CARDING Macurxes, Carl Pieper, Berlin.—A communication from Dr. 
Hermann Grothe.—28th January, 1878. 

367. METALLIC Pens, &c., Frederic William Holdt, Berlin.—29th January, 
1878, 


78. 
391. Boots and Sores, Thomas Laycock, Northampton.—30th January, 
1878. 

424. WINDLAssEs, Thomas Martin, Haydon Bridge, Northumberland. 

432. RecoveRING Gums, &c., Henry Gardner, Fleet-street London.—A 
communication from Ernest Charbonneaux.—lat February, 1878. 

436. FasTentnos, Frederick Dowler, Henry Dowler, and Frederick Dow- 
ler, jun., Aston, near Birmingham.—2nd February, 1878. 

485. PROPELLING VEssELs, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from James Curtis and Charles Spencer 
Stewart.—6th February, 1878. 

543, CoupLincs, James Douglass, Blaydon-on-Tyne, Durham. — 9th Feb- 
ruary, 1878. 

669. Live-sezre, William Mesney, Great Portland-street, London.—18ti 
February, 1878. 

1097. PHorocRarny, James William Thomas Cadett, Camberwell-grove, 
Surrey.—19th March, 1878. 

1144, Partnc Liyseep and other Cake, Francis Virtue, Hull.—22nd 
March, 1878. ‘ 

1159. Steam Borters, Alfred Hamerton, Wakefield, Yorkshire.—23rd 
March, 1878. 

1209. WHEELS, Alfred Turner, Reddish, near Stockport, Lancashire.—27th 
March, 1878. 

1808, PREVENTING the Capsisinc of Suips, James Shaw, Aldersgate-street, 
London.—8rd April, 1878. 

1340, Lamps, &c., John Henry Johnson, Lincoln's-inn-fields, London.—A 





in refrigerating or cooling and ventilating apparatus to be b 
therewitne William d’Alton Mann, Langham Hotel, Regent-street, Lon- 
don.—29th April, 1878. _—__— 


Inventions Protected for Six Months on the Deposit ot 

adie yon Specifications. 

» Improvements in TELEPHONES and in a) tus connected there- 
with, Faden Franklin Bailey, Charing Sat Londen aod communica- 
tion from Elisha Gray, Chicago, U.S.—10th May, 1878. 

1017. Improvements in TransmrrrinG and RxEcEIvING ELECTRICAL and 
TELEPHONIC ExciTations and in the construction and use of the ap) 
ratus iy therein, Arthur Samuel Hickley, Prince of Wales- 
crescent, Kentish Town, London.—13th May, 1878. 

1935. Deprovements in and Re.atine to MacHINE Guns, William Robert 
ay thampton-buildings, London.— A communication from De 

tt Clinton Farrington, Lowell, Massachusetts, U.S.—14th May, 1878. 





tion from Rufus Spaulding Merrill. 

1341. Carpet Rus, Thomas Freeman Firth, Heckmondwike, Yorkshire. 
—A communication from Gustav Petzoldt.—4th April, 1878. 

1369. Looms, Enoch Openshaw Taylor, Marsden, Jonathan Bradbury and 
Joseph Broadbent, Upper Mill, Saddleworth, Yorkshire. 

1378. Ciay, &c., Miuis, Richard Crosslett, Elgin Park, Redland, Bristol. 
—6th April, 1878. 

—_. Guiazina Gass, &c., Thomas William Helliwell, Brighouse, York- 


8! . 

ee * a gond Waxes, &c., Norman Macbeth, Bolton.—l0th April, 
1 

1465, Naits, James Lockwood Heward, Dos Works, Newport, Mon.— 
12th April, 1878. 

= Borrte Storrers, Henry Hilditch Bulkeley-Johnson, Dowgate-hill, 


mdon. 
1588. Bicycies, Edward Joseph Smith, Darlington. 












1546. Lips for CLaret Juas, &c., John and Benjamin Adkins, Birming- 
ham.—l7th April, 1878. 

1562. Reeps for Weavine, William Frederick Bateman, Lowmoor, near 
Bradford, Yorkshire. 

1563. GuNpowver, Edwin Ambrose Brydges, Clapton.—Partly acommuni- 
cation from Hermann Mayheefer.—18th April, 1878. 

1599. Corsets, William Champness, Manchester.—20th April, 1878. 

1623. Evecrric Licut, Julius Pintsh and Julius Schiilke, Berlin. 

1624. SuGaR, Charles Denton Abel, Southampton-buildings, London.—A 
communication from Eugen Langen.—23rd April, 1878. 
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1647. Trousers, Joseph Warchawsky, Spitalfields, London. 

1650. FASTENING KyNirE HANDLEs, William Webster, Sheffield. — 24th 
April, 1878. 

wr, FEN inc, Josiah Pemberton Williams, Warrington. 

1668. Rivertinc Macuines, Robert Whitehall, Wolverhampton. — 25th 
April, 1878. 

1602, Sream Borers, Richard Cosslett, jun., Elgin Park, Redland, 
Bristol.—27th April, 1873. 

1717. ARTIFICIAL Stone, William Robert Lake, Southampton-buildings, 
London.—A communication from James Harry Thorp.—29th April, 1878. 

1882, TeLerHones, Joshua Franklin Bailey, Charing Cross, London.—A 
communication from Elisha Gray.—1l0th May, 1878. 

1917. TeLerHones, Arthur Samuel Hickley, Prince of Wales-crescent, 
Kentish Town, London.—1l3th May, 1878. 











All persons having an interest in opposing any one of such application 
chonditinen particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
18th May, 1878. 

590", 4d.; 4499*, 6d.; 3457, 2d.; 3519, 2d.; 3528, 2d.; 3606, 2d.; 3614, 2d.; 

3; 3 5S 
















3658, 2d.; 4668, 4d.; 3679, 2d.; 3709, 4d.; 3747, 2d.; $1, 6d 
86, 6d.; 3791, 6d.; 3792 7 ; 3808, 2d.; 2 & 
15, 6d.; 3816, d 2, 20.5 2 5 
25, 3 3828, 2d.; 3829 = id.; 1, 8d.; 3832, 6d.; 3833, 4d.; 

3 3845, 2d.; 38: -> 3837, 2d.; 3838, 6d.; 3840, 6d.; 3841, 2d.; 

; 3844, Gd.; 3846, Gd.; 2647, 2d.; 3848, 2d.; 3847, 6d.; 3850, 2d.; 

35: 34 jd.; 3862, Gd.; 3863, 2d.; 3864, 4d.; 

; 3860, 2d.; 3870, 6d.; 3872, 6d.; 

3 3878, 2d.; 3879, 2d.; 3880, 2d.; 

Gd.; 3890, 2d.; 3891, 2d.; 3893, 2d.; 

, 20.3 jd.; 3903, Gd.; 3907, 4d.; 30908, 6d.; 
3910, 4d.; 3917, 6d. ; 3933, Gd.; 3946, 4d.; 4123, 6d.; 





. 3. 
4124, Gd.; 4254, 6d.; 33, 6d.; 82), Sd.; 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lanc, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by oursclves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





3444. Bracetets, A. Lion.— Dated 12th September, 1877. 6d. 

A band of silver or gold is folded so as to form a tube, which is then 
turned on a mandril of the shape of the arm. The spiral thus formed is 
wound round the arm in one direction to attach the bracelet, and unwound 
in the opposite direction to remove it. 

3572. Looms, H. Lee.—Dated 22nd September, 1877. (Void) 2d. 

The ‘‘doup healds” are placed immediately in front of the reed instead 
of between the reed and the ordinary healds as hitherto, thus allowing 
two or more “ dents ” to be crossed at a time, and consequently obtaining 
a wide range of patterns. 

3574. Rercecrors or Dayuicut, F. and F. A. Hamiltorn.—Dated 22nd 
September, 1877. Gd. 

Glasses cast to various forms are set in wood or metal frames with 
their top surfaces at an angle to the horizon so as to be at right angles with 
the inclined falling rays of light, and their front and back faces at 
different acute angles with the horizon. The front parts of the glasses 
project under the frame so as to avoid counter reflection, refraction, and 
the aberration of the rays of light. 

3608. Apparatus ror SuppLyinc Furi to Furnaces, J. J. Butcher.— 
Dated 26th September, 1877. 1s. 10d. 

Mechanical stokers are constructed with the driving shaft below the 
machine, and driven in any convenient manner, above which is a box 
containing two fans rotating in a horizontal plane, the fans being 
supported from below, each upon a spindle which rests upon a collar 
supported within a vertical bearing secured to the bottom of the fan box. 
This spindle, together with the fan, is driven by a spur wheel on the 
driving shaft through a pinion fixed to the bottom of the spindle. 

3615. AtarM Bet. ror Bicycies, Tram-cars, &c., F. Leonardt.—Dated 
27th September, 1877. 6d. 

A friction roller is fitted upon a spindle in a suitable frame, such 
spindle being fitted with a stud at one end, placed slightly out of the 
centre in order to obtain a crank motion. A lever is attached to the 
bottom of the frame, and is constructed with a slot to receive the stud, 
its upper end terminating in a hammer within a bell placed over the 
frame. The frame is attached to the bicycle by a spring hinge, and upon 
being turned down brings the friction roller in contact with the wheel of 
the vehicle, thus throwing the alarm into action. 

3616. Boiters, R. Howland.—Dated 27th September, U877. 6d. 

The products of combustion are conducted from the furnace by three 
horizontal tubes running from the back of the furnace through the water 
space to the front of the boiler, where they open into a chamber, wherein 
such products expand and enter into a state of combustion. This com- 
bustion chamber is surrounded by a second chamber, termed the circu- 
lating chamber, by means of which the heat resulting from the combus- 
tion is transmitted to the water therein, thus increasing the circulation. 
This chamber is connected to the boiler by pipes attached to the top and 
bottom of the chamber. The products of combustion are then conveyed 
by pipes parallel to the former to a second combustion chamber, situated 
within the water space at the furnace end, where the combustion is aided 
by a current of hot air from the furnace. From this chamber the fume 
are conducted by tubes through the lower part of the water space, 
through the bottom of the boiler into a flue beneath; the latter, and pass 
to the main flue or shaft. 


3621. ANNEALING Furnaces, J. Lysaght and C. James.—Dated 27th Sep 
tember, 1877. 6d. 

A series of annealing chambers are arranged in two parallel rows with 
a longitudinal flue between them, and a transverse flue at each end. 
Across each chamber are four ovens resting on brickwork supports, with 
spaces between them to allow the heat to act on the bottom of the ovens. 
The ovens extend through the outer walls of the chambers, and are there 
closed by movable covers to allow of their being charged and emptied. 
At the end of one row of chambers is a furnace, the heat from which can 
be directed into the transverse flue. A temporary partition may be 
employed to limit the number of chambers heated, the flames passing 
down through openings in the bottom of the last chamber into short 
transverse fines, connected with the longitudinal flues, and thence to the 
chimney. All the chambers are formed with transverse flues to the 
longitudinal flue, and are fitted with dampers. 

8628. Macnines ror Srretcuine Fasrics, W. E. Newton.—Dated 27th 
September, 1877.—(A communication.) 6d. 

The fabric passes over a stretching roller comprised of a series of exten- 
sion bars, to the ends of which pincers are attached, such pincers gripping 
the fabric tightly, whilst the bars are moved lengthwise by means of 
grooved discs, capable of being set at any angle to the axis of the cylinder, 
and into the grooves of which take the tails of the pincers, so as to cause 
them, as éhey are carried round, to draw out and stretch the fabric 
laterally. The fixed jaw of the pincers is secured to the bars, while the 
movable jaw is mounted on a pin carried by a forked piece, connected to 
the fixed jaw by a pin and slot, so that when the forked piece is moved 
back it forces down the movable jaw on to the fabric. When the forked 
piece is released a spring forces up the movable jaw, thus rendering the 
gripping of the pincers automatic. 

83689. ELectric TELEGRAPH APPARATUS, L. A. Brasseur and+S. W. M. de 
Sussex—Dated 29th September, 1877. 

In the Morse apparatus the point which marks the travelling strip of 
paper is carried by a lever, fitted with the armature of an electro-magnet, 
the wire coils of which are coupled up to the line wire. The armature is 
held away from the magnet bya light spring. Instead of this spring 
two ends of two soft iron cores, similar to the cores of an electro-magnet, 

placed on the opposite side of the armature and near to it. The 
opposite ends of these cores are coupled together by a permanent horse- 
bo magnet, which, acting through the soft iron cores, attracts the 
armature and holds it away from the electro-magnet. 
3648. APPARATUS AND MATERIALS FoR Writinc, N. Jacobsohn.—Dated 
29th September, 1877. 5 
The inkstand is of a spiral form, and rests on central projections, so 


8d. 
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that when not in use it may be turned over, the mouth coming in con- 
tact with a closing piece. A lead block is arr. within the inkstand, 
and beneath it is a sponge by which the ink is alternately soaked up or 
pressed therefrom as the inkstand is in use or turned over at rest. A 
stamp or label damper is made in two parts, the upper fitting into the 
lower in an inverted position. The upper part is filled with water, and 
within its neck is fitted a sponge, which upon being pressed allows suffi- 
cient water to pass to damp the stamp, The pen wiper consists of a 
sponge held in a cup, the cover of which is pierced to receive pens. The 
ink used consists of 70 parts dissolv aniline matter; 12 parts 
glycerine ; 10 parts sugar ; and § parts gum arabic. 

3664. Percussion Evnorves ror Borne Rocks, &c., J. Darlington.— 

Dated 2nd October, 1877. Gd. 

The cylinder is round in section and is screwed on its outside circum- 
ference, such screw taking into a nut attached to the stand. The 
cylinder may be advanced by hand through the nut, or a lever having its 
fulcrum on the nut may be operated at one end by the piston rod, the 
other end engaging with a ratchet wheel attached to the cylinder. To 
change the position of the boring tool after each blow, a spirally fluted 
rod is arranged within the cylinder, and passed through a nut attached 
tothe piston. The fluted rod carries a ratchet wheel free to turn in one 
direction, but prevented by pawls from turning in the other. The piston 
while travelling one way rotates the wheel, but when movin the 
opposite direction is itself forced to rotate in following the path of the spiral 
on the bar. The fluid pressure is admitted at the rear end of the cylinder 

ough a revolving cock. A taper hole is formed in the centre of the 
piston rod, and the tool is formed with a similarly shaped shank ; a 
cotter hole is formed near the end of the taper hole, so that the tool may 
be forced out by driving a cotter in behind it. 
3665. Lockrnc THe Nuts oF Brxpine Screws or Botts, W. D. Curzon.— 
2ad October, 1877.—{ Not proceeded with.) 2d. 

This relates more particularly to nuts used in connection with railway 
rails, and consists of an additional plate corresponding in length to the 
distance between two nuts, and having at each end the form of the nuts 
to be held, so that it may bear up against them, and thus prevent their 
turning. 

3667. Burron-Hotr Sewirne Macuines, &c., J. Dowling and C. F. T. 
Young.— Dated 2nd October, 1877. 10d. 

The work is placed on a movable table to which « cam on the main 
shaft imparts the motion necessary for making the stitches at the ends 
and sides of the button-hole. The work is kept in place by means of a 
clamp attached to the frame and jointed so as to allow it to be swung 
clear of the work. The needle and shuttle are so adjusted that the 
former enters the material so far as its eye, before the shuttle returns, in 
order to obtain the required tension. 

3689. Veocirepes, N. Salomon.—Dated 3rd October, 877. 6d. 

The felloe of the wheel is hollow and the spokes, made of fine wire, 
pass through the felloe to the nave and are firmly secured, the outer ends 
of the spokes have heads, which bind against the felloe. The saddle is 
mounted on a rocking frame, hinged toa T-piece projecting from the 
forward end of the backbone. 

3692. Sroprrinc AppaRaTUs FOR SCENT AND OTHER Bottes, H. Brooks.— 
Dated 4th October, USTT. Gd. 

A hole is formed in the centre of the stopper, which is formed with an 
external screw-thread to receive a cap pierced, so that its holes are not 
opposite those in the stopper, and when screwed tight down upon the 
stopper the cap prevents the passage of the liquid, but when unscrewed 
a space is left between them through which the liquid may pass. A 
flange en the cap fits under the screw of the stopper, so that the former 
cannot be withdmwn. 

3700. Weicuine Apparatus, 7. H. Ward.—Dated 4th October, 1877. 6d. 

A rocker is carried in bearings in the jaws of a forked frame, and 
serves as a pin to connect a central shackle to the machine. The rocker 
forms the upper and lower knife edges, and is arranged so as to be ina 
vertical position when at rest. The lower end of the forked frame carries 
a hook suspended by a pin to a knife edge. The rocker is fitted toa 
lever arm, the lower end of which is connected to a spring balance, and 
further toa vibrating lever on a fixed centre, and carrying a toothed 
segment, which imparts its motion to a pinion, upon the axle of which 
is a pointer working round a dial to indicate the weight of each load. 
3702. Apparatus ror Dampinc Paper P. J. Jackson.—Dated 4th October, 

1877.—(Not proceeded with.) 2d. 

This consists of a bottle placed normally on its side and having an open- 
ing at its front end for the reception of a piece of felt for absorbing the 
moisture. A hole is provided at the side for filling the bottle. 

3705. Apparatus ror AppLyinc CapsuLes To Borties, &c., G. de Sainte 
Marie.—Dated Sth October, 1877. 6d. 

This consists of elastic dies carried by slides or their equivalents, 
actuated by a lever, so as to approach each other and to press the capsule 
against the bottle placed between them. 

3706. Gas Governors, 0. Anaell.—Dated Sth October, 1877. 6d. 

This consists of a metallic case or shell, into the top of which a piece 
of metal, to which the burner is fixed, is screwed. This piece of metal 
or the steatite burner itself has several holes through the bottom for the 
passage of the gas. Within the shell isa short tube open at both ends 
and provided with slotted openings in its side ; this tube has a fi at 
its lower end, of such dimensions as will permit of its rising and falling 
freely within the chamber. (On the under side of the flange there isa 
dise pivotted excentrically, and so arranged that it may be adjusted to 
cover the central orifice either wholly or in part only. 

3707. Hoes, Apzes, anp Axes, J. W. Yates.—Dated Sth October, 1877. 
6d. 


This consists in making various kinds of hves, adzes, and axes, by 
forming, by the casting, process, moulds or blanks of cast steel, eac 
mould or blank consisting of an eye and rib of the form which they are 
required to have in the finished article, together with a sufficient mass of 
cast steel, cast in one piece with the eye and rib, from which to form by 
the uae process called plating the body, blade, or plate of the 
article. 

3708. Spixxinc, M. Dunlop.—Dated 5th October, 1877. 6d. 

The traversing or lifti ils are moved by longitudinal shafts, of 
which there is one for each row of bobbins or spindles. To one end of 
each shaft there is adjustably fixed a sector pulley, to which one end of a 
chain is attached by an adjustable screw, the other end being fixed toa 

rimary traverse piece. Chains from the shafts on opposite sides of the 
awe are attached to opposite side of the same traverse piece, thus 
moving the shafts and the traverse rails in opposite directions, so that 
they counterbalance each other. The traverse piece has a part which 
surrounds a horizontal shaft carried at the end of the frame, and driven 
by a worm-wheel. The transverse shaft is formed with two helical 
screw gruoves, which crossing each other at each half revolution, run 
into each other at each end, and the traverse piece is fitted with a swivel- 
ing piece having two prongs, which engage with the grooves. As the 
traverse piece reaches either end of the groove, the swivelling piece 

from one groove to the other, so as to reverse the motion, the 
shaft rotating in the same direction. 


3710. Sewrsc on Macutxe Tureap, G. F. Dawrson,—Dated 5th October, 
1877. 2d. 


The thread is prepared from China grass. In producing flax thread 
the gum is extracted before any process of preparing or spinning takes 
place, and the fibres are combed instead of the usual mode of gilling, 
by which a white or bleached yarn is produced from the frame direct to 
the bobhin. 

3711. Apparatus ror Dryinc, Heatinc, anp Cookie, H. B. Barlow.— 
Dated 6th October, 1877.—{A communication.) 6d. 

This consists in increasing the surfaces of drying, heating, and cook- 
ing apparatus, by means of ribs or projections, which are cast or fixed to 
one or both sides of the tubes, flues, or compartments of theapparatus, so 
us to absorb the waste heat from the products of combustion while on its 
way to the chimney. 

3712. Preparation on MIXTURE TO BE Usep as A SUBSTITUTE FOR 
Corres, J. L. de Montoison—Dated 6th October, \xt7. 4d. 

The stones or kernels of the date or fruit of the great palm tree are 
well washed and freed from saccharine, and then roasted and ground in 
the same manner as coffee. 

3713. Axies anp WHEELS or Carriaces, H. Sainsbury and H. BE. Merritt. 
—Dated 6th October, 1877.—{ Not proceeded with.) 

In order to obtain security for carriages, should the axle break, a 
circular groove is made round the boss of the wheel, so that it can move 
up and down vertical guides forming part of a slide to which helical 
springs are attached, the body of the carriage being attached thereto. 
When t ie axle breaks the wheels merely drop down and the slide enters the 


2d. 


groove. The carriage is propelled by means of a powerful spiral or volute 

sp “ing. 

3714. Sprinc Sappte Bars, H. F. R. F. Somerset.—Dated 6th October, 
1877. 4d. 


The spring bar is made to engage with a hook on a hinged arm; when 
the rider is thrown these parts become disengaged, and the stirrup leather 
is thrown off the bar, thus releasing the rider. 
371b. Manvuracture or Brusues, &. Pitt. 

communication.) 10d. 

This consists in casting in suitable moulds two half shells of a material, 
such as celluloid, one of which half shells is perforated for the reception 
of the bristles, the inner ends of which are secured by matting or 
down upon the under side of the perforated half shells, eye 
upon the matted ends of the bristles a thin sheet of 
This material is covered by a wooden core, ending in the handle of the 
brush. The wooden core is covered by the unperforated half shell, and 


Dated 6th October, 1877.—(A 








the whole is treated and compressed in a die. The apparatus consists in 





a tufting block made in two sections, having holes which corresp 

with the holes in the perforated half shells. 

3716. Apparatus ror TREATING Woon, BE. R. Andrews.—Dated 6th October, 
1877.—(A communication.) 6d. 

The wood to be preserved is placed in a chamber with closed doors, into 
which chamber steam is admitted, while at the same time air is forced 
into it from the air cylinder of a pump. The openings into the chamber 
are then closed, but steam is allowed to pass through a coil inside the 
chamber to dry the wood, the vapours arising being drawn off through a 
cock. The creosote or other preserving fluid is then forced into the 
chamber, the excess being drawn off and reintroduced under pressure 
until the wood is saturated. The chamber is then allowed to cool, and 
the wood is extracted. 

3717. ALaru™ ror Bicycies, R. Purdom.—Dated 6th October, 1877.—(Not 
woceeded with.) 2d. 

A bell is attached to the front part of the bicycle, and is made to sound 
by applying pressure to a cross bar, whereby a friction wheel is caused to 
rotate by the driving wheel, the said friction wheel communicating its 
motion to the clapper of the bell. 

3718. Breecu-Loapinc SMALL-aRMs, C. G. Bonehill.—Dated 6th October, 
1877. 8d. 

The locking down and releasing bolt engages with a boss on the under 
side of the barrel, and is worked by connecting to the lower end of the 
axis of the hand lever a short arm with an excentric groove, into which a 
pin on the end of the locking bolt engages. The block striker works in 
a casing, and is formed with collars to limit its range of motion therein. 
A screw is formed on the lower end of the casing, by screwing which into 
a hole in the back of the break-off, the block striker is secured in its 
place. The snapping noise made when the breech ends of the barrels are 
shut down and bolted is prevented by placing an antifriction roller on 
the end of the bolt. 

3719. Nog Spuitter, EB. Grube.—Dated 6th October, 1877.—(Not proceeded 
with.) 2d. 

To a foundation plate two upright levers are attached, turning on a 
bolt and hand lever, of which one end is connected with these levers and 
carries an axe near to this end. The wood is placed on the plate and the 
hand lever depressed at its free end, thus splitting the wood. 

3720. Apparatus ror THE Manuracture or Boots, &c., H. C. Gros.— 
Dated 6th vctober, 1877. 1s. 

An awl and needle of about two inches radius are placed with their 
points opposite each other, and are mounted respectively upon oscillating 
stocks working round a common axis, each stock being actuated by a 
roller working in a cam groove on the stock. The thread is conducted to 
a looper, to which a a sliding and reciprocating rotary motion 
is given in order to avoid its coming in contact with the uppers of the 
work to be sewn. The jack is carried in a support with two arms, to 
which at a point level with the work are attached the two ends of a 
suspending cord, which, passing over suitable pulleys, receives a a 
carrying a counterweight, thus keeping the work in contact with the 
sewing mechanism without the aid of the operator. 

3721. Prosecrizes, KR. H. Courtenay.—Dated 8th October, 1877.—(Not pro- 
ceeded with.) 2d. 

A number of holes are drilled through a hollow shell, each hole passing 
right through one side, but only partly through the opposite side. Tubes 
are placed in these holes and filled with gunpowder and bullets, holes 
being left to ignite the charge during the flight of the projectiles. 

3722. Apparatus For Propucine a Partiat Vacuum In CONDENSERS, 
&c., oF STEAM Enorines, G. Kodger.—Dated 8th Uctober, 1877. 6d. 

The vacuum is produced by means of jets of steam or other fluid passed 
through a vessel having two branches, one being the exhaust air 
in connection with the condenser, and the other being the discharge 

, lies at right les thereto. The vessel has a steam nozzle 
ing an internal pipe which lies across the exhaust air passage, and 
enters the discharge passage. A jet of steam issuing from the nozzle draws 
the air from the condenser, and is ejected with the steam through the 
discharge passage. 
3723. Macurnery ror ROLLING AND PLaNisHinG Sueer Iron, &c., 
J. Tinn and J. Harris.—Dated 8th October, 1877.—(Not proceeded with.) 
2d. 


Three cylinders of equal diameters work in contact and are placed 
parallel and horizontally one above another. The middle and top rollers 
are worked by friction, and through them a perforated spray pipe is 
fixed, through which a constant stream of water impinges on the rollers 
to prevent undue ee yore tmhaintain the true contour of the rollers, and 
preserve the polished surface thereof. 


3724. Water Furers, £. P. Alexander —Dated 8th October, 1877.—(A 
communication.) 6d. 

The body of the filter is of sheet metal struck up in two parts by dies 
and seamed together, having suitable inlet and outlet tubes, the former 
being made with spiral corrugations, and having inserted therein a 
spirally corruga’ bushing of rubber, by means of which the filter 
is easily attached to the hydrant or supply Pipe, and which is detachable, 
so that access to the interior may be y had for the purpose of 
removing the filtering material and the sediments or impurities. 

3725. Fiour MILLs, C. Pieper.—Dated 8th October, 1877.—(A communica- 
tion.) 6d. 

In where the corn is ground between rollers the pressure on their 
— is reduced by keying rope pulleys to both ends of the upper and 

ower rollers, such pulleys having a number of grooves on their periphery. 
Above each of these pairs is an expanding pulley turning on a pivot fixed 
to a sliding piece, which is acted on by a weighted lever. A rope is 
coiled first around each pair of pulleys as many times as there are grooves, 
and the ends of the rope are then spliced and led over the expanding 
pulley. The rope is drawn tight by the weighted lever, and ay 
on the roller shaft are drawn towards each other, thus redu e 
pressure of their journals. Two separate grinding processes are carried 
on between the ers by means of a channel conducting 
between the upper and middle roller, and another between the latter and 
lower roller. Between the second channel and the middle roller is placed 
a worm to convey the flour produced by the upper pair of rollers laterally 
out of the casing. 

3726. DupLex TeLecraPnHic Priytinc Apparatus, G. L. Van der Ploeg. 

—Dated 8th October, 1877.—{Complete.) 8d. 

The manipulator is constructed with a handle which in several revolu- 
tions causes an axis carrying a wheel to make one revolution. The 
wheel makes or interrupts the contact in the line current, and it carries 
a bar, causing an oscillation to the r or tator. Thus the 
current is reversed according to the direction in which the handle is 
turned. When the balance of the speaker and the reinforcer is at rest, 
one of its arms is in contact with a point and allows the current of the 
battery to pass. When the rod is pushed down, the arm retires from its 
point of contact, but before doing which the other arm touches its —_ 
of contact so that the poles of the little battery are elosed, and the 
current passing through the bobbins attracts the armature, and thus 
makes a noise or sound. On the rod still further down, the 
first arm leaves its point of contact, and the current which passes through 

e ipul s considerably reinforced. The current coming from 
the point of departure to the receiving apparatus, and converting the 
electro into a magnet with two ends, is interry , reversed, and 
strengthened by the action of the manipulator. The printing apparatus 
is actuated by arms fitted to the armature of each electro, working 
tangents engaging with a pin wheel running backwards and forwards. 
The pin wheel turns an axis a double-margined type wheel corre- 
spouding to the characters on the dial of the manipulator. 


3727. Macuivery ror Stampinc TRADE MARKS ON FoLpED Fasrics or 
Mape-vup Goons, N. 8. Symons.—Dated 8th October, 1877. . 

The fabrics are placed on an endless apron to which an intermittent 
motion is given, so as to bring each piece under the stamp and then 
remain stationary while the stamp descends and marks the goods. The 
stamps are secured to a cross-beam made to slide vertically in guides by 
means of cams acting on levers, the cams being so as to lift up 
the beam as each piece comes under, and then allow it to drop and make 
the impression, which it is again raised, and the inking 
beneath the stamp, which then descends and becomes with ink, 
when it is again raised by the cams ready to mark the next piece. The 
inking pad is in slides, the lower side of the box containing it 
being just clear of the piece, and is moved backwards and forwards by 
means of cams actuating levers attached to the box. The motion of the 
apron is communicated from the lever actuating the ink pad by means 
> re wl engaging with a ratchet upon the axis of one of the rollers over 
which the apron passes. 

3728. Tires on PLates For Roorine, W. R. Lake.—Dated 8th October, 


1877.—(A communication. . 
long its four edges with jecti 











automatically without having to watch the articles being treated in order 
toi or diminish the jbustion as the temperature varies. 


$731. CoLovrinc Martrers, H. Caro.—Dated 8th October, 1877. 

The basic colouring matters resulting from the fact of aniline 
reds or salts of rosaniline are treated with sulphuric acid and produce 
sulpho-acids, which are separated from the excess of sulphuric acid, by 
dilu' them with water and neutralising by preference with milk of 
lime. e clear solution resulting is decomposed with an alkaline car- 
bonate, and the sodium compounds may be separated from the carbonate 
of lime by filtration. The solution thus obtained may be either employed 
directly in conjunction with an acid, or it may be concentrated or 
evaporated so as to obtain the desired products in asolid form and suitable 
for the purposes of dyeing and printing. 


3732. Means AND APPARATUS FOR FoRMING FLANGES ON CYLINDERS, 
Tues, &c., G. Kellett, 7. Holdsworth, and J Levick.—Dated 8th 
October, 1877. 6d. 

The Senge are formed with a steam hammer, in the head of which is 

a block with its face made to suit the curvature of the flange. On the 
front of the hammer is a strong iron frame, to the end of which near the 
hammer is fitted a strong mandril curved to suit the cylinders or tubes ; 
the sides of the frame or the mandril are formed with , and near 
the front of the frame are other bosses. Through these bosses pass shafts 
fitted with rollers made to revolve. A bracket on the frame of the 
hammer carries blocks which move up and down in heads; in these 
blocks are fitted loose rollers which are set to the thickness of the plate 
and work inside the cylinder or tube over the bottom rollers. Ratchet 
wheels worked by pawls fitted to rods fixed to the hammer head are 
ewe on the ends of the bottom roller shafts. The cylinder to be flanged 
is heated and passed over the bottom rollers on to the mandril, The part 
to form the required size of tiange is placed over the mandril, and the 
inside rollers lowered and fixed in position when the hammer is started, 
the blows of which forge out the flange giving the required curve to 
= bend. The cylinder is kept working round by the bottom and inside 
rollers. 


3733. Lupricant ror Macuinery, B. H. Zerbe and A. Hamsher.—Dated 
9th October, 1877.—(Not proceeded with.) 2d. 

Talc is reduced to df pee | and added to a mixture of grease and oils, 
which are first boiled together and then poured into a vat, the tale being 
gradually added and thoroughly mixed by stirring, after which it is 
allowed to stand for twenty-four hours when it is ready for use. 

3'735. Kins ror Buryine Bricks, H. Wedekind.—Dated 9th October, 1877. 
‘A communication.) a 

The kiln is in the form of a long gallery with a movable floor, consist- 
ing of a series of coupled trucks set on rails. e m bricks are 
on the trucks and drawn into the kiln where they remain stationary 
during the burning process, when they are removed by drawing out the 
floor or trucks. 


3736. Stream Borers, H. Wedekind.—Dated 9th October, 1877.—(A com- 
munication.) 8d. 

The boiler is formed of two portions, set one above the other, and 
united at both ends by vertical connections. The lower part consists of 
two cylindrical chambers connected centrally by one large cylindrical 
tube. The chambers are somewhat larger in diameter than the central 
tube, so that rows of small water tubes may be arranged round the latter. 
The upper portion is similarly constructed, the two chambers in each 
pony | connected by the vertical connections. The grate is set beneath 
the lower portion of the boiler, and may extend the whole length, in 
which case it is fired from both ends, or for only a part of its length. 
The gases circulate on those parts only of the lower boiler which are 
between the tube plates of the front and back chamber, and also on 
the corresponding parts of the upper boiler. A midfeather on a diaphragm, 
which is in contact with the central tube for its whole length, between 
the two chambers, confines the gases to one side, where they flow in one 
circular sweep over the lower boiler, and, at the same time, they heat the 
lower half of the upper boiler, and escape down to the flue on the opposite 
side of the diaphragm. 

3737. Coctourinec Matters, R. Hoffman.—Dated 9th October, 1877. 4d. 

Purple, violet, and red colouring matters are produ from blue, 
green, or white ultramarine by submitting them separately, or mixtures 
of them, to the action of acids or acid compounds. 


83738. Preparinea Woot, P. Puech.—Dated 9th October, 1877. 4d. 

This consists in steeping the skins in hot water for eight to ten 
minutes, drying them, applying the depilatory (which may, however 
be replaced by putting them in the drying stove), and finally the strip- 
ping and immediate combing without drying, but whilst maist. 


3'739. Mareriat ror THE MANUFACTURE OF BooK-coveRs, PORTMANTEAUS, 
&c.—Dated th October, 1877.—( Not proceeded with.) 2d. 
Cork is covered with linen or water-proof, and caused to adhere by a 
solution of gutta-percha and naphtha, and is used as a substitute for 
paper, cardboard, &c., for the manufacture of trunks, hat cases, &c. 


3740. Renperinc Wax AND oTHER Matcues Impervious To Damp, R. 
Healy.—Dated 9th October, 1877. 2d. 

The chemically prepared ends of matches are coated with a liquid 
prepared in the following manner :—8 Ib. of fine African gum copal, and 
2 gallons of clarified oil are heated to a temperature of about 100 deg. Fah. 
and then boiled together slowly until it becomes of a stringy ber pe 
34 gallons of turpentine are then added and the whole strained off. 
— is further boiled from four to five hours and afterwards left to 
cool. 

3741. Composrrions ror CoaTinG THE Bottoms or Sutps, &., B. Lawrence. 
—Dated 9th October, 1877.—{Not proceeded with.) 2d. 

The vessel's bottom and sides are coated with a paint, varnish, or 
enamel, to which has been added granulated or powdered zinc, which, in 
its metallic form, is highly distasteful or destructive to animal and 
vegetable life which attach themselves to vessels. 


3742. Dveine TextiLe Fasrics, 7. Holliday.—Dated 9th October, 1877.— 
(A communication.) 4d. 
jive transformation is obtained on textile fibres of aniline in 
an acid solution into the green ucts known by the generic name of 
emeraldine, by the oxidising m of the metallic salts and acid, which 
are known to produce them, and the changing of these green p ucts in 
the same bath into black or grey by the action ef chromic acid. 
3743. Maoneto-eLecrric Macuines, J. H. Johnson.—Dated 9th October, 
1877.—(A communication.) 6d. 

Electric light is produced by cur:ents alternately positive and negative. 
The frame is of the form of a St. Artdrew’s cross, and serves to support a 
series of horse-shoe magnets, arranged at right angles to each other, and 
alse bearings to carry a shaft provided with a suitable number of 
cylinders. Each et is formed of a set of etised blades, con- 
verging towards the centre of the frame. A sufficient space is left 
bet two tive series of magnets for the tion of one of 
the cylinders, each of which carry induction colls or bobbins, secured by 
bands of copper insulated by sheets of paper, in recesses formed in the 
periphery of each cylinder. The bobbins are com of a double tube 
of soft iron split through its entire length, and having coiled thereon 
copper wire covered with cotton, and insulated by a b ic composi- 
tion. Each bobbin when it passes in front of the pole of a magnet 
receives a direct current on approaching it, and an inverse one on reced- 
ing from it. It thus | recipient of a large number of 
reciprocating currents which are conducted to one ring by wires and are 
toumuniieed by a rod to one of the , where they are collected and 
distributed through two wires leading to binding screws, and are subse- 
quently to an electric lamp or other 1 eceiver. 


3'744. Movutpinc Prange, C. Pieper.—Dated 9th October, 1877.—(A com- 
munication.) 6d. 

The irons of these planes are arranged so that they may be sharpened 
on common grind or wet stones without filing or otherwise trimming the 
moulded surface at the cutting edge. The back of the iron is moulded the 
whole of its length, so that when its end is ground to present a flat 
bevelled surface, the cutting edge thereby produced will correspond to 
the desired moulding. The iron is then fixed by a screw 10 the y of 
the plane in such a position that its bevelled surface is in front, contrary 
to the ordinary arrangement. 

3745. Composition ror THE MANUFACTURE oF Bricks, Ties, &., H. 
Baggeley.— Dated 9th October, 1877. 4d. 
The composition consists of 300 Pao by weight of chalk, 200 of 
me, which are pulverised and mixed 
together, when they are moulded and burnt. 


3'746. Apparatus ror Sweerine Cuimneys, J. Trench.—Dated 9th Octo- 
ber, 1877.—{ Not with.) 2d. 

A pulley is attached to the cowl over the yor? flue, and a rope pass- 

ing over it extends down the chimney on both , where a brush is 

attached to one end, which, upon being pulled » and down, cleans the 


4d. 























Each tile is provided j or 
fianges, of which two enclosing one angle are turned up, whilst the other 
two enclosing another le are turned down. Each right wu ed 
flange on one tile fits on a left down-turned flange on another tile, and 
vice versd. 

3729. RecuLatinc THe TEMPERATURE AND Pressure ov Steam, &c., 
6. y von Nawrocki.—Dated 8th October, 1877.— (A communica- 
tion.) 8d. 

Articles or substances to be treated are subjected to the heat and 
sure of steam in a closed le, heated by a gas flame, the supply of 
atl Ay geen Be pe yroenen the Pe 

et that is put out of action by a gauge w e pressure 
canets the desired limit. ‘The vaive fe connected to the armature _ - 
magnet, the action of which ho! e valve open against a wl 
tends to close it. The degree of heat required can thus Dam Fe 


y. When not in use, the rope and are withdrawn, leaving 
only a chain in the chimney, to the end of which the rope is attached to 
be up over the pulley. 

3748. Pumps, G. Pinnington.—Dated 9th October, 1877.—(Not proceeded 
with.) 2d. 

Toa tthe with a valve opening upwards is attached an air-tight box, 

thin which is a drum caused to revolve by a shaft passing ~~ 
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3749. Manuracrure or Sucar, J. Schwartz.—Dated 9th October, 1877. 
2d. 


The crystals are placed in a centrifugal and they 
are aquared eitha pure aprap of & golden hun. ah of about 
24 deg. Beaumé, when at a temperature of 60 deg. igus by propor- 
tion of about 5 per cent. syrup to 100 Ib. crystals, thereby imparting to 
the crystallised sugar a rich lustrous bloom or complexion, 

3760. Execrro-macnetic Hyprautic Encine, W, R, Lake.—Dated 9th 
October, beh ae communication.}—{ Not with.) 2d, 

The base is a ho tal disc near the phery of w! are pillars 
supporting a hollow ring divided into two compartments, in each of 
which is a cylinder, the rods of which.are connected by a beam. 
Holes are bored in the ring and are fitted with me pe ney ms eapecane 
being cted to a box sur ding the , and moving y upand 
down the pillars. The bottoms of the boxes are of soft iron, and beneath 
them are arranged elect .gnets attached to the base plates. 

3'751. CoLourinc Marrers, H. Caro.—Dated 9th October, 1877. 4d. 
aniline is first treated 








electr 


Dimethyl with nitric , and the nitro- 
dimethyl! prod: submitted to the action of red substances, 
such as uted aqueous solution of mpound 
rs) is rendered strongly acid by the addition of a mineral, and is 
then submitted to action of an oniciaing 0 x of 
sulphuretted hydrogen in order to obtain the desired 


ul) 
matter. 
3752. Decorticatina axp Cieanina Rice, G. H. Carbutt.—Dated 9th 
poy Ae with a peculiar cement is mounted on a 
co a 
s wire constructed 


bearing to regulate the 

convient to revolve the drum, The rice is fed in at 
passes pwn between the revolving drum and the 
employed consists of nine parts (by weight) of magnes 
solution of chloride of magnesium marking about 30 deg. Beaumé, and 
forty-two parts of sand, emery, or other hard substance. 

$753. Borrie-crosine Devices, 8. Pitt.—Dated 9th October, 18TT.—(A com- 

munication.) 8d. 

A ridge in the bottle a bridge, shaped so that the spherical 
stopper for closing the bottle by the internal pressure may pass h 
t when the bottle is laid on one side, but when laid on the other stop 
is detained, thus allowing the free e of the liquid. For 
bottles externally, a wire frame is hinged to a swinging piece, and also 


to the external x; by pushing down the swing piece the ends of the 
frame are also downward, and the stopper is thus foreed over_the 
mouth of the bottle. 


3'754. Grate Bars ror Furnaces, J. Proctor.—Dated 9th October, 1877.— 
(Not proceeded with.) 2d. 

The bars are in short lengths, and each’alternate one is connected by a 
clip to the stud of a draw bar ; the intervening bars are also conn to 
the draw bar by a stud and slot hole, so that when the draw bar is 
operated, the bars are rocked with it. 

3755. Portas.e Bus orn Racks, D. Southern.—Dated 9th October, 1877. 


The tions are made to slide in and out of the box, and both the 
longitudinal and transverse partitions are halved together by cutting 
slots half the depth in the lower portion of one set, and similar slots in 
the w portion of the other set, fitted and interlocked together so that 
the aloba in the one em»race the unslotted portions of the other. The 
unslotted portions are grooved on both of its sides to form at 
each groove, so that the partitions afford one another mutual support. 


3'756. Ivnaers, A. M. Clark.—Dated 9th October, 1877.—(A communica- 
tion.)—{ Not proceeded with.) 2d. 

Inhalers ened, for relieving throat and lung diseases consist of an 
clongated glass and receiver and a flexible tube attached to the 
stopper of a bottle. The receiver is charged with acid and the bottle 
with a solution of ammonia. Airis then drawn into the bottle by the 
pa oo tube and produces the muriate of ammonia which can be 


3757. Pavixe BiLocks, W. Smallpiece.— Dated 10th October, 1877. 4d. 

The blocks are in the form of a frustrum of a wedge or pyramid, and 
are placed with their ingest side downwards, their bases touching each 
other, thus bearing a w gm space, widest at top, between them. 
This space is filled in either with concrete, or with w a pieces 
of stone or earthenware, for wood paving blocks, and with wooden wedge- 
shaped pieces when made of stone. 


3758. Sewine Macauves, J, Nasch.—Dated 10th October, 1877.— (Not pro- 
ceeded with.) 4d. 
The internal rim of the fiy-wheel is cut to form a bevel wheel dri 
— on the upper and lower spindles, which thus rotate in the same 
tion, and in the direction of the travel of the material operated 


3759. Prosecrices aND CARTRIDGES FOR ORDNANCE AND SMALL-ARMS, 
&c., H. Defty.—Dated 10th October, 1877. 6d. 

The jectile has the form of an annular cylinder with its front 
bevelled to strike the object fired at. For carbines the rear of the 
cartridge is recessed to receive the fulminate or detonating material, 
which is then covered with a suitable protective ma‘ For an 
ordinary gun the rear of the shot is covered by a dise so as to forma 
base, tt which the ewe ol of powder acts when the gun is dis- 
charged. The disc falls from rojectile when it leaves the bore of the 
gun. Small holes are formed in the shot to facilitate the separation of 
the disc. A modification consists of placing a rod in the centre of the 
bore, and placing the annular shot in the space between the rod and the 
surface of the bore. 


3'760. Muzze ror Orpnance, J. Burridge.—Dated 10th October, 1877. 6d. 

The muzzle consists of a circular canister charged with gun-cotton and 
placed over the mouth of the cannon, s0 that when the gun is fired the 
shot will enter the muzzle and carry it and its contents along with the 
shot, until striking some ob the charge -cotton will explode 
and do much more damage the shot would by itself. 


3761. Time, Distance, anp Fare Inpicators ror Cans, &., J. A. S. 
Biernatzki.—Dated 10th , 1877.—{A communication.) 6d. 

This relates to improvements on patent No. 1609, dated lst , 1875, 
and consists of a new motion for act’ the hand on the circle of a di 
80 that the hand leaps on in advance of distance travelled, 
maintains that advance till the end of the journey, when, by releasing 
potas weir the hand returns to zero. Three shafts (two of which are 
hollow) revolve one within the other, the outer one connected to the 
clockwork mechanism, and the inner one carrying the . A catch on 
the outer shaft carries a pin, which moves in a slot in a ratchet wheel on 
the middle shaft. The hand spindle carries a ratchet wheel, actuated by 
a spiral oscillating spring. 

3'762. Watts or Burtpinos, P. Cornish, sen.—Dated 10th October, 1877. 


6d. 

Slabs are formed of plain tile or other hard substance, and placed one 
row on edge to represent the front face of the wall, and the other on edge 
at the distance required for the thickness of the same. These are joined 
together by similar slabs flatly on the top, leaving a hollow space 
between the two rows. At the ends of the slabs an aperture is formed, 
80 as to secure the circulation of a current of air through the walls. 
3763. Spumwine anv Dovsiine, 7. H. Rushton awd J. Macqueen.—Dated 

10th October, 1877. 6d. 


The upper end of a bush is formed with a hole fit on the spindle, 
the lower end fixed in the bolster rail. When bobbins have 
been filled the are all lowered the action of a horizontal bar 

with inclines and springs, the is then carried round by the 
of the 8) , while the rail is lowered to wind a few coils 
of yarn round lower end of the h. After’ the full bobbins have 
been doffed and empty ones put in their the is lifted to 


ring rail 
bring the yarns or threads on to the bobbins, the horizontal bar is now 
to cause the inclines and spring to raiso and stop the 


which remain station: until another doffing is required. 
means plain tubes ean be used fixed to the bolster rail and 
aaa down the outside of the tube back into the cup fixed 


3'764. Screw Propetiers, J. Moysey.—Dated 10th October, 1877. 6d. 
In order to feather the blades from within the vetaeh on that they fave 
ho , 


through wi ‘orced into the hollow boss of 
which is fitted with a piston attached to which act on acrank on 
the root . The blades are moved by forcing water to act.on 


3765. Rerininc Sucar, W. B. Newton.—Dated 10th October, 1877.—(A 
communication.) . 

Raw sugar, or the clarified saccharine mass obtained directly from the 
ps of beet-root or s -cane, may be refined without the use of clarify- 
syrups by aaiunittieg the saccharine substance for a sufficient a 
of time (in closed turbines) to the action of a mixture of air and the 
vay water, which may be blown therein through a Giffard’s 
3766. Macuiwe Guns, H. Defty.—Dated 10th October, 1877. 6d. 

of rows of barrels ject radially from the surface of a drum 
mounted on a suitable frame turning wu 
in on the frame, and provided 
actuated at the proper time to drive forward the 
each row of barrels as it comes inte position. 
are formed with a lever and catch at one end, outside the tube, which 
work in combination with teeth on the drum, in such a manner that as 








the latter rotates and each row of barrels advances towards the firing 
position, the h d d and discharge them. 


3767. Reriectors ror Gas aNnp oTHER Licuts, J. IV. Cryer and G. 
Button.—Dated 11th October, 1877.—( Not proceeded with.) 2d. 

The corrugated arid an inverted cone made of this glass is 
attached to the centre of the gasalier or lamp, and around it is a second 
reflector of the same material with its reflecting surfaces inside, and at 
an angle to the cone; between the cone and the second reflector are the 
jets of gas or other lights. 

8768. Fasrics anp Looms, W. J. Sly and T. Wilson.—Dated 11th 
October, 1877. 6d. 

a= are made from cocoa and other coarse fibres, in looms 
8 to those used for plain weaving, except in the shedding motion. 
o” is used for each thread, and are preferably 
he mails or lingos for actuating the warp threads 
are connected with cords to a jacquard apparatus above the loom, in which 
the board ha the ends of the cords secured in it, and the ‘“‘comb” 
or “‘trap-board ” have both simult, t, the,one up and the 
other down, imparted by mechanism in connection with the loom, so that 
in forming the shed those threads of the warp which are to form the 
upper part of the shed are taken up, and those which are to form the 
lower part are allowed to descend, and by this means the strains upon 
the warp threads are made equal, and “ kinks ” in the warp threads are 
prevented. 
ate - MANUFACTURE ee og at Paper, ena 7. 
‘otherspon.—Dated 11th October, 1877.—{ Not proceeded with. a 
Asbestos or amianthus is mixed with wood pulp or coarse pulp made 
from refuse paper or card and made up into paper. 
3770. me goer Apparatus, J. Nadal.—Dated 11th October, 1877.—{ Not 


Peneey -) 2d. 

A of pliers formed of two steel forks—one being jointed above the 
other so that its fill up the spaces between the prongs of the lower 
fork—is worked by handles attached to the paces. substance to be 
cut is placed between the forks and the han compressed, a spring 
forcing them back after each compression. 

37°72. Apparatus ror Extincuisuine Fines, W. T. Dunn.—Dated 1th 

October, 1877. 6d. 

A metal chamber mounted on wheels is divided into three compart- 
ments, the middle and t one receiving carbonate of lime and 
muriatic or sulphuric acid, and one of the smaller compartments con- 
taining two cisterns to hold the acid connected to the middle chamber by 
pipes to admit the acid therein. The third compartment contains a force 
pump for agen oon carbonate of lime into the middle or generating 
chamber. The carbonic acid gas g ted passes through an in 
the middle chamber, to which a suitable hose is attached. 

3'7'74. PorraBLe Parquerry Fioorixe, F. Wirth.—Dated 11th October, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

Small squares of the flooring are furnished with movable tongues, 
through which nails are feud to attach them, other squares having 
= for the reception of the tongues. The different squares are 
fastened together by means of a Z-shaped fastener entering r 
plates fixed to the under side of the squares. 

8776. Toys, D. H. Bonneélla.—Dated 11th October, 1877.—(Not proceeded 
with.) 2d. 

A mews is made to rotate by means of toothed wheels, and in 
rotating attract a small metal animal placed on a dise above it, causing 
the animal to run round as the magnet revolves. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRI ; 

(From our own Correspondent.) 

ManrkED bars remain at £8 10s., and that price is demanded 
by a few makers, but £8 is readily accepted by the majority of 
the makers of first-class branded iron. At £8 prices are at the 
medium of the fluctuating scale which has ted sales in the 
finished iron of this district during the last thirty-five years. In 
the third quarter of 1843. £5 was the price of bar iron; in 1872 
the price had risen to £16. No higher figure had been touched 
during half a century. It has been often pointed out that in 
1843 Government was appealed to for help by the people engaged 
in the coal and iron les of this district. The late Sir Robert 
Peel was then in power. He could not, he said, help them, 
but believing that better times were near at hand he 
enco them to hope on. Sir Kobert’s expectations were 
not long in being realised. By 1845 the price had shot up 
to £12, and there was, for a few quarters, a splendid time 
of it. When, however, 1848 had arrived, quotations sunk 
to £6 15s. Five years had passed, and bars were selling at £11; 
they had ieomak to £7 in 1861; three years later found them at 
£9; and in 1868 the prices of 1861 had again come round. A fine 
time followed, for the memorable four years which terminated in 
1872-3, were now entered upon, and money was made which, in 
the subsequent interval has, in the majority of instances, been 
lost. £16 a ton for Staffordshire bars was a price which industry 
could not bear. 

The tone of trade both on Change in Birmingham to-day— 
Thursday—and in Wolverhampton yesterday, would discourage 
the expectation that the price of iron, whether pig or finished, has 
touched its lowest before the upward movement, which is only 
deferred, has set in. There was much competition for all the 
orders which were offered, and buyers were able to their 
specifications slightly in their own favour. Common were 
plentiful at rom £6 5s. down to £6, and a lower figure has - 
ee eee aoe a ae ry 

er as of mi importance. ip of a fair quality ranged 
from £6 15s. to £7 10s., at which the makers were firm; 
but such a price as £6 12s. 6d. has been for 
stead strip, and gas strip has been sold at.as low as £6 7s. 6d. 

Sheets were very variable in price. Firms who had been refusing 

Joos than £8 readily quoted £7 17s. 6d., and a fair quality might 

have been £6 15s. Common sheets have not for some 

time past been so low as they were to-day quoted for delivery in 

Liverpool. . Even galvanising were sold in that port by 

a few Staffordshire firms at several shilli below the foregoing 

lowest quotation. Pig iron di ed much the result 

in great part of the continued depression in the Cleveland market. 

A month age the makers of Northampton and iron 

tried to establish a rise of 2s, 6d..and 3s. a ton. They have now 

returned to the prices before ruling. Consequently the quota- 
tions in the open market are for certain of these brands 2s. 6d. 
od ton lower this week than last. Northampton iron may be 

ught as low as 50s., and Derbyshire iron from 51s. to 53s. 6d. 

Good medium iron was offered to day for delivery throughout the 

ensuing six months at 52s, 6d. The market did not respond to 

the proposals, 

Orders. for coke were much sought after. Unwashed Welsh 
coke may be got at as low as 13s, per ton, and washed coke from 
the same district at 14s. Common Derbyshire was 14s., and a 
fair quality might have been had at 15s. Coal was plentiful at, 
roa ve qualities 7s. 6d. down to 6s. 6d. per ton of from 22 ewt. 
to 25 cwt. 


The iron trade of South Shropshire is in nothing like an average 
condition, still it compares favourably with several of the sur- 
rounding districts. In the finished iron department there is a 
fair amount of business doing, but in pig iron stocks are accumu- 


lating. 

Tine lates of the minimum quality are considerably firmer this 
week than last, consequent upon the decision arrived at by many 
members of the industry to reduce the output and thus strengthen 
quotations. The conviction is not general that the combination 

su in raising the lowest price at Liverpool to 16s. 6d. 

r box. At the last quarterly meeting in Birmingham a very 

order was distributed at 2s. under that . Makers in 

this district have to meet in Liverpool some of the competition 

from Wales; but the main output here relates to plates of a 

her ¢ those more largely produced in the southern 

P pre . Common coke plates made in this district were 
quo’ y and yesterday at 18s. S og box, ; 

Heavy castings are leaving the district in considerable 
quantities to meet the requirements of gas companies, and the 
inquiries touching new b are num com: m of 
the pri i with those of November last shows that 





— rulii h 
the heavy castings of the rougher sort have been reduced in price 





10s, per ton, and light castings, such as spikes, wall nails, cast 
frying- and so forth, from 10s. to £1 per ton. Sash pulleys 
are down from 6d. to 2s. per gross, and axle pulleys from 6d. to 
1s. per gross. Patent iron hinges are lower to the extent of an 
advance in discount of 24 per cent., and heavy patent hinges are 
cheaper by from 6d. to 1s. cwt. 


The small chain trade is pered by a strike of the hands for 
a rise in wages of 10 per cent. Several firms have deemed it 
prudent to yield to same extent. In certain other instances, on 


the contrary, the eir 
enh terms. 

e chief edge tool manufacturers of this district are quite 
busy, mainly upon Antipodean and South American and Indian 
orders. The home demand is om | quiet. 

The arbitrators to the Mines Drainage Commission have just 
confirmed their draft award for the Tipton district for a mines 
drainage rate not exceeding 9d. per ton on ironstone, 6d. on coal 
and slack, and 3d. on fire-clay and limestone. The graduations 
recently allowed by the Commissioners on appeal are approved 
and the award is now binding upon the Tipton mine-owners and 
occupiers, 

The KK Ww Town Council on Tuesday elected Mr. S. 
Jerram, A.I.C.E., and late the principal engineering assistant in 
the city surveyor’s department in r, engineer and 
surveyor of the borough, in the place of Mr. R. Davidson, C.E., 
who has become borough surveyor of Sheffield. 


men are, as the week closes, going in upon 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district remains in much the same 
position as I have reported for weeks past; both as regards 
demand and prices the market continues to move gradually, but 
steadily downwards, and although it is evident that the figures at 
which some classes of iron are now being pushed must be below 
the actual cost of production, it is difficult to say whether the 
lowest point has even yet been reached. Time after time it has 
been urged in well informed quarters that prices could not possibly 
come lower, but buyers have held back and consumers have had 
to give way. 

he Manchester weekly meeting on Tuesday was one of the 
dullest that have been known for a long time past, the continued 
strike in the Lancashire cotton trade having a very disturbing 
effect upon business, apart from the many other causes of depres- 
sion in the present state of trade. There was comparatively little 
or nothing doing, no orders of any importance sm re’ 
whilst inquiries were equally scarce. Some outside brands of 
iron were offered at lower prices than last week, but consumers 
were not to be tempted out of the extremely cautious attitude 
they have taken of late. The fact is the demand for all classes of 
manufactured articles is so small, and makers in many cases have 
still stocks of pig iron on hand which they have been unable to 
work up, that the consumptive requirements for the raw material 
are extremely limited, and there is so little confidence in the 
future that as a rule only purchases from hand-to-mouth are being 


e, 
Lancashire makers of pig iron are still doing only a very small 
business, and considerable stocks are now held in producers’ 
hands. Nominally quotations for delivery into the Manchester 
district remain at 50s. 6d. to 51s. per ton for No. 3 foundry, and 
49s. 6d. to 50s. for No. 4 forge, less 24 per cent., but buyers who 
nase orders to give out could secure local iron for less money t 


There is no material change to notice with regard to Lincolnshire 
iron, very little of which is being sold in this district at present, 
nag gene for delivery here remain at about 49s. per ton for 

o. 3 foundry, and 47s. 6d. for No. 4 forge, less 2} per cent., but at 
these prices makers are not prepared to take long forward con- 
tracts, and, in some cases, they are stocking heavily rather than 
force their iron upon the market. For Derbyshire iron delivered 
here the quotations remain at 50s. to 50s. 6d, per ton for No. 3 
foundry, and about 49s. 6d. for No. 4 forge, less 24 per cent. 
North-country irons are being pushed here at lower prices 
ever, but with very little success. iddlesbrough brands 
delivered into the Manchester district are being quoted at 47s. 3d. 

r ton for No. 3 foundry, 46s. 9d. for No. 4 foundry, and 46s. 3d. 
or No. 4 forge, net cash, with common brands in the hands of 
middlemen offering at even lower prices than these. 

There is still very little doing in the finished iron trade, but 
although low-class irons are weak in price, the makers of the 
better brands are generally steady at late rates. North Stafford- 
shire bars delivered into the Manchester district are quoted at 
about £6 5s., and Lancashire and Middlesb: h ditto, at 
£6 2s, 6d. per ton. Works all through the district, from the 
largest to the smallest, are still very badly off for orders, and in 
many cases the different shops are being closed as the contracts 
run out. In the Bolton district, Messrs. Dobsen and Barlow, 
one of the largest ironfounding firms in the neighbourhood, 
employing usually about 2000 hands, have given notice to their 
men of a reduction in wages to the extent of 5 per cent., which is 
to come into effect in a fortnight. 

The annual general meeting of the Manchester Scientific and 
Mechanical Society eats = etnenay gpd a not wy 
encouraging report was Not only during it year 
there been a year in the number of ae st Sut the 
treasurer reported that during the past two years the assets of 
the society ~ re gradually decreasing, and a more economical 
management was s ly 

The Lancashire yi ie shows no 
With the exception of one or two descrip- 
tions of fuel area , and there isa general downward tendency 
in prices. Nominally, list rates are without material ghange, but 
there is so much underselling Sot segnilen praeenean out.of 
the question, and for sales in b extremely low prices are 
quoted. Best Wigan Arley at the pit mouth remains at about 
9s. to 10s, per ton, but common sorts and Pemberton four-feet can 
be bought at from 7s. to 8s. per ton, common coal at from 5s. to 
e., hare. - 4s, 6d. to 5s,, and good ordinary slack at about 

. per ton. 

Bessemer qualities of pig iron in North Lancashire and Cumber- 
land find a fair market, but forge iron is not selling well, owi 
to the limited requirements for this metal in South Wales an: 
other districts from which increased depression is reported. 
Bessemer iron is, of course, largely used by steel makers who are 
engaged in the most active branch of local industry in the 
district, for they have not only good home orders for railway 
material and other goods, but they have work from foreign and 
colonial sources, which is the best proof that foreign competition 
has not yet completely shut out the British manufacturer. 
Deliveries of iron are well maintained, and the output has under- 

one no change beyond the blowing out of a single furnace. 
Stocks have not larger, but the sale of some special 
ualities which have been in stock for some time is reported. 
ies are not officially changed, but the easy tone reported last 
week still exists. 

Iron ore is in fair request, and sales lately have been at full rates. 

quantities of Irish and Spanish ores are being imported for 
mixing purposes. Finished ironworkers have very few orders to 
employ themselves upon ; and only two of the works in the whole 
district are in operation. Bars and plates are in slow sale, but 
bolts and rivets have a fair market. 

Tron shipbuilders are not in receipt of much new business, 
and orders are as few as the price at which they have to be 
executed is low. The ocean steamship Circassia, built by the 
Barrow Shipbuilding Company for the Barrow Steamship Com- 
pany, 4300 tons burthen, left w on Saturday, on her trial 
trip to the Clyde, where she arrived, after a satisfactory passage, 
on the following day. She will be employed in the Anchor Line 
Atlantic Service, along with the Devonia and Anchonia, owned 


sign of improvement. 
best coal, all i 





378 





THE ENGINEER. 





May 24, 1878. 








by the same company, and built at Barrow. Her length is 400ft. 
—over all 413ft.—breadth, 42ft.; and — of hold, 33ft. Her 
engines are 600 nominal horse-power, and capable of developin; 
“to 2500 actual horse-power, being on the inverted compoun 
direct-acting surface-condensing principle. She is fitted up for 
150 first-class, seventy second-class, and about 700 steerage pas- 
sengers, and will take her station on the Ist of June. On Thurs- 
day the Barrow Shipbuilding Company launched a torpedo 
mooring boat for her Majesty’s Government, which was named 
**No. 6.” Her dimensions are :—Length, 65ft.; breadth, 15ft.; 
depth of hold, 8ft. 2in.; displacement, 75 tons ; nominal power, 
110 horses; and speed of engines, 180 revolutions per minute. 
This is the third Government order placed at Barrow. On the 
same day the Barrow Shipbuilding Company launched the screw 
steamer } t, built to the order of the Barrow Company, 
and intended to develope a coasting trade on the East of England. 
Her dimensions are :—Length, 160ft. between perpendiculars ; 
breadth, moulded, 24ft.; and depth of hold 14ft.; her gross 
register being 400 tons. The Whitehaven Shipbuilding Company 
are commencing the construction of a steamer and two iron shi: 

Coal is in small request, and late values are maintained. Coke 
is in limited consumption. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At the large armour-plate mills, orders are not expected until 
something definite has been settled by the experiments which are 
now proceeding to the order of our Government. The last plate, 
a composite, which was sent from the Cyclops Works, did not 
quite realise the expectations of its makers, and further experi- 
ments are being made at the works. 

In the gun works there is some demand for ordnance suitable 
for equipping swift steamers, such as would be useful for nipping 
any privateering scheme in the bud. These orders, of course, are 
for our own Government. Heavy guns are not called for. The 
coast defences, now in course of completion on an extensive scale, 
have given a fillip to one or two Ne ments which are still 
busy on that account. A statement, that the Government con- 
template extensive coast works in India, has excited much in- 
terest, as any scheme of that kind cannot fail to affect local trade 
favourably. Some time ago, it was rumoured that Italy had 
determined to have other four 100-ton guns, to match the ordnance 
on the Duilio and Dandolo. On inquiry, I can find no confirma- 
tion of the report. The contract would go to Newcastle, as 
before, but Sir Joseph Armstrong would have the casting done 

ere. No such order has been received in Sheffield. 

English steel rail manufacturers did what the Yankees would 
call “‘a smart thing” over the last rail orders given out by Italy. 
They got to know that tenders would be invited to supply two 
lots of rails—the first for 4000 tons, and the second for 14,000 
tons. “They agreed to send in, for the first, tenders which were 
considerably above the market price. As a consequence, the 
French and German makers were both below the English rates, 
and the contract went to Germany. The foreign manufacturers 
subsequently ascertained the English prices, and felt annoyed 
that they had cut so low. On the second tender—for 14,000 tons 
—being advertised, they resolved to retrieve their error, and sent 
in quotations considerably higher than their first. The English 
firms, on the contrary, anticipatiug that their rivals auld do 
this, cut the thing as fine as they could, and obtained the con- 
tract. I believe that all our local houses competed, but were 
unsuccessful, the order going to Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough. I have not heard the precise price; but 
local competitors tell me that anything over £5 17s. 6d. must 
have been unsuccessful. Generally, the rail trade sustains its 
activity, although the leading firms are working out contracts 
obtained some time ago, and cannot report fresh orders of any 
consequence. 

On inquiry this week I find a more hopeful view taken by one 
— engineering firm. They received, oa Monday, an important 
order for machinery, &c., required for the extension of existing 
works. Prices, however, are very low in nearly every depart- 
ment, the Belgian and French competition being as severe as ever. 
At the engineering houses I am told that they receive as many 
inquiries as to price of certain goods, and probable delivery if 
ordered, as if the trade were active instead of languid. ese 
inquiries are answered in the usual way; but they are not pro- 
ductive of business. 

Advices from America are rather more favourable. The better 
qualities of steel are in more request. Messrs. William Jessop 
and Sons, Brightside Steel Works, and other houses who culti- 
vate the American trade, are brisker on that account. Jessop’s 
steel is still in as high repute as ever for special purposes, particu- 
larly for edge and other tools. Many of the larger finer circular 
saws, which are frequently shown as specimens of American 
manufacture, are rolled at Jessop’s works—a fact not generally 
= on this side of “the ferry,” and never heard of on the 
other. 

A few Government orders have been placed since my last. I 
am glad to hear that one engineering firm, at least, have been able 
to get some good work out of the War Department. Several 
orders are in course of completion for the Admiralty. 

Our German rivals have hit out something new in files. A 
sample was sent to Sheffield this week. The file looked: well at 
first sight, and the price was simply astonishing. On examina- 
tion it was found that the file was made from Bessemer. The 
Germans find a market fortheir goods in Denmark. The hard 
Banes will soon find that two Bessemer files will not do the wor 
of one made from the proper quality of steel. Meanwhile, how- 
ever, the novelty is affecting the demand for secondary sorts. For 
Spain our fife manufacturers are preparing largely. Competition 
is very keen, the discount ruling as high as 55; that is to say, an 
article entered at £100 is really sold at £45, and occasionally 
something off that. What a farce quoted prices are ! 

Cutlery is quiet; so are the silver departments. Travellers 
continue to report favourably on the home trades, and if the 
Eastern Question were in a fair way of settlement, the Levant 
and other markets would soon become good customers again. 

Another cargo of Belgian girders was received by a Sheffield 
firm this week. It was only 30 tons; but when a single house 
gets 30 tons, some idea may be obtained of the weight of this 
class of iron sent into our home market. 

The dispute at Messrs. Ward and Payne’s edge-tool and sheep- 
shear establishment still continues, the men appearing determined 
to resist the introduction of machinery into the sheep-shear trade. 

Coals are not in any greater request for manufacturing pur- 

ses; but the prices are maintained both for steam fuel and 

ousehold sorts. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tuesday the market at Middlesbrough was thinly attended, 
and very little business was done. Prices were nominally the 
same as those of last week. Makers’ stocks are still large, and 
Messrs. Connal have in their warrant stores about 63,500 tons. 
Many people despair of there being any improvement in the 
staple industry of Cleveland this year. In the finished trade it is 
difficult to obtain orders, and when they are secured they are at 
exceedingly low prices. 

Messrs. Hopkins, Gilkes and Co., Middlesbrough, have issued 
their annual report, in which they state that they have made a 
loss of £9414 17s. 3d. during the year ending March 31st. The 
larger portion of this, they explain, has been caused by the depre- 
ciation in value of stocks of raw material held at the beginning 


of the year, and the payment of the balance of law expenses in 
the Dunabu: 
company. 


action over and above the taxed costs paid by the 
e absence of demand for iron rails, consequent on 





the adoption of steel, throws part of their plant into disuse, and 
the directors are adapting one of the large mills to the manufac- 
ture of plates. 

The demand for the high class of iron of every description 
produced .by the Danks furnace is steadily increasing. In 
the midst of doleful news it is very cheering to know that 
Messrs. Ickow, Vaughan, and Co. are about to lay down an 
extensive steel plant at their Middlesbrough works. From time 
to time I have called attention to the great success of their Eston 
steel works, and there is no reason to suppose that their newest 
undertaking will not be equally satisfactory. In the coal and 
coke trades there is no alteration. Engineers and shipbuilders 
on the Northern rivers continue fairly occupied. The trustees 
of Messrs. Thomas Vaughan and Co.’s estate are about to sell a 
colliery and other effects. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron trade has not in the least degree improved since 
the date of my last letter ; indeed, whatever changes have taken 
place are for the most part in the opposite direction. While 
rather less has been doing on foreign account, the arrivals from 
Cleveland show an improvement of nearly 3000 tons. The strike 
of miners has affected the production for the time being to a con- 
siderable extent, there being six furnaces temporarily damped 
down, leaving eighty-nine in blast, as compared with 114 at the 
same date last year. The additions to stock in Messrs. Connal 
and Co.’s stores do not much exceed 500 tons, the whole amount 
of the reserve being 174,930 tons. The warrant market has been 
dull and inactive throughout the week, with quotations a few pence 
less than those of last week. Business was done on Friday morn- 
ing at 49s. 4d. cash, and 49s. 7d. one month, the prices receding 
in the afternoon to 49s. 3d. cash, and 49s. 5d. one month. With 
a quiet business on Monday, there was no change in the rates, and 
the same remark aptly describes the state of Tuesday’s market. 
Oh Wednesday the market opened firmer, but quickly receded to 
49s. 04d. cash. To-day—Thursday—the market continued dull, 
with little business of consequence being done. 

Makers’ iron is slow of sale, with less change in prices than has 
lately been usual. Good mixed brands, No. 3, sell at 6d. per ton 
of a decline; Langloan, No. 1, receded 1s.; Clyde, No. 3, 6d. 
The following are present quotations :—G.m.b., f.o.b. at Glasgow, 

r ton, No. 1, 50s.; No. 3, 48s. 6d.; Gartsherrie, No. 1, 57s. 6d.; 

o. 3, 53s.; Coltness, No. 1, 61s.; No. 3, 54s. 6d.; Summerlee, 
No. 1, 57s.; No. 3, 51s.; Langloan, No. 1, 58s.; No. 3, 52s. 6d.; 
Carnbroe, No. 1, 52s.; No. 3, 50s.; Monkland, No. 1, 50s.; No. 
3, 49s.; Clyde, No. 1, 53s. 6d.; No. 3, 50s. 6d.; Govan, at 
Broomielaw, No. 1, 50s.; No. 3, 49s. 6d.; Calder, at Port 
Dundas, No. 1, 56s. 6d.; No. 3, 50s.; Gle ock, at Ardrossan, 
No. 1, 56s.; No. 3, 51s. 6d.; Eglinton, No. 1, 50s. 6d.; Dal- 
mellington, No. 1, 50s. 6d.; Carron, at Grangemouth, No. 1, 
65s.; ditto, specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, 
No. 1, 59s.; No. 3, 55s. 6d.; Kinneil, at Bo’ness, No. 3, 50s. 6d. 

There is little activity in the manufactured iron trade, so far as 
its home department is concerned, but the foreign shipments con- 
tinue very satisfactory, our best customer being India. Last 
week the consignments for Calcutta embraced £13,100 worth of 
locomotives and tenders, £5000 railway wagons, £1525 steel and 
iron rails, £1750 machinery, and a steam launch valued at £800. 
To other places there were despatched £1700 of machinery, £2300 
castings, £2500 tubes, and £1600 miscellaneous articles, besides 
sewing machines, to the value of £9500, sent to France, Russia, 
and Australia. One hundred packages of machinery and manufac- 
tured irons were imported from New York, 100 casks nails from 
— besides 21 girders, 4 joists, and 2 bars from the same 
place. 

As in several of the colliery districts surrounding Glasgow the 
miners have been on strike for the greater part of a fortnight, an 
opportunity has been afforded for drawing upon the large stocks 
of coals which had accumulated at a number of the collieries. In 
some cases where coalmasters had been raising only as much of 
the mineral as they required to meet the current demands made 
upon them, they have ceased for the time to book fresh orders. 
But there are more coals to be had still than is required, so that 
low prices continue to prevail. The home trade is quiet, while 
shipping orders are at once less numerous and less important. 

he dispute in the railway locomotive works on account of an 
increase of hours in the case of the North British Railway Com- 
pany, and a reduction of wages as regards the Caledonian, con- 
tinues, both parties being equally determined to carry their point. 
I mentioned last week that the North British Company had 
brought men from England to partially supply the places of 
those on strike. A second batch of operatives has since arrived; 
but they have all been “‘got at” by the strikers, and sent home, 
the workmen’s union paying the expenses of their return. If the 
companies could get a sufficient number of men to do small daily 
repairs, they would be able to stand out for an almost indefinite 
period, as they can get new rolling stock from English firms on 
easier terms than those upon which they can manufacture it at home. 

The coalmasters of the Baillieston district, at a private meeting 
held in Glasgow a few days ago, agreed that the demand of the 
miners for an advance of 1s. per day in their wages not being 
justified by the present state of trade, they should not grant the 
advance. It appears that in some cases the colliery owners have 
given way to the extent of paying the men 6d. more per day, 
which they have accepted and resumed work; but a great 
majority of the coalmasters are unable to see their way to increase 
the wages at the present moment, and at a mass meeting on 
Monday the men resolved to continue the strike. 

A few days , Messrs. Hopkins, Gilkes, and Co., the con- 
tractors for the Tay Bridge, sold the plant which they used in its 
construction for the sum of £8000. 

Major Marindin, R.E., Board of Trade inspector, visited and 
inspected the approaches to the Tay Bridge on Monday, and it is 
now believed that nothing will occur to prevent the opening of 
the bridge for regular traffic on the Ist of June. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE total coal exports from all Wales again exceeded last week 
the low figures which have for so long a time prevailed, the total 
being 108,000 tons. This, with the coastwise traffic and inland, 
represents a full degree of activity, and a great deal of animation 
has [prevailed of late, especially at the Cardiff docks, in conse- 
quence. Addition of new steamers for coal traffic is now the 
order of the day, and this week Messrs. Pyman have followed this 
rule, and obtained an important addition from a northern builder. 
The query has often been raised, why cannot Cardiff build its 
own steamers ; but it is said without consideration. A trade has 
a growth, development, and life. There is no special acne 
started on impulse, which gains anything like a footing ; so Cardi 
must be content to ship its coal in Tyne steamers, and devote all 
its energies to dock accommodation, and free ingress from, and 
egress out to sea. 

Welsh coke from No. 3 Rhondda seams is in steady demand 
not only at the Welsh steel works, but in the Midland an 
Northern counties. There has been a claim set up lately that 
Durham coke is superior to that of mage yg Mar) it may be at 
once dismissed. at the best samples of Durham are equal 
may be admitted, but there is no coke made that surpasses the 
best and most carefully made samples of No. 3 Rhondda. There 
are some coalowners who do not pay sufficient attention to careful 
washing, and I have heard of instances where No. 3 Rhondda 





coke has been rejected for its sulphur, which is simply bad 
management. 





The Dowlais and Rhymney Steel Works continue with tolerable 
wae, and this is saying much for the management. 
Nothing but unusual ability could maintain such works in gene- 
ral going condition in such a crisis as the present, when buyers 
are actively pressing for steel rails at five guineas a ton. If such 
a course should be pursued, and workers are driven to make at 
such a price, it will only be by a sacrifice of quality, and it will 
be the old tale of hot-blast versus cold-blast iron again, a system 
which ended in the depreciation of Welsh iron rails, and sent 
bars out of the market. A good steel rail, which would wear 
well, and pay a living profit to makers, and give a moderate sus- 
tenance to working men, ought to go but very little under 
7 guineas. e arrangements at Dowlais are now in excellent 
order, and the new pit is a great success. I was much pleased 
also this week with seeing the present and prospective arrange- 
ments at Rhymney. The yield now is good, both as regards 
quantity and quality, and there are certain details and changes 
which can but prove satisfactory; but the iron department is 
literally at a standstill, and the iron rail is becoming, like the 
Dodo, extinct. 

I find on visiting the various steel works, that rail ends are in 

ood demand, but at low prices— about the same as for 
ssemer pig, namely, £3 per ton. Those with ends smoothed 
fetch the best price, and all are sent to the great cutlery district. 
ae as been received of the death of a prominent 
civil and mining engineer, Mr. Thos. Davies, assistant to Mr. 
Lewis, surveyor an 
journey to Melbourne. 

An important meeting of tin-plate makers was held at Swansea 
last week, when 180 mills were repr ted. The decision now 
finally arrived at is to limit the make to 20 per cent., under a 
penalty of £500, and further to fix the price of ordinary coked 
Swe at Live 1 at 16s. 6d. The arrangement will come into 
orce in the first week in June and continue until the end of 
December. 

Ebbw Vale Works sent 200 tons iron rails to Cronstadt this 
week. Dowlais continues to import freely iron ore from Bilbao, 
= this week a large cargo of Workington pig was received by 

mney. 

The coalowners in the Rhondda are giving about 6s. per ton for 
coal in trucks, and it is a question whether most of them do not 
sustain a loss on every ton sent to Cardiff. 


engineer to Lord Dynevor, when on his 











Sovran Kensincron Museum. — Visitors during the week ending 
May 18th, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,582; mercantile marine, 
building materials, and other collections, 1688. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2505; mercantile marine, building materials, and other 
collections, 159. Total, 15,934. Average of corresponding week 
in —— years, 16,671. Total from the opening of the Museum, 
17,173,195. 


Kine’s CoLLecr EncIneerine Socrery.—On Friday, May 17th, 
a ron the ‘“‘ Phonograph” was read before the Society by 
Mr. . R. Pidgeon, who first described the propagation of sound 
and of its wave-like motion through the air. Mr. Pidgeon also 
explained the method of representing graphically the sounds 
produced by a tuning-fork, and the manner in which they are 
conveyed to the human ear. He then proceeded with his 
explanation o{ the “‘ Phonograph ” which he illustrated by direct 
experiment. 


TRADE IN Betcium.—Belgium ought to be a happy country at 
the present moment. Notwithstanding all the stagnation of the 
last three years, not a single firm or company, says Mr. Savile 
Lumley, the Secretary of Legation at Brussels, in his trade report 
ei issued, has failed throughout the iron trade. There have 
een no such disasters as have occurred in Great Britain in the 
closing of mills and works. On the contrary, Belgian iron 
continues to be sold ; and England herself is being undersold by 
Belgium in her own markets. The reasons for this, which are 
pointed out by Mr. Lumley in his report, are simple enough. 
One principal cause is to be found in the small consumption of 
coal arising from improved methods of manufacture. Another 
cause is the diminution which has taken place in the wages of the 
workmen. Wages of skilled labour, which in 1872 stood at 11f., 
had fallen in 1876 to 5f., and are now standing at 4f. Belgian 
workmen appear to have good sense enough to see that business 
can never flourish unless masters can make a fair profit; or, in 
other words, can find a sufficient inducement to invest capital. 
Moreover, in Belgium, if workmen do strike, they have to support 
themselves, and are not maintained in idleness out of the rates. 
Once more, in Belgium, as soon as property is menaced, Govern- 
ment at once takes the necessary steps to protect peaceable 
industry. Troops are called out, and order is re-established at 
any risk and at any cost. This the workmen know, and the 
result is that they hesitate to strike. It must be borne in mind, 
finally, that the Belgian workman’s day is of twelve hours. He 
works from six in the morning till six in the evening, time being 
given for meals, and he works six days a week. There is thus a 
saving on every element that enters into the cost of production ; 
and the Belgian manufacturer is enabled,(as has been shown on 
many occasions lately) to buy pig iron in England, pay for the 
freight, and deliver that same iron manufactured into beams and 
girders in the most central parts of England, even in the heart of 
the iron districts themselves, at a lower price than they can be 
made by English firms on the oo — Fall. Mall Gazette. 
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ENGINES AT THE PARIS 
EXHIBITION. 
No, III. 

We have briefly noticed in our impressions for May 
10th and 17th ten of the principal engines exhibited by 
France in the Champ de Mars. In our last impression 
we illustrated another French engine, but of moderate 
dimensions, shown hy MM. Cail et Cie. The remaining 
engines—if we reserve a contractor’s locomotive and 
Mallet’s compound engine, which we shall describe in 
due course—being of the ordinary French goods engine 
type, call for no special notice at this moment. We have 
said enough to make those who are least familiar with 
French locomotive practice aware of the fact that they 
will find much in the Exhibition which will be new to 
them. We may add here that this statement does not 
apply only to the French annexe ; all over the building, 
indeed, will be found engines which will reward the 
visitor for a careful inspection. These we shall deal with 
by degrees. One we illustrate very fully this week. A 
sufficient number of English engines are exhibited to 
enable what may be termed an instantaneous comparison 
to be drawn between tlie practice of the two countries. 
It would appear that all the locomotives which the build- 
ing is intended to contain are now in it, and all are 
finished and ready for inspection. We may, therefore, 
abandon generalities, and proceed to describe more in 
detail the French engines used in working main line 
traffic, and to give their dimensions with as much accuracy 
as is compatible 
with the reduc- 
tion of French to 
English measures, 
and we shall com- 
mence with the 
modified Crampton 
engine, of which we 
give an engraving, 
showing its general 
features. This lo- 
comotive, it will be 
remembered, we 
have already short- 
ly described in our 
impression for the 
\7th of May. Itis 
exhibited by the 
Eastern Railway 
Company, and was 


LOCOMOTIVE 








The engine is carried on six, wheels. 


advance under the barrel of the boiler. 
driving-wheels are coupled, the trailing axle being, as in all 
Crampton engines, the driving axle proper. The extreme 
length of wheel base is but 17ft. 6}in., notwithstanding 
the great size of the driving-wheels. To ease the engine 
round curves and avoid as much as possible the wear of 
the leading wheel flanges, which is always accompanied 
by great frictional resistance, the leading axle-boxes are 
given a lateral play of 0°4in. at each side. The transverse 
motion is controlled by inclined planes of iron case- 
hardened, interposed between the body of the axle-box and 
the brass in a way which will be easily understood without 
further description. The four driving axle bearings are 
carried in inside frames ; the leading axles have outside 
bearings only. The distance from centre to centre of the 
coupled wheel journals is 3ft. 6fin. From centre to 
centre of the leading journals is 8ft. lin. The journals 
are all of unusually large dimensions, and the load per 
square inch of rubbing surface is proportionately reduced. 
The axle-boxes are of wrought iron, with case-hardened 
rubbing faces. The brasses are of gun-metal, lined with 
white metal. The lubrication of the coupled axles is 
effected by means of worsted wicks, in the ordinary way, 
but the leading journals are not only fitted with syphon 
lubricators, but with cotton sponges or tampons placed in 
the bottoms of the boxes, and bearing up against the 
underside of the journal. 


tem, and the coupled wheels especially, 7ft. 7in. in 
jameter, are a splendid job; their finish it is hardly 
possible to excel, The dimensions of the driving wheels 





The wheels are all made by stamping on Arbel’s sys- | 


The trailing | modern English locomotives save those of Mr. Stirling 
axle passes under the grate, and the two others are in| on the Great Northern Railway. 
The two pairs of | 


Engines with 
wheels of similar, or even greater dimensions, on the 
London and North-Western, the Great Western, 
Bristol and Exeter, or Caledonian lines, can hardly 
be said to represent recent practice. M. Regray 
argues, however, that big drivers are good, because 
they keep down piston speed, or more precisely 
reduce the number of reciprocations per minute, and the 
loss of useful work in friction. ngines with large 
wheels are easier on the road, less given to oscillating 
and rolling, require smaller dead weights in balancing, 
and are more economical in the matter of repairs in the 
long run than small wheeled engines. This last point is 
one of much importance, about which nothing like 
unanimity of opinion exists among locomotive superin- 
tendents. The balance of evidence appears to show 
however, that express engines with large driving wheels 
cost rather less for repairs than those with driving 
wheels of comparatively moderate diameter. The sub- 
ject is one which deserves full discussion on a practical 
asis. 

The framing of the engine is a somewhat elaborate 
structure. It is composed of four distinct plates. The 
| two inside frames with the horn-plates for the coupled 
axle-boxes ure each in one piece ; the outside frames are 
also each in one piece with the leading axle-box horn- 
plates. All the frames are lin. thick, and their maximum 
| length is 25ft. llin.; depth, 3ft. 103in. The inside frames 
are united by the buffer beams, by the frames carrying the 
| barrel of the boiler, and at the fire-box ; while the outside 
| frames are fixed to them by the buffer beams, by gusset 
| plates, by the cylinders, and by the motion plates. The 
outside frames, it 
will be seen, 
afford an admir- 
able support to 
the cylinders, 
which are, no 
doubt, as well se- 
cured as those of 
an inside cylinder 
engine. The slides 
and motion plate 
are of cast iron, 
the 





rivetted to 
side frames. The 
springs for the 








coupled axles are 











built in the com- 
panys shops at 
Epernay from the 











designs of M. L. 


placed beneath the 
boxes, those for 
the leading wheels 
above. The two 
former are united 
by levers and 
rods, as shown 








Regray, locomotive 





superintendent of 
the line. 

We have already 
pointed out that 
many of the pecu- 
liarities of French 
railway _ practice 





in our engraving. 
This device is 4 
very favourite 
one with French 
engineers, and has 





much to recom- 





mend it. All the 
springs are of 
the same dimen- 





have originated in 
adesireto meet con- 
ditions which do 
not obtain in Eng- 
land ; others, no 
doubt, arise from the education of the designers, and 
their individual proclivities. It would be wrong to 
assume that the results, although abnormal to Eng- 
lish eyes, must prove unsatisfactory in regular work. 
We have already said in speaking of continental practice, 
either that English engineers must be wrong, or French 
engineers must be wrong, or that anything will do for a 
locomotive engine so long as certain conditions are 
observed. English railway men are perhaps rather too 
much in the habit, not of regarding our own locomotives 
as the best in the world, but of regarding all other loco- 
motive as hopelessly bad. If one result of the informa- 
tion to be obtained at the Paris Exhibition is to prove 
that locomotives very unlike those with which we are 
familiar in this country, may do very good work, some- 
thing will be gained; we shall learn that a certain laxity 
of practice, a limited departure from the severe simplicity 
which distinguishes English engines, may be quite admis- 
sible, and even desirable; while our friends on the other 
side of the Channel may be taught that simple, compact 
inside-cylinder locomotives will do all that their own 
engines can accomplish, and perhaps a little more. In 
the matter of coal burning appliances, for example, 
there is some reason to think that our engineers could 
burn with no more elaborate appliances than an ordinary 
grate and a brick arch, fuel which French engineers 
consider can only be used to advantage with very complex 
fire-box arrangements. 

The locomotive which we are about to describe is one 
of a primary group of ten now in use, and constructed in 
1877-8. For many years Crampton engines have been 
extensively employed on the Eastern Railway of France 
in main line passenger traffic, the road being on the 
whole very straight and level. As the traffic on 
the line augmented, however, it was found that the 
ordinary single engines were not quite up to the work. 
The new engines, therefore, have Toon designed to con- 
duct a heavier traffic ; the additional loads resulting from 
the introduction of third-class carriages into express 
trains. It was also deemed expedient to make these 
engines in such a way that they could burn fuel of any- 
thing but uniform quality, as supplied by the various 
coal districts traversed by the railway, and for this reason 
the fire-boxes have been constructed of great size, so that 
~ worst as well as the best coal may be made to keep 
steam. 





EXPRESS PASSENGER ENGINE—EASTERN RAILWAY OF FRANCE. 


are exactly that of the wheels of the Crampton engines 
which have long been used on the line. Our readers will 
understand the relation which exists between the new 
and the old engines when we say that it is not unlike 
that which obtained between the Iron Duke and the 
Waverley types on the Great Western Railway. The 
Waverley was very nearly the Iron Duke with four 












































coupled wheels, and the engines we are describing are 
almost the old Crampton engines which have done such 
ood service, with a second pair of drivers. Before 
eaving this part of our subject, we may say a word con- 
cerning that much-disputed question, the proper 
diameter for a driving wheel. It will be seen 
that M. Regray has adopted, or, rather, retained a 
larger wheel than is now to be found in many 





pes the — 7 
ing very equally 
distributed. The 
cylinders occupy 
the same ition 
j as in all Crampton engines, that is to say, they are between 
the leading and middle wheels. The mean piston 
speed at 45 miles per hour is 11°3ft. per second. The 
| pistons are of the well-known Swedish type, with 
| cast iron packing rings. The piston rod comes through 
| both ends of the cylinder, and is screwed into the 
| piston and secured by a key. The crossheads are 
| of case-hardened wrought iron. The slide blocks are 
| of cast iron, lined with white metal, and each is fitted 
| with a syphon lubricator. The slide bars proper are of 
steel, of T-section. A small transverse casting mounted 
on the slide bars carries the guide for the valve 
spindle. 

All the stuffing-boxes are packed with Duterne’s white 
metal rings, without springs of any kind. The crank 
pins are of steel, the side rod journals being inside, 
and as close as they could be got to the faces of 
the wheels. The bearings are 33in. diameter. The 
valves are driven by fixed links; they are lubricated 
from the foot plate, the oil being led to them by 
small pipes. The excentrics are carried on outside 
crank pins. 

The boiler is secured to the frames only at the leading 
end. The fire-box is carried on slides, so that expansion 
and contraction are allowed for. These slides have the 
largest admissible surface, to prevent sticking. The fire- 
box is as wide as it could be made to clear the inside 
faces of the wheels. The width between the wheels 
inside is 4ft. 5in. and the breadth of the fire-box outside 
is 4ft. 3in., the mean diameter of the barrel of the boiler 
being 4ft. 2in. The lower portion of the fire-box between 
the frames, which are 4ft. 12in. apart, is 4ft. The thick- 
ness of the boiler plates is 0°53lin. The remaining 
dimensions will be found in the annexed table. The 
height of the axis of the boiler above the rails is 6ft. 11in. 
only, notwithstanding the great size of the ne 
wheels. The fire-box is of copper. The grate is divide 
into three lengths ; first comes-a dead plate of cast iron 
beneath the fire door 8in. long; then comes the grate 
proper, made of }in. bars, with 0'3in. air spaces ; the 
third portion at the front of the fire-box is movable ; 
it is 1ft. long, and is worked by a hand-wheel and screw 
oy the foot-plate; it is intended for cleaning the 

re. 

The usual ash-pan, with a damper in front, is fitted 
‘below the box. The fire-box is of the Belpaire type, 
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and it is worth notice that the sides and top are made of 
a single plate of copper 16ft. llin. long, and 7ft. 5in. 
wide. The stay bolts are all of copper, reduced in 
diameter in the middle. The boiler rings are each in a 
single —. and the front plate of the outside fire-box is 
a single plate. All the plates of the boilers of this 
group of engines have been tested, the elongation with 
the grain being 20, and across the grain 18 per cent. 
The longitudinal seams are double-rivetted. The greatest 
possible number of tubes has been got into the boiler ; 
that is to say, no fewer than 206, each having an external 
diameter of 2in.; their length is 11ft. 6in. This latter 
dimension is considered too small by most French engi- 
neers, while it is rather in excess of that adopted in this 
country. The large surface of the fire-box exposed to 
radiant heat—amounting, as it does, to about ten and 
a-half. square metres—combined with a large calorimeter, 
is asserted to compensate for the want of length in the 
tubes. We venture to think that French locomotive 
superintendents have got something to learn concerning 
the efficiency of tube surface ; and we can assure them 
that as regards economy or evaporative efficiency the 
difference between a 10ft. tube and an lift. tube is 
practically nothing: We know that M. Regray has 
actually thought it necessary to excuse himself for 
adopting short tubes (?), and we hasten to satisfy his 
mind that as regards English engineers at all events 
no apology is necessary. 

The steam is taken from a large dome on the mid 
length of the boiler, and this dome is partly supplied 
with steam by a pipe from the upper part of the 
fire-box; by this means priming is avoided, and the 
engine is said to carry its water well even on inclines. 
The steam pipes have a section of 19 square inches. The 
blast orifice is variable ; when full open the area is 
5 square inches, when shut it is less than 2in. The 
exhaust pipe from each cylinder has a section of about 
33 square inches. 

There are three safety valves ; two on the dome, 4in. 
diameter, and one on the fire-box, 3°lin. diameter. This 
last is loaded direct by a spiral spring. The boiler is fed 
by two Friedman’s injectors. The engine is fitted 
with the Lechatelier brake, which acts on the driving 
wheels, while a hand-screw brake is fitted to the leading 
wheels. The boiler will evaporate, according to the 
quality of the coal, from 44 tons to 5? tons per hour, and 
the engine will take twenty-four carriages at forty-five 
miles an hour. 

The tender has four wheels, 4ft. in diameter, with 
outside bearings. It is coupled to the engine by a screw 
and interposed springs in such a way that little or no 
resistance is offered to the passage of engine and tender 
united round curves. The draw-bar of the tender pulls 
on a Jong spring well guided at each end. As the tender 
is intended for lengthened runs, and the fuel has to be 
heavily wetted before it is put into the fire-box, the tank 
is made large enough to hold over 9 tons of water. The 
bunker will hold 23 tons of coal. The brake is of the 
usual type. The weight of the tender empty is 11 tons; 
and full, nearly 23 tons. 

For convenience of reference we give the principal 
dimensions of the engine in the following table. We beg 
to express our thanks to M. Regray for placing at our 
disposal the information which it contains. 


Principal Dimensions. 





Grate : 
Length 7ft. 9in. 
Width 3ft. 4in. 
Internal fire-box : 

Height, grate to crown, front 4ft. 10in. 
AS, as a back 3ft. 14in. 

Length, below 7ft. 5in. 

” above 7ft. Oin. 

Width, below 3ft. 4in. 

» above SPOT gee 3ft. 6hin. 

Thickness of plate—copper 0°55in. 

4 of tube plate... 1'18in. 
Tubes : 

Number... ... ... 206 

Diameter, exterior 1°92in. 

Thickness pa 0°098ir.. 

Length 1lft. Gin. 

Heating surface : 
Tire-box, square feet .... 91°5 
pee tel lee te 1230°0 
Total ts 1321°5 
External fire-box : 
Width, below 4ft. Oin. 
i above... 4ft. 3in. 
Height, front... 6ft. 4in. 
a ack ... 4ft. 8in. 
Fire-door : 
Width lft. 6in. 
Height lft. 2in. 
Boiler : 
Mean diameter 4ft. 1fin. 
Total length ... 21ft. Llin. 
Smoke-box : 
Inside length... ...... 2ft. 3hin. 
Inside diameter of do. 4ft. lin. 
Dome : 

Diameter... 2ft. Thin. 

ESE 3ft. 34in. 

Thickness of plates 0-4in. 

Chimney : 

Diameter at base... ... ... 1ft. 8¥in. 
ea at smallest part ... lft. 4jin. 
ae 3. eee lft. 84in. 

Total height above rail 13ft. 104in. 

Wheels : 

Diameter, coupled 7ft. Tin. 

= leading 4ft. 5jin. 
Wheel base : 

Leading to middle Oft. Sin. 

Middle to leading... 8ft. 2#in. 

Extreme... ... ... 17ft. Tin. 

Journals : 

Leading journals, diameter 63 
as me length llin 

Coupled wheels, diameter ... 7°28 
a ped engt! llin 

All springs : 
Number of leavee... Se ee 
Camber .. ; : , ae oe 2in. 





Engines: 


Diameter of cylinder ... 17fin. 
Stroke of piston .. 0 2. 0. 25in. 
Distance of cylinders, axis to axis ... Gft. Llin. 
Length of connecting-rod ... 8ft. 10}in. 
Length of coupling-rod_.... 8ft. Sin. 
Distance between valve rods 7ft. 114in. 
Inclination of valve faces ... 5 deg. 48 min. 
Angle of advance, forward 25 deg. 

= 9 backward 25 deg. 

Slide valve : 

Width ‘ 14°96in. 
| it Ee rye 9°646in. 
Outside ap, forward ... 0°98in. 

eS backward 0°94in. 
Inside lap, forward ... 19in. 

as backward “Blin. 
Lead, forward Aaa 19in. 

» backward ... *23in. 
Range of admission 0°035 to 0°300 
Range of exhaust... 0075 to 0°300 

Weight, full : 
weading wheels 11 tons. 
Middle wheels 12} tons. 
Driving wheels 134 tons. 


a ee ee ea 

We illustrate this week at pp. 385 and 388 a neat little 
locomotive, which, although it has nothing to do with 
main lines, deserves a passing word of comment here. 
We have fully described it elsewhere. It is practically 
identical as regards arrangement of the machinery 
with the tramway engine illustrated in our last 
impression, and it possesses the inestimable advantage 
for such a purpose that the cylinders and the whole of 
the motion are kept up out of the dirt. It may not be 
generally known that in Paris, practically a very clean 
city, the cost of repairs for steam tram engines is some- 
thing comparatively enormous, and that the greater part 
of these expenses are incurred by mud and dirt getting 
into the working gear. Much the same thing applies to 


colliery locomotives of the ordinary type, and bearing in | 


mind that the engine we illustrate is exempt from such 
objections, we commend it to the trrorss » be notice of 
our readers, although the use of an intermediate lever 
may at first sight seem extremely objectionable. 








AN EXPERIMENTAL BRAKE VAN. 

Mr. WESTINGHOUSE is apparently determined to reduce 
the construction of railway-brakes to an exact science ; 
and in the course of his investigations he has already 
obtained results which lead us to believe that some 
modifications in the received theory of friction may 
have to be accepted. It has long been known that uncer- 
tainty exists as to the conditions under which a brake 
of any kind is most efficient as a train stopper ; and to 
settle this point Mr. Westinghouse has designed a very 
ingenious and somewhat complex apparatus with which 
to obtain the required information. This apparatus is 
fitted to a new brake van, built for the purpose from 
the design of Mr. William Stroudley, locomotive super- 
intendent of the London and Brighton Railway, at the 
company’s Brighton shops. The entire machine reflects 
much credit on all concerned in its construction. The 
aareeer was used for the first time on Monday and 








uesday. Theresults obtained wereso startling that for the | 
present we must perforce suspend our judgment concern- | 
It is very difficult on the one hand to believe | 


ing them. 
that received opinions on any branch of physical science 
must be wholly erroneous ; but it is equally difficult on 
the other hand to see how the apparatus can make a 
mistake. In our next impression we purpose to publish 
complete diagrams of the mechanism under consideration ; 
for the present we shall content ourselves with giving a 
general description of it, and a brief notice of the results 
obtained. 

The van is an ordinary four-wheeled guard’s van, weigh- 
ing, with the apparatus complete, 8 tons 1 cwt. The 
wheels are fitted with the automatic air brake, the 
brakes of one pair—always run as trailers during Mon- 
day and Tuesday’s experiments—being readily thrown 
out of gear when required. The registering apparatus 
consists of five indicators, three speed measurers, a 
pressure gauge, a distance measurer, and a water clock, 
and when in use four observers are fully employed. 
questions to which Mr. Westinghouse desired to obtain 
replies may be thus stated :—(1) What is the. strain on 
each brake hanger at every moment after the brakes are 
put on till the van stops?! (2) what are the conditions 
which secure a maximum stopping power? (3) what are 
the conditions of maximum frictional resistance between 
wheel and rail? To determine these points the hangers 
of the brake blocks of the first pair of wheels are sus- 
pended one from each end of two heavy cast iron levers 
or scale beams, turning on pivots in the carriage floor. 
When the brakes are applied, their tendency is, of course, 
to push up one end of each scale beam, and to pull down 
the other. To measure this effort, two diaphragms of 
leather, each just 30 square inches in area, and placed in 
a shallow vertical cylinder, are used. The leather discs 


are provided with iron plates, on which rest pins con- | 


nected with the balance beams in such a way that any 
motion of the latter increases or reduces the cubical 
space between the leather and the bottom of the cylin- 
der. This space is filled with water. When the scale 
beam moves under the influence of the pull and thrust 
of the brake-blocks, the tendency is to force the water 
out of the vertical cylinder. A similar appliance is used 
to register the pull of the draw-bar against a spring. 

In the middle of the van stands a table with four 
legs. The table-top is about 5ft. long by 4ft. wide. 
Along one side are arranged four Richards indicators, 
numbered respectively 1, 2,3, and 4. Nos, 1 and 2 are 
connected with the two scale-beam cylinders by small 
copper pipes, and the pencils of the indicators register on 
the paper “card” the movement of the scale beams, and 
also the force tending to move them, in a way which will 
be easily understood. No. 3 indicator registers in 
the same way the air-pressure applying the brakes, 
and No. 4 indicator the pull on the dynamometer. 
To cause the cards to horizontal 


move, a small 





The | 


shaft carrying five grooved brass wheels runs the 
length of the table just in front of the indicators. The 
cord of each indicator is attached to one of the brass 
pulleys. As the shaft revolves the cards are moved under 
the indicator pencils. To cause the shaft to revolve, the 
water clock to which we have referred is employed. 
This is nothing more than a small accumulator, which 
can be pushed up in a moment by a small pump at one 
end of the van. A cord from the top of the accumulator, 
which stands out of the way under the table, is fixed 
to the fifth pulley on the horizonta) shaft. The 
accumulator falls at a rate determined by the escape 
of water through a small cock; its descent is quite 
uniform, and occupies precisely twenty-five seconds. 
By mechanism which we shall not stop to describe, the 
moment the brakes are put on the clock is liberated, 
and the cards are drawn under the pencils, which produce 
diagrams which can afterwards be measured off to scale 
like an engine diagram. ‘Two of these show the pull and 
thrust on the brake hangers ; another shows the pull on 
the dynamometer, if any; and the fourth shows the air 
pressure applying the brakes. To ascertain the speed 
and the distance run, the Westinghouse recorder, which 
we fully illustrated on the 5th January, 1877, 1s used, 
and two of Mr. Stroudley’s speed recorders are fitted 
against the side of the van, one being driven by each 
pair of wheels. ‘These speed “indicators are extremely 
simple and accurate. They consist each of a small brass 
case, filled with water, in which is a little fan, driven by a 
cord from the axle of the van wheels. A copper pipe leads 
from the fan case to a glass gauge tube; the faster the 
fan runs the higher the water stands in the tube. So 
much, in general terms, for the apparatus. 

On Monday the trials were wholly preliminary ; on 
Tuesday they were more complete. ‘The apparatus was 
worked by Captain Douglas Galton, Mr. Westinghouse, 
Mr. Darwin, Mr. Gutch, and a couple of assistants, and 
there were present in the van at various times, Mr. Knight, 
general manager of the Brighton Company, Mr. Stroudley, 
Mr. Williams, Mr. Budge, Mr. Jeffreys, and several other 
gentlemen. The brake was attached to the rear of a special 
“inspection ” train, drawn by the “Grosvenor,” and did 
not leave Brighton till long past twelve noon, and little 
| could be done until the inspection train was dropped at 
| Three Bridges, and the Grosvenor being coupled to the 
van alone, experimenting commenced in good earnest; 
and here it is proper to say that the results of all the 
experiments made both on Monday and Tuesday, nearly 
fifty in number, agree so well that the substantial aceu- 
racy of the apparatus .may be taken as proved. In a 
future impression we shall give engravings, reproducing 
some of the diagrams obtained, but it would be prema- 
ture to do this just yet. Without going into details, 
therefore, we shall content ourselves with indicating the 
nature of some of the results obtained. 

In the first place, then, it appears that the effect of a 
skidding wheel as a train-stopper is beyond comparison 
less than that of a wheel allowed to revolve while pressed 
on by the brakes. To illustrate our meaning we annex a 
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| diagram, which is not reproduced from any of those 
| taken on Monday or Tuesday, but which will serve to 
| explain what we want to convey. Here A is the zero 
line drawn by the pencil of indicator No. 1 let us say, 
| showing the forces acting on the scale beam for the right- 
| hand leading wheels. The momerit the brake is applied 
ithe pencil gets up to B, the wheels continuing to 
revolve; presently, however, they stop and begin to skid, 
| and at the instant of stopping the pencil flies up to C 
and drops again instantly to D, from which point it only 
rises slowly as the velocity of the van decreases, till it 
reaches E. Here the van stops, and the pencil instantly 
drops to F. But D is a point of no effort, and it 
seems that at the instant of skidding the friction 
between rail and wheel is so small that the wheel is not 
solicited to revolve. By degrees, however, from some cause 
yet to be explained, the friction apparently increases by 
degrees, and the pencil rises as shown. If the evidence 
stopped here, there would be some reason to doubt its 
accuracy, but we have strong corroborative testimony in 
the diagram given by the dynamometer. We annex an 
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ideal sketch to show this, such as was obtained, the 
engine keeping full steam on when the brake was 
applied. The letters apply as before. As the strain 
increased the pencil rose fast to B, thence to 
C it is steady, at C the wheels skidded suddenly, 
and the resistance of the carriage’ at once falls to D, 
and thence rises slowly to E, when the brakes were taken 
off, and thence it falls to F. If this is not corroborative 
testimony nothing deserves the name. 

If we are asked to account for this singular phenomenon 
of a sliding wheel presenting for a brief space no al 
tical resistance, we confess that we had rather hold. our 
peace. It is better to keep silencejin such a case than 
to jump at a hasty conclusion. We may say, however, 
that the sudden spring of the pencil in Fig. 1 to the 
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point C is, perhaps, caused by the arrest of the momentum 
of a previously rapidly revolving wheel. It is also pos- 
sible that the immediate fall of the pencil to zero is due 
to the fact that before the wheel can be made to revolve 
again so far as to bring pressure below the indicator piston, 
its inertia must be overcome; and that friction below 
the skidded wheel and the rail does still exist and tends 
to retard the train, but that before it can manifest itself 
in the van it must start the wheel, through a very minute 
distance, but nevertheless at a high velocily. The dynamo- 
meter diagram falls, but never so low as zero. this 
as it may, the fact remains that when the matters of 
momentum in dispute between different members of the 
apparatus have been adjusted, the skidded wheel offers 
less resistance than the unskidded wheel. Another fact 
proved is that a pressure about two and a-half times as 
great as the load on the wheel must be brought to bear 
on the blocks, before skidding will take place. Thus, for 
example, the load on the braked wheels being in round 
numbers 24 tons, the brakes had to grip the wheels with 
a pressure of over 6 tons before they would slip on the 
rails. 

In the course of the experiments the most rapid stop 
to be found in the history of brake trials was made. 
On a falling gradient of 1 in 264, the speed being forty- 
six miles an hour, the van was slipped from the engine, 
and the brakes applied to all four wheels of the van. 
The van stopped in twelve seconds, having run just 90 
yards. Had so quick a stop been made with an ordinary 
third-class passenger train, a sudden and unlooked for 
change of seats would infallibly have taken place in 
carriages open from end to end. In this case the wheels 
did not skid. In a previous slip trial on the same 
incline, the speed being forty-three miles an hour, a stop 
was made in 125 seconds and 102 yards. The imme- 
diate result was that all the occupants of the van who 
were not holding on were huddled forward in a mass 
on top of each other. The wheels began to skid four 
seconds after the brake was put on. The rails were 
thoroughly wet all day. 

Mr. Westinghouse proposes to carry out an exhaustive 
series of experiments with his apparatus, the result of a 
vortion of which at all events will, we believe, be laid 
Pefore the Institution of Mechanical Engineers during 
their forthcoming Paris meeting by Captain Galton. We 
venture to think that the railway world will owe some- 
thing to Mr. Westinghouse, Mr. Knight, and Mr. Stroud- 
ley, for the trouble they are taking in collecting 
information which can hardly fail to prove of great 
value, not only to the engineer, but to the physicist as 
well. 








THE NEW RIFLED MUZZLE-LOADING 
HOWITZER—6°3 INCH. 

A POLY-GROOVED rifled muzzle-loading howitzer has just 
been sealed as a pattern and introduced into the service of 
our army for siege train purposes. It bids fair, from the 
peculiarity of its construction and remarkable character of 
the results which have been obtained with it in practice 
shooting during a series of exhaustive experiments, to become 
a typical piece of ordnance so far as regards the future. 
Before, however, giving a minute description of the weapon 
which has now been adopted as a pattern for future manufac- 
ture, it may be as well briefly to sum up the history of those 
experiments which have been made from time to time with a 
view of determining the most suitable form for a light siege 
howitzer. 

In 1876 comparisons were instituted between a 6°3in. 
howitzer rifled in the ordinary ** Woolwich” manner, and 
another of the same calibre, rifled upon the “‘ pair-groove” 
system with six grooves, having a spiral increasing from 
} turn in 55 calibres at the breach to 1 in 16 calibres at the 
muzzle. The pair-groove system of rifling has already been 
described in THe Enoinerr. It was designed to effect a 
simultaneous bearing of each circle of studs on the projec- 
tile, when increasing or parabolic spirals were employed. 
Separate grooves were constructed for front and rear studs, 
having the same parabolic curve, but one commencing a short 
distance behind the other in the bore of the gun. The rear- 
stud grooves were cut away near the muzzle, so that both 
front and rear studs ceased to impart rotation to the projec- 
tile precisely at the same moment. It is well known that 
with increasing spirals there is much strain on the projectile 
and upon the grooves, when these last are made exactly 
parallel to one another. The pair-grooved system was 
expected to obviate this difficulty. The result of the experi- 
ments was, however, fatal to the idea of introducing this a3 a 
service system, Although a slight additional distance of 
range was obtained with low charges of powder at an eleva- 
tion of 35 deg. 2 min., still with charges of 41b. of powder 
and an elevation of 15 deg. 2 min. the range was considerably 
reduced in the pair-groove gun, and at all ranges the 
mean error in direction was greatly increased under the 
same system. In point of fact, the Superintendent of the 
Royal Gun Factories remarked in his report upon the experi- 
ments that ‘‘the experimental—-pair-groove—rifling was a 
failure.” It was, however, thought that a slight modification 
in form of the driving edges of the grooves would render 
the pair-grooved gun superior to the ordinary one, and twenty 
rounds were ordered to be fired with the howitzer altered in 
this respect. Moreover, in order that the pair-groove system 
might have a fair trial, about this time the series of experiments 
already alluded to in THE ENGINEER, were instituted between 
three rifled field guns—one rifled in the ordinary Woolwich 
manner, a po fitted with ten shallow grooves, and the 
third rifled upon Major Maitland’s pair-groove principle. 

The result of the twenty rounds, fired from the altered 
howitzer, was as follows, compared with those fired from it in 
its original condition :— 











Rounds, Charge. Elevation.) Range. dne'te 
as direction. 
10, howitzer as at first .. “ — ee ror 
10, howitzer altered 4 16 2578 4°52 
10, howitzer as at first .. .. 2 35 2329 6°24 
10, howitzer altered e+ ee 2 35 2233 6°02 


It will be observed that in every instance there was a very 
material loss of range with the altered howitzer, although the 
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mean error wasa trifle less, so that the effect of the series of experi- | 


ments was still further to prejudice the minds of artillerists 
against the pair-groove system. But the results produced by 
the competition above alluded to, between the three experi- 


mental field guns, were so strikingly in favour of the | 
12-pounder rifled in ten shallow grooves, that it was decided | 


to manufacture two new 6°3in. howitzers rifled upon the 
shallow poly-groove system, one with a twist commencing at 
1 in 55 calibres terminating at 1] in 16 calibres, so as to com- 
pare directly with the howitzer rifled upon the Woolwich 
plan ; the other to commence at 1 in 100 calibres, terminating 


at 1 in 35 calibres. This was carried out, and the two experi- | 


mental weapons were fired five times in comparison with five 


rounds from the howitzer rifled upon the Woolwich system, | 


the results obtained being very remarkable, both as to range 
and accuracy, so faras the poly-grooved guns were concerned. 
The shooting was as follows :— 

















| Maes, Mean 
Description of howitzer. Elevation.) Charge. | , 0179. | error in 
| 728° | direction. | 

Degrees. | Ib. Yards Yards. 
Woolwich howitzer.. .. .. 35 2 | 2159 7°6 
First experimental one .. 35 2 | 2748 6°82 
Second do. do... .. .. 35 2 2801 1°52 
Woolwich do. .. .. .. 1b 4 | 2871 3°28 
First experimental do. .. 16 4 | 3029 4°36 
Second do. do... .. .. 15 4 3164 1°32 





Gas-checks were employed with all these weapons during 


the series of experiments, and here was another instance of 
the superiority of the poly-groove system, for, with the service 
shells, such as were recovered had been severed from the gas 
checks by the action of the deep grooves during rotation, 
whilst in every case the gas checks upon the other shells 


were found still attached when the latter were recovered. | 


The practice with the second experimental howitzer—that 
with the slow pitch of rifling—was considered so particularly 

ood that it was determined at once to proceed with the 
ps of this weapon as atypical one. Trials were 
instituted to determine the best form of gas-check, and it was 
ascertained that two thicknesses of these were necessary, one 
for the high charges solid enough not to be blown away by 
the shock of discharge, and another for the low charges light 
enough to be acted upon by them, and driven into the grooves. 
The new howitzer was now sealed as a pattern and formally 
introduced into the service. We will accordingly proceed to 
describe it. 

The method of construction is similar to that of the Sin. 
rifled muzzle-loading gun, consisting of the following parts :— 
An A tube, of steel toughened in oil; Btube—chase—of wrought 
iron; breech coil—a triple one—and cascable of wrought iron. 
Thelweight is, as in the original weapon, 18 cwt., the dimensions 
as on the accompanying drawing. There are twenty shallow 
grooves Odin. wide, O'lin. deep, with a twist uniformly 
increasing from | turn in 100 calibres at the breech, to 1 turn 
in 30 calibres at the muzzle. The grooves are slightly splayed 
at the muzzle, so as to facilitate loading. 

In order to insure an exact cubical space in the bore being 
left for the charge, the grooves terminate abruptly at a 
distance of 5°3in. from the end of the bore, so as to prevent 
the projectile being driven beyond this point in ramming 
home. 

The shell is without studs, rotation being effected by means 
of the gas-check alone. The interior of the projectile is 
unturned, as it is found that the hard skin upon its surface is 
invaluable in preserving it from being prematurely broken 
up; this fact having come to light at the close of a series of 


experiments extending over many years, made with field 
| service shrapnel shell. Eight wedge-shaped radial grooves 
are cast in the base of the projectile to receive corresponding 
projections on the gas-check. This latter is made of sheet; 
copper—No. 8 B.W.G.—stamped by means of a punch and 
a die to the proper dimensions and form. It is provided with 
| projections to enter the grooves of the howitzer. It is fixed 

to the base of the shell by a gun-metal plug, which passes 

through the gas-check and into the base of the shell, as shown 

in the drawing. Five fire-holes 0-2in. in diameter are bored 
| through the gas-check, close to the rim, with the object of 
insuring the ignition of the time fuse. The dimensions are 
| as given in the drawing. The weight as follows. 





Ib. oz. 

Empty shell .. 59 7 
Gas check... 1i4 
| CMS tere 1 Of 
Bursting charge 7 0 
Total .. 69 5} 


A large number of the 6°3in. howitzers have been put in 
| hand for the equipment of our siege train, anda quantity of 
| ammunition is already completed, which could be despatched 
| at a moment’s notice, to meet any possible emergency. 





| 





NOTE ON THE TRIALS OF H.M.S. IRIS. 
By Ropert MansEL. 

Towarps the close of my last communication, page 197 
occurs the sentence—“ The first pair of runs corrected 
for increasing draught.” This is a typographical error, 
leading into a special inquiry, for the present, not 
intended to be entered on. It ought to have been 
“increasing drift,” a subject of not unimportant collateral 
inquiry, which we will briefly refer to. In the high speed 
trial of the Iris, noted in THE ENGtNEER of Dec. 24th, 
the apparent speeds on the measured mile, and consequent 
time occupied in running it, are as follows :— 


Miles. Minutes. 
First run 16°981 .. . 3°534 
Second run.. 15°652 .. -- 3°798 
Third run .. 17°308_ .. . 38°468 


Fourth run.. gees gg 8s 15°789 :. 3°80 
Now, dividing the difference of speed of the first and 
second pairs by the respective sums of the time for each 
pair, we get— 
1°329 1519 

=" "1613, and‘ ——_ 
7332 F 7°268 
and wind drift during each minute of these ~ runs, 
consequently — 
16°981 — 3°534 X *1813 = 16°340 
15°652 4 3°798 X 1813 = 16°340 
As mean speed for the first pair of runs. 
17°308 — 37468 X *2090 = 16°583 
15°789 + 3°800 X +2000 = 16°583 
As mean speed for the second pair of runs. 

Considering this as a case of increasing drift, the first 
run of each pair is less assisted than the second is 
resisted ; the true speed is probably somewhat higher 
and has been noted at 16°36 and 16°60 for the first and 
second pairs respectively. However, when the power 
pertaining to each run is not given, this correction is 


= ‘2090 as the average tidal 


indefinite, and, for accuracy, another pair of runs, the 
time of beginning each, and the corresponding powers, 





are necessary. In illustration of this, and as an example 
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of the mode of reducing experiments so as to eliminate 
errors, which the system of arithmetical means may 
introduce, let us consider the data furnished by the 
progressive runs of a screw vessel tried at Skelmorlie, on 
the Clyde, 12th of May, 1877, as set forth in the following 
table :— 

SS. “ Mf.” 











Number of Time of | Time on the Apparent Indicated 
run and drift.| beginning. | mile. speed. power. 
| | Minutes. Miles. Horses. 
(1, with ..| | 76 7°88 180°1 
2, against... 7°06 206°S 
43, with 9°42 304°4 
14, against. . 7°63 305°9 
45, with 10°43} 448°7 
(6, against. . S74 | 470°2 
f7, with .. 10°94 572°8 
(8, against. . | 9°57 1 567°1 





In the first place, the run against the drift, in the first 
and third pair, is made with the engines developing fully 
20-horse more power than when running with the drift, 
and we have first to find what the speed would have been 
with the power reduced to the same value both ways. In 


the first pair this would give 6°78 instead of 7°06 miles ; | 


and, in the third, 8°64 instead of 8°74 miles; and, dividing 
the differences of the equal power speeds by the sum of 
the times on the double run, we obtain— 

“so: 878 tt and 1°36 
16°12’ 1424 1262 «11°75’ 
ratios are ‘068, ‘126, 142, and °116 respectively. 

Draw a line, representing the consecutive time of the 
experiments, as axis, and mark off on it the beginning 
and end of each run ; at the centre of each pair of runs 
draw a perpendicular, and, with a convenient scale, 
mark off the value of the ratio found above. On drawing 
a fair curve through these points, on measuring the ordi- 
nate from the centre of each single run to this curve, we 
have the value of the drift affecting the particular run, 
very approximately, which, being multiplied by the time 
on the mile, and added or subtracted accordingly, as the 
run is made against or with the drift, will give the true 
speed for each experiment of the series, as in the fol- 





the values of which 


lowing :— 

Run Apparent Timeon Drift Trial 
. speed. mile. ordinate. speed. 

BBas ge 06 co odd 20 - « T°88—7°62 x °056 = 7°45 

Rie ies “ks 66 on Ve 7°06 + 8°50 X *079 = 7°73 

7 9°42 — 6°37 X°* = §° 

Qhut “SS crust oe 8s omen 2 ae 

Diss oe ek oo ot 2s es ESO 

= 874+ 6°87 X~ 

9Z.c2 10°94 — 5°48 & “123 

is 57 +6°27 x * 





As will be seen, the drift is increasing to a maximum 
tluring the third pair of runs, and then begins to diminish. 
Taking the mean of these speeds as corresponding to the 
mean power, revolutions, and pressures, the equations for 
this vessel seem to be— 

S.S. “ Mf” 
E = 2°902 V log, —1 °125 V. 
N= 684 Vlog. 01 V. 
(P+rp)=361 log, -?°115 V. 

The contrasted calculated and trial results are as 
follows :— 

SS. “MM.” 














Trial | Power. Revolutions. Pressures. 
speeds. Formula.| Trial. Formula.| Trial. Formula.| Trial. 
7°59 195°8 193°5 61°s 61°8 26°95 26°58 
sez | 305-1 305°2 72°4 72 35°86 | 36°84 
9°66 452°0 459°4 §2°5 83°0 46°60 | 47°00 
10°26 570°4 569°9 88°9 88°7 54°64 54°55 





Leaving this particular vessel for the present, in order 
to exhibit the results usually shown on progressive speed 
trials by well-designed merchant vessels, let us first refer 
to the large steamship Merkara, built by Messrs. Denny, 
Dumbarton, as given under the reference letter “A” in 
some former papers--see THE ENGINEER, December, 
1876—the formulz, in this case, being— 

SS. Merkara. 
E =.16°90 V log. —1 0735 V. 
N= 5'176 V log. —'—0020 V. 
(P + rp) = 7763 - log. -} V. 
And the comparative results, as follows :-- 
S.S. Merkara. 


‘0759 


Revolutions. Pressures. 








ae 
Trial ci I ower. f ; ° 
speed. | Pormula.! Trial. | Formula! Trial. Fi yrmula. | Trial. 
6°20 299 299 31°18 1°15) =6| «(22°81 } 22°79 
9°20* 738 718 45°65 44°75 | 38°12 
11°09 1225 1225 54°54 54°35} 53°55 
12°91 1940 1948 62°97 63°23 73°24 73°30 
“ This speed apparently is slightly overstated ; if taken at 9°10 the 
differences of the formula and trial values would nearly disappear. The 
fame with respect to the Goa, if 0°50 were taken instead of 9°57. 


Again, take the somewhat smaller vessel Goa, by the 
same builders. The formulz, in this case, seem to be— 
SUS. Goa. 











E = 9°423 V log.-! ‘083 V. 
N =5'80 V log. —'—0014 V. 
(P + rp) = 7°32 log. -* 0844 V. 
And the comparative results :— 
S.S. Goa, 
Trial Power. Revolutions. Pressures. 
speed.  Formula.| ‘Trial. | Formula.| Trial. Formula.| Trial. 
6°33 200 200 35°97 | 36°00 25°05 25°03 
9°57 562 548 63°81 | 52°70 47°01 46°75 
} 
11°78 1055 1052 6-77 | 65°40 72°23 72°46 
11°94 1102 1108 66°64 | oorer | 75°03 | 74°54 





Let us next take the still smaller vessel South Austra- 


lian, built by Messrs. D. and W. Henderson, Glasgow. 
Careful experiments indicated the following values of 
constants in formule :— 


SS. South Australian. 
E = 8°605 V log. -! ‘0780 V. 


N= 5'85 V log. —'—0018 V. 
(P+rp)=773 log.- 0798 V. 


The trials, though only made over a small range, and at 











high s s, agree well with these— 
S.S. South Australian. (Draught, 11°25 mean.) 

Trial Power. | Revolutions. | Pressures. 
apeed. Formula. | Trial. ‘ Formula.| Trial. | Formula. Trial, 
10°99 681 | 681 | 61-44 | 61-45 | 58M | 58°15 
11°72 828 828 65°32 65°32 | 66°60 66°60 
12°46 1005 1005 69°24 69°59 76°30 75°05 
13°20 1216 1212 73°12 72°70 87°42 87°60 








Shortly afterwards, a sister vessel, the steamship 
| Victorian, by the same builders, and precisely alike in 
| every constructive detail, was tried, and presented the 
| following remarkable results, in respect of changed 
| values of constants in the formule :— 

SS. Victorian. 

| E = 3°63 V log. —! ‘1047 V. 

N = 4345 V log. -? 007 V. 

(P+ rp)=439 log. — 0977 V. 

| The contrasted formula and trial values for six different 
speeds are as follows :— 


S.S. Victorian. 











(Draught, 12°17 mean.) 

















Trial Power. _ Revolutions. ___ Pressures, wg 
speed. | Formula.| ‘Trial. | Formula.| Trial. | Formula. | Trial. 
| g-42 | 331 331 47°64 36°54 | 36°38 
| l0-4l | 465 465 58°51 45°67 | 45°83 
| 11748 663 658 60°02 58°08 | 58°02 
| 12°28 861 S61 65°05 69°55 69°24 
| 13°08 | 12 | 1045? | 70°18 83°27 78°18? 
| 13-36 | 1215 | 1200 | 72°00 ss-68 | 88°78 


The diagrams assigned to the fifth speed—13'08 miles— 
give the pressures at 78°18 lb. ; to be consistent with the 
| other experiments this ought to be 5lb. greater. The 
| revolutions show the error does not arise from overstating 
| the speed, and hence the discrepancy must arise from the 
| diagrams not representing the true average for this run. 
| It has to be noticed, as to weather, both vessels were 
| tried under the most favourable circumstances, and a 
| difference of draught of 1lin., due to 130 tons more dead 
weight on board of the Victorian, is the only definite 
| circumstance to account for the remarkable difference 
| between the experimental results. Thus, denoting the 
| power for South Australian and Victorian by Ea and Ey 
| respectively, on taking the ratio of the general formula 
| values, we get— 
| Es 
3, 
Which, for 0, 5, and 10 miles gives the values 2°37, 1°74, 
and 1°28 respectively ; that is to say, when beginning to 
move the first consid tila 2°37 times the power required 
by the second ; at 5 miles 1°74 times as much, at 10 miles 
1°28 times, and, as we see, at about 13°3 miles they become 
ractically alike as to power, and it is a reasonable 
inference, supposing it practicable, to have driven these 
vessels at higher speeds, this law would continue to hold 
good, and we weld have the apparent efficiency of the 
vessels reversed. 

Notice also the change of value of the exponential 
coefficient of the revolution formula, from — ‘0018 in 
the first to 007 in the second, and the marked interchange 
of value between the initial and exponential coefficients 
of the power and pressure equations for both vessels ; 
proving that the value of the initial constant, which, 
referred to the pressure equation, is simply the constant 
deduction from the gross pressure to give the effective 
pressure, is, in great measure, dependent upon external 
circumstances, and is not a question or measure of engine 
friction alone, as implied in some recent speculations. 
These and another important point are illustrated by a 
similar case briefly noticed in former papers, namely, 
experiments on Messrs. Denny’s sister screw vesse 
Hawea and Taupo. The equations of these vessels seem 
to be— 





2°37 log. —! — °0267 V, 


SS. Taupo. 


E = 8812 V log. —? 0766 V. 

N= 5°69 V log. —! 0044 V. 

(P + rp)= 8852 log..—’ 072 'V. 
SS. Hawea. 

E = 5°194 V log. —! 0958 V. 

N = 5858 V log. —! ‘0038 V. 

(P+rp)=5°068 log. -1 092 V. 


The comparative formula and trial results being— 
Taupo. (Draught, 11°46ft. mean.) 




















ree ‘ Power. fg Revolutions. Pressures. 
speed. | Formula.| Trial. |Formula.| Trial. | Formula.| Trial. 
4°90 102°0 102 29°30 | 29°30 19°90 19°90 
820 | 306° 295 | 5070 | 50785 | sHa7T | 88°49 
10°06 522°7 520 63°40 63°40 46°92 46°87 
12°44 983°5 1084 80°28 81°82 69°63 75°75 

Hawea. (Draught, 13°0ft. mean.) 

pare € ower. ee | Revolutions. __ Pressures, 
speed. | Formula. | Trial. | Formula. Trial. | Formula. | Trial. 
5°31 89 89 | 32°59 | 32°60 15°61 15°61 
8°37 275°5 266°5 52°75 §2°5 29°84 29°02 
10°08 483°8 484 64°50 64°5 42°87 42°82 
11°83 835°3 933 76°88 81°2 62°12 66°50 











The first obvious deduction from ‘these is, at a little 








over ten miles the formule appear to fail ; at the highest 
trial speed, in both cases, pressures, revulutions, and 
consequently powers are seriously in excess of the values 
necessary, had the laws at lower speeds held good ; and 
hence, we infer, these vessels, as a whole, are not adapted 
for speeds much above ten miles. The hulls, in respect 
of dimensions and form, are not strikingly different from 
the South Australian and Victorian, which seem quite 
adapted for speeds over thirteen miles; and though, 
doubtless, in a measure this is due to the greater fineness 
of the latter, we must also look to the propellers as a 
most important element of the question. In the Taupo 
and Hawea this was 17'25ft. pitch and 12°0ft. diameter, 
and in the other vessels 21°0ft. pitch and 13°16ft. diameter, 
and apparently we are furnished with distinct evidence 
as to the powerful influence which pitch of the screw 
exerts in fixing the limit of speed, over which a given 
vessel ought not to be driven. To illustrate the effect at 
speeds within this limit, calculate by the formule the 
power required at five and ten miles—noting also the 
draught ex keel, and principal elements of the hulls—we 
have, for the four vessels— 

Se eT a 
Mid area, 268 : 
Coefficient of finenes: 
Power : Five miles, 106°4 


..214°5 & 27°0 & 10°85 
displacement 1080 
6 


ten miles 514 
--214°5 X 27°0 XK = 12°4 
displacement 1272 


Hawea .. .. .. 
Mid area, 309. 
Coefficient of fineness 
Power; Five miles, 78°3.. 

South Australian 
Mid area, 250°9 .. .. 
Coefficient of fineness .. 
Power : Five miles, 105°6 

Victorian .. .. . 
Mid area, 277°5 .. 
Coefficient of finenes: os ee es ce oo 6° OT 
Power: Five miles, 60°6.. .. .«. . ten miles 404°5 

Comparing the first and third, we see, up to ten miles, 
the power required is practically the same ; the fuller 
Taupo, with her 100 tons greater displacement, has the 
advantage ; but, referring to the experiments with 1005 
horse, South Australian is driven 12°46 miles, while 1084 
are required to drive the Taupo 12°44 miles ; the one 
vessel could be driven about a mile faster without any 
abnormal expenditure of power, with the second this 
speed would only be obtained by an extravagant expen- 
diture of power, if not altogether impracticable. Next, 
comparing the first with the second, and the third with 
the Fourth, we see the remarkable effect of an increase 
of draught, although, at the same time, we largely add to 
the immersed mid area and displacement. 

At low speeds the power required by the deeper 
immersed vessel is much less, the difference being pro- 
portionally less as we approach 12 miles with the fuller 
vessel ; with the finer vessels the point of equal power 
is, as we have seen, about 13°3 miles. It happened that 
an earlier set of experiments were made upon the 
Hawea, which, though somewhat influenced by a beam 
wind, are singularly valuable, as indicating the relation 
of a light to a deep draught of the same vessel, which has 
been deduced from different draught trials of sister 
vessels. The formule and comparative results are as 
follows :-— 


ss wd i:aTiiee "62 
ten miles 471'6 

. 224 X 26°17 K 10°63 
displacement 980 

a ees “55 

. ten miles 518°6 
» 224 X 26°17 K 11°55 
displacement 1110 


Hawea. (First trial. Draught 11°46ft. mean.) 
E = 8'108 V log. ~! . 0745 V. 


N = 6°985 V log. ~! — 0044 V. 

















(P +rp)= 6638 log.-* ‘0789 V. 
Trial a > _Power. Ubi thee Revolutions. me Pressures. ; 
speed. Formula. | Trial. Formula. Trial. Formula. Trial, 
4°70 | 85°4 | a | giao | ol 25 | 15°50 15°55 
7°36 210°9 213 47°70 47°80 | 25°27 | 25°48 
10°45 508°8 507 65°63 65°60 44°30 44°18 
11°86 735°6 855 73°44 7775 57°23 | 62°87 


This shows the same large abnormal increase of power at 
the highest speed as with the Taupo, with precisely the 
same elements. The powers for five miles 95°6, for ten 
miles 450°7, compare favourably with the South Austra- 
lian so far as the experiments ge ; only, before coming to 
a definite deduction, elimination of the auxiliary effect 
of the beam wind would require to be made. Notice, 
also, the change of the exponential coefficient of the 
revolution equation from ‘0044 in the Taupo to — ‘0044. 
On carefully considering the relation to each other of the 
cases advanced, it would seem that they can be reasonably 
explained on the hypothesis of the existence of two 
distinct and definite aions of the power and speed ina 
given screw steam vessel, and it is only a question of the 
circumstances of the trialas to which of these conjugate solu- 
tions shali be the resultant of the trial. The criterion of 
the first conjugate solution is, a negative value of the 
exponential coefficient of the revolution, or space formula, 
with a comparative high value of the initial coefficients 
of the power and pressure formule, the exponential 
coefficients of these being proportionably diminished. 
This solution seems to be presented when a screw vessel, 
in deep water, is gradually brought up from low to high 
speeds. The negative sign referred to shows the pro- 
peller acting against the following trictional current 
without overcoming it, and driving the water from the 
after end of the vessel. When this latter action does 
occur, the propeller begins to race, and we have a case of 
the mine conjugate solution, with the points of the 
former criterion reversed. We have now a positive value 
of the revolution exponential constant, accompanied by 
low values of the initial coefficients of the power and 
pressure formule, and high values of the exponential 
constant of these formul, also accompanied by marked 
but generally unnoticed alterations in trim. This 
solution occurs, initially, when the engine is started 
suddenly at a “2 speed, or the vessel passes 
quickly over shallows or through narrow pas- 
sages. In this case we have the propeller acting 
in the flowing astern displacement current, or, it may be, 
in a current originated and in t part maintained by 
the action of the propeller itself. e first solution 1s 
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comparatively feeble and unstable, and apparently very 
slight alteration in the circumstances diverts it into the 
second, which, consequently, in many cases seems to be 
the only one. For example, the Taupo passing over 
sandbanks opposite Helensburgh proceeds without stop- 
ping to the measured mile, runs the highest speed trials 
first, and gradually slows down to.the lowest. Under- 
standing this to have been the real circumstances of her 
trial, it is not at all improbable that an exceptional set of 
her currents was established and maintained throughout 
the runs, yielding data corresponding to the second solu- 
tion; whereas had this vessel been stopped and the experi- 
ments conducted in the reverse order, It is very probable 
another set of values, with a negative exponential con- 
stant, and otherwise resembling the Merkara, Goa, First 
Hawea, and South Australian, would have been obtained. 

The Victorian, Taupo, Second Hawea, and steamship M. 
are examples of the second solution. The Iris first and 
second pro; ive trials, as noted, furnish another illus- 
tration of both in the same vessel, only it is rendered 
somewhat uncertain by the propeller alteration. In con- 
clusion, the foregoing explanations may help to clear 
up some of the perplexing anomalies which continually 
arise in such matters; at all events, an endeavour has 
been made to attain a system of analysis by which eo 
ments can be correlated and compared. We have 
finally to acknowledge, with thanks, the valuable data 
furnished by Messrs. Wm. Denny, H.R. Robson, and 
T. Davison, which has been made use of in illus- 
trating the subject, and forming the basis of these de- 
ductions. 

White Inch, April 5th, 1878. 








THE FAVERSHAM EXPLOSION. 


‘Tne following is an extract from the valuable report of Major 
Majendie, R.A., H.M. Chief Inspector of Explosives, on the 
circumstances attending an accident which occurred in the 
Detonator Factory of the Cotton Powder Company, Limited, at 
Uplees Marches, near Faversham, on the 12th February, 1878. 
Ti will have special interest for designers and manufacturers of 
machinery used in the treatment of explosives, 

“The accident occurred in the b = about three p.m. 
on the 12th February. This building is about 10ft. by 6ft., and 
is divided into two by a wooden partition which stretches 
nearly across it. The floor is covered with oil cloth. By the 
special rules this oil cloth was required to be covered with a calico 
ot, but this provision the responsible executive officer of the 
factory had improperly allowed to be disregarded. At the time 
of the explosion three persons were in the building, viz.:—A man 
named Rea, who acts as a sort of foreman or leading hand in the 
detonator factory ; a man named Henry Baynes, aged 27; and a 
boy of 144, named Charles Bodeker. 

““The operations carried on in this building are as follows :— 
The empty detonator shells, cylindrical copper capsules about lin. 
long, are brought in the building and arranged in brass trays per- 
forated with 100 holes, each hole being exactly of the size to 
receive one detonator. The capsules are arranged so that their 
mouths are flush with the surface of the plate, and the charge of 
—nearly dry*— detonating composition—which has been brought 
from (b) in batches of 2# oz. in a 4in. cube wooden box, the com- 
position itself being laid in paper inside the box—is then brushed 
gently into the capsules, to the extent of 12 pie per detonator, 
or about 2} oz. per 100 detonators, or nearly 1 Ib. of detonating 
composition to about 590—say 600—detonators. 

** This operation is carried on upon a little leather covered table 
in the first compartment on entering the shed. The work aj 
to have been_usually performed by the boy Bodeker. Wi en & 
plate of filled detonators is ready it is passed into the second 
compartment, and there deposited ona shelf, where it remains 
until the person who is working the press has completed the 
slate full on which he is at work, when he hands the empty plate 

ack to the filler, who in the meantime has brought in a fresh 
batch of composition from the drying house, and deposits the 
filled plate in a small copper ‘shelter’ on his left hand near the 
pressing machine, from which ‘shelter’ he can take the 
detonators for ing, one at atime. The copper ‘shelter’ is 
so placed as to be screened by a wooden screen from the line of 
fire of that part of the press where the detonators are actually 
receiving the pressure, and where, therefore, the risk is pre- 
sumably at its maximum. ‘The | pggee machine may be 
roughly described as consisting of a stout brass cylinder, 
from 18in. to 2ft. in diameter, containing sixteen holes, each 
of the size of the holes in the brass plates, viz., of a size to 
receive one detonator. Recently, however, with a view to 
diminish the risk of communicated explosion, only the alternate 
holes have actually been used, and the spaces between have 
been divided by small blocks of wood, which served as a sort of 
screen between the holes. Each hole has a hollow cylindrical 
brass guide above it to guide into the detonators a cylindrical steel 
piston by which the pressure of the composition is effected. The 
machine is worked by a treadle, and the pistons being in connec- 
tions with an inclined plate, which revolves with the machine, and 
the inclination of which varies as the machine turns, are succes- 
sively and gradually forced into the detonators to which they 
correspond, the descent of the | pga depending upon the 
gradually increasing inclination of the plate, and the pressure of 
the composition being thus effected and determined. Then, as 
the machine continues to travel round, and the inclination 
of the piston plate becomes relieved, the — are succesively 
withdrawn, and as the revolving cylinder comes round, the 

ressed detonators are pushed upwards out of the holes 

y means of ascending pistons, the lower end of which rest 
upon a fixed inclined copper plate, the inclination of which is so 
regulated as to bring the ascending pistons to bear at the same 
time as the pressure of the descending pistons is relieved. Thus 
the Pg of working the machine consists in working the 
treadle, in feeding the empty holes with filled detonators from 
the ‘copper shelter ;’ and removing with the right hand the 
pressed detonators as the cylinder comes round again. The 
pressed detonators as they are taken from the machine are placed 
one by one on to a stand immediately to the right of the machine 
and convenient to the operator. en the 100 detonators are 
collected, they are deposited gently in a hair sieve over a bucket 
of water, and any loose which may be about them is 
carefully shaken through the sieve into the water. Then a 
handful of sawdust is thrown over the detonators in the sieve, 
and they are placed—with the sawdust—in a covered box on the 
floor, just within the compartment of the shed in which the 
pressing is carried on. hen 600 detonators—equal to about 
Hog composition—are collected in this box, they are removed to 

e magazine. 

“‘Now, however well suited the pressing machine may be for 
the particular purpose for which it was designed, it is evident 
that the whole operation is one which calls for the greatest care 
and most unremitting attention on the part of the operator. 'The 

rocess entails the manipulation of detonators from which a 
highly sensitive composition unavoidably escapes in the process 
in small quantities; the escaping composition is liable to be 
brought into contact with metal surfaces, and although instruc- 
tions are given, and I have no doubt are attended to, as to the 
frequent wiping down of the machine, it is simply inevitable that 


* The composition is stated to contain about ‘5 per cent. of moisture. 








small accumulations of this highly sensitive composition should 
collect about the machine, and that there must occasionally in 
practice be some departure from that theoretical perfection of 
working, and that scrupulous cleanliness and entire freedom from 
friction or a blow, upon which the freedom from accident mainly 
depends, Then, again, there is always the liability of a detonator 
not entering the hole correctly, and being thus subject to 
abnormal influences by which an explosion may be effected. In 
short, the working margin of safety is obviously narrow in the 
extreme ; and the necessity for correspondingly strict and vigilant 
care on the part of the operator is thus apparent.” 

After discussing several possible causes of the accident, Major 
Majendie proceeds :—‘‘ Whether the accident did originate in 
this way or not, I suppose we shall never know with absolute 
certainty, but it is possible to say with confidence that the oppor- 
tunities for an occurrence of an accident in the press were far 
more numerous and obvious than with the detonators in the 
‘shelter’ or the stand. When I first heard of the accident I 

1, almost instinctively, that the explosion had originated 
through the firing of a detonator in the act of pressing, and that 
it had communicated to others. Butan examination of the machine 
places it beyond doubt that this was not so. Of the four detona- 
tors which remained unexploded in the machine, one was at the 
point where this pressure was commencing, another was at the 
point of maximum pressure, a third was at the point where the 
pressure was relieved, a fourth was at the point where the pressure 
was still further relieved and the piston all but withdrawn. In 
short, the particular detonators which did not go off included 
the very detonators to which the explosion would naturally and 
on the face of it be attributed. And if these detonators did not 
originate the explosion, it is easy to understand why they should 
have remained, as we found them, unaffected by it, the reason 
for their escape being that each of them had its mouth closed by 
the piston. But if the boy had a detonator in each of the other 
four holes these would all have been free of the pistons, viz., one 
in process of insertion into the hole, one to which the piston was 
approaching, one which the piston was just leaving, and one 
which had n or was being delivered from its hole. I cannot, 
however, iy | whether he had detonators in each of these four 
holes ; but I can say confidently that there were detonators in 
two, because the holes themselves were enlarged and distorted by 
an explosion within them. These were the holes from which the 
detonator was all but delivered, and the hole into which it had 
recently inserted, i.e., the hole which was approaching the 
boy on his right and the hole which was receding from him on 
his left. The two holes between—or nearly opposite the boy— 
showed no sign of enlargement, but the metal above and about 
them had an appearance as if an explosion had taken place there. 
In assigning these positions to the occupied and unoccupied holes, 
I have allowed for the continued revolution of the machine about 
10in. to llin. after the explosion occurred, a fact which is esta- 
blished beyond doubt by certain marks and indentations on the 
machine, which afford an exact indication of where an explosion 
occurred, and which, coupled with the present position of the 
machine, furnish a reliable measure of the distance it travelled 
after the explosion. The fact is also important as establishing 
that the boy was actually working the machine at the time of the 
accident. 

‘After the accident the managing director of the company 
picked up among the débris the shell of an exploded detonator, 
which he been good enough to give me, which bears unmis- 
takeable marks of the presswre of the piston upon its side. That 
is to say, this detonator had evidently been exploded by the 
descent on to its side i the closed end) of the piston of the 
machine, and the she marks which indicate that this 
pressure had occurred as the detonator lay across a hole 
into which the piston had slightly pressed a portion of 
the copper. A detonator exploded in this position would 
not enlarge the hole, but would produce all that appearance of 
explosion above and about the hole which I have stated was 
actually observable on the hine, and a detonator exploded in 
this way would undoubtedly have been likely to have caused the 
explosion of other detonators in its immediate vicinity. The 
recovery of an exploded detonator thus marked and indented, 
taken in conjunction with all the other surrounding circumstances, 
certainly appears to point pretty clearly to the probable cause. 
It is of course not impossible that the boy either while introduc- 
ing a detonator into a hole in the neighbourhood of which there 
may have been spilt fulminate, or in the act of withdrawing a 
detonator about which there nf have been spilt fulminate, 
created sufficient friction to explode it, and the explosion thus 
established extended to the detonators in the ‘shelter’ on the one 
hand, and in the stand on the other, and then to the other 
detonators in the building; that the explosion which Baynes 
ery eee under his feet in reality travelled to him vid the 
box of finished detonators which stood near his feet, the explosion 
of the composition in his hand following directly. _ All this would 
necessarily be the work of an instant of time, and the communi- 
cated explosions would hardly be marked by any appreciable 
interval. 

«In regard to the ——— of the explosion being caused in 
the manner suggested, it Fig well to remark that all detona- 
ting compositions are of the high 
superior sensitiveness, indeed, forms the distinguishing mark or 
feature of what is described generically as ‘fulminate’ in the 
Order in Council classifying explosives. And two accidents have 
occurred in the Royal Arsenal, Woolwich, from the mere scrapi 
up on a highly polished metal plate, with a wooden scraper, "ot 
some cap composition analogous in its general characteristics to 
the composition now under consideration. It involves, therefore, 
no antecedent improbability to assume that if a little spilt com- 
position were lying on the metal surfaces of the machine, and 
the boy were feeling about on a revolving plate with a copper 
detonator, and trying to get it into a hole which it fits pretty 
tightly, he might explode the composition, and bring about such 
an accident as that which I am considering; and in this case the 
explosion of the indented detonator may have followed upon, 
instead of causing the accident. But it certainly appears to me 
very much more probable that the accident originated in the 
descent of a piston of the machine upon a detonator lying across 
the hole—viz., the indented cagledhd Gaeiaher which was after- 
wards recovered—and that the train of consequences indicated 
above followed this initial explosion. 

“Under the circumstances, it may, I think, be fairly concluded 
that the occurrence was the result of an unfortunate accident, 
and may be attributed either, (a) to the explosion by friction or 
otherwise, of some detonating compositior ‘n or about the press- 
ing machine; or (b) to the explosion of | detonator which had 
fallen from the boy’s hand across a hole, by the descent of a piston 
upon it; the explosion, in either case, having extended to the 
other detonators and composition in the building. And of these 
two causes, I think the second decidedly more probable.” 








est degree of sensitiveness. This 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on Tuesday, the 21st of May, Mr. W. H. Barlow, 
F.R.S., vice-president, in the chair, the paper read was ‘On the 
Design generally of Iron Bri of very ge — for Rail- 
bo! Traffic,” by Mr. T. C. Clarke, M. Inst. C.E., of Philadelphia. 

ince the year 1863, when a paper on the subject was presented 
by the late Mr. Zera Colburn, no communication had been sub- 
mitted to the Institution relative to the construction of iron 
a bridges of long spans, as practised in America. At that 
time the longest iron span in America was the central tube of the 
Victoria Bridge at Montreal, 330ft. in the clear. Since then, 
several bridges had been built with wider openings, and one had 
lately been completed over the Ohio river, at Cincinnati, with a 
clear span of 515ft. This was the longest railway girder yet con- 
structed, the next longest, the Kuilenburg bridge, in Holland, 


being 492ft. The arches of the St. Louis Bridge were also 515ft. 
span. Almost all American bridges of spans exceeding 100ft. 
were pin-connected, instead of being united by rivetting. That 
plan was preferred on account of the mathematical certainty with 
which the strains could be calculated, and the deflection or camber 
ascertained—of the economy, ease, and celerity of erection, 
which for rivers subject to sudden floods was a matter of vital 
importance—and because it was believed that the parts of a 
bridge could be more strongly united than by rivetting, and that 
a considerable reduction was possible in the dead weight of iron. 
Two of the latest and best examples of American long-span 
iron bridge constructions were chosen for illustration. One was 
the trussed girder bridge across the Ohio river at Cincinatti for 
the Southern Railway—515ft. between the bearings, and erected on 
temporary stagings of timber—designed and executed by Mr. J. 
H. Linville. The other was the bridge of three spans of 375ft. 
each, carrying the same railway across the. Kentucky River, the 
engineer in this case being Mr. C. Shaler Smith. th bridges 
were noteworthy for their economical design, and for their com- 
paratively Snail anova of dead weight. 

The Ohio Bridge consisted — of rolled iron, pin-connected. 
The girders were quadrangular, each 514ft. deep, the panels being 
25#ft. long, and the girders 20ft. apart from centre to centre. 
The weight of iron in the span of 515ft. was 1176 tons. With a 
total load of 431 tons, the centre deflection of the east truss was 
2¢;in., with a permanent set of ?in., that of the west truss being 
2in., with no permanent set. 

Advantage was taken by the engineer of the Kentucky River 
Bridge of two towers and sets of anchorage, formerly constructed 
for a suspension bridge across the cafion, which had not been com- 
pleted. The first panel of this bridge on each side was bolted to 
the towers, and was then corbelled out panel by panel. The towers 
were calculated to be strong enough to carry 196ft. of projecting 
spans. At this point the spans were supported by temporary 
towers of wood. The corbelling out process was continued until 
the above spans each reached the main iron piers, which were 
built up simultaneously, so that the two met in mid-air. Each 
half of the centre span was then corbelled out as before, until 
they met in the centre. At this stage of the work, the upper 
chords being in tension ard the lower in compression, the former 
were nearer to each other than the latter by a few inches, The 
method of closing the gaps under the changes resulting from 
alterations of temperature was then described. Up to this time 
the bridge was a girder 1125ft. long, continuous over three spans. 
But while the abutments on the cliffs were stationary, the iron 
piers rose and fell under changes of temperature, and so varied 
the strains on the web system. The shore spans were 
therefore hinged at points 75ft. from the piers, leaving a 
centre girder 525ft. long, supported by piers 375ft. apart. 
Both of the web systems of diagonal rods were consolidated 
into one member at the point of contrary-flexure, and 
were separated again after the hinge was passed. When the 
bridge was tested it was found that the movement of the lower 
chord tenons under the passing load was l4in. Every effort was 
made to secure the uniformity of the modulus of elasticity of 
every part of the ironwork. Nevertheless, the variation in 
length, between the east and west chords, was lin. in 1125ft. 
When the end spans were loaded with 277 tons, and the centre 
span unloaded, the central deflection was 1°52in., and the upward 
movement of the central span was 2°83in. With the centre span 
loaded with 331 tons, and the end spans unloaded, the central 
defiection was 3°5in., and the upward movement of the cantilever 
was 1°58in. With all the spans loaded, 814 tons in 904ft., the 
centre deflection of the centre span was 1°62in. The Kentucky 
River Bridge occupied four months and four days in erection, the 
average number of workmen employed being fifty-three. The 
average cost of erection was about £2 10s. per ton. The weight 
of iron in the bridge was 3,654,271 Ik. e depth of the truss 
was 374ft., and its width was 18ft. The iron pier at the base was 
28ft. by 71}ft.; at the top it was 1ft. by 18ft.; and it was 177}ft. 
high. This was one of the boldest and most original pieces 
of bridge engineering in America. Both it and the Ohio 
River Bridge were conspicuous for economy of design. Economy 
of design was obtained by proportioning all the parts of a 
bridge with a similar factor of safety, and then combining those 
ae into a whole ; and, secondly, by using such proportions of 

eight of girder, length of panel, and combination of parts; also, 
such width apart between the girders, and such methods of bracing 
the two into a structure able to resist wind pressure or shocks, as 
would accomplish the first requisite with the least quantity of 
metal. The problem could only be solved by a tentative process. 
To show how this had been accomplished, the author gave a tabie 
of the weight of iron and other important data of some of the 
most conspicuous long-span railway bridges constructed in Europe 
and America, and contrasted several of the examples cited. 
Finally the author stated that the workmanship of long-span 
bridges in the United States was generally first-class ; and that 
the price of American bridge work had fallen year by year, from 
£40 6s. per ton in 1870, to £20 16s, per ton in 1877. 

At the twenty-fifth and concluding meeting of the sixty-first 
session held on Tuesday, the 28th of May, Mr. John Frederick 
Bateman, F.R.S., President, in the chair, the discussion on Mr. 
T. C. Clarke’s paper on “‘ The Design of Iron Railway Bridges 
of very large Spans,” was continued throughout the evening. 

It was announced that the Council, acting under the powers of 
the Bye-Laws, had recently transferred Messrs. Samuel Abbott, 
John Brunlees, Henry Davey, John Dickson Derry, Ben James 
Fisher, Charles Edward Gael, B.A., Walter g Kees Ailsa 
Jansen, Thomas Miller, Robert Andrew Robertson, and Alex- 
ander Smith, from the class of Associates to that of Members ; 
and had admitted Messrs. John Tipping Gardner, James Bernard 
Hunter, Stewart Kershaw, and James Brown Stephen as Students. 

The monthly ballot resulted in the election of twenty six candi- 
dates, viz. :—Messrs. Albert Duncan Austin, Resident-Engineer, 
Government Railways, Invercargil, New Zealand; Thomas Horn, 
Great Northern Railway ; William Heerlien Lindley, Frankfort- 
on-the-Maine ; Henry Augustine Fitzgerald MacLeod, Canadian 
Pacific Railway; Thomas Frederick Parkinson, Ex. Eng., 
P.W.D., India; Gerald Edward Smith, Madras Railway; and 
Patrick Stirling, Locomotive Superintendent of the Great 
Northern Railway, as Members; and Messrs. Walter Bentley, 
Leeds; Rev. James Oliver Bevan, M.A., Castle Bromwich ; 
John George Blackett; P.W.D., New Zealand ; John Edward 
Corry’ Lozova-Sebastopol Railway, Crimea; Charles Fowler, 
Leeds; William Griffiths, Hammersmith ; Charles Horsley, Wharf- 
road, City-road ; Willoughby Rochester Hughes, Stud. Inst. C.E., 
Valparaiso ; Charles Lavey, Great Northern Railway ; Edwin Lee, 
Oxenhope, Yorks ; Henry Charles Litchfield, Cape Government 
Railways, Port Elizabeth; John Macnie, Londonderry Gas Com- 

any; John Monthermer Montague, B.A., Stud. Inst., C.E., 
okies Bengal (State) Railway; John Curwen Pottinger, Ex. 
Eng., P.W.D., Bombay; Hans Roderich Leopold Reincke, West- 
minster; Michelangelo Sclaverani, Turin ; John Tunstall Barns- 
bury-road ; John outa Newport, Mon.; and Robert Henry 
Willis, Stud. Inst., C.E., Foulis-terrace, as Associates. 

In the past twelve months there has been a net increase of 133 
members, 79 associates, and 66 students, while the honorary mem- 
bers remain the same. These several classes now number 1072, 
1770, 524, and 16 respectively—together, 3382, as against 3104, at 
the same period last year, being an increase at the rate of 9 per 
cent. During the recent session, 95 associates have been trans- 
ferred to the class of members ; 56 members and 208 associates 
|—56 of the latter having before been students—have been 
| elected ; and 148 students have been admitted. 











AN article in a late number of the Pekin Gazette, written by 
Chin Hoo, says Kung Foo Whing, a distinguished philosopher 


| who fiourished about the year 970, invented the telephone—which 
{ is known in China as the “‘ Thunthsien ”—in the year 978, 
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Tue machine illustrated herewith is for trimming bevel and 
other gearing, and may be described by an abstract from the 
patent specification of Mr. J. Smith, Carshalton. bapa ja we 
consists of a standard A sliding upon or fixed to a bed-plate B | 
in line with the axial line of the lathe head C, Figs. 1 and 2, to | 
which the wheel D, shown in dotted lines, to be trimmed is | 
fixed. Either or both the bearing bracket A and the chuck | 
head C is to be capable of adjustment in a longitudinal direc- 
tion. In the bracket A is a strong centre stud E carrying a | 
radial bracket E', which is free to turn horizontally upon the 
stud. The radial bracket is of required form for the reception 
of one end of a slide arm F, which is secured to the radial bracket 
by a pin E* on which it is free to radiate. In guides on the 


| 
j 


slide arm works a sliding rest G which carries the trimming | 


tool or cutter H. A stud K is provided for reception of one 
end of a connecting-rod L, giving motion to the slide rest G. 
The other end of the connecting rod is connected to a slotted 
link M for giving reciprocating motion by adjustable crank N, 
but the fixed centre Mt of the link is carried upon a collar- 
plate M* capable of adjustment around the centre stud E carry- 
ing the radial bracket E?. 
carries upon a stud F’, Figs. 2 and 4, an anti-friction roller or 
toothed roller and rack, which is carried on a bracket O adjust- 
able on a longitudinal or segmental slide O'. This bracket O 


is also fitted with a vertical slide P actuated by screw P? to | 


adjust the outer end of slide arm F, and vertical position of the 
cutter, and to the slide P are secured adjustable cam-plates Q, 
which are of the shape or curve to which the teeth are intended 
to be trimmed. The anti-friction roller on the end of the slide 
arm F, Fig. 4, works over these cam-plates, the slide arm being 
worked horizontally by a screw Rk and by an universal 
connecting-rod R*, either automatically or by hand. For 
trimming skew bevel wheels the outer end of the slide arm F 
will be raised or lowered to the angle of the skew, and the 
connecting-rod will be connected by universal joint to the 


slotted link M for imparting the requisite reciprocating | 


motion. For trimming spur wheels 2 separate sliding rest 
carrying the cutter will be provided to slide on the slide arm 
F to replace the part G* of the sliding rest G of Figs. 2 and 3, 
but the sliding arm F will in this case be secured on a joint 


pin as E*, so that it will be parallel with the bed, and recipro- | 


cating motion will be communicated as desired. 








HITCHINERS AUTOMATIC RAILWAY 
COUPLINGS. 


ILLUSTRATIONS of several forms of railway couplings were | 


recently described in our pages, and the following relates to 
a very simple one recently brought out and applied to several 
trucks in the North of England. It may be applied to any 
kind of truck or wagon, provided that the difference in the 
horizontal distance between the end of the buffers and the 
point of attachment of the hook is not of necessity more than 
about 6in. or Sin. Referring to the annexed illustrations, Mr. 
Hitchiner’s coupling will be found to consist of :—A, hori- 
zontal shaft, on which are placed an angle plate, draw bars, 
tappet springs, and cams; to this shaft is also fastened the 
levers for coupling or uncoupling. B, malleable iron plate, 
set at an angle of 60 deg., so as to form a face for the hook to 


slide upon on coming in contact with it. On either side of this | 


plate there are shoulders tapering down to the same facing as 
the centre part of the plate. In the event of the coupling 
hooks falling on these shoulders, they slide down till they 
come side by side. Cis the hook, or coupling, the face of 
which is set at an angle of about 50 deg., so that it easily 
mounts the inclined plate. The jaw part of the hook is 








| position or not these faces are in their respective positions. | 


The outer end of the slide arm F | 














in order that when two hooks come coupling, and though some of this is purposely left to facili- 


allowed considerable play, 
in contact they fall side 
movement on curves. The same part is also provided with a 


S side, and also to allow transverse | tate starting, the injury can be reduced with the coupling 
illustrated, as the space between dead buffers is only sufficient 


to allow for curves, and in spring buffers the springs are 
snaking a 


nib, or brought to a taper point on both sides of the jaw, so i ; 
that when it is necessary to couple a wagon by the ordinary | slightly compressed in the act of coupling, thus } 
links the hook is lifted up till this nib with the action of the | connection approaching that of a passenger train, and avoiding 
draw-bar sping keeps the hook from coming in contact with | most of the violent concussion in shunting, a process in which 
the chains. D is a cam, with a small boss, fastened on the 

shaft A, and so arranged that whether the plate is ina coupling | 


QUT OF ACTION FOR &—> 
COUPLING BY OROINART LINKS ¢ 


| Against these faces a tappet spring, marked E, acts, which is | 











| 





Position 





t 
t 
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a considerable saving in time may be effected. In the case of 
| an obstruction on the line, the passenger carriages may be 

uncoupled from the engine by the driver, or by the from 
| his van, by means of a cord passing from the tender to the 


| brake shaft, by which he can uncouple and put down the 








CAMS, 
& TAPIT SPRING 








also supplied with a facing, so that in any position of the lever 
the plate is held firmly, thereby making it very useful for fly- 
shunting. F is a draw bar on each side of angle plate, fitting 
on the shaft A. GG are levers for coupling or grat pens 
It will be seen that the carriages or trucks will couple 
| themselves on contact without assistance, and can be uncoupled 
| from the side with facility. By turning the plate B, wagons ; 
can also be driven together without coupling, as required for | motion, become coupled with the runaway or truck 
fly shunting, thus accomplishing some of the work most | immediately on their ing in tact. Mr, Hitchiners 
| dangerous with the common link coupling. Much injury to | automatic coupling is simple in construction, cannot be easily 
| goods, cattle, and rolling stock, results from the slackness of the disarranged, and it seems to accomplish all that is desired. 


END VIEW 


| brake by one motion. In the event of one or more vehicles 





| accidentally running away on an incline, an engine provi 


with this coupling sent after them could, by its self-acti 
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THE PARIS EXHIBITION—NARROW GAUGE TANK LOCOMOTIVE. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘i the opinions of our 
€0' nts. 





PERMANENT WAY. 

Stmr,—I am exceedingly sorry to be obliged to ask you once 
more for some of your valuable space for a reply to Mr. Wood’s 
letter, appearing in your last issue. I may at once say that this 
will be the last word I have to say on this question. 

Mr. Wood concludes his letter by the following words :—“‘ It 
is a ‘well-known’ fact that Mr. Hilf, as chief engineer of the 
Austrian railways, has had an opportunity of applying his own 
system which few men have had before.” Now, if this means 
anything, coming as it does after a repeated puff of Mr. Wood's 
own system, it means that Mr. Hilf being the chief engineer of 
the whole of the railway system of the Austrian Empire, 
employed, by the authority of his position, his own system on the 
lines under his own management. I leave your readers to judge 
of the fairness on the part of a would-be rival to try and discredit 
in this way the invention of his competitor. But apart from the 
question of good taste, and unfortunately for Mr. Wood’s reputa- 
tion as an ascertainer of “‘ well-known” facts, Mr. Hilf, so far 
from being the chief engineer of the Austrian railways, was 
simply the chief engineer of the Hessian Railway, before the 
extinction of that littl dukedom. Mr. Wood’s geographical 
knowledge will, perhaps, allow him to compare the size of this 
defunct dukedom with the fact of about 1000 miles of Mr. Hilf’s 
system being now adopted. 

For Mr. Wood's further edification, I will also inform him that 
Mr. Hilf is not, nor ever has been, chief or any other engineer of 
the Austrian railways, or even of any single railway in Austria, 
and that he still is at his old post in Wiesbaden. In the face of 
Mr. Wood’s assertions, I must ask you to be good enough to 
publish the following list of railways which, among others, are 
using Hilf’s permanent way, and not a single one of which 
belongs to the Austrian Empire :—The Imperial State Railways 
of Alsace-Lorraine, the Saarbruecken Railway, the Frankfurt 
Bebra Railway, the Nassau and Berlin-Nordhausen Railway, the 
Hanoverian State Railway, the Bavarian State Railway, the 
Wurtemberg State Railway, the Hessian Ludwig State Raii- 
way, the Thuringian State Railway, the Belgian State Railway, 
&c. You have allowed Mr. Wood to challenge comparison 
between his and Hilf’s system. In my first letter I gave no 
reason at all for such a challenge ; I only corrected some of Mr. 
Wood’s most serious mis-statements with regard to Hilf’s perma- 
nent way, and purposely avoided any comparison. 

Now, however, I will ask him two questions with regard to 
his permanent way. First, does he seriously maintain that his 
bent wrought iron or steel chair, provided as it is with sharp- 
cornered incisions—not to say nicks, just in that place where it 
ought to be strongest—will stand the driving-in of a wedge with- 
out breaking or unbending, or that if not breaking but unbending, 
it will hold the rail tight and continue doing so? Secondly, does 
he think that the punching of four sharp-cornered square holes, 
exactly in those two parts of each sleeper which have to bear the 
brunt of the impact of the trains, and of a joint area of, I should 
say, at the very least, 14 square inches, can be a desirable feature? 

ut is it fair of Mr. Wood, and is it fair to your readers, to 
compare on the one side an “invention” made by, what 
I supposed must be called a comparative outsider, pro- 
bably in a couple of hours on his drawing-board, and on the 
other side a “‘system” well tried, gradually worked out, and 
improved during more than ten years’ practical experience by a 
specialist, one of the oldest railway engineers in Europe, the 
former—Mr. Wood’s—as yet in its proper place on the drawing- 
board, the other—Mr. Hilf’s—introduced on a thousand miles of 
railroad. 

In conclusion, you will, I hope, allow me the following remark. 
Some of our engineering societies and institutes unfortunately 
omer to drawing-board inventors very great facilities to puff under 
the plea of reviewing some branch of engineering, untried 
inventions of their own, and thus to put themselves on some sort 
of an ephemeral level, and see themselves in print on the same 
page, with names and things of tried merit, and deserving 
real consideration. If I have been mistaken in my judgment 
shall be glad to apologise to Mr. Wood as soon as some hundreds 
of miles with his bent clip chair have stood five or ten years’ 
practical use. Henry Srvoy. 

Manchester, May 27th. 

BOILER INSPECTION. 

Srr,—As I should be extremely sorry to expose my former 
employers to an attack similar to that recently made upon me by 
“Inspector No. 2,” I must decline to furnish him with any 
further facts, figures, or dates; but I enclose a few notes for your 
own satisfaction to show my good faith in the matter. I neither 
intended nor implied any slur on boiler inspectors in general or on 
any individual members of that body. The inference which I 
did draw was, that even a competent inspector, in a case where 
all that was possible was done to facilitate his task, could not 
satisfactorily perform it in the limited time named. In no case 
did I receive any complaint from an inspector as to want of 
facility, or that he was hurried, impeded, or annoyed in his 
work. 

I regret that the tone which your correspondent has seen fit 
to assume, and his distortion of my statements—to take a single 
example : I never stated that nearly sixty boilers were prepared 
for inspection in two days, but that they were leenelied ie that 
time, which is a very different thing—for which distortion, and 
for the inferences drawn therefrom, I am in no way responsible, 
oblige me to pass over his last letter without reply. I do not 
withdraw any of my own statements. W. S. Hat. 

Abbey Works, Nuneaton, May 20th. 








Srr,—On perusing your recent strong article in ref rence to the 
inspection of boilers by insurance companies, I was convinced 
that the cases referred to were not connected with the company I 
manage, viz., the National Boiler Insurance Company, Limited. 
I note your remarks respecting the alteration of setting of boilers. 
We have supplied hundreds of plans for setting new, or alteration 
of the flues of old boilers, the result being, I believe, in every case 
satisfactory where the plans supplied were adhered to. We have 
also supplied thousands of plans and details for strengthening 
tubes, ends of boilers, manholes, sketches of position of feed 
discharge, fittings, &c. &c., the advice given being founded on 
our very large experience with thousands of boilers. Occasionally 
we have found ourselves opposed by engineers who work for firms. 
They, lacking our special experience, do not understand, and 
sometimes condemn, necessary suggestions made to owners, or 
induce the latter to disregard them, thereby causing avoidable 
danger to be incurred. Sometimes our suggestions are carried 
by parties entrusted with the work in an inefficient or need- 
lessly expensive manner. I have also known many small altera- 
tions and repairs not advised by us, which have cost more, in the 
case of smail boilers, than the latter were worth when new. It 
is most difficult in many instances to convince owners of risk 
incurred. We have found boilers which have been at work, say, 
from ten to twenty years, set with inaccessible flues, rendering it 
impossible for anybody, however skilled, to ascertain the state of 
the boiler; and although the danger incurred has been poin 
out, and exemplified by reference to explosions which have 
resulted with most disastrous effects under similarcircumstances, the 
advice has too often been neglected. It is, however, with pleasure 
that I record that in the majority of cases the owners are glad to 
take any reasonable steps to render their boilers safe, and appre- 
ciate the advice given. No pains are spared on our part to render 
the work of inspection we undertake thoroughly efficient, reliable, 
and satisfactory. In some instances, however, our work is much 
hindered by the apathy or neglect of owners, who, although the 


inspector has attended by special appointment to examine their 








boilers, neglect to make the necessary complete preparation, 
hence the work of the inspector, disagreeable and responsible as 
it is under the most favourable circumstances, is not facilitated, 
but its satisfactory performance is rendered impossible. 

Despite the difficulties referred to, the success and efficiency 
of our general service is exemplified by the following statistics, 
taken from my annual report for last year :—“‘ Two fatal explo- 
sions, causing the death of three persons only, resulting from 
causes over which we had no control, have occurred since the 
establishment of this company in July, 1864. In the same period 
over 900 persons have been killed, and over 1500 se-iously injured, 
by the explosion of boilers not under the inspection of, nor 
insured with this company.” 

The statement that some inspectors have revenged themselves 
upon owners by ordering unnecessary repairs can scarcely occur 
with the arrangements adopted by our company. Our inspectors 
are instructed not to advise verbally, and insurers are requested 
to communicate direct with me respecting any matter upon which 
they desire advice. If inspectors have to advise, they are required 
to supply in writing to me full particulars of the suggestions 
made by them, that I may confirm them or otherwise in writing in 
my report, which is always sent to the firms after each inspection. 
Records are kept of every boiler, and of any defects or peculiarity 
that exist, also complete sketches and dimensions for reference, to 
enable me to advise the firms reliably. We do not claim infalli- 
bility nor perfection in our arrangements, nor in the skill or in 
the work performed by our officials, but every effort is made, and 
no reasonable expense is grudged, to insure success and give 
satisfaction to our insurers ; and I believe that, with few excep- 
tions, our work is duly appreciated. Should any of our insurers 
conceive that they have cause to complain, I trust they will never 
omit to write to me direct, that I may investigate the matter. 

Of course in writing as above I accept no responsibility on 
behalf of any other company ; the systems of some of them vary, 
I know, very considerably from ours. It is impossible for us to 
please every one, but I am convinced that no association nor 
company endeavour more conscientiously to carry out the work 
of inspection of boilers than the National Company; and, having 
regard to the results of our work during the past fourteen years, 
some of it performed under exceptional difficulties, it is with 
some pride that I subscribe myself 

ENRY HIuER, Chief Engineer. 

The National Boiler Insurance Company, Limited, 

22, St. Ann’s-square, Manchester, May 22nd. 





STRAP DRIVING. 

Sir,—I have a strap 17in. wide revolving upon two 6ft. pulleys 
at the rate of 2000ft. per minute. The shafts upon which the 

ulleys are fixed are 21ft. apart from centre to centre. The strap 
; ad 7000 throstle spindles, which make 4800 revolutions per 
minute. As this strap has m in use less thar two years, cost 
over £50, was made by Sampson, of Stroud, is already showing 
signs of weakness, has broken twice, and does not work satisfze- 
torily, can any of the readers of THe ENGINEER inform me what 
is the cause, and what amount of indicated horse-power such a 
one: should drive, and how long it might reasonably be expected 
to last ? 

The conclusion which my experience points to at present is, 
that barring the noise produced by bevelled wheels, strap-driving 

wer is much more expensive and less satisfactory than driving 
by wheels, for in addition to other drawbacks, I have had to 
diminish by one-fourth the number of spindles driven by the strap 
within the last few days. 

The observations of any of your readers based upon actual 
experience of strap-driving pee «wei would doubtless confer a 
favour upon others besides THos. BRAMWELL. 

Little Lever, Bolton, May 20th. 





ATHERTON’S PATENT TIRE FASTENING. 

Srz,—With your kind permission I will say a few words in 
reply to your two correspondents of last ek. Both seem to 
doubt whether such a thing could happen as a tire revolving on 
the skeleton of the wheel, in consequence of its becoming heated 
by the application of brake power. Such a thing is not only 
possible, but I can positively affirm that it is probable, and that 
which Mr. Atherton relies upon as a means of safety, the taper of 
the clip firmly holding on to the centre, would only increase the 
probability of the centre moving the ring with it when it is ren 
dered loose by the heat generated by excessive brake power. 
Mr. Atherton seems to think ‘knocking down” and “ oxidisa- 
tion” scarcely sufficient, and so has adopted another alternative 
—a set screw through the thread on the ring into the tire. This 
would certainly, I think, be effectual in preventing the centre 
from moving the ring. 

With reference to the loose flange being simply an adoption of 
a kind of fastening in use, I only mentioned it so that I might be 
able to say now that if that loose flange is secured in any other 
way than by Mr. Atherton’s screw, it would be no infringement 
of his patent, the only new thing about which is the screwing of 
the ring into the tire, instead of, as formerly, slipping it into a 
groove, and hammering the tire down on to it. DIOGENES. 

Walsall, May 21st. 


CORRUGATED BOILER FLUES. 

Str,— As “Boiler” will persist in misunderstanding my 
statements, and attributing to me assertions or opinions 
which I never utte’ or advanced, I am compelled to 
correct him ; although I reluctantly take up the space which 
might be filled with far more interesting matter than corrections 
of misstatements and lessons in very elemen’ mechanics, I 
may now state that this is my last reply to “‘ Boiler,” as I cannot 

ibly spare the time to answer his random statements, and I 
think that his time might be more profitably employed in 
thoroughly mastering the first principles of mechanics. 

“ Boiler ” was so very particular in one of his earlier letters about 
the proper use of the words flue and tube, both of which I see he 
now uses, I should advise him to learn the difference between a 
statement and a fact, so that in future he may not commit him- 
self. The question of comparative strength and efficiency is one 
of the points under discussion, so “‘ Boiler” cannot assume either 
one or the other, and use it in ey of his arguments until the 
question is settled practically. ‘ Boiler” appears to think that 
the expansion of the corrugated flue will be less thax that of the 
plain flue ; but if he understands the composition and resolution 
of forces, and will resolve the vertical and angular forces he 
mentions, horizontally, he will at once see the error he has com- 
mitted. He says I deny the Galloway tubes being stays; I have 
never once even hinted at such a thing, I know the value of them 
as such too well to make such an absurd statement, and I men- 
tioned in one of my letters that when they were used stiffening 
rings were unnecessary. I shall be glad to know when they 
commenced making Galloway tubes a “flattened oval ;” this is 
quite new to me, but I must be behind the time. ‘“‘ Boiler” says 
that I assume that scale is formed equally in all parts of the 
boiler ; this is another misstatement, and to prove that [ should 
not even dream of such a thing, I shall be glad to show him a 
good collection of scales taken from boilers of different types, 
amongst which is a sample 4in. thick, taken from the bottom of 
an old-fashioned, low-pressure boiler, and from the top of 
the flues of the same boiler, taken at the same time—the sample 
is only } of an inch thick. “Boiler” surely means that idea 
about the ‘‘ sediment chamber” in the Galloway tube as a joke, 
and as such I appreciate it highly. The ‘slightest pressure” 1 
referred to as likely to cause the concertina action does not 
necessarily mean another force beyond that due to expansion, as 
‘* Boiler” imagines, but it is the resultant of the expansion and 
partial resistance of the ends. “ Boiler ” says that I drew the 
inference that water stays—flanged points, Bowling rings, and 
otherstrengthenings—were unnecessary. This is another gross mis- 
statement, the inference only existing in “‘ Boiler’s” imagination. 








I now come, for the last time, to the question of a flue actin 
asastay. I may here state that throughout I have assume 
nothing but what I could substantiate, and the figures I gave in 
the formula for calculating the expansive force of iron were no 
myths, but the results of most elaborate experiments and 
researches ; and although ‘‘ Boiler” does not choose to follow 
them for reasons of his own, about which I could make a ver 
shrewd guess, I can assure him that they are quite correct. He 
says he never stated the expansion to be 24in. No, but he said it 
was l}in. at one end, and if he had removed the brickwork at the 
other end he would have found the back end bulged out to the 
same amount ; for it stands to reason that as the ends of a boiler 
are similarly stayed, the resistance will be the same, and conse- 
quay, the effects due to expansion the same. Almost any 

ourth form boy would be able to enunciate Newton’s third law 
of motion, and would, no doubt, smile at the innocent way in 
which ‘ Boiler” defies it when he divides the pressure of 
6000 tons into a pressure of 3000 tons at each end. I must 
explain this pressure more fully, as ‘‘ Boiler” evidently cannot 
comprehend it. Supposing the tubes to expand 2hin., this 
pressure of 6000 tons would 4 developed, and to prevent it from 
expanding this amount, the above pressure would have to be 
brought into play to resist it. But it does not follow because it is 
developed it is resisted, and just as a giant does not use up all his 
energy in dragging a little child along, neither does the expand- 
ing flue absorb its energy in pressing out the end plates; the 
immense force is still there, carrying along with it anything 
that attempts to resist it, and if it conld be resisted, the tubes 
must inevitably buckle or crush. From this, ‘ Boiler” wili see 
how rashly he was speaking when he mentioned that there was 
*‘no pull, no thrust on the flue where the angle irons meet the 
shell;” the thrust was there just the same, but it was not 
resisted, as the shell went hand-in-hand with it on account of 
its own expansion, which might or might not be exactly the 


same. 

The first thing, however, which troubles “ Boiler” is the fact 
that a tube, which exerts a force of 6000 tons on each end plate, is 
at the same time a stay to them. This seems a monstrous 
absurdity to him, and is the ground-work of most of his argu- 
ments; but I think I can explain it to him very satiatactatily by 
taking a parallel and practical case. 

Let A and B be two high 

walls out of the vertical, and 
which would certainly fall but 
for the iron tie rod C, which is 
secured to the walls by means 
of a nut and washer on each 
side. Now, suppose we heat 
the rod to such an extent that 
it exerts an expansive force of 
6000 tons, what will follow? 
Why the rods will force out 
the walls, but, at the same 
time, will act as a stay to them 
and prevent them from fall- 
ing. This is precisely what 
takes place in the flue of a 
boiler; C is the {flue, A and 
B are the end plates. 

In conclusion, I must state that I never said locomotives had 
screwed stay tubes, but I do say in, most emphatically, and 
without the vestige of a quibble, that the tubes in locomotive 
and marine boilers are similar in action to the furnace tubes, and 
all act as stays. I explained in my last what I meant by 
straightening the corrugations of a flue, and further explanation 
is unnecessary. JoHN J. WEBSTER. 

Hull, May 27th. 


NARROW GAUGE TANK LOCOMOTIVE. 
Tue compact little tank engine, illustrated on es 385 
and 388, is built on somewhat the same principle as the 
steam tramway engines constructed by the Société Suisse, 
with the cylinders above the platform, which we illus- 
trated last week. There are no excentrics. The motion is 
communicated to the wheels—4-coupled with a wheel-base 
of 5ft. 1lin.—by means of a rocking beam. The valve gear, 
placed below the cylinders, is worked from pF ge in the con- 
necting rod, similarly to the valve motion of the 100-H.P. 
engine exhibited by the samecompany. There are no counter- 
weights on the wheels, and the tank is carried below the 
boiler. The weight is communicated to the axles at three 
points, the leading end of the engine being supported by a trans- 
verse spring over the leading axle, and the trailing part by 
two side springs above the frame and over the trailing axle. 
The axle-boxes are united transversely by two vertical plates, 
between which the journals work on trunnions, to ensure 
adjustment of position. The working pressure in the boiler is 
no less than 195 lb. on the square inch, The leading dimen- 
tions are as follows :— 
Diameter of cylinder .. .. 
Length of stroke .. oe . 13°78in, 
Diameter of wheels o 29 00 gp. se ge joe 
TTD 5 -a0 es ee 06> 6s <6. 66 as AOE 
Heating surface of tubes .. oo se. os 66 00 SURE 
Heating surface of fire-box 30ft. 
MEIER 754 av’ po eo 4s¢ 0 00. ee ‘se 4°75 sq. ft. 
Weight of engineempty .. .. .. «1 es oe 9°6 tons. 
Weight of enginefull.. .. .. «.. .. ss os «- 12°3 tons, 
Tank holds 1 ton 1 ewt. of water Coal bunker holds 11 cwts, 














8 66in, 








Mr. J. W. Wooprorp, C.E.—We regret to observe the death 
at the age of fifty-six of the well-known engineer, Mr. John 
Weman Wonttor » who was for many years one of the chief 
engineers of Messrs. Peto, Betts, and Brassey ; he designed for 
Mr. J. Hodges most of the machinery, engines, and plant used 
in the construction of the great Victoria tubular bridge over the 
St. Lawrence at Montreal, and, as chief engineer for the con- 
tractors, he superintended the construction of the Blackfriars 
Railway Bridge, and more cee og ‘allao Harbour: he was 
also the inventor of the well-known Woodford pump, 

CLEVELAND InstiTUTION o¥ EnoingErs.—The sixth and last 
meeting of the session 1877-8 was held in the hall of the Literary 
and Philosophical Society, Middlesbrough, on the evening of 
Monday, May 27th, Mr. ‘Thomas Whitwell, president, in the 
chair. The proceedings commenced with a discussion on the 

resident s paper, read at last meeting, ‘‘ The Construction and 
Sseneguaent of Blast Furnaces,” This being the staple industry 
of the district, naturally brought out an animated discussion on 
some of the many disputed points connected therewith, Mr. 
Thompson, of the Clarence Works ; Mr. Wood, of the Tees Iron- 
works; and Mr. Marshall, of the Ormesby Ironworks taking, a 
prominent lead. Mr. E. F. Jones, of the Normanby Ironworks, 
also took part, but chiefly in reference to what Mr. Peetrin, the 
American engineer, had said. The disputed points mainly 
referred to matters of practice. Mr. Thomas Mudel then read 
a few supplementary remarks on his machine for the manufac- 
ture of bolts, rivets, &c., by longitudinal rolling, and exhibited 
samples in clay, of bolts and rivets rolled. A short discussion 
ensued, with regard to the practical difficulties in the way, in 
which Messrs. Head, Hjerleid, Wood, and Spencer, took part. 
Mr. James Nelson, Gateshead, then read a paper “ On Mackay 
and McGeorge’s Hydraulic Rivetting Machine,” which he con- 
sidered had been too much neglected by those interested in its 
object. A vote of thanks to Mr. Nelson, brought the proceed- 
ings to a close, The president, in conveying the vote of thanks, 
declared the meeting to have been, in his opinion, one of the 
most interesting and profitable ever held under the auspices of 
the institution. 
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RAILWAY MATTERS. 

Tue directors of the North British Railway have finally decided 
to open the Tay Bridge and their new Dundee station on the Ist 
or 3rd of June. 

Tue Walsall Town Council has decided to c to the House 
of Lords the appeal against the decision of the Court of Queen’s 
Bench touching the rating of the railways in the borough. 

Tur whole of the Great Southern Railway of Buenos Ayres is 
now laid with steel rails and iron sleepers, with the exception of 
~_— a mile laid with double-headed iron rails or cast iron 
sleepers. 


On the 24th inst. in the House of Commons the Manchester 
Suburban Tramways Bill came before the chairman of Ways 
and Means, and passed the Committee stage as an unopposed 
measure, 

Last year was the first in which the production of steel rails in 
the United States exceeded that of iron rails, the figures being, 
according to the American Manufacturer, 432,169 net tons of the 
former, and 332,540 net tons of the latter. 


Tr is formally notified that the Bromley Direct Railway Com- 
pany and the South-Eastern Railway Company intend entering 
into an agreement, by which the latter company will undertake 
the use, working, and maintenance of the former undertaking, 

Ir has recently been determined that the holder of a railway 
season ticket upon which it is stated that it is not available except 
at the two terminal stations named upon it, is liable for the fare 
— either terminal to an intermediate station at which he 

ights. 

Tue London, Brighton, and South Coast Railway Company 
have recently incurred very heavy expenditure in providing, on 
many parts of the line, platforms of an equal height. The new 
carriages built are being provided with continuous foot-boards, so 
sleoed as to run on a level with and close to these platforms, 

A CONVENIENT rule for finding the number of tons of iron rails 
per mile of main track is: Multiply the number of pounds per 
yard by 1] and divide by 7. Asa matter of convenience we 
give the number of tons required for the various weights :—65 Ib. 

yer yard, 102 tons per mile ; 60 lb, per yard, 94°28 tons per mile ; 
56 1b. per yard, 88°00 tons per mile; 451b, per a, 0°62 tons 
rmnile; 401b. per yard, 62°85 tons per mile; 35 lb. per yard, 
> tons per mile; 30 lb, per yard, 47°14 tons per mile; 25 lb, per 
yard, 39°28 tons per mile. 

Besipes the Matalé railway extensions works which we recentl 
illustrated, advices from Ceylon state that some important rail 
way extensions are either contemplated or in actual progress in 
this colony. The ground is being surveyed for an extension rail- 
way to Uva, which will open up rich tracts of coffee country. 
Great progress has been made with the extension of the seaside 
railway from Colombo to Kalutara, which involves some heavy 
engineering work, and a massive bridge is now being constructed 
across the ‘kalu Ganga River. 

THE most recent extension of the Midland Company is the 
construction and opening of a new route round the north of 
London. This connection is much more than metropolitan and 
local, inasmuch as it affords not only means of direct communica- 
tion between the Mansion House, Westminster, Kensington, &c., 
but with the Midland Counties, the North of England, and Scot- 
land, and, in a word, through-booking to all the stations on the 
Midland system. This is, it need scarcely be said, a great con- 
venience to the traveller, even though he should have in a journey 
to change carriages. 

THE accidents on American railways are thus summed up by 
the Railroad Gazette, for the year ending with February the 
record is as follows ;— 


No. of accidents, Killed, Injured. 
March teetce Ghee Perea 
April 69 13 34 
May 46 12 41 
June ad ab Law “SEAS eg ee 16 92 
July i ee mae oo ee ee es 21 144 
August .. 5 98 46 220 
September ed 20 88 
October ,, 82 31 112 
November 83 23 70 
December 66 8 26 
January 75 23 7 
February 67 8 31 
Totals 2 


The averages per day for the month were 2°39 accidents, 0°29 
killed, and 1°11 injured; for the year they were 2°27 accidents, 
0°63 killed, and 2°65 injured. The average casualties per 
accident were, for the month, 0°119 killed, and 0°463 injured ; 
for the year, 0°277 killed, and 1°163 injured. 
SINCE we published a statement by the chairman of the East 
India Railway Company upon the total mileage—about 30,000— 
of one of their engines being probably unequalled, a large number 
of engines have been found in America to excel that duty, and 
the statements of responsible men have been published in the 
Railway Age. First, it was reported that an engine on the 
Atlantic and Great Western road made 3681 miles in a month. 
Then the Cleveland, Tuscarawas Valley, and Wheeling reported 
an engine making 51,395 miles ina year, and as high as 5640 miles 
ina month. Next, an engine of the Indianopolis and Galion line 
was reported to have run 54,527 miles, or an average of 6058 per 
month. The Lake Shore and Michigan Southern followed with 
a record of 45,000 in nine months, averaging 5000 per month, and 
in one month reaching 7007 miles. “Nir. J. W. Hood, general 
age of the Western Maryland Railroad, has more recently 
sent the following figures relating to engines of the Maryland line 
to the above-mentioned journal :—“ In the year ending September 
30th, 1874, engine No. 8 made 48,546 miles, and engine No. 12, 
49,033 ; cost of repairs respectively, 9 cents and 3 cents'per mile 
run. 1875: No. 8 made 46,732, and No. 12, 53,345; repairs, 3°3 
cents and 2°7 cents. 1876: No. 9 made 52,204, and No. 1, 44,389; 
repairs, 3°9 cents and 2°8 cents. 1877: No. 14 made 56,305; 
repairs, 2°2 cents. The above reports show mileage made during 
our fiscal years, but by selecting twelve consecutive months, 
regardless of these stated periods, much better results could be 
shown; as, for example, the last-named engine—No. 14—made 
from April 1st, 1877, to March 81st, 1878, the following mileage : 
—April, 5333; May, 4782; June, 5100; July, 3104; August, 
; September, 5158; October, 5283; ovember, 5208; 
December, 5260; January, 5400; February, 4722; March, 5019; 
total, 59,953; repairs, 1°5 cents, When it is considered that 
this service is performed on daylight runs without chan ing 
engineers and firemen, over a road of which 43 per cent. of its 
line is com: of grades ranging from 79ft. to 106ft. per mile 
and stopping at eighty to ninety stations per day, upon a roun 
trip of 186 miles, the performance is equal to any that has ever 
come to our notice. There are actually fifty-three stations upon 
the road, and at one pn where we ascend the Blue Ridge 
from the valley of the Monocacy the grade will average 100ft. per 
mile for ten miles, and after crossing the summit makes almost as 
rapid a descent into the Cumberland Valley. This summit is 
1400ft. above one of the terminal stations—Baltimore—and the 
whole line is — undulatory. There are many curves under 
600ft. radius, and as complete a horseshoe as the famed one on 
the Pennsylvania Railroad occurs upon the heavy ascent above 
referred to. Previous to April 1st, 1875, only hand-brakes were 
used, and since then the Loughridge air-brake has been in use, 
which has materially relieved the machine by the reduction of 
speed due to the saving of time in making ft -three stops upon 
ninety-three miles of road. Engine No. 14 has made 100,843 
miles without having her parallel rod brasses filed or the rods 
taken down for any purpose whatever. This engine has 16in. by 
24in. cylinders, and 63in, drivers; the others 60in.. drivers, and 
same cylinders.” 


NOTES AND MEMORANDA. 


On April 29th a monument by the sculptor Tantardini, of Milan, 
in memory of the great physicist, Alessandro Valta, was unveiled 
at Pavia. Most of the Italian universities and several foreign 
scientific societies sent deputies to Pavia University for this 
event. 

As the result of the continued experiments of Dr. Joule, F.R.5., 
on the mechanical —a of heat, he has slightly modified his 
constant. Taking the unit of heat as that which can raise 1 lb. 
of water, weighed in vacuo from 60deg. to 6ldeg. of the 
mercurial thermometer, its mechanical equivalent reduced to the 
sea level, at the latitude of Greenwich, is, he finds, 772°55 foot- 
pounds, 

For the estimation of sound velocity by the method of 
coincidences, Herr Akos Szathmari has modified Kénig’s method, 
7 substituting a pendulum current breaker for the tuning-fork. 

e finds a velocity, in dry air at Odeg. C., of 331°57 metres, 
which is nearly an arithmetical mean between the results 
obtained by Regnault—330°7—and by Moll and Van Beck— 
332°26. He claims as advantages for his method, the ease with 
which it can be employed, and the fact that it requires only a 
small space, in which the temperature and moisture of the air 
are uniform. 


A METHOD which has of late years come largely into use for 
silvering mirrors of various kinds, and notably the reflectors of 
telescopes and lighthouses, is based on the power of certain 
chemical reagents to throw down silver in the metallic state from 
certain of its solutions, &., the reduced silver in many cases 
adhering firmly to the surface of the vessel in which the action 
takes place, or to objects immersed in the liquid. Thus, says 
Nature, if calcium tartrate in a moist state be placed in a glass 
vessel with a crystal of silver nitrate and a drop of ammonia 


successively over the whole inner surface of the glass, a fine 
mirror may be developed. Aldehyde, oil of cloves, and other 
essential oils, grape-sugar, and some other organic substances, 
may also be employed as reducing agents, especially the first 
substance. 

Proresson A. M. Mayer describes, in the American Journal 
of Science and Arts, some entertaining and easily performed 
experiments in etism. Several sewing needles, ot No. 5 or 
6 size, are magnetised with the same polarity, so that all their 

ints are N. Each needle is passed into a small cork that will 
ust float it upright ; the corks may be fin. long and 3;in. across. 
‘The eye of the needle should barely be Show ths surface of the 
cork, Three, four, or more of these needles are thus to be floated 


is to be brought down over them, They will immediately take 
geometrical positions, the figure formed being smallest when the 
magnet above is brought most closely to them. Three néedles 
thus take position at the points of an equilateral triangle; four 
form a square, or a triangle with one in the centre; five form a 
pentagon, or a square with one in the centre ; six form a pentagon 
with one in the centre, or a triangle of two toaside. Professor 
~~ has obtained regular figures up to a combination of twenty 
needles, 


THE values of the different irons and steels for shipbuilding pur- 

8, experimented upon by Mallet, and as re upon by him 

in the British Association reports of 1839, 1 1842, and 1849, 

was found to be as follows, but in the inverse order of the figures, 
these representing the relative corrosion in clear sea water :— 


Best fagotted scrapiron,, .. .. .. .. 2°52 
Lowmoor plates Tate Ch ee ee 8°55 
Best bars and plates, Dowlais (cold blast) 8°85 
Cast steel, hard as possjble .. .. .. .. 9°38 
Best plates and bars, Forest of Dean ; 10°08 
Common Shropshire bar, case-hardened .. 10°14 
Common plates, Banks... .. .. .. .. 10°60 
Red short bar, Staffordshire. . ai 10°78 
Swedish iron, Dannemora .,_ .. .. .. 10°82 
Best bars and plates, Dowlais (hot blast) 10°83 
MOE ac hs os ae ae. 59 11°72 
Spring steel, tempered .. 11°81 
Best bar iron, Bradley .. 12°05 
Shear steel, soft oa ae 12:28 
Cold short Stafford bar .. 13°27 
Tilted cast steel teed baccue 13°38 
Common Shropshire bar .. . 36°14 


Plates from rolled scrapped iron would thus be best for ship- 
building, Lowmoor next, and Welsh next. 

At the usual meeting of the Metropolitan Board of Works, 
held on Friday last, ‘‘the finance committee presented a report 
of the proceedings of the Board for the year ended on the 31st of 
December, 1877. After enumerating the various Acts under 
which powers to the Board are given, it referred to the large 
quantity of water required for the pumping station at Crossness, 
amounting on the average to 866,500 gallons a day, and the 
attempts which had been made to obtain water from beneath the 
surface by sinking a well. In July last the contract depth of the 
bore-hole having been exceeded by some few feet without reaching 
the lower green-sands, samples of the strata found at the 
depth attained, namely, 10374ft., were submitted to Mr. Prest- 
wich, Professor of Geology at Oxford, and Mr. Ethridge, F.R.S., 
for their opinion as to the probability or otherwise of either 
water or coal being found by pursuing the boring further. Mr. 
Prestwich was of opinion that the old red sandstone had been 
reached, and that, therefore, there was no probability of the 
Board’s efforts being successful; Mr. Ethridge, on the contrary, 
considered that the samples had been washed down from the upper 
— of the boring, and that no certain opinion could then be 

ormed as to the existence of coal, but he thought no water would 
be obtained, In the circumstances the Board thought it right to 
continue the boring to a depth of 25ft, further, and by the end of 
the year the bore-hole had reached a depth of 1060ft. from the 
surface, but still, unfortunately, without any satisfactory result. 
It was well, however, that no way of obtaining a supply of suit- 
able water should be left untried.” This boring was referred to 
in THe Eneineer, vol. xliii., page 441, in dealing with the 
deep boring at Tottenham Court-road, and with the question of 
coal and water below London. 


In a recent paper in the Bulletin of the Belgian Academy of 
Sciences, Nos. 9 and 10, Professor Van der Mensbrugghe discusses 
the causes of the seemingly spontaneous movement of bubbles of 
air in levels and of vaporous bubbles in the microscopical cavities 
of minerals, these researches being part of those into the tension 
of surfaces of liquids. Professor Mensbrugghe explains these 
movements, as . Hartley also does, by changes of tension in 
the'surfaces of liquids produced by changes of temperature ; when 
the temperature of the liquid at one end of the bulb becomes, for 
some reason, higher or lower than at the other end, however small 
the difference, the tension of the ‘ace decreases at the warmer 
end, and the bubble moves toward. it. But, a thin film of water 
remaining on the glass, the surface of the liquid is enl at 
the warmer end, and diminished at the opposite end, and this, 
says Nature, according to experiments of the author, lowers the 
temperature and increases the tension at that end ; so that if the 
temperature now ceases to rise, the motion of the bubble is not 
only stopped, but the bubble also returns backward. ‘Thus each dis- 
placement of the bubble immediately gives rise to such forces as 
tend to produce a motion in an opposite direction ; and the 
variations of tension produce the more obvious motions the 
smaller the masses of liquid in which the bubble is swimming. 
The same explanation may be applied also to the movements of 
bubbles in microscopical cavities of minerals filled with liquids. 
In that case, the bubble being produced by the vapours of the 
liquid, its movements are yet more rapid, as every change of 
temperature is followed by further evaporation of the liquid, or 








- | condensation, both which alter the dimensions of the surfaces 
of the liquid and their tension, 


solution, and the mixture cautiously heated, and made to flow, 


in a basin of water and the N. pole of a large cylindrical magnet | P 





MISCELLANEA. 
Srate convict labour in the Southern States of America is 
almost all leased to the highest bidder. 
An ice machine is now in operation at Shreveport, Louisiana, 
es _ which is delivered at two cents, or slightly less than 
»» per lb, 


Ir is somewhat remarkabie that Illinois, an agricultural State, 
destitute both of iron ore and of coal suitable for smelting, 
stands second among the American States in the manufacture of 
iron and steel rails, its production in 1877 being 120,762 tons. 
This was mainly made at Chicago. 

Tr is stated that a large factory for supplying the Russian 
railways with steel rails is being erected by a company, the shares 
of which are in the hands of the leading capitalists of Warsaw. 
The company has already received orders for rails to the extent 
of 60,000,000 poods, which will supply the concern with work for 
some years to come. 


Tue San Francisco authorities are considering with favour a 
proposition to get rid of sewer gas by burning it, by connecting 
the sewers with the street lamps, so that when the latter are 
lighted they will burn the sewer gas along with the carburetted 
hydrogen. The addition of the sewer gas is said to have rio 
appreciable effect upon the light. ; 


THE quantity of water used for cxtiiainine So during the 
year 1877 was 14,657,165 gallons—in round numbers a little more 
than 14,500,000 gallons—or about 65,400 tons. Of this quantity 
35,729 tons, or about one-half of the whole was taken from the 
river, canals, and docks, and the remainder from the street pipes. 
During the year there have been nine cases of short supply of 
water, thirty-three of late attendance of turncocks, and nine of 
no attendance. 


Tue following letter to an American contemporary shows 
that everything does not go smoothly with the American Patent- 
office and laws:—‘“‘ Although inventors have paid over 
1,000,000 dols. in excess of the cost of maintaining the Patent- 
office, Congress disburses the fund so economically that no patents 
can be printed. Hundreds of persons at the first of the year 
paid 6°00 dols, each for the Patent-office Gazette, a weekly publica- 
tion, the printing of which is also arrested by lack of appropria- 
tion, This will account for the absence of your weekly list of 
— and descriptions. I understand that an appropriation 

ill covering the necessary expenses of printing the above has 
just been passed,” 

Sir ANDREW CLARKE recently paid a visit to Madras for the 
uw of inspecting and reporting upon the harbour works 
which have for some years been in progress with no satisfactory 
results, although large sums of money have been expended upon 
them. Sir Andrew Clarke’s report has not yet been published, 
but it is generally understood that while he does not totally con- 
demn the harbour, he is of opinion that the design will have to 
be very considerably modified before it can be of any practical 
use. te has been estimated that a sum of £700,000 would suffice 
to complete the work, and provide Madras with a suitable 
harbour ; but this estimate is considered by Sir Andrew Clarke 
to be much too low, and he calculates the outlay that will be 
required at £2,000,000 at the least. ‘The difficulties of the site 
are doubtless great, but none of them insurmountable. 


THE success of heating the oy, of Lockport by steam, and 
which has induced the people of New York to test it, has now 
caused the residents gy Auburn, N. Y., to try the experiment. 
In Lockport there are three miles of pipe laid to test the system 
Genactelly. The result shows that it oll pee Several consumers 
were charged the amount they paid the previous winter for coal, 
and this amply repaid the company for the expenses. The loss 
of steam by condensation is about 2 to 24 per cent. on a mile of 
pipe. In houses the steam as fast as condensed is collected in 
reservoirs for domestic purposes, and the cost of fitting a house of 
average size with appliances is put down at 1 dol. 35 cents.” 
This loss is very rie. though the pipes are well covered, and 
judging by cost of fitting the necessary pipes in a house of average 
size, there must be a good many very Any houses in Lockport. 


Some so-called armour-plates have been made by Messrs. Zug 
and Co., of Pittsburgh, by the Wheeler process. The plate is a 
combination of iron and steel. The pile for the plates was con- 
structed as follows :—A wrought iron plate, 8}in. by lin. by din., 
formed the bottom ; on this was placed a series of longitudinal 
iron-coated steel bars, 2in. by }}in.; a second series of the same 
material laced crosswise, an iron plate similar to the bottom, 
another series of longitudinal bars, an iron plate, another series 
of crosswise bars, and all covered by an iron plate, the whole 
forming a pile 8}in. by a. by 54in. It was then placed in the 
heating furnace and rolled out in one heat into a plate of 8in. 
wide by ltin. thick, and 6ft. long. A section 8in. long was cut 
from this, and the end polished to show its structure. The welds 
were, it is said, so perfect as to be imperceptible, although the 
alternations of the iron and steel were plainly visible from the 
higher polish of the latter. 


On Saturday the 25th, Messrs. Oswald Mordaunt and Co. 
launched from their shipbuilding, engineering and repairing 
works at Woolston, an iron paddle-steamer of the following 
dimensions: 170ft. in length, 20ft. in breadth, and 9ft. 3in. in 
depth. This vessel has been built to the order of the Ryde and 
Portsmouth Steam-packet Co., for their mail and passenger trade 
between Portsmouth and the Isle of Wight. She is built with 
sponsons all fore and aft, with the bulwark carried out beyond 
the ship’s side, giving a large area of deck room for the comfort 
of passengers during the summer excursions round the island. A 
large deck house, 46ft. in length, is fitted aft, containing saloon 
for first-class passengers, and a ladies’ cabin. Amidships over the 
engines and boiler is a large hurricane bridge 48ft. long, at the 
fore end of which is the steering gear. At the fore end of the 
ship isthe second-class saloon, 36ft. in length, and officers’ cabin and 

try. The engines, 120-horse power nominal, built by Messrs, 
ordaunt and Co., are compound oscillating engines, the cylinders 
being 26in. and 50in. diameter, and 5lin. stroke. The boiler 
pressure is 801b. per square inch. The paddle wheels are 17ft. 
diameter, and will be driven 45 revolutions, from which a high 
speed is expected. The vessel and engines have been built under 
the direct superintendence of Mr. H. Threadingham, superinten- 
dent of the company, with the assistance of Mr. 
architect, of London. 


APPARENTLY the American war ships do not fare as well as our 
own. The U.S. Army and Navy Journal says : ‘‘ Of our Asiatic 
fleet, a correspondent writes as follows: ‘ Reports from our ships in 
Japan and Chinese waters are not encouraging. The Tennessee 
left for home in March. Under favourable circumstances she 
can steam eight knots an hour, but her consumption of coal to 
maintain that speed is as great, if not greater, than the ordinary 
simple engines would require. e Ranger, one of the additions 
to the navy under the Eight Sloop Bill, is a failure so far as the 
compound engines are concerned. She can steam, under favour- 
able circumstances, seven knots per hour, and on her cruise to 
Formosa, against a very moderate monsoon, she made fifty miles 
one day and one hundred the next. The Alert, another of the eight 
sloops, hardly equals the Ranger in speed, although the contract 
required these vessels to go ten knots an hour. The Monongahela 
hardly reached the station before her boilers were found to need 
very extensive repairs. ‘The only efficient ships on the station 
seem to be the double enders Monocacy and Ashuelot and the 
tug boat Palos. These vessels have performed more cruising 
within the last year than all the rest together. It is hoped 


» naval 


the Richmond, after being almost rebuilt, will reach the station 

in a seaworthy condition ; but with a botched screw, and _boilers 

in the same condition as the Alaska’s, she will probably be a 
” all her cruise.’” 


lame duck 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ” : 

*,* We cannot undertake to return drawings or manuscripts ; we 

must therefure request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

W. 8.—You do not seem to have used the formula on the page to which you 
refer, but as you did not quote the formula this cannot be told. You will 
find a table of the loss of head due to friction in pipes in the “ Architect's, 
"“Bngineer’s, and Contractor's Pocket-book.” 

R. G.—Jf the pistons strike the ends of the cylinder it is quite evident that the 
valves do not admit steam soon enough. Such engines require an enormous 
back préssure at the end of the stroke to make them run quietly. Try more 
lead, and if that will not do, then you must arrange for compression so as 
to get a higher pressure than that in the valve chest at the of the stroke. 

C. H. A.— We cannot find that Peacock’s composition wus ever the subject of a 
patent, though a great number of protective compositions of merit are to be 
found in vol. 50, “* Paints, &c.,” of the Patent Specification Abridgments 
Chloride of sine is not an educt that we are aware of in any manufacturing 
process, unless, perhaps, on a small scale of the batteries of electro- 
typers. ZnClia manufactured abroad, and to some extent in England, by 
treatment of blende (S Za), at a low price. 

ELuipse.—Assuming the boiler pressure to be 5216. corresponding to a 
temperature of 300 deg., then each pownd of steam will contain 1173 units 
measured from 32deg. Bach pound of feed-water contains 71 deg. measured 
from 32 deg, and it must obtain in the boiler 1173 —71 deg. = 1102 deg. If 
the feed were heated to 203 deg., then each pound of water must obtain in 
the boiler 1002 deg., and the relative economy of Seed-water at 103 deg. and 
203 deg. will Le in round numbers as1ltol0. That is to say, 101b. of coal 
with the feed at 203 deg., will do as much as 11 ld, of coal, the feed being 
heated to but 103 deg. 


Rocrrs News ComPaNy, 











SPONGY IRON. 
(To the Bditor of The Bngineer.) 

Sirn,—Can any of your readers tell me who makes or sells spongy iron, 
as used for filtering water? A. H. 

Manchester, May 27th. 

PERFORATED COPPER SHEET OR PLATE. 
(10 the Editor of The Engineer.) 

Sin,—Can any of your correspondents give me the name of a manu- 
facturer of thin finely perforated sheet copper, the copper sheet being, 
say, about 22 B.W. gauge, perforated with holes about ,yin. diameter 
and yin. apart ? R. P. 

Greenock, May 27th. - 

STEAM HAMMER FOUNDATIONS. 
(To the Editor of The Engineer) 

Sir,—I had to do with an American invention some time since which 
had a revol hammer which gave 3600 blows per minute. We got rid 
of all the thud by using blocks of vulcanised india-rubber l}in. thick, In 
your correspondent’s case thicker rubber would be necessary, and I 
should think there ought to be rubber both under each set of wood blocks 
and also under the anvil itself. Stocks. 

50, Rye-hill Park, 8.E., May 25th. 











(To the Editor of The Bagineer.) 
Sirn,—Some years ago a large firm of engineers in London experienced 
the same annoyance from the vibrations of their hammer as your corre- 
ts “T.G. and 8.” I believe that the means adopted by them to 
this was a deep trench dug round the smith’s shop and filled 
with water; a modification of this ape might be available by ‘‘ Messrs. 
T. G. and 8.” The firm referred to is now extinct, and I cannot say if 
the was a success, but I give the idea for what it may be worth. 
Dublin, May 27th. G. 
{Other letters of less general interest await our correspondents’ appli- 
cation with stamped envelope.—Ep. E.] 





BEVEL GEARING. 
(To the Editor of The Engineer.) 

Srr,—I have read the statement of ‘‘ Wheels” given under the above 
heading in your last issue. With such a pitch and breadth ranting at such 
a velocity, it would be matter for surprise were the results other they 
are. Should your correspondent care to communicate with me, I should be 
glad to point out to him the obvious remedy. For this purpose I enclose 
™ endte you. The concluding sentence with vegwa 4 to — is not 
devoid of humour. .N.N. 

Dundee, May 29th. 

(To the Editor of the Engineer.) 

Sir,—In reply to your correspondent who signs himself ‘ Bevel 
Wheels,” we pn vecnute to su t that the wheels in question are 
not at all equal to the power they have to transmit. We estimate that 
such a pair of wheels are only equal to about 15-horse power indicated. 
That they should wear excessively fast is not surprising, seeing that the 
wearing surface is so small compared with the pressure to be trans- 
mitted. No doubt mortice gear properly proportioned to the power they 
have to carry would go far to remove, if not en cure, the evils com- 
plained of. Bop.iey BroTHers anv Co. 
Exeter, May 29th. 








(To the Editor of The Engineer.) 


$1r,—In reply to ‘‘ Bevel Wheels,” the cause of the failure of the wheels 
to do the work is clear. The velocity of the pitch circle per minute is 








1379ft.—an unusual speed—and the ar t is m4 i 
the wheels being about 2ft. éin, and lft. 9in. respectively to transmit 
50-horse power. If, however, this is unavoidable, the required pitch can 
be ascertained by the following well-known rule: 

ak SS = Strength of tooth. 





Diameter of wheel x revolutions per minute 


of Strength _ pitch. 


Breadth 
When, however, the velocity is ter than 240ft. per minute, add half 


the difference, and substituting value in the formula, we have 
5 x 810 on 
= 91 near = 3-6in. 
wy f - 





25 x 178 
The pitch required, assuming the breadth of teeth to be Tin. 
11, South Lambeth-road, May 28th. 


(To the Editor of The Engineer.) 
Sir,—In reply to your correspondent’s letter signed ‘‘ Bevel Wheels,” 
I consider the s too high a aes cia ee for an: 
time, and the iron wheels he describes are not wide enough in the tooth 
for the work, viz., 50 indicated horse-power. I should recommend him 
to try a mortice wheel with cogs about 8in. wide, working into an iron 
properly and filed up. These 


toothed wheel, with the _— 
th must fit tightly one into 


be Cee iy very by - m: a an hen 
e other. course the mortice wheel will require regearing periodi- 
cally, and to avoid the inconveni of stopping the works, I should 
ad him to have a duplicate wheel. MILLWRIGHT, 


Wenlock-road, City-road Basin, London, May 27th. 
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Tue InstirutTion or Civit EnorngeRs.—Monday, June 3rd, from 9 to 
12 p.m.: The President's conversazione, for gentlemen only, at the India 
Museum, South Kensington. 

Society or ENGIngEERS.—Monday, June 3rd, at-7.30 p.m.: A paper will 
be read on the “ Lighting and Extinction of Gas by means of Electricity, 
with practical illustrations, by Mr. St. George Lane Fox. 

CuemicaL Sociery.—Thursday, June 6th, at 8 p.m.: (1 
between the Action of the Copper Zinc Couple and Scclud and Nascent 
Hydrogen,” by Dr. Gladstone and Mr. Tribe. (2) ‘The Alkaloids of the 
Aconites,” Part IIL., by Dr. Lg and Mr. Luff. (3) ‘On the Alkaloids 
of Veratrum Sabadilla,” by Dr. Wright and Mr. Luff. (4) “ the Action 
of Hydrochloric Acid on a variety of Compounds,” by Mr. J. W. Thomas. 
‘9 “The Action of Oxides on Salts,” by Dr. M and Mr. Wilson. 


“ Analogies 


“* A New Test for Glycerine,” by Mr. A. Senier and Mr. A. J. G. Lowe. 
7) “ Ammonium Tri-iodide,” by Mr, G. 8S. Johnson. 
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THE CORROSION OF “MILD STEEL.” 

A FORMIDABLE difficulty in the application of “ mild 
steel” to structural purposes seems to present itself. For 
years it has been the endeavour of metallurgists to pro- 
duce steel which should be without those mechanical 
qualities which interfered with its use in the boiler-shop 
or the ship-yard. It has, in fact, been their endeavour 
to produce a steel which should be without the salient 
characteristic that belonged to the combination of iron 
and carbon then known under that name. The metal- 
lurgists have succeeded, but they have not got steel. 
They have succeeded in producing a material which has 
most of the sought-for properties, but it is not steel. It is 
called “mild” steel, apparently only because it was pro- 
duced while experimenting with the material long known 
peo Peres Duringarecent discussion on metal of this 
kind, it was admitted by one of its leading makers that in 
reality it isa very good iron, or iron closely approaching to 
purity in a practical, though not in a chemical sense. It 
possesses most of the mechanical properties of good 
wrought iron, but it is superior to most of that metal in 
ductility and tensile strength—two properties which 
make it a valuable metal for the construction of boilers and 
ships. In the second of these qualities and in homo- 
geneity it is closely allied to steel, and in its great range 
of extension previous to rupture under a tensile strain, 
it resembles the best Staffordshire or Yorkshire iron. 
Its resemblance to steel and the best wrought iron is, 
however, unfortunately accompanied by a characteristic 
remarkable of both. is is the rapidity with which they 
are affected by corrosion. In the course of the discus- 
sion of Mr. Holland’s paper “On the Manufacture of 
Bessemer Steel,” recently read before the Iron and 
Steel Institute, a good deal was said on this subject, 
Dr. Siemens attributing much of the corrosion to 
the manganese so much employed. He very pro- 
perly considered the question one of the most important 
now occupying the attention of steel users, for it is well 
known that torpedo boats at Portsmouth have failed 
through rapid corrosion, and the Government have found 
it necessary to resort to a trial of brass for the construc- 
tion of these vessels. Mild steel rails have also, it is 
alleged, been found to corrode more rapidly than those of 
iron. In the discussion referred to, Dr. Siemens was 
very candid in his admissions respecting the value of 
manganese to the steel maker. He said he looked upon 


it as bearing a relation to steel similar to that of charity | bala 


to religion, inasmuch as it covered a multitude of sins. 
It is found to be the most convenient agent for making 
steel work well and stand mechanical tests, but in making 
a very high-class material such as could be used in the con- 
struction of boilers, an excess of manganese is dangerous 
on several grounds. Firstly, manganese is never quite 
uniformly distributed throughout e metal, and, more- 
over, in reheating the metal its percentage is altered. But 
the worst effect of all is, what Dr. Siemens looks upon as 
the —_ that in proportion to the amount of manganese 
in mild steel it is liable to oxidation or corrosion, 
Recent observations certainly tend to show that the 
liability to corrosion increases in a very consider- 
able ratio, though perhaps not in the ratio of the 
increase of the m ese in the steel. At present the 
evidence on the subject is of a somewhat contradictory 
nature, but there is no doubt that the steel referred to 
does corrode very rapidly, and the strong affinity of 
manganese for a4 may be appealed to as in part 
accounting for it. however, does not help much, 
for it was ascertained thirty-eight years ago that certain 
classes of steel are more easily corroded than most 
classes of good but not best iron. There is, moreover, 
some evidence to show that the higher the quality of cer- 
tain irons the more rapid is their corrosion in, for instance, 
clear sea water. i n observed in connec- 
tion with other metals, and in copper Dr. Percy has found 





that the specimens most resistant of corrosion are those 
containing a notable percentage of phosphorus. This 
effect of phosphorus is an observation of much import- 
ance, as it has been found to obtain in different makes of 
iron, and especially in puddled iron, though in this, by 
analogy with other sorts, it would seem that cinder 
confers some beneficial power of resistance to corrosion, 
which is apparently confirmed by experiments recently 
carried out under the superintendence of a Govern- 
ment Committee. These, however, are to some extent 
a repetition of a most elaborate series of investiga- 
tions on the corrosion of iron and _ steel, made y 
Mr. Mallet, and published in four Reports of the Britis 

Association in years 1839, 1841, 1843, and 1849. 
These experiments were made with several hundred 
different specimens and “makes” of cast iron, wrought 
iron, and steel, and extended over seven hundred and 
thirty-two days. The different specimens were subjected 
to corrosion under the influence of clear and foul sea 
waters, fresh waters, and atmospheric influences. We 
need here only to refer to the effects of clear sea water, and 
in passing we may remark that these reports constitute 
almost the whole of the scientific literature on the subject 
even to this a It was found that by far the larger 
proportion of all the metals experimented on corroded 
ocally, or by pitting, unequal corrosion being the rule 
rather than the exception with all irons taken together, 
but being invariable with steel and wrought iron. There 
is thus on the score of local or unequal corrosion nothing 
novel in that observed in mild steel plates. As against 
what has been said of the more rapid corrosion of mild 
steels than that of ordinary and best wrought irons, Mr. 
Bessemer has somewhere described some experiments on 
the relative loss of Bessemer steel and a certain kind of 
wrought iron, in a mixture of water and about 6 per cent. 
of colours acid, the results under these circumstances 
being an excess of corrosion by the iron. These experi- 
ments were, however, of short duration, and cannot be 
looked upon as comparable with corrosion under natural 
conditions. Dr. Siemens seems, also, to hold the opinion 
that it is only for want of more complete knowledge 
as to the best sorts of metal that it is not 
understood which is or may be made more trust- 
worthy as against currosion. By an examination 
of the results of Mr. Mallet’s experiments, it will be 
found that taking the average loss by corrosion of the 
different specimens of eight of the principal sorts of 
wrought iron and of four sorts of steel, that the metal 
which was least affected was faggotted scrap iron bar, 
while that most affected was common Shropshire bar, the 
average loss of weight of these two being respectively 362°8 
and 5207°7 grains per es prs foot in 732 days in clear sea- 
water, the loss by red-short Stafford bar, by Dowlais 
best bar, by common Staffordshire boiler plate, and by 
Dannemora (Swedish) bar being within about 30 grains 
the same per square foot, the numbers ranging from 
1526°4 to 1559°5 in these four sorts; while the loss by 
best Stafford bar was 1772°6 grains, and Lowmoor boiler 
plate but 1209°6 grains. Turning to the steel, we find 
that hardened cast steel tilted bar lost 1349°3 grains, the 
same steel soft lost 1926°7 grains, shear steel bar lost 
1766'8 grains, and blister steel bar lost 1680°5 grains. 
Excepting, therefore, the commonest Staffordshire bar, 
the average loss by corrosion in clear sea water is 
greater with cast, shear, and blister steel than with 
wrought iron. There is nothing very new, therefore, in 
the discovery that steel possesses this very undesirable 
quality to a greater degree than iron, and unless the cor- 
rosion is even more rapid with mild steel than with 
the steels ete pire to, it bam yen pio that the 
manganese, which confers severa. ties, can 
be much blamed for this bad quality. This question 
is one of vital importance to the users and makers of 
mild steel generally, for if there is no means of stoppi 

this rapid corrosion, the advantages which the materia 
offers in a mechanical sense will be very much diminished. 


WATERLOO BRIDGE. 


THREE-QUARTERS Of a million, more or less, is rather a 
heavy sum to pay for a public bridge, which in the 
opinion of competent professional authority “might fall 
at any moment.” Taking the sum mentioned, or there- 
abouts, to represent the maximum value of Waterloo 
Bridge, its minimum would be equal to the price which 
the old materials would fetch, supposing the half-pre- 
dicted downfall of the structure took place. As there is 
plenty of material in the bridge—a t deal too much 
or its safety—there might just possibly be a slight surplus 
after paying for the cost of demolition and removal. "The 
nce, on the contrary, might come out on the wrong 
side of the ledger, so that taking all things into considera- 
tion, Waterloo Bridge, according to the views entertained 
by certain parties, is worth not only nothing, but abso- 
lutely less than nothing. It is one consolation to know 
that no precise time has been fixed for the general collapse 
of the bridge, and also that the state of decadence into 
which it is presumed to have fallen has not reached that 
stage which precludes all hope of recovery. 

ithout participating to the same extent as others 
have done in the fears expressed for the immediate safety 
of one of the finest bridges over the river, the question 
is nevertheless of sufficient interest and importance to 
merit close aguas and careful investigation. In the 
first place, it be admitted by anyone who is cognisant 
of the fact that for several years the central piers of the 
bridge have been, at intervals, protected from the scour 
of the river by stone tipped round them, that the strue- 
ture taken in its entirety is not, nor been for some 
time, in that condition of permanent—we might almost 
say perpetual, strength and stability which ought to 
characterise it. Having once conceded that the bridge 
has, since its erection, become weakened, the next point 
is to trace the cause of the weakness. ere can no 
doubt that the direct cause is the settlement of the 
foundations. In plain language, the piers have sunk. 


This is in fact the only cause which can affect the strength 
of any stone arch bridge properly designed and con- 
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structed in other respects, as Waterloo Bridge unques- 
tionably is. If the piers of a bridge of this description 
are perfectly unyielding, no external force, short of the 
crushing weight of the material, can cause it much 
damage. A stone arch, on the square, with supports of 
the character described, is the strongest form in which 
a bridge can be built, but becomes the weakest when the 
slightest settlement in the foundations takes place. If 
every one of the piers and the abutments of Waterloo 
Bridge were to sink simultaneously a given number of 
inches, it is possible that the structure might not suffer 
from the subsidence. But practically such uniform 
lowering of a bridge could not occur, and the sinking of 
the several piers is therefore identical neither in time nor 
amount. Metal arches have an advantage over those of 
stone with regard to the evil effects of unequal or par- 
tial settlement. In this-respect the former are nearly on 
a par with the horizontal girder. Indeed a metal arch 
or rib may be considered in one sense as a bent girder. 
-- possesses both the elasticity and the continuity of the 
atter. 

Let us compare single arches constructed of the two 
materials, on the supposition of one pier sinking while 
the other remains firm. The metal arch or rib being all 
in one piece, or equivalent thereto, would sink with the 
yielding support in exactly the same manner as a hori- 
zontal girder, and the immediate result would be the 
lowering the entire superstructure at the one end, and if 
the settlement were not excessive the mischief would, 
for the time, stop there. The case is, however, very 
different with the stone arch. The load theoretically 
divides at the crown. One-half or rather more of the 
arch might follow the yielding support, but the other 
portion would not. The result in this instance would, 
therefore, be that the arch would become disintegrated, 
and the whole bridge collapse. Where the arch is of 
metal, one-half of it can, and no doubt would, practically. 
so to speak, help the other in the event of any parti 
settlement, but one-half of a stone arch could lend no such 
assistance to the other moiety in distress. It is quite pos- 
sible to imagine that an arch of wrought iron or of any 
material able to withstand a tensile strain, might, if the 
holding down bolts at the fixed end were strong enough, 
exist temporarily as a cantilever, but no such supposition 
is possible in the case of a stone arch. So long as all the 
parts of a stone arch remain immovable, so long will its 


strength and durability remain unimpaired. An amount 
of distortion or deformation which would Danone no 
appreciable effect upon a metal arch, would cause the 


inevitable downfall of one constructed of stone. 

The settlement in the piers of Waterloo Bridge may be 
due to one of two causes, or to both. The foundations 
may originally have been inadequate, or may since have 
become so owing to the existence of disturbing elements 
in the bed of the river which were not in operation at 
the time the foundations were constructed. In our 
opinion, both of these causes have contributed to the 
present condition of the bridge. The foundations of the 
piers of Waterloo Bridge rest upon the gravel, and are 
not carried down to the clay. The foundations of old 
Westminster and Blackfriars Bridge, although of a 
different construction to those in question, also went 
no farther than the gravel. Parts of the foundations 
of old Westminster Bridge were not more than 6ft. 
or 7ft. below the bed of the river. We know the 
fate of these two old structures. It is to be hoped that 
a better fate is in store for the subject of this article. 
Making all allowance for the effect of the creased 
scour consequent upon the operation of the second cause, 
to which we shall presently allude, it would appear open 
to doubt whether the piers of Waterloo Bridge were 
orginally founded at a sufficient depth. At the present 
time the bed of the river is below the bottom of the 
masonry of some of the piers on the Middlesex side. 
That the scour of the river has been very much increased 
cannot be denied, any more than that the embankment 
has principally conduced to that result. These dis- 
turbing elements did not exist at the time Waterloo 
Bridge was begun. How far they should have been taken 
into consideration, and what influence they should have 
had in determining the depth of the foundations, is a 
subject not now claiming our attention. 

The cause and effect having been ascertained, and the 
evil admitted, it remains to consider the remedy. We 
are very much inclined ourselves to regard any serious 
settlement of the foundations of a stone bridge in the 
situation, and under the conditions obtaining in the case 
in point, as sooner or later fatal to the strength and 
durability of the structure. In a word, the evil is radical, 
and there is no remedy, in the permanent sense of the 
term. Means can be adopted for rendering the bridge 
perfectly safe, and for securing the piers from further 
scour—for a time—but no measures short of actually 
underpinning the foundations—an operation which may 
be regarded as impracticable—will ever impart to the 
structure that all important essential feature of solidity 
of bearing which can only be given to it in its incipient 
stage of construction. Before any operations are under- 
taken with a view of protecting the piers, it would be 
advisable to ascertain what does not at present appear 
to have been determined with any attempt at accuracy, 
namely, the extent to which the settlement has gone. i? 
it is not likely to increase, the protection of the founda- 
tions from scour would possibly, for a considerable 
number of years, suffice to preserve the bridge. But if 
the contrary is the case, that is, if the absolute amount of 
bearing resistance is too small, thenit becomesa very serious 
question of theadvisability of spendinga largesum of money 
in the abortive attempt to save a sinking ship. A plan 
has been proposed to surround the piers with a casing of 
iron cylinders. Whatever form or whatever material 
may be adopted, it is obvious that the piers must 
be encircled with permanent’ cofferdams. This plan 
is by no means so facile of execution as it may appear. 
It is one thing to build a cofferdam before the founda- 
tions are got in, but quite another to construct it after- 
wards. There are many serious practical objections to 


‘itself, we certain 





sinking piles or cylinders in the vicinity of any structure 
to a greater depth than that to which the existing foun- 
dations are carried. The piers of Waterloo Bridge are 
founded upon sand and gravel as already stated. This is 
a dangerous subsoil to disturb, and very considerable 
disturbance would unquestionably attend the construc- 
tion of the contemplated protective cofferdams. It is 
quite possible that eval of strengthening the piers, 
they might, on the contrary, undermine them, and ed 
down the bridge bodily. We do not assert that this 
would necessarily ensue, but experience has frequently 
shown the danger to foundations of disturbing the sub- 
soil even at some distznce from them. An example is to 
be found close at hand to the bridge under discussion, 
in the fall of the dining hall of King’s College, during or 
shortly after the excavation of the ground for the Metro- 
politan Railway. For precisely similar reasons, the 
routes of the underground lines in London have been 
laid out so as to avoid proximity to any of our 
napertens public edifices, whose foundations were likely 
to affected by their contiguity. There are a couple 
more points which deserve consideration, with respect to 
the proposed strengthening of Waterloo Bridge in the 
manner described. One is the cost. This would never 
be known until the work was done. The other touches 
upon the question of the real efficacy of the plan, sup- 
posing it to be successfully accomplished, to which the 
same remark applies. It appears unfortunately, from 
the reports of the condition of the bridge, that it is not 
a matter of merely shoreing up an arch or two in order 
to prolong the life of the fabric, but that the repairs must 
take the form of almost a virtual re-construction of the 
whole of the foundations. It is worth while considering 
whether the bridge, which is enormously heavy, could 
not be lightened of a portion of its weight. If this were 
possible, it should be done at once, pending the determi- 
nation of other measures calculated to ensure its future 
stability. Independently of what has been stated 
respecting the theoretical merits of iron arches, they 
certainly appear to possess the practical advantages of 
durability compared with those of stone. Southwark 
and Vauxhall Bridges are both of iron, and have, as yet, 
shown no signs of weakness, whereas our old stone bridges 
over the Thames have disappeared, and we have only one 
left, London Bridge, which has shown no evidence of 
weakness. Engineers may accept these results as sufficient 
warning not to build any more stone bridges over the 
Thames within the metropolitan district. 


HEALTH AND SEWAGE OF TOWNS. 

THE questions of sewage and water supply are, unfor- 
tunately for the latter, inseparably interwoven with one 
another ; so much so, indeed, that it is impossible to 
treat of the one without considering the other. For, 
whatever we may do with excreta—which are, after all, 
our chief concern at this moment—whether we use cess- 
pools, or middens, or water-carriage, or the tub and pail 
F opnes or even, if on a large scale, the dry earth system, 
the impurities contained in the excreta have an obstinate 
tendency to find their way, somehow or other, either 
directly, or through the more or less purifying medium 
of the earth, into various sources of our water 
supply. We have, moreover, to dispose of a mass of 
house slops, liquid refuse from manufactories, che- 
mical works, and water flowing from mines. It was, 
therefore, not inappropriate that the conference on 
water supply, which we referred to last week as having 
been held at the rooms of the Society of Arts, shoul 
have been immediately succeeded by one on the sewage 

uestion, under the presidency of Mr. Stansfeld. 

t was also, perhaps, unavoidable that a considerable 
amount of nonsense, as in the case of the water supply, 
should have been talked. We should, however, be sorry 
to be understood to mean that there was nothing but non- 
sense uttered. The chairman, who has presided at former 
conferences on this subject, was eminently sensible and 
ory ; and his summing up, considering the material 

e had to deal with, was admirable, so far as it went. 
But as he confined himself chiefly to looking at the ques- 
tion from the legislative point of view, dwelling on the 
desirability, in his opinion, of further legislation of a 
compulsory character, to the creation of county boards, 
and to a defence of the Local Government Board, with 
suggestions for modifications in its organisation, his 
remarks scarcely come within our province, which is 
rather to deal with the practical aspect of the question. 
Looking at the conference from this point of view, 
we cannot feel that it has done much for us. Few, if 
any, new or important facts were elicited, but the 
advocates of the various well-known theories fought 
their battles over again, and, in fact, the subject was 
“ventilated.” 

The question first in importance is how to get rid most 
efficiently of a nuisance dangerous to health ; the second, 
how to do this at the least cost ; and the third, whether 
it be possible to utilise the cause of the nuisance, and, 
if so, how. As regards the first question, considered by 

r do not get rid of sewage in the 
case of large towns by throwing it in its raw state into 
the sea. Much of it—and the most offensive and 
unwholesome part of it—floats on the surface, emit- 
ting ndxious exhalations, and takes days to spread 
out far enough to avoid poisoning the atmosphere. 
Moreover, the sludge, pale 5 carried to and fro a few 
times by the tide, tends ultimately to settle itself down, 
together with much of the matter floating on the surface, 
in banks at certain chosen spots, where it is very 
offensive at low water. Still less, a fortiori, do we 
get rid of the nuisance, Sir Joseph Bazalgette and other 
authorities to the contrary notwithstanding, by throw- 
ing it into tidal rivers. We only shift our burden, 
temporarily, on to our neighbours’ shoulders, who get, in 
a far aggravated form, all the evils attendant on castin, 
it directly into the sea. Still less, again, do we get ri 
of it by pouring it wholesale into our streams and rivers 
nearer their sources. By that plan » 2 poison not only the 
atmosphere, but also, to a greater or less extent, accord- 








| have proved 


ing to the varying circumstances of each case, the water 
which we require for other purposes, and which is one of 
our most valuable suurces of health when properly used, 
It seems to us perfectly clear that the a egitimate, 
sound, and perfectly efficient way of disposing of our 
sewage and excreta is to restore them, wherever and 
so far as may be practicable, to the earth from which 
they have originally} een derived. Experience has already 
plainly proved that under favourable circumstances this 
can be easily and economically done without creating any 
formidable nuisance. It is true that it has been 
elaborately demonstrated in the case of the Barking 
sewage farm, for instance—reported upon in 1871 by Mr, 
Morgan—that, according to the analyses by Dr. Frank- 
land, the effluent water from that farm contained 
70 per cent. of the amount of combined nitrogen, 
and nearly 95 per cent. of the solid matters in 
solution found in the raw sewage ; but without going 
into the merits of that particular case, which are pretty 
generally known, or into those of other similar cases, 
it is obvious that their evidence, being purely negative as 
regards our argument, loses all its force when confronted 
with the fact that at Abingdon, for instance, on Mr. Bailey 
Denton’s farm, at Romford, on Mr. Hope's farm, as well 
as at many other places, the effluent water is almost pure. 
Of course the practicability of this system must depend 
upon the circumstances of each particular place. Some- 
times it is impossible to obtain a sufficient quantity of 
land in the neighbourhood at a reasonable cost. Some- 
times, also, the subsoil being clay or rock, and at no 
great depth, and the surface soil being more or less 
clayey, is unfitted for the purpose. Sometimes, also, as 
at Birmingham and Leeds, the sewage contains matters 
derived from manufactories, which deteriorate it as 
manure. In such cases it becomes necessary to fall back 
upon some precipitating and purifying chemical process, 
the chemicals used in which must vary according to the 
character of the sewage in each place. It has been proved 
by experience that this can generally be done at no great 
cost, producing a tolerably pure liquid, and a sediment 
which is perfectly innocuous. 

As regards cost, there can be no doubt that, unless in a 
few rare cases, the evidence about which seems, however, 
to us decidedly doubtful, there is no money to be made 
out of sewage. Its removal must cost something, and 
farmers will not, as a rule, pay a remunerative price for 
it, because, as they say, and apparently truly say, if they 
did they would lose by the bargain. Probably in most 
cases, the cheapest process would be simply to throw it 
into the river or the sea ; but we have already shown the 
objections to this. On the whole, water carriage, and 
ns suman storage in tanks, appears to be generally the 
cheapest way of preparing our excreta for being deposited 
on the land, though in some places, as at Rochdale, with 
about 71,000 inhabitants, the tub and pail system lately 
introduced is said to be a great success in every way, 
costing 24d. in the pound on the rates, producing a manure 
which the farmers buy at £6 10s. a ton, and having 
reduced the death rate from 27 in 1000 in 1870, to 21 in 
1877. We think some other causes may have contributed 
to the latter result, and we should like to examine the 
accounts. As to thethird question, namely, whether we can 
utilise the sewage, and if so, how, we have already touched 
on that point incidentally in dealing with the other two, 
and have only to add that it appears that the cost of 
applying chemicals can be materially reduced by using 
the precipitated matter, sometimes as manure, sometimes 
as cement, 


— SQ 


THE QUALITY OF FOREIGN PRODUCTS. 

Ir our enterprising foreign competitors are to retain the 
hold which they have obtained upon the markets in the 
British and colonial markets, they must take care to keep up 
the quality of their goods. Recently we called attention to an 
American machine tool, the workmanship of which was con- 
spicuously bad. We wish here to point out that some light 
pumps are coming over from Transatlantic engine shops, and 
are being offered in this country on terms which may tempt 
purchasers. Certain of the goods, however, are not calculated 
to resist much wear. As is usual, the quotations are cited 
against the productions of English firms who turn out a 
substantial article, and some timid makers might be excused 
if they should display an inclination to lower the quality of 
their goods, so as to offer an article which shall be sold at a 
price that will give it a fair chance against the lower priced 
foreign make. We hope that the temptation will be resisted. 
In a short time the inferior article will have ruined itself. 
There is no fear that certain consignments of cultivating tools 
now arriving in this country from America will be imitated. 
They are themselves an imitation of better qualities produced 
in Transatlantic works. Few people who have any know- 
ledge of them are prepared to deny that excellent shovels and 
spades and forks, as well as axes, are being sold throughout 
the United Kingdom somewhat freely by American importers. 
This fact has induced some American makers of similar edge- 
tools, but very inferior in quality, to attempt also to get a 
market on this side. Hence some wretched products are 
being scattered over the country. Some salesmen a 
their genuineness have, in the past few days, submit 
specimens to tests which demonstrate that they are com- 

atively worthless. If they had been made of medium 

ritish iron they would have been more durable, though they 
rofess to be of first-quality steel. Buyers would do well to 
see these facts in mind when the foreign article is offered to 
them at prices considerably below those which have hitherto 
regulated transactions in the sterling article, Beware of 
wooden nutmegs ! 
THOMAS CRADDOCK. 

Iris with much regret that we have reason to call the attention 
of our readers to an advertisement which we publish this week. 
Mr. Thomas Craddock has been compelled by evil fortune to 
appeal to the public for such pecuniary assistance as will 
relieve him from sore distress. Mr. Craddock’s name at one 


time was in the mouth of every one interested in the progress 
of improvement in the steam engine ; and it is not too much 
to say that although the reasons which led him to adopt 
certain mechanical devices were often wrong, the results he 
obtained were as frequently right, the natural sagacity of 
the man carrying him safely through difficulties which would 

‘Fatal to others possessing as little knowledge of. 
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thermodynamics. Mr. Craddock was an earnest labourer in 
the field first opened up by Trevithick; and there is little 
doubt that he suggested much that has since been thoroughly 
well done by other engineers, He has been a preacher of the 
doctrines of high-pressure and expansion for many years, and, 
however much opinions may differ concerning the results which 
he obtained in his own practice, the fact remains that he 
has been an earnest and indefatigable labourer, and that he 
has done something to promote the improvement of the steam 
engine, Like many other inventors, Mr. Oraddock has been a 
had man of business, and he has lost all his money. Not long 
since he met with a severe accident, which, be dies J him 
of an arm, has left him crippled and completely helpless. 
An appeal which he made to Government, has met, we 
yresume from unavoidable causes, with no response, As a 
fast resource he has addressed himself to the engineers of 
Great Britain. It is a melancholy fact that Mr. Craddock 
should find himself in the position of many other men to 
whom the world has owed a debt which it was slow to pay, 
and is compelled to ask for pecuniary aid to keep him from 
the workhouse. 








REVIEW. 


Treatise on Slate and Slate Quarrying, Scientific, Practical, 
and Commercial. By D, C. Davies, F.G.8. Crosby Loek- 
wood and Co. London. 1878. 

Tuts little work forms a bright exception to that eneral 
absence of merit and to the incompleteness an often 
inaccurate manner which characterise so large a propor- 
tion of the flood of small books, or text-books as the 
publishers love to call them, on subjects of mixed and 
applied science, with more or less immediate a »plicability 
to practice, which have been poured forth within the last 
quarter of a century by—for the most part—scrambling 
book-making authors and speculative publishers. It is, 
in fact, one of the best and best-balanced treatises on a 
special subject, having at once scientific, practical, and 
mercantile relations, that we have met with, and it fills 
in a very worthy manner the blank that previously 
existed in English technical literature having reference 
to one of the greatest mineral industries of Great Britain, 
and especially of North Wales. 

The title, “Slate and Slate Quarrying,” will to many 
who are ignorant of all that relates to the subject, beyond 
the fact that most of our dwelling-houses are now roofed 
with slate, and that school-boys scrawl figures upon slates 
with wooden frames, appear a matter so dull, dry, and 
devoid of interest that they may cast the volume aside 
after reading the title-page. e can, however, promise 
to even the least scientific or technically instructed of our 
readers, that if he will peruse Mr, Davies’ small volume 
through, he will find the book full of varied interest ; 
and whatever may be his calling in life, will find his stores 
of information enlarged on many diverse, though con- 
nected subjects, all centreing round slate, which stands 
pre-eminent in its suggestiveness to the physical geologist. 

The author’s earlier chapters are naturally devoted to 
the general considerations of what slate is, that is, what 
are its mineral constituents; which amongst these are 
those to which it owes its colour, varying in tint from grey 
and greenish-grey to blue and purple; = ebay came these 
materials; under what conditions they were deposited in 
comparatively tranquil water of an ancient sea in beds 
originally approximately level, and how these came to be 
disturbed a altered in position until many are highly 
inclined, or even vertical and dislocated in many direc- 
tions. These, which comprise many of the most inte- 
resting question of stratigraphical geology in its older 
epochs, are, of course, very briefly treated of, though pre- 
senting to the reader, even little acquainted with geology, 
as clear a picture a8 within narrow limits can, perhaps, 
be given. We then have very fairly stated the facts of 
lamination and cleavage as distinct from stratification or 
bedding; the frequent unconformability of the planes of 
stratification and cleavage; the proofs from the distortion 
of embedded fossils or rounded pebbles of the enormous 
pressures in definite directions to which the masses of 
slate have been exposed during, and after the great 
periods of time which have elapsed between their deposit 
as fine mud, and the gradual consolidation and_indura- 
tion of this into the hard, splintering, or cleaveable slate 
of our own country and time. These great and long- 
continued pressures have been sufficient, in many cases, 
to compress the material cf the slate to one-half its 
dimensions in the direction in wnich they acted, ne 
pb mag extensions in one or both orthogona 
directions. To the slipping over each other, and _re- 
arrangement of position of the particles of the original 
slate mud, lamination and cleavage are due. This 
deduction, constituting in reality a great discovery, and 
one of the greatest which physical geology presents to 
us, is one as very recent date. Many experimenters 
and — — genres in ger 9 it as — 
accepte ysical geologists and physicists generally, 
the caitiet ikvaties being mainly due to Sharp and John 
Phillips. Its progress was at first retarded and confused 
by the imperfect physical conceptions, delusive experi- 
ments, an dnpbillesophical speculations, of such men 
as Were Fox, and others of the same mystical school of 
speculation, from which even Sedgwick himself was not 
quite exempt, and also by the imperfect mental concep- 
tions which, forty years ago, men formed »f the physical 
ne og of solids—which were assumed to be essen- 
a e different and impassably separated from those of 
iquids. 

The experimental researches of late years, and especially 
those of M. Tresca upon the flow of solids under pres- 
sure, have done much to diffuse and popularise the 
notion that there is no breach of continuity between 
the properties of liquids and solids, and that the most 
rigid solid bodies, under sufficient external pressure, 
gataaly yield and flow like plastic bodies or liquids. 

minated structure in rocks and slaty cleavage may, 
therefore, be. considered as now completely established, 
and the key to their complete explanation in our posses- 
sion, though as yet many natural phenomena—some of 
which have long been observed in slate quarries, 
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though the nature of their production still remains 
in some respects obscure — will receive their full 
explanation when the principles on which laminated 
structure depends shall have beeu applied to them 
with a more exact appreciation of the conditions under 
which they were produced. As yet the theory of lamina- 
tion has been scarcely at all applied to ‘directing in 
yractice the operations of the worker in slate, in leading 

im, as by the hand of an invisible but trusty guide, to 
the discovery of the most valuable and workable masses 
of rock in slate districts ; but the day is not far distant 
when the best localities for opening quarries in a pre- 
viously untried slate district shall be predicable on far 
more certain grounds than hitherto, and while dependent 
upon the dim experience of the practised slate-quarry- 
man. The importance of such a result will be appreciated 
by all who know the enormous sums which have been 
expended in Wales and elsewhere—in places, the adverse 
conditions of which have compelled the abandonment 
after vast expenditure of works which nature forbade to 
be profitable. The risk attaching to the opening of a 
new slate quarry, and the large expenditure of 
capital necessary to establish slate works even in the 
most favoured localities are amongst the reasons why the 
immense fortunes derivable from successful slate-working 
have been confined to a few localities in our islands, an 
monopolised by a few wealthy families or companies, and 
why, also, great slate districts such as those of the south 
of Ireland—more especially in Kerry—remain almost 
untouched. The theory of slaty lamination when better 
understood and aioted by the ge geologist whose 
mind has been specially Rieste to the subject, cannot 
fail to alter very much of these existing difficulties 
affecting the slate trade. 

We have dwelt so long upon this fascinating topic 
in relation to practical slate-quarrying, that we have 
but little space for noticing at adequate length the 
subsequent chapters of Mr. Davies’ volume, The great 
bulk of these refer in very lucid, terse, and perspicuous 
language to all the important points that should engage 
the attention of whoever is about to open a slate quarry, 
or work one already opened. The enquiries suggested, 
the instructions given, the cautioning precepts conveyed. 
all bear the impress of prescience and clear thinking, an 
show that the author has spent a life-time amongst the 
slate quarries of Wales, and has condensed into this 
meritorious little volume the information and experience 
gathered by a clear-thinking and observant man. Nor is 
the weighty and practical information comprised in 
all the later chapters of this volume unrelieved by 
some of interest to others than those engaged in slate 
working. One chapter, for example, contains an extremely 
readable sketch of what may be called the archzology of 
slate roofing, and the great slate industry, not only in 

}reat Britain, but in many other parts of the world. 
Here, amongst other facts noticed, are some of the curious 
relations which are shown to subsist between our means 
of locomotion, or carriage of heavy materials, and the 
mode successively employed for roofing our dwellings. 
In early days, straw thatch was the common form of 
roofing, and occasionally for public or important buildings, 
as castles and church towers. Split oak “shingles,” are yet 
to be seen on some church towers in Devonshire. These 
grew near the spot and required little transport. Roofing 
tiles, which took the place of these, were made, and from 
material not far off ; still the tiled roofs of old English 
towns, such as Basingstoke, and many towns of Shrop- 
shire and adjoining counties, involved a serious item for 
transport, even after the canals of Brindley and Telford 
had much cheapened this. Yet the comparatively light 
roof covering of slate was too ponderous and costly in 
transport to be ~— widely adopted, or to supersede 
tiles until the epoch of railway transport had had its 
advent. Small as is Mr. Davies’ volume, he has not 
omitted a very good sketch of the statistics of the slate 
trade, and these prove how enormous has been its expan- 
sion during the present century, amounting at present to 
750,000 tons per annum, and more especially during the 
last = or forty years, since the railway system has 
been fully developed in our islands, and since steam 
navigation admits of sending roofing slate out to foreign 
countries, which send as back cargo their productions 
to us. 

No doubt in respect of value of the material disposed 
of, the slate trade is much exceeded in Great Britain by 
the iron and the coal trades, but as regards the mass or 
weight of material rendered marketable from its previously 
useless bed in the crust of our globe, the slate trade of 
England and Wales stands next to those great industries. 
It is a matter of surprise, therefore, to find that the 
School of Mines in London, to which is entrusted, in the 
hands of Mr. Robert Hunt, the publication of the 
mineral statistics of the United Kingdom, collects none 
in reference to the great slate trade, so that we have 
really no authentic information as to its rate of progress, 
nor upon the causes which influence the increase or 
decadence of price, nor the causes of their fluctuations. 
This is a defect at Jermyn-street which surely requires 
to be rectified. 








THE PARIS EXAIBITION. 
' No. XXI. . 

Ir is not very easy to give anything like a faithful 
account of the state of the Exhibition at the present 
moment both externally and internally, under the com- 
bined influences of a vacillating direction, tardy exhi- 
bitors, hastily executed work, and a steady downpour of 
rain. A word of warning to visitors, who do not intend to 
confine their exploration to the collection in the Champ de 
Mars, to avoid the Exhibition on wet days, may not be 
out of place, unless the excitement of danger from falling 
ceilings and dissolving cornices be looked upon as 
pleasant variations to the quagmires in the gardens and 
occasional pools in the interior of the building. To 
those who come only to see the useful and practical part 
of the show, these minor inconveniences will be aug- 


) in 








mented by the uncertainty with which all the machinery, 
with the exception of that in the British department— 
owing doubtless to the experience and energy of Mr. 
Cunliffe Owen—is set to work. The stokers of the 
different boilers never know on leaving the building 
what fresh order may be issued in the night, or whether, 
on their return in the morning, they will be allowed to 
enter or be refused admission. To leave, however, 
an unpleasant subject, and to return to the legitimate 
business of technical description, we have to record 
since our last notice the erection and commencement of 
new buildings in the space opposite l’Ecole Militaire, 
and in the lower part of the Avenue Suffren ; the opening 
to the public of the sheds in the Quai d’Orsay ; the com- 
pletion of the Creusot buildings ; great progress in the 
annexe devoted to the United States, and tolerable order 
in the Austro-Hungarian section. Amongst the various 
exhibits in the British Department in the main machinery 
hall, the steam pumps of _ pete Hayward Tyler and Co., 
of London and Luton, excite deserved attention. The 
firm exhibit a variety of their “ Universal” steam pumps 
—one with india-rubber ball valves, raising water toa 
tank, is generally used for wrecking and similar purposes 
—for high and low lifts ; afly-wheel boiler feeder ; a 12-H.P. 
horizontal steam engine, fitted with Rider’s patent auto- 
matic cut-off gear, already described in our yages ; 2 12-H.P. 
andan8-H.P. horizontalengine, fitted with Hayward Tyler’s 
improved governor. All the above are under steam and can 
be tested at any time. The Rider engine is fitted with a 
brake for testing, and diagrams can be taken. Not in 
motion are steam pumps of different sizes, and a selection 
of water fittings, wg Sey stand posts, water waste 
preventers, &c. A small iron pavilion in the gardens 
opposite the Galloway boilers contains two hot-air 
engines, one 1-H.P. and one 4-H.P., constructed on Rider’s 
patent, pumping water under pressure. The smaller size 
is capable of lifting about 600 gallons per hour, and only 
consumes 18 lb. to 20 lb. of coal per day. This firm have 
also in the annexe devoted to “food,” nearest the carriages, 
a large show of machinery connected with the manufacture 
of aérated waters, and as the whole process is shown in 
operation, and the product hapa n | distributed 
amongst the thirsty lookers-on, this is likely to prove one 
of the most attractive points during the hot weather. 
Amongst the different machines used in this branch of 
trade—and the whole seems to have been reduced as 
much as possible to a mechanical operation—are an 
improved partitioned wheel in a trough—Wilson’s patent 
—for soaking the bottles, in which the preponderance of 
inserted dry bottles brings up the soaked ones to the 
hand of the attendant, who places them on the revolving 
brush; an improved horizontal generator, whose advan- 
tages over the old vertical one are self-evident ; a self- 
contained gasometer with washing apparatus, whereby 
the bubbles of gas are broken up and the latter washed 
twice and considerably improved ; an original “Bramah 
continuous peace ” machine for bottling up to 500 dozen 
per day, with a pressure of 120 Ib.; and asomewhat similar 
machine, “The Tropical,” constructed to fill 900 dozen per 
day. Next to this is a machine constructed in 1835, 
which has been exhibited rather to show the durability 
of work turned out by this firm than for any speciality 
of design. The great novelty on the stand is a pneu- 
matic apparatus, by which soda water is made in a 
so-called continuous process. Instead of allowing the 
water to run into the solution pan, as in ordinary 
machines, it is drawn out of the pan by a vacuum 
cylinder. There are three pumps attached, one for the 
vacuum cylinder, one for the water, and one for gas, all 
worked off the same crank axle; by an arrangement 
of the cocks in bottling, the air is extracted from the 
bottle before filling. This machine, the first of its, kind 
pny ae will turn out 1000 dozen per diem. There isa 
very handy machine for bottling either syrup goods or 
soda water, with one of Barrett and Elers’ patent syrup 
pumps attached ; 268 of these machines have been made 
within two years, and the arrangement of a counter- 
weighted hand lever in connection with the treadle 
is a great improvement on the old system. The 
firm also exhibit Barrett and Elers’ patent  self- 
closing bottle, which has undergone several improve- 
ments. The stopper is now made of glass and ebonite, 
and instead of projecting outside the mouth of the bottle 
is protected by it, and pressure is applied to obtain the 
contents by means of a glass stopper, instead of by the 
old method of pushing it in by hand, a system open to 
more objections than one, but now nearly obsolete. 
The whole machinery is driven by one of Messrs. Hayward 
Tyler and Co,’s own engines. 

Some very interesting specimens of the application of 
hydraulic power (on Piedbeeuf’s system) to pressing ironand 
epee will. be found exhibited by Messrs. Richard 

arrett and Sons in the annéxe adjoining the main 
British Machinery Hall, by which the use of angle irons 
is obviated, and considerable strength added to the ends 
of boilers. Their adoption of the forms attainable 
by this process to fire-box crowns, dome covers, fire doors, 
and to the different parts of their semi-portable and other 
engines, must strike the eye at once as evidences of 
economy of material and labour, of simplicity of design, 
and ehecety of strength. There are other forms of fire- 
box crowns shown, one constructed by the Austrian States 
Railway at Resicza in copper, and another on the system 
Polonceau, in iron plate with copper between the flange 
which deserve notice for their originality; and we sh 
return to these at a future day, when the whole of the 
Austrian department is sufficiently completed to enable 
one to devote that attention to it, 1t promises to deserve. 








Tar Paris ExHrsiti0n.—It is stated on good authority that 
the Water and Woods Department of the French Exhibition will 
be preserved as a permanent museum, and re-erected in the Bois 
de Boulogne after the close of the Exhibition. All the specimens 
of woods exhibited by foreign nations will be purchased, if not 
presented by. their ve departments, ‘and added to the 

ed museum. ‘All the partsof the central building have been 


constructed so that they can be utilised for railway stations 
large markets, &c., and will be sold accordingly. 
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THE PARIS EXHIBITION—SEMI-TUBULAR BOILERS. 


MM. ED. VICTOOR ET EUG. FOURCY, CORBEHEM, ENGINEERS. 
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BACK VIEW 











FRONT VIEW 


Tess boilers, a set of which will be found in the French 
machinery annexe i ‘ 
as the Avenue Rapp, are, intended to be set as shown in the 
illustration above ; they consist, first, of a cylindrical boiler A, 
19ft. 9in. long, with a diameter of 4ft. 7in., communicating 
with two feed-water heaters, or “‘bouileurs,” B, 17ft. 84in. long 
and 2ft. indiameter, by means of four tubes C C; and, secondly, 
of a tubular boiler E, 16ft. 5in. long between tube plates, and 
4ft. llin. in diameter, containing 114 brass tubes of 2°3in. 
interior diameter, with a smoke-box 35}in. long beyond the 
end plate. 

The circulation of water between the two boilers takes 
place by means of iron joint pipes T T and R R, placed at 
the centre of the feed heaters above the base of the tubular 
boiler connected by copper pipes 6in. diameter. The two 
domes are cmnaitel by the copper pipe V, in the centre of 
which is the stop valve M, and the two cast junction pipes 
Land K. Thefeed heaters are supported by four cast lugs, and 
by two cast iron supports just behind the bridge, and rest 
on the top of the fire-door frame and on the wall which 
supports the front end of the tubular boiler. The latter is 
placed 23}in. in front of the main boiler. It is supported in 
the centre by a cast iron standard S, and at the smoke-box 
end by the smoke-box X. The interval between the two boilers 
serves a double purpose :—(1) Toallow the gases after passing 
themain boilerand feed heaters to expand and mix before entering 
the tubular section, and (2) to give access to the tube plates in 
case of necessity. Above this space a plate O is built in the 
maso. forming part of the arch, and is fitted with a man- 
hole. The fire-grate H is divided into two parts. The action 
of the flame is somewhat similar to that which takes place 
in a reverberatory furnace. It does not enter the tubes until 
it has im a certain amount of heat to the main boiler 
and feed heaters, so that the gases escape into the chimney 
well cooled down. The door P is ed for removal of 
cinders which have been drawn over the bridge, or of those 
which are driven out of the tubes when these are scraped. One 
of the great advantages claimed for this —— is the,slight 
chance of deposit taking place in the tubular boiler, because the 
water, before itgreaches there, has already attained a ay as 
ture of 280 deg. to 300 deg. Fah., at which heat it will have 
deposited its sulphate and carbonate of lime, where they can 
be more easily removed than from among the tubes. The work- 
manship of this boiler is very good, and where there is ped 
of space to spare, the type is one which can be adopted wit: 
advantage. 








BARFF’S PROCESS OF CHARRING PEAT. 
Tue utilisation of peat is one of the subjects for invention 
and the expenditure of capital which has always led to failure 
in this country. It seems, however, that the difficulties, both 
as regards cost and efficiency, which have hitherto attended 
efforts to make charred t of commercial value, have now 
been overcome, though the fact that this has already appeared 
certain on many occasions 8 the necessity for caution. 

Some experimental works have been constructed at M 
Hall, between Doncaster and Crowle, and it appears that the 
work there being done was—as an experiment on a small scale 
—in every way successful. There are three of these experi- 
mental works now in use: the one above mentioned, one in 
Westmoreland, and oneinIreland. Under a modified form the 
process is being successfully worked in Transylvania. ‘The 
cost of production has been obtained by accurately-kept 
accounts jof every item of cost for a given time, at each of 
the three works referred to. In the Lincolnshire case, the cost 











CROSS SECTION A.B. 








CROSS SECTION C.D. 


| of producing a ton of charcoal was 18s.;~at the Westmoreland 


parallel with and on the same side works it was 18s. 6d.; and at the Irish works, 18s. 9d., show- | 


ing a degree of uniformity which speaks well for the system. 
It is thought that by establishing larger works, at which both 
| manual labour and heat could be economised, this cost ma: 
be reduced about one-fourth. This system is equally adapted 
| for charring any animal matter, or wood, or other vegetable 

substances. The accompanying illustration, Figs. 1 and 2, 
| will enable us to explain the apparatus employed. 

It consists mahaly in arrangements for the employment 
of superheated steam for conveying the heat from the furnace 
to the ovens in which the peat is placed. If a current were 
induced in the ordinary way by admitting atmospheric air 
through the furnace door, and allowing it to pass to the ovens, 
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the oxygen thus supplied would be liable to support the com- 
bustion of the peat, which would probably take place as soon 
as most of its moisture had been driven off. Ovens of iron 
|or brick, through which heat passes from the outside, and 
| which would have to cool down again after the peat had been 
| charred before it could be safely exposed to atmospheric air, 
| or sealed ovens of any form or material, cannot, for the above 
reason, be employed. They are too costly, because too slow 
in working, to produce charred peat at a price that would admit 
of its general use for the purposes for which it is valuable. 





of either common or fire-brick, the walls being per- 
pendicular and the tops arched, the tops being covered 
with sand to ‘check the radiation of heat, as seen in 


The two small squares between the tops of the first and 
second arches on either side are the flues along which the 





gases are sent from the furnace to the ovens, At the end near 





Fig. 2, which is a section of the ovens near the chimney. | in d 








the furnace these flues converge, there being two pairs of 
ovens to one furnace, and by shifting a per from one 
branch of the V to the other, the current of heated gases is 
diverted from one pair of ovens to the other. By this means 
both time and heat are economised ; as after one pair of ovens 
has reached the temperature at which the peat becomes 
charred, viz., 750 deg. Fah., some time must be allowed for 
the peat to cool down before any attempt at its removal can, 
as above described, be made with safety. But it is essential 
to economy to maintain a high furnace temperature, and for 
this reason the plan of refilling one pair of ovens while the 
charring process is going on in the other, and then diverting 
the current of gases as soon as the charring has been com- 
pleted, the arrangement described became necessary and is 
a good one. 

he peat is introduced into the ovens in iron trucks formed 
of small bar iron and wire netting at the bottom. The trucks 
are 4ft. 6in, in width, and 7ft. in length, and as the ovens are 
about 22ft. long, each one will hold three trucks at one time. 
The withdrawal of the truck needs some care. At J, Fig. 1, 
is a long box made of wood and sheet iron, with doors at each 
end. This box, it will be observed, is mounted on transverse 
wheels which run on cross rails. The left-hand end of 
this box is made to fit close up to the door of the ovens, 
| although this is not shown to be the case in our drawing, 
jand the rails to receive the trucks on the bottom of the 
| box are on a level with the rails in the ovens. Opposite 
| the ovens, and on a level with the rails in the box J, are 
| four sheet iron cooling boxes, with a door to each at the end 
| nearest the oven. These cooling boxes are not shown in 
Fig. 1, but the door would be on the rising ground to the 
| right, the door being close to the movable box J. When an 
| oven is to be emptied, this movable box is fastened between 

the oven and the cooling box, a rope and chain being simul- 
taneously carried through the cooling house and setae box. 
The oven door is then quickly raised, the chain on the rope 
| being already hooked on to a chain of the end truck, when 
| the three trucks are rapidly drawn through the movable box 
| into the cooling house, the trap door of which is instantly 
| lowered. The temperature of the peat when charred is very 
| great, and if it were allowed to cool down in the ovens till it 
| was safe to let air in, or equally safe to draw the peat into the 
| open air, days would be wasted over one cooling, while a great 
| loss of heat would at the same time ensue. The object, 
} then, of the cooling house and the intervening movable box, 
| or middle passage, as we may term it, is that the hot charred 
peat may csigueina from the ovens to the nearly air-tight 
cooling houses without coming in contact with a sufficient 
supply of oxygen to induce it to burst into a blaze, which 
| would certainly be the result if an attempt were made to rush 
| the trucks of peat across the intervening space of 22ft. with- 
out excluding them from the air. , 

The superheating apparatus is both simple and efficient. A 
| small boiler is placed horizontally across the top of the furnace. 
| This is seen at c in each figure. Steam is raised in this boiler 

to a pressure varying from 50 Ib. to 80 Ib., according to the 
force required to carry the heat of the furnace into the ovens. 
This steam is conducted by an inch iron pipe d, Fig. 1, to the 
| superheater, which consists of three coils of similar pipe cast 
| into blocks of iron about 18in. square and 2}in, thick. These 
piped blocks of metal stand one in front of the other in the 
ottest part of the furnace. The pipe, after leaving the 
| last block near the entrance to the flues, is capped with a 
jin. nozzle pointing in the direction of the flue to the ovens. 
| This steam is very highly superheated, and its heating power 
| and capacity for absorbing moisture from the peat very great, 
while the velocity with which it issues from the jet produces a 
strong current in the flues, and carries the products of combus- 
| tion from the furnace with it. The furnace door is kept closed 
| except when fuel is supplied, so that all the air there for 
| supporting combustion in the furnace is forced through the 
| grate, and by the time it has reached the top of the fire almost 
all the oxygen has been appropriated, and the arrangement 
secures the thorough consumption of all smoke. 

The exit of the vapour dur- 
ing the drying, which precedes 
the charring, is by flues at the 
bottom of the ovens. The 
openings are seen at the bot- 
oo Mi dony ovens 3 Fig. 2, and 
the er cross-flue for ~ y X 
ing the vapour to the shaft 
may be detached to the right 
of the base of the shaft in 
Fig. 1. In each short flue, be- 
tween the ovens and cross-flue, 
there is a damper to late 
the escape of vapour, and also 
to check the escape of heat at 
a late stage of charring. Thus 
heat is economised to the 
nearest degree. In each oven is 
inserted a pyrometer, and the 
dampers in the escape flues are 
regulated by these. During 
a recent experiment the heat 
had reached 400 deg. Fah. in 
the ovens, after the current of 
gases from the furnace had 
been turned into them one hour 
and a-half, yet the damper 
was withdrawn about 8in., or 
two-thirds the depth of the 
flues, and much vapour was still 
escaping. This escape of va- 
pour, after such a time and at 
such a heat, we may add, was 
due tothe peat used having 
been taken from the open moor direct, no drying sheds having 
| as yet been erected in connection with these experimenta 
| works. This process, indeed, is so efficient, that it takes only 

about five hours to convert common air-dried peat, that 
contains from 40 to 50 per cent. of moisture, into perfect 
| charcoal. 

The small funnel over the furnace at the left-hand side of 
| Fig. 1, and marked a in Fig. 2, is merely for use while getting 
| up steam. When this has been done, a damper prevents any 
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| draught through it. 
The ovens are merely a number of brick arches, made | t t 
! that it can be produced at the price above mentioned, are very 


The valuable uses to which peat charcoal may be turned, now 


| numerous ; of the material itself there is an almost inexhaust- 
iblesupply. Of the Medge Hall moor there are5000acres varying 

4 me 6ft. to 15ft. If, too, 6ft. or 7ft. of this peat be 
off and utilised as peat charcoal, then the whole extent 
| of the moor could be warped by the thick water of the tidal 
| portion of the river Trent, and thereby converted into the 
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most fertile lands. There are many other moors and bogs in 
England, Scotland, and Ireland that could be profitably 
ses in a similar manner. For sanitary purposes its 
value is well known, but for agricultural purposes it is much 

uired. For making the refuse of fish, or putrid fish, 
and the offal of slaughter-houses inodorous and portable it 
may be employed with advantage from a sanitary sam of 
view, and profitably in restoring the fertility of exhausted 
pastures and arable soils. For absorbing urine and fixing its 
ammonia at the same time in drains, and tanks of stables, cow- 
house, and piggeries, it may be used with great benefit, both 
as a preventive of noxious effluvia, and as a means of making 
this valuable liquid easily portable and easily distributable 
over cultivated lands. Not only is it an excellent fertiliser 
for all soils deficient in organic and carbonaceous substances, 
but it may be made the agent for preserving and economising 
many forms of animal excreta that are now allowed to run 
to waste down drains, or are washed away intentionally with 
a view of getting rid of them with as much readiness and as 
little trouble as possible. 

The Westmoreland works were established for making peat 
charcoal for fuel. In this case it is necessary to macerate 
and condense the raw peat, which is then formed into 
‘*bricquets ;” and when they are sufficiently dried in the air 
they are charred in exactly the same way as above described. 
The inventor is confident that, through the means of such 
charcoal, a revival of the production of iron by the use of 
charcoal will take place. Indeed, a company is being formed 
in Devonshire for utilising the peat of Dartmoox by this pro- 
cess, and subsequently for smelting the valuable strata of iron 
ore which has recently been discovered there. 

It is possible that Mr. Barff’s system of peat charring may 
create new industries of great extent and importance, 








AIMERS’ WALL ENGINE. 

Tue little wall engine illustrated herewith has attracted 
attention to the general excellence and simplicity of its design. 
It is made by Messrs. Aimers and Sons, of Galashiels, or 
driving separate lines of shafting, and for various other pur- 
poses where small power is required. The method of driving 
separate sets of shafting in mills of any kind is, now that 
small, efficient, and economical engines can be procured, 
becoming very common, and with obvious advantages. In 
case of any mishap only a small portion of a factory need be 
brought to a standstill, and that for but a short time. The 
case is very different where one large engine drives the 
machinery in several or all the parts of a mill. The engine 
illustrated may be connected direct to a line of main shafting, 
thus dispensing with intermediate connections such as belts or 
gearing, and the advantages belonging to wall engines, in point 
of economy of space and cheapness of fixing or erection, ought 
to have caused their more general application. Where there 
1s not sufficient head room these engines can be bolted either 
horizontally or in any angular position. The bed-plate, to 
cylinder cover, crosshead guides, and plummer block for ae 
shaft bearing, are cast in one piece, the cylinder being bolted 
to the bottom of the bed-plate, and neatly cased with sheet iron. 
The crosshead slippers and connecting rod ends aremade adjust- 
able so that any wear can readily be taken up. The fly-wheel is 
turned on the face, so that it can be used for driving by belt. 

Our illustrations comprise front elevation, side elevation 
partly in section, and plan, and from these the construction 
and design throughout can be gathered, and will be found to 
be such as constitute a really useful engine. 








THE SOCIETY OF ENGINEERS. 

THE following paper, ‘‘ Equalising the Wear in Horizontal 
Steam Engines,” was read by Mr. William Schénheyder on the 
Ist of April :— 

Considering the enormous extent to which steam engines are 
being used at the present time, not only in this and other 
civilised countries, but also in countries which have only toa 
small extent reaped the benefit of civilisation; and bearing in 
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mind that of all the different modes of constructing them for 
the various duties they are made to perform, no kind of construc- 
tion is so universal and prceedied or as the horizontal. The 
author believes that it is not necessary for him to offer any 
apology to the Society for bringing before them an improvement 
in construction, which although not of universal application to 
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every horizontal engine, is still—as he believes— of very great 
value to those of the larger type. 
That the horizontal engine is used to a 


ater extent than any 
other form, is a fact so well known that 


e author does not con- 





sider it necessary to make any statements in proof of it. We 
see it applied to almost all kinds of uses, such as for hauling coal 
and other minerals out of our mines, for dri the machinery in 
factories of all kinds—large and small—for blowing purposes, 
and even for pumping water, not only for town supp nb but also 
in some instances for draining mines; in fact, where the hitherto 
more favoured beam engine used to be employed, the horizontal 
engine is now preferred, with but few exceptions. The merits it 
em ma over, say, the beam engine are so well known, that it is 
ardly necessary to repeat them all. Its small first cost, sim- 
plicity of construction, accessibility, its comparative lightness, 
the capability it possesses of being driven at a high speed, an 
the small amount of foundation it requires, are some of the 
points which cause it to be so much approved of. It will, how- 
ever, never supersede all other types of engines, neither is it a 
perfect type, and among the objections which many have to its 
use, is the e amount of friction and wear which takes place 


through the piston always bearing against the lower side of the 
cylinder. 
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Eastons and Anderson, in building the engines for H.M. screw 
corvette Rover, provided a strong trunk on the back of the 
piston, and a large gun-metal block for the trunk to rest on, 
with the undoubted intention of preventing the undue wear of 
the cylinder. This arrangement is shown at Fig. 1. 

Some makers have furnished their pistons with shoe-like projec- 
tions, extending some distance from the centre line up each side 
of the cylinder, as shown by Fig. 2. By this arrangement a 
large bearing surface is obtained, but it is | vey very incon- 
venient, if not quite impossible, to provide sufficient wearing 
surface, and to lubricate it sufficiently inside the cylinder so as to 
prevent undue wear. 

Messrs. Bryan Donkin, and Co., in constructing their well- 
known and highly-economical compound horizontal engines, carry 
the weight of the piston entirely on the outside guides by the 


| arrangement illustrated by Fig. 3, which is a plan of such por- 











“AMIERS AND SONS WALL ENGINE. 


With small engines and light pistons this objection does not 
exist, at least not to a large extent, but with those having a long 
stroke or a heavy piston, the mischief caused is sometimes 
very serious. Among the various evils resulting from this, the 
following may be named, viz., increased friction, whereby the 
available power may be considerably reduced ; leakage of steam 
over the upper side of the piston; leakage of steam out 
of the glands which have become oval by ‘the sagging of the 
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rod, and leakage of air in through the 


glands, if the engine is 
fitted with a condenser. This latter Jeakage is often great 
enough to considerably reduce the amount of vacuum. That the 
evils resulting from the undue wear of the lower side of cylinder 
and piston have been — felt, may be inferred from the 
various means which have been adopted to remedy them. Some 


of these remedies the author now proposes to describe. Messrs. 


tions of their engine as are ni for illustrating its — 
construction. Cylinders, pistons, rods, and crossheads can clearly « 
be traced without special reference. The two crossheads are 
wane together by side rods, 
and four guides are furnished 
for receiving the whole of the 
weight of the pistons, rods, 
crossheads, and side rods, two 
of the guides receiving in addi- 
tion, of course, also the thrust 
due to the obliquity of the 
connecting rod. - 

In order to prevent the pis- 
tons from ing on the bot- 
tom of the cyli » Ahoy Messrs. 
Donkin proceed as follows :— 
After the manufacture of the 
side rods, and the jointing of 
them with the crossheads, the 
side rods have given to them 
by hammering or otherwise a 
bend or set of such an amount 
that the two 8 fo are 
ac’ y sprung up in a sloping 
direction. The amount of de- 
viation of the endsof the piston- 

s from the centre line— 
drawn from crosshead to cross- 
head—is of such an extent 
that when the whole frami: 
—4.e., side rods, crossheads, an 
oe supported freely 

y the four shoes, and the 
pistons fixed to their jive 
rods, their weight shall just 
bring the rods back to their 
original position, or nearly so ; 
in fact, make the two rods 
lineable. It will thus be seen 
that when such an arrange- 
ment is carried out none of 
the weight of the pistons should 
come on the cylinders, and the 
author is informed by Messrs. 
Donkin that the plan has 
answered ex ingly well in 
practice, the lower side of the 
cylinders not wearing more 
than other portions. For small 
engines the author fully ap- 
proves of this mode of i 
the weight of the piston, but 
as the piston-rods have to do 
duty as beams, it is easy to see 
that they cannot be perfectly 
straight, and the amount of 
their curvature would be so 
great as to become highly ob- 
jectionable in = engines. 

The remedy which has been 
most generally adopted — 
almost since the general intro- 
duction of the horizontal type 
of engine—is the prolongation 
of the rod through the back 
cover, and the furnishing of it 
at this end with a shoe working 
in a guide. This construction 
would seem at first sight to 
promise success, and the author 
himself been deceived by 
the apparent soundness of the 
expedient. That it, however, 
is useless, or nearly so, wi 
not be difficult to perceive, 
and the fact that several makers 
have abandoned it is, perhaps, 
the best confirmation of its 
uselessness, in the same way 
that the fact of their having 
adopted it in the first instance 
is to a certain extent a proof 
of the necessity for some 
means of supporting the pis- 
ton. To enable the piston 
rod to support the piston as 
well as its own distributed 
load, and to transfer these 
weights to the outside guides, 
its upper fibres must be in 
compression, and its lower 
fibres in tension, and if the 
rod is made straight in the 
first instance, it must neces- 
sarily be bent when carry- 
ing the loads. As long, there- 
fore, as the rod remains 
straight, it cannot possibly 
| support any weight, or in other words, until deflection 
panos place, the piston will bear with its whole weight on 
the bottom of the cylinder. That this deflection actually 
does take place can be judged from the wear which is notice- 
able in nearly all large horizontal cylinders—with the Ss 
prolonged through the back cover—after they have been some 
time at work. tt will be seen that the glands have become oval, 
and that the rods, when the piston is out, touch the lower part 
of the gland, and when in, the upper part. The rod has gradually, 
by the wear of piston and es been able to assume a greater 
and greater deflection until the straining of its fibres has become suffi- 
cient to enable it to support the whole or nearly the whole of the 
weight of piston, chamier preventing further wear in cylinder 
than that due to elasticity of the packing rings. How small this 
wear is—from the rings alone—most practical engineers know b: 
the great number of years upright cylinders have been at wor 
without requiring to be re-bored. ‘o prevent the piston rod 
from becoming deflected below the straight line, it has been 
proposed to bend it upwards to an extent equal to the amount 
which it would deflect with the load of the piston upon it, and 
supported on the shoes at the ends. The bend was to be given to 
it after turning, while in a hot state, and either in suitable dies or 
toa template. The impossibility of making a satisfactory job in 
this manner is, however, self-evident to all practical men, : 

Another proposal is to turn the two ends of the rod from dif- 
ferent centres, each end being quite straight, but the two, instead 
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of being in the same line, formi 


the gland. 


The author will here refer to a + am r read by Mr. George H. 
chanted Engineers in 1875, 

and to the discussion upon it, as it bears directly upon the sub- 
ject of the present paper. In referring to the necessity for pro- 
i back cover of winding engines, 
Mr. Daglish and several other speakers were of opinion that it | 1495. Imy in the fi 
was a useless or worse than useless proceeding, and several 
examples were given of horizontal engines which had been work- 
i years without being re-bored. In reply to those 

statements the author would remark, firstly, that as no prac- 
ticable plan of cambering the rod was known at the time that 


Daglish before the Institution of 


onging the piston rod through the 


ing a number o! 


ng avery obtuse angle. This 

pote Cason veered yal aed — . peony: _ ae pcan a 1402, Improvements in Vacuum Boxes for paper-making machines, Sar 
° 

own downward curve, and cannot possibly work truly through 


ge 
Powell, Harrogate, Yorks! .—-tth April, 1878. 


Radcliffe Bridge, Lancashire.—8th April, 1878. 


powder, fuses, tinder, and other substances capable of ignition by 
flash, William Robert Lake, Southampt ie 

munication from William Washington Batchelder, New York.—10¢ 
April, 1878. 





Lancashire.—10th April, 1878. 





—Lith April, 1878. 
and Bearinas of railway engines, carri: 
Timothy White, Laudport, Portsmouth.—l7th April, 1878. 


Mason, jun., Manchester, John Wolstenholme and Samuel Spencer, 
buildings, London.—A com- 
1470. Improvements in Cocks and Taps, William Henry Bailey, Salford, 


1530. Improvements in means or apparatus for LusricaTine tlle AXLES 


ages, and wagons, and bearings 
of machinery generally, and other constructions requicing lubrication, | Inventions Propested for Six Months on the Deposit ot 


——__., 





to electric or magnetic signalling nerally on railways, Thomas Teale | 1768. An improved Cover forming Carret Baa for travellers, Louis 


Baumblatt, Paris. 

n | 1769, Certain improvements in Grater Bars to be used in furnaces for 
burning wet or dry fuel, Alexis Godillot, Paris. 

1770. Improvements in apparatus for lanrrinc the CHarcrs of Gas 


1487. An improved Rereatinc Marca or lenrrer for lighting gas, gun- Moron Engines, Charles Denton Abel, Southampton-buildings, 


a London.—A communication from Nicolaus August Otto, Gasmotoren. 
Fabrik-Deutz, Germany. 

| 1772. Improvements in Lacina Hooks, chiefly designed to serve as 
fastenings for boots and shoes, William Robert Lake, Southampton. 
buildings, London.—A communication from Edward Maynz, Boston, 
Massachusetts. 


ture of VALANCEs for Beps, Wixpows, | 1773. Improvements in Haurers or Bripies for taming horses and other 
and other purposes, William Pearson and Thomas Pearson, Manchester. 


animals, Peter Jensen, Chancery-lane, London,—A communication 
from Raoul Hubert Delisle, Paris. 


mplete Specifications. 


the paper was read, he quite agrees with the remarks as to the | 1565. An improved Suavixe Soar or Larwer, August Hampel, Dresden, | 1956. Improvements in machinery for Compinc Textite Marteriats, 


uselessness of continuing a straight rod through the back cover. 


f, 


Emile Hiibner, Rue Laffitte, Paris.—15th May, 1878. 


Germany. . 
Secondly, all, or nearly ail, the examples of engines, mentioned | 1573. Improved prepared Liquors or AGENTs for ApmixiNna with ALco- | 1996. Improvements in the manufacture of TRowELs, such improvements 
also licable to 


as having worked rg! years without re-boring, were colliery 

Mr. Daglish, in his paper, says: “‘Con- 

sumption of coal seems, in the writer’s — not to have 
e 


winding engines, and 
n taken account of in colliery engines, and 


winding engine, the general excuse bei! 


collieries was unfit for sale, and therefore it did not matter what 


quantity was burnt.” 
Under these circumstances it can hardly be expected that the 


owners of the engines would care much if the cylinders wore 


themselves oval, whether steam leaked past the a. &e., as 


long as the engines would turn round and lift load with 
sufficient rapidity. Thirdly, not any of the engines illustrated 
in Mr. Daglish’s paper were provided with steam jackets, so that 
plenty of lubrication in the shape of condensed steam has no 
doubt been present, which would to some extent help to diminish 


wear. When, however, coal consumption is more studied—as | 1711. Improvements in Steam Pumps and other motive 


it is and will be more and more every y 


ear—steam jackets are 

always used, lubrication becomes more difficult, and the author 
believes he is justified in saying that the conditions = working 
istri ill not _con- 


as stated to have existed in certain colliery districts 


HOLIC and Vinous SupstTances, and he 





church-street, London, and René Francois Lecerf, Gravesend, Kent. 





the same, Richard Winder, Farningham, Kent.—24th April, 1878. 
1656. Improvements in Ki.iineG ANIMALS intended for human food, anc 


METABLIC CAMBERING, Gabriel Champomier, Paris. 


vent t 1 during fi 

Henry Howlett Redfern, Hanley, Staffordshire.—25th April, 1878. 
1680. Improvements in and relating to Drawiyc or Copyinc FRaMEs 0 

Desks, Felix McIlvenna and W Phillips 

26th April, 1878. 





Wolverhampton.—29th April, 1878. 


Thomas Davies, Clifford’s-inn, London. 


yes and improved method of attaching 


the flesh of such animals, Richard Jones, Berkeley, Glou- 


cos! - 
1659. Improvements in the manufacture of Boots and Snors with 


1719. An improved construction of UMBRELLA and CoveRING by which 
the covering will be made to last much longer than as at present made, | 1959. Rotiinc Tea Lear, William Haworth, Lothbury, London.—28th 


pp ture | being also applicable to the manufacture of other implements and in- 
of aérated waters and other beverages, Augustus Collingridge, Grace- 


struments, Joseph Lee, Southampton-buildings, London.—l7th May, 


1878, 


1583. Improvements in the Sream Borers of Locomorive, PortaB.e, | 2018. Improvements in the manufacture of LrraTion or ARTIFICIAL 
as never yet and other Steam Enorvss, Joseph Wilson Ballard, Ilmington, Warwick- 
been able to arrive at the quantity of coal consumed by a colliery | | shire.—18th April, 1878. 


that the coal used at | 1652. Impr ts in 


Learuer, William Robert Lake, Southampton-buildings, London.—A 
communication from Edward E. Floyd, Boston, Massachusetts, U.S.— 
20th May, 1878. 
2024. Improvements in Coxtinvovs Ro.iinc Mitts, Benjamin Joseph 
1 Barnard Mills, Southampton-buildings, London,— A communication 
from William Rees Jenkins, jun., Bellefonte, Pennsylvania, U.S.—2lst 
May, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 





1761. Improvements in Cast Iron CoLuMNs and in appliances for pre- | 1856, Permanent Way, John Henry Johnson, Lincoln’s-inn-fields, Lov- 
ions, and extinguishing fire, 


don,—20th May, 1875. 
1868, TREATMENT of Woot, Jacob Behrens, Bradford, Yorkshire.—21s¢ 
r May, 1875. 


Thompson, Liverpool.— | 1870. Seir-actinc Va.ves, Richard Hugh Hughes, Hatton-garden, Lon- 


don.—2lst May, 1875. 


wer engines | 2414. Macutnes for Makino Hay, George Edward Jeffery, Stamford, Lin- 
and pumps, applicable also to valves for other purposes, Joseph Evans, 


colnshi*e.—3rd July, 1875. 
1872. Puoromevers or PuororHtocometers, Victor Bablon, Paris.—2lst 
May, 1875. 


May, 1875. 


tinue to last long, nor are they even imitated at other places | 1720. Improvements in apparatus for forming Rotary Curtinc and | 2216. Cuirrers, Thomas Lovell Phipps and William Burman, Birmingham. 
hester.—A 6 


where large horizontal engines are employed. 


To ow br on = the anes at the soontins ieee to we 
not incli to let the wear of horizontal cylinders take care o! infield, C 
itself, the author will give one more abstract from the discussion : — ee ee 
—‘‘Mr. Jeremiah Head, referring to the abandonment of the 
back piston rod in horizontal — mentioned that he had | 1724. a in and relating to Pumps, George Vincent Fosbery, 

— back piston rods, and thought | __ Beck 
the plan was worse than useless. If the back slide was packed Charles Renard 
up sufficiently to carry any part of the weight of the m, the | 3796, Improvements in Avromatic Feep Reoutators for CansuReTTERs, | 1955. Purtwication of Gas, George Thomas Livesey, Old Kent-road, 

ication from 


some e engines at work wi 


rod was inevitably sprung upwards out of line, and the effect of the 


tail piston rod was to work an oval in the back stuffing-box. If, as 
was generally the case on that account, the back slide was 


omitted, the overhanging piston rod produced a similar result 
from the leverage of its own weight. As a means of ——s 
the tendency of the cylinder to wear oval, one plan that h 
occurred to him was to measure the exact deflection of the 
piston rod with the piston upon it, before introducing it into the 
cylinder, and then after carefully warming it, to give it, by 
means of screws, a set of an equal amount in an upward direc- 
tion, so that it should become truly horizontal in working ; if 
that could be done he thought it would make a perfect job. 
Another plan he had thought of was to set the bottom of the 
cylinder and the slides of the front and back piston rods 
approximately parallel to the catenary which <A poo: rod and 
iston would assume when transversely suppo! on the slide 
lock. It was obvious that the piston rod would thus be always 
working with its particles so strained as to carry the piston’ and 
relieve the bottom of the cylinder. In this way the oval wear 
of the cylinder and the glands might be reduced to a minimum.” 
It seems quite clear that Mr. Head felt the necessity for carry- 
ing the weight of the piston on the outside guides in some way or 
— but did not see his way clearly how to carry it out in 
practice. 

Mr. Cochrane, in puis at the same meting, gave instances 
of the great wear of cylinders of horizontal blowing engines. 
The method which the author adopts for carrying the piston is to 
prolong the rod through the back cover, as has been done before, 
and to give it a camber of the desired form and extent in the 
following manner :—The deflection of the finished piston-rod 
when supported at each end, and when weighted at the centre 
with the piston, having been first cal the piston-rod is 
given approximately, while in the black state, a curve or camber 
of this amount. Itis next placed in the lathe between centres, a 
bearing is bolted to or formed at the centre of it, gon | 
is next sprung down into a plummer block on the lathe bed, an 
which has been placed central with the extreme lathe centres. 
The turning is now proceeded with in the usual manner, but by 

reference with two tools travelling in opposite directions. After 
— finished the rod and removed it from the lathe, it will 
readily be seen that it will have just the correct form of camber, 
so that when weighted with the piston and placed in the cylinder 
it will assume a straight line, and will net throw any load either 
on the glands or the cylinder. 

To facilitate the manufacture the author has designed a special 
collar for forming the central bearing ; and when very large rods 
are required to be made with the camber, the author employs a 
specially designed lathe in which the rod is stationary and the 
tools revolve outside the rod, at the same time that they receive 
a motion longitudinally to the rod. By this arrangement the 
varying side strains on the lathe bed, which necessarily exist if 
the revolves, are entirely eliminated. The description of 
these tools do not, however, form part of this paper. 

In conclusion, the author hopes he has not wearied his audience 
with the length of his paper, and wishes to remark that, while he 
is well aware that a number of engineers and engine users think 
little of the wear which takes place in horizontal engines, he 
believes that an equal or greater number are fully alive to the 
importance of the subject, and will appreciate any efforts made 
to put a stop to this, in his opinion, unnecessary and highly 
mischievous evil. 
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is4. A new or improved machine or apparatus for DistNT&GRATING or 
Crusninc Gram and Seeps, Joseph Addy Fawcett, Wakefield, York- 
shire.—15th January, 1878. 

839, Lmprovements in construction of apparatus for Heatinc WATER for 
warming buildings or for horticultu purposes, Ro! Newton, 
Keighley, Yorkshire.—Ist March, 1878. 

1104. Improvements in apparatus for CasuaLty Oprewtne the Boxes used 
in pigeon shooting matches, Ernest Bazin, Paris.—20th March, 1878. 

1309. Au improved Powper for use in fiery coal mines and other mines, 

uarries, and rocks, Thomas Edward Hughes and Samuel Wynne 
, ney Llangollen, Denbighshire.—3rd April, 1878. 
1375. Improvements applicable to apparatus for SIGNALLING between the 





Suarinc Toois, Henry Simon, M 
ess, Diisseldorf-Oberbilk, Germany. 





Sims, Tavistock, Devonshire. 


, Kent. 


Axel Knute Pettersson, West Cross, 8 —A 
Byron Chollar, Chicago. 





Edmond Frangois Briere, Paris. 
1728. Improvements in Domestic Fire-HasTeners or Fans, James Simp- 
son, Hanley, Staffordshire. 
1729. Improvements in the process of treating MiseRacs or Ores con- 
LD, Sttver, Correr, and Copait, Herbert John Haddan, 

Strand, Westminster. — A communication from Alexis Drouin and 
Joseph de Baxeres de Torres, Madrid, Spain. 
1730. Improvements in Mrta.iic Boxes or Cases for holding lucifer 
es and other articles, Henry William Herbst, St. Luke's, Middle- 


sex. 

1731. Improvements in So_pEeRinc Irons, Geo Asher, Balsall Heath, 
orcestershire, and Philip Gallimore, Birming! . 

1732. Impr ts in 'y for manufacturing TiLes and similar 

articles, Samuel Tellwright and Joseph Meir Watkin, Cobridge, and 

Robert Sneyd and John Sneyd, Etruria, Staffordshire. 

1733. Improvements in Fire-arms, Henry Lees and Joseph Holding, 





r. 

1735. An improved Fore end Grir for Sportine Guns, Frederic Thomas 

Baker, Fleet-street, London. 

1636. Improvements in the construction of Ramway and other Wagons, 
and in the method of discharging cargo therefrom, Thomas Roberts 

Hutton, Barrow-in-Furness. 

1737. Improvements in Raitway Trucks for conveying cattle, James 

Buchanan, Chipping Campden, G1 tershi 

1738. I ti hi 'y or app for Makino and Bortriixa 

Sopa Warer and other AERATED ‘Liquips, John Ferguson, Ashton 

Keynes, Wiltshire. 

1739. Improved means for OprRaTING Rattway Switcues, applicable also 
for other purposes, Walter Samuel Oxborrow, Stowmarket, Suffolk. 

1740. Improvements in TransmiTrinc Morion in, and in CouNTERBALANC- 
tyc the Movine Parts of Encines, Alexander Melville Clark, Chancery- 

lane, London.—A communication from Joseph Marie Hector Eugtne 

Vicaire, Paris.—30th April, 1878. 

1741. Improvements in Motive Power Enanves, Léonce Pierre Othon, 
Queen’s-road, St. John’s Wood, London. 

1742. An improved Door-FasTENING, Charles Borzecki Welin, Dean-street, 

: ate London. pe w 

743. I ts y or apparatus for Compina Woo. and 
other fibrous substances, Joseph Hainsworth, Samuel Hainsworth, and 

Charles Pearson, Bradford, Yorkshire. 

1744. Improvements applicable to Lirts or Hosts, Astley Paston Price, 
Lincoln’s-inn-fields, London.—A communication from Emile Heurte- 





shire. 





cay 





bise, Paris. 

1746. An improved apparatus or machine for FaciLiTaTiNG the FILLine or 

Cuarornc of Sacks or Baas, and for similar purposes, William Robert 

Lake, Southampton-buildings, London.—A communication from Emile 

Cartier, Paris. 

1747. Imp ts in or ted with apparatus for CooLinec Arr, 
William Hargreaves, Bolton, Lancashire. 

1748. Improvements in apparatus for Derectine and Inpicatinc the 

Presence of Water in one or more parts of a Sup, or in any of the 

water-tight compartments thereof, and for ascertaining and indicating 

the height and approximate quantity of such water; parts of which 

are also applicable to ascertaining and indicating the draught 

water of ships, and registering the rise and fall of tides, Cornelius 

Edward Kelway, Portsea, Southampton. 

1749. A CHAIN-CARTRIDGE RepeaTiING Fire-arM, William Gough, Kilburn, 
London.—A communication from Benjamin Carter Gough, Canton, 

Mississippi, U.S. 

1750. Improvements in the mode of AprpLtyinc Mera.iic and other 
Dust to Sirk THreap, Sixx Waste, Woo., Corron, and other textile 

fabrics or materials, Herbert John Haddan, Strand, Westminster.—A 

communication from Jacques Nathansohn, Berlin. 

1751. Improvements in Movurupreces for CiGaRETTEs, Benjamin Joseph 
Barnard Mills, Southampton-buildings, London.—A communication 

from Abraham B. Citroen, Berlin. 

1752. Improvements in Daryinc Macuines Robert Hill, Clerkenwell, 





mdon. 
1753. Improved means of Lockinc- Nuts, Henry Bezer, Smithfield, 
London. 

1754. Improvements in Water Meters, Charles Michel and Alphonse 


» 5 

1755. Improved methods of Drcoratinc Guass, to be used as a substitute 

for veneers, James Budd, Rawlings-street, London. 

1756. Impreved ELectrric Apparatus for communicating between railway 
stations and trains, between trains, and between the different parts of 

trains, William Clark, Chancery-lane, London.—A communication from 

Eugene Jacques Jérome de Baillehache, Paris. 

1757. Improvements in means for Jomsinc the Enps of Leap Pipes to 
cach other, and for connecting fittings to such pipes, Augustus Lea 

Bricknell, Southampton-buildings, London.—1lst May, 1878. 

1758. Improvements in the means of and mechanism for Drivinc, C.irp- 
PING, or SHEARING INSTRUMENTS, and apparatus in connection there- 

with, William Clark, Oxford-street, London. 

1759. Improvements in Asuestos Packine for Sturrine GLANDs and like 

parts of engines and machinery where the packing is subjected to heat 

and friction, Jonn Fleming, Leadenhall-street, London.—A communi- 

cation from Albert Donald Furse, Rome, Italy. 

1760. Improvements in Srockines, Samuel Wright and George Clarke, 
Wood-street, Cheapside, London. 

1762. Improvements in CoupLine and Burrinc Apparatus for railway 
carriages and wagons, Dugald Drummond, Cowlairs, Lanarkshire. 

1763. Improvements in Wire Fencrnc, Adam Wright, Glasgow, Lanark- 
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1764. Improvements in apparatus used in the manufacture of Gas, 
Samuel Cutler, Millwall, London. 


Marne, France. 





PASSENGERS and ATTreNDaNTs of a Train while in motion by means of 
e.ectricity or magnetism, part of which improvements is also applicable 


1766. An improved process for Preservine Fisn, FresH, or Fow1, and 


tion from 
1721. Improvements in the construction of Om Cans, Thomas Hadfield 


vements in Carvinc and other TasLe Forks, Charles John 


1725. Improvements in BicycLes or VeLocirepes, Victorien Renard and 


1727. Improvements in the construction of Giass-roorine, William o 
Robert e, Southampton-buildings, London.—A communication from | 1912. Furnace Bars, Thomas Samuel Dobson, Nottingham.—26th May, 


1765. Improvements in Vertica, TusuLar Locomotive Borers with | 412. Umprecia Runwers, &c., William Holland, Birmingham 
movable tubes and vaporiser, Felix de Valsuzenay, Froncles, Haute | 415. Hanp Licuts, Grounp Licats, Sasu Bars, &c., William John Barns, 


—l6th June, 1875. 
1630. Tire Fasteninos, Samuel Carlton, New Swindon, Wiltshire.—3rd 
May, 1875. 
1889. Ssron Packtnes, Alexander Melville Clark, Chancery-lane, London. 
—22nd May, 1875. 
1890. Toots fer Curtine or Dressine Stone, &c., Andrew Dunlop, Glas- 
gow, and William Ree, Stonchouse, N.B.—-24th May, 1875. 
1938. Preparation of INsuLatinc Comrounps, Frederick Field, Upper 
Marsh, Lambeth, and Richard Talling, Lostwithiel, Cornwall.—27th 
May, 1875. 


Surrey.—28th May, 1875. 
2279. Reapryc Macuines, George Agars Walker, Dane’s-hill, Retford.-- 
22nd June, 1875. 


1875. 

1957. Dare and other Sramrs, John Edward Massey, Chadwell-street, 
Clerkenwell, London.—28th May, 1875. 

2007. Separation of Ory and Farinaceous Constituents of Maize, 

Alexander Melville Clark, Chancery-lane, London.—l1st June, 1875. 

2062. BEARING Srrincs, George Spencer, Cannon-street, London,.—4th 

June, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


1871. Poncutno and Riverminc Macuinery, John McKay, Park-road, 

Newcastle-upon-Tyne, and William Macgeorge, Castle-court, Birchin- 

lane, London.—22nd May, 1871. 

1387. Veutcies, John Henry Johnson, Lincoln’s-inn-fields, London.—23rd 

May, 1871. 

1436. Packtnc, Robert Baird Lindsay, Glasgow, Lanarkshire, N.B.—30th 
May, 1871. 


Notices of Intention to Proceed with Patents. 


180. Exotve Goveryors, John Fletcher Wiles, Sun-court, Cornhill, 

London. 

184. Crusninc Grain, &c., Joseph Addy Fawcett, Wakefield.—lith 

January, 1878. 

209. Inpicatinc Sprep of Venicies, &c., Friederich Petri and Max 

Koelbl, Munich, Bavaria. 

218. Steesvers and Cuatrs for Tramways, John Charles Shaw, Man- 

chester. 

229. Exuisitine the Rotation of the Eartu around its Axts, William 

Robert Lake, Southampton-buildings, London.—A communication 

from Charles Mancel de Perceval.-—l7th January, 1878. 

235. Fenctne, &c., Charles Whiteside, Liverpool.—A communication from 

the Empire Wringer Company. 

239. WHEELS and Axes, Robert Wadsworth, Halifax. 

240. ELscrric Lamp, Edward Thomas Hughes, Chancery-lane, London.— 

A communication from William Wallace. 

244. ComausTisLe Gas, James Livesey, Westminster, and James Kidd, 
Wandsworth, Surrey. 

246. Furnaces for Rervse, &c., Sealy James Best, Dockhead, and John 

McRae, Carshalton, Surrey.—18th January, 1878. 

249. Sewinc Macutnes, George Slater, City-road, London.—19th January, 

1878. 

267. Houser and other Dratns, William Copley Woodhead, M.R.C.8., 

Leeds, York. 

= - ‘one! and Prixtinc Macuine Rouiers, Thomas Swinney, 
Morpeth. 

270. Packtne for GLanps, William Hardaker and Charles Bell, Bradford. 
—2lst January, 1878. 

283. Screw PRopELiers, Robert Smyth, Dunning. 

285. Giazinc and Pressine Parer, Edward Goorge Peyton, North 
Walsham. 

as? Retary Enaines and Pumps, John Cooke, Durham.—22nd January, 

878. 






291. Evectrric Terernones, &c., Joseph Henry McClure, Liverpool. 

297. Roiiine Stock, William Robert Rowan, Southampton-buildi 

London. 

298. CurLINc Stones, Andrew McIntyre, Strathbungo. 

a + agg Sirtinc and SeraRaTina Macutnes, Robert Henry Fenwick, 

ublin, 

303. Comptnation of Userut ImpLemMENTs in one ARTICLE, John Cox, 
Plymouth. 

308. GALVANoMeTERS, &c., Leon Alexandre Brasseur and Stanilas William 

Meldon de Sussex, Buckingham Palace-road, London. 

309. REVoLVING FLoweR Stanps, Henry Constantine Renshaw, Chapel- 
en-le-Frith. 

$10. Sewinc MAcHINEs, Boone Downing, Quality-court, London.—A 

communication from George E. Hart. 

311. Motive Power, Henry Edward Newton, Chancery-lane, London.— 

A communication from Harriet G. Hosmer.—23rd Jenuary, 1878. 

320. Prime Movers, Richard Dorendorff, Manchester.—A communication 

from C. W. Julius Blancke. 

321. AXLe-BoxeEs, Frederick Attock, Manchester. 

328. GrinpING and Po.isuine Gvass, William Robert Lake, Southampton- 
buildings, London.—A communication from Berthold Dukas.—24th 

January, 1878. 

330. MusicaL INstruUMENT, Elizabeth Frances Kelly, All Saints-road, 
London, 

333. CONTROLLING TIMEKEEPERS by ELecrricity, Frederick James Ritchie, 
Edinburgh. —25th January, 1878. 

338. Sprnninc and Dovsiine Corron, &e., Alexander Frerichs, Roch- 
dale, Lancaster. 

341. Corrina SCREW-THREADS on AuGERS, Peter Mackay, Glasgow. 

347. ORDNANCE and ProsectiLes, Peter Jensen, Chan -lane, London. 
—A communication from Hermann Emil Albert Hellhoff. — 26th 

January, 1878. 

“= DecoRaATING METAL-coATED Surfaces, Leon Quentin Brin, Borough, 
Surrey. 

363 Fiutertnc Water, Alexander Melville Clarke, Chancery-lane, 
London.—A communication from Ralph Smith Jennings and Norman 

Gilbert Kellogg.—28th Januerry, 1877. 

382. Enricninc CombustisLe Gas, John Richardson Wigham, Capel- 
street, Dublin. 

892. Crusnine Ores, &c., Thomas Henry Tregoning, Pool, Cornwall. 

403. ArtiriciaL Stones, William Robert Lake, Southampton-buildings, 

London.—A communieation from Emile Eugtne Albert Sorel.—30th 

January, 1878. 








Bristol, 


417. Preventinc Cramp while Writina, &c., Frank Wirth, Frankfort-on- 





for EmBaLmino, Cyprien Laurent, Paris. 





the-Maine.—A communication from Léwi Guth, 
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418. Pranos, Etienne Constant Cadot, Paris.—31st January, 1878. 
421. Sprive Wasuers, &c., Carl Pieper, Berlin.—A communication from 
heodor Springmann, 

ws. DISPLAYING DECORATIONS, &c., Walter Atterton and Joseph Johnson 
Mills, Islington, Loudon, i 

426. GULLIES, John McLandsborough, Bradford.—lst February, 1878. 

467, PorTABLE ForGEs, Herbert John Haddan, Strand, Westminster.—A 
communication from Charles Hammelmann.—5th February, 1878. 

573. RaIstnc or Prope.uinc Water, Henry Simon, St. Peter’s-square, 
Manchest i ication from Gebrtider Klein, A. Schnoll, and 





E. Gaertner. 5 

580. RerriceRators, William Lawrence and George Lawrence, Notting- 
hill, London.-—12th Apri/, 1878. 

962. Fire-LicHTers, William Handley and John Maynes, Manchester.—9th 
March, 1878 

1179. SaNrraRy Pipes, Arthur Sabine, and Timothy Sabine, Swadlincote, 
Derbyshire,—25th March, 1878. 

1301. RarLway and Suups’ Lamps, William Palmer, Victoria Works, Strat- 
ford, Essex.—2nd April, 1878. 

1364. Propucrion of Mou.prnes, Adam Cyrus Engert, Three Mills-lane, 
Bromley-by-Bow, Middlesex.—5th April, 1878, 

1471. BaNp Saw MILts, Lionel Varicas, Chancery-lane, London.—A com- 
munication from William Howard Doane,—12th April, 1878. 

1507. Spinnina and Dovsiine Corroy, Ferdinand Henry Ziffer, Man 
chester.—-16th April, 1878. 

1625. RoLtnc Wire, William Robert Lake, South t gs, Lo 

ion.—A communication from David Shaw and David Spence.—23rd 
April, 1878. 

1642. MuLtTipLication and Arirumetic, John Sawyer, Adelaide-place, 
London Bridge.—24th April, 1878. 

1660. Armour, George Maclellan and William Jones, Glasgow, Lanark- 
shire, N.B. 

1674. Treatina Waste Liquors from Dye Works, Bernhard Heinrich 
Remmers, Glasgow. —25th April, 1878. 

1685. Treatine Excreta, &c., Joseph Haresceugh, Thomas Atkinson Col- 
linge, John Hoyle, John Robinson, and William Howarth, Rochdale, 
Lancashire.—26th April, 1878. 

1747. Cootina Arr, William Hargreaves, Bolton. 

1752. Darnrnc Macuines, Robert Hill, Ashby-street, Clerkenwell, Lon- 
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don. 

1757. Jomine the Enps of Leap Pres, Augustus Lea Bricknell, South- 
ampton-buildings, London.—lst May, 1878. 

1772. Lactna Hooks, William Robert Lake, Southampton-buildings, Lon- 
don.-—A communication from Edward Maynz. 

1779. Sreakinc TELEPHONES, Joshua Franklin Bailey, Charing Cross, Lon- 
don.—A communication from George May Phelps.—2nd May, 1878. 

1788. Decorative Bricks, &c., James Arthur Cundall, Leeds.— 3rd May, 
1878. 

1803. Lastino Boots and Suoes, William Robert Lake, South 


3'7'7'7. Horse-snoes, J. S. Williams.—Dated 11th October, 1877. 6d. 

A metal plate is nailed to the hoof, and another plate, forming the shoe 
proper, is connected to the former by a ring or disc. A ring of india- 
rubber is interposed between the plate and shoe. 

3778. Porras.e Corrucatep Iron BuiLpines, J. Dicon.—Dated 12th 
October, 1877.—{ Not proceeded with.) 2d. 

The building consists of a simple arch of corrugated iron, with flat ends 
of the same material, but. without any framing. The end pieces are 
flanged over the arch and fastened with bolts, 

3'7'79. Brakes ror Bicycies, &c., £. Simpson.—Dated 12th October, 1877. 
(Not proceeded with.) 2d. 

A wedge-shaped brake block is clipped by a double-ended looped lever, 
held to the block by a pin. The looped end of the lever has a cord with 
its upper end fastened to the handle in the usual way, and upon this cord 
being slackened the wheel runs upon the block and checks the motion. 


3780. Sprino Marrresses, &c., J. Blick.-—Dated 12th October, 1877. 6d. 

This relates to improvements on patent No. 46, dated 4th January, 1877, 
an ists of a tangular frame of the same size as the bedstead 
frame to which the mattress is to be applied. The elastic surface is then 
attached in the manner described in the above patent. The sides of the 
frame are of wood, and the ends consist of two pieces of angle iron. 
83781. Parasois, F. Burrett.—Dated 12th October, 1877. 6d. 

The framework (i.¢., the ribs and stretchers) open in a direction from 
the handle of the stick, as eer The framework is made similar 
to that of ordinary parasols, except that the runner and top notch may 
be slid along the stick. When the parasol is closed the runner is near the 
handle of the stick, and is retained there by an ordinary spring catch. 
3782. Furnace Doors, J. Edwards.—Dated 12th October, 1877.—{ Not pro- 

ceeded with.) 2d. 

A lever fastening, consisting of three sides of a rectangular frame, is 
attached to the door frame, its free ends turning on pivots in centres. 
The longer side of the frame serves as a handle to move the fastening. 
The free ends expand in a circular form excentric to the pivot. When 
the sliding door has been lowered, the lever is turned in a horizontal 

ition, bringing its cam-like ends forcibly against ths door, which it 
holds tight to the frame. 
3'783. Compinc Woot, &c., J., €., L., and M. Jefferson.—Dated 12th 
October, 1877. 8d. 

The bobbins containing the fibre are placed on an overhead feeding 
head, and the fibre is forced into and amongst the pins of a revolving 
circular comb by means of dabbing brush; the ends of the fibre pro- 
truding from the comb are seized by a circular nipper, which draws the 
fibre through the pins of the comb, thus combing and cleansing one end 
of the fibre. The continued rotation of the nipper now, by means of a 
guide, carries the cleansed ends over to the interior of the pins of the 
finishing comb into which it is dabbed, leaving a protruding fringe of 

fibre which is secured by drawing rollers; and the outer or noil 








buildings, London.—A communication from Henry Graham Thompson. 
—4th May, 1878. 

1806, Formine and Fixine Srups, &c., Frederick Dowler, Henry Dowler, 
and Frederick Dowler, jun., Aston, Birmingham.—6th May, 1878. 

1996. TRoWELs, Joseph Lee, Southampton-buildings, London.—17th May, 
1878, 





All persons having an interest in opposing any one of such application 
should leave partic in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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3457. Sprinc Fasteninc ror Dress Hoipers, Letrer Cups, &e., G. 
McDonald.— Dated 14th September, 1877.—(Procisional protection not 
allowed.) 2d. 

The spiral es usually employed is replaced by « flat metal spring, 
one half of which is bent round directly over the other half, the = 
curving outwards. 

3519. Binp Fricutexer, M. Hart.—Dated 19th September, 1877.—(Provi- 
sional protection not allowed.) 2d. 

A metal cylinder with four compartments, for shots or pebbles, is fitted 
on an upright pe to which a cog-wheel is attached, and which, gear- 
ing with a wheel on the frame (to which hollow hemispheres are attached 
to catch the wind), causes the cylinder to revolve. 

3528. Composition ror Preservinc Woop, &c., W. E. Phillips.—Dated 
18th September, 1877.—(Provisional protection not allowed.) 2d. 

Boiled linseed oil is mixed with a sufficient quantity of charred 
English oak in powder, to produce a liquid of the consistency of cream, 
and is then placed in a vat and then undergoes a churning process for 
fifteen minutes, when it is treated with oil of origanum and al et root 
solution, 2drachms of each to every 4 gallons. 

3606. Removine SewacGe rrom Towns, J. Towle.—Dated 26th September, 
1877. Provisional protection not allowed.) 2d. 

A pipe main is laid along each street and runs down into a filter bed 
which is formed with a perforated floor beneath, through which the 
liquid sewage passes and may be conveyed away to any distance by its 
own gravitation. 

3614. Locks ror Sares, L. Varicas.—Dated 26th September, 1877.—(A 
communication.)—(Provisional protection not allowed.) 2d. 

A clockwork motion is employed for the guarding devices of time 
locks, which it works at the given time when in motion, but which, 
when not in motion, prevents the guarding devices from acting. 

3658. Fixinc Goopson Snow Carns, A. Sands.—Dated 1st October, 1877. 
~{(Provisional protection not allowed.) 2d. 

Sockets are glued to the cards and the casings of (he articles to be 
baa are placed therein instead of being directly aitached to the 
card, 

8668. Dress Susrenpers, G. R. McDonald.—Dated 2nd Octovrr, 1877.— 
(Provisional protection not allowed.) 2d. 

A piece of wire is bent into a half circle and is formed with loops at 
each end, through which pass two pieces of wire, the ends being bent 
inwards to form a clasp. 

3679. Warerrroor MATERIAL Usep In THE Decoration OF BUILDINGS, 
&e., F. Smidt.—-Dated 3rd October, 1877. 2d. 

Wood is reduced to a pulp and mixed with sulphate, acetate, or any 
other kind of alumina, any resin or fatty substances saponified, chromate 
or bichromate of potash, and glue, lime, blood, or casein, according to 
purpose. The material is then compressed into moulds. 

3'709. Venetian Buinps, J. Schaltras.—Dated 5th October, 1877.—(Not 
proceeded with.) . 

The blinds when drawn up ure completely hidden, and held her 
by chains instead of cords, and the cord for working them is hidden in 
a ve. The blinds can be placed away from the window by means of 
a hinged bar. 

3747. Boots anp Suors, R. A. Ordt.—Dated 9th October, 1877.—(Pro- 
visional protection not allowed.) 2d. 

This consists, as relating to ordinary boots and shoes, of an inner sole 
of slight leather or other material, followed by an interposedisole of tin or 
other metal covered with stuff, and in by the fundamental sole of 
leather or other material, the whole being screwed together and to the 
uppers by wood, screws of brass or iron wire, or other desirable means. 
87°71. Ramways, A. J. Acaster.—Dated 11th October, 1877. 8d. 

This relates to improvements upon patent No. 4884, dated 18th Dec., 
1876, and consists in the jointing and supporting in suspension of the 
ends and other parts of ordinary rails and crossing rails of railways by 
the applicution and use of wedge keys in combination with chairs, sheaths, 
or semi-sheaths, 
37°75. Trusses, F. Wirth.—Dated 11th October, 1877.—(A communication.) 

—(Not proceeded with.) Ud. , 

The truss is fermed of small pieces of metal overlapping each other and 

fastened together so as to allow a horizontal motion. This motion is 


obtained by a rivet in one plate th a slotted opening in the 
plate above it. For a dislocated the head of the truss is of the 
shape of a half moon in order to avoid chafing the thigh. 





end is then drawn by rollers pe the pins of the finishing comb, thus 
1 jing and bing the noil end. 
3'784. Scissors, E. Berreaford and J. Menmott.—Dated 12th October, 
1877. 4d. 

The insides of the shanks are quite flat, so as to enable the blades to 
turn back in order to carry the scissors in the pocket. Shoulders on the 
bows prevent turning too far back, and the bows are made out of the 
straight line with the blades, so that the bow of one side springs against 
the blade of the other sides, thus holding the blades in the desired 
position. 

3'785. Lock Nuts, J. Bowns,—Dated 12th October, 1877.—(Not proceeded 
with.) 2d. 

The surface through which the bolt protrudes is t 





arranged connected to as many upright levers inside the drawer. These 
levers are bevelled at the top, and are so connected that when a finger- 
iece is pulled it slants its corresponding lever. The same number of 
loose pieces are placed in asmall frame fixed above the levers, their 
lower ends being so bevelled to fit on the tops of the levers, and their 
upper ends projecting over the edge of the frame, sd that when any one 
or more of the finger-pieces is pulled it raises its corresponding loose 
jiece. The drawer is made to slide in a fixed cover from which a catch 
pressed down by a spring exactly on to the loose pieces. The catch is 
made to come in contact with projections, to one of which is. attached a 
spring, which is thus compressed and sounds a bell in the drawer, 
3'795. Macuines ror OpentnG Corron, &e., G. Young. — Dated 13th 
October, 1877. 6d. 

Instead of making the porcupine roller in the form of a cylinder, as 
hitherto, it is constructed as follows :—Upon a central shaft are keyed a 
suitable number of bosses (say four), each provided with two or more 
radial arms. To the ends of these arms are fixed longitudinal bars or 
rails parallel to the central axis, thus forming a kind of skeleton roller, 
somewhat like a beater. Upon the longitudinal bars or rails are fixed a 
series of porcupine teeth, and the skeleton roller becomes a combined 
“porcupine” and “ beater.” This is placed immediately behind the feed- 
ing rollers and in juxtaposition to the cage. 

3'796. Weavine, 7. H. Blamires.—Dated 13th October, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists in constructing the reed or slay in a wavy or curved line, 
so that the weft, instead of being drawn and beat up straight across the 
piece, will retain the shape of the reed, and so produce the required 
design upon the cloth. 

3'79'7. ConcenTRATED Extract or Corree, J. H. Johnson.—Dated 13th 
October, 1877.—(A communication.)—(Not proceeded with.) 2d. 

After torrefaction the coffee is ground in a mill, and the powder is 
introduced into a displacing ap tus and submitted first to the action 
of ether, and afterwards to the action of alcohol, and the product is 
collected in a closed apparatus. li is then submitted to a concentrating 
action, either by the employment of a vacuum produced by an ordinary 
pneumatic machine, or by means of distillation in a retort heated by a 
sand bath, the essential oils being collected therefrom. 

3'798. Sprnat Suprortens, M. 8. Seltzer.—Dated 13th October, 1877.—(Not 
proceeded with.) 2d. 

The spinal supporters are made of two crutches, the curving cross piece 
or head of each crutch being carried by a straight staff or support, screw- 
threaded in a part of its length, and passing into a screw-tapped nut 
which may be attached to the corset worn by the patient by means of a 
spring plate. 

3'799. Fasrenincs ror ‘Raitway CarRiacGE Doors, &c., 7. Ward.— 
Dated 13th October, 1877.—( Not proceeded with.) 2d. 

The latch which falls into and engages with the staple on the door 
frame or jamb, is fixed on its + en and is turned by a handle in the 
ordinary manner; but near the bush of the latch a quadrant -shaped 
or a wpe is made. In combination with the latch a tumbler or tumbler 

lever isemployed. Near the middle of the tumbler is a notch or shoulder 

with which a shoulder on the quadrant-shaped projection of the latch 

engages. 

8800. ExTINGUISHER FoR RAILWAY AND OTHER Lamps, G. Brockelbank.— 
Dated 13th October, 1877.—{ Not proceeded with.) 2d. 

This consists of a piece of metal or other suitable material formed into 
a suitable shape and fixed on to or forms part of a lever, pendulum or rod, 
which passes up the smoke passage or chimney, on the top of which 
smoke passage or chimney is a metal frame fitting the passage or chimney. 
This ene & rod oscillates on bearings or hinges or other means 
cted to the frame. 





k, and a 
slotted nut with a double-cuned end is screwed on the bolt and enters the 
countersunk hole. A lock nut with an internal cone is then screwed 
over the other end of the slotted nut. 4 
3786. Openinc anp CLosinc CaRRIAGE Heaps, A. Wood.—Dated 12th 

October, 1877. 6d. 

This relates to an apparatus for opening and closing and fixing in 
position the heads of landan, Victoria, and other similar carriages. It 
consists in the employment at each pillar of a forked or jaw end lever 
carried by a hinge piece or fulcrum screwed into the top of the pillar 
hinge. The lower part of this lever is formed with a screwed stem or 
stud passing through the be end of one or more sliding pipes, and 
terminating in a conically-shaped block which occupies the interior of a 
— spring or springs working within the said pi The upper end 
of the sliding pipes is screwed on to the stem or stud of the forked lever, 
and by this means the tension of the spring or springs is regulated. The 
lower end of the sliding pipes is conn with a joint or hinge piece 
screwed into the elbow or bottom flap of the pillar hinge. To the upper 
end of the forked lever is attached a rod or bar adjustable by means of a 
forked nut or jaw er screwed on to its upper end, so as to increase or 
decrease the length of the rod as desired. e jaw piece is jointed to an 
adjustable eye formed with a stud or pin which is screwed into the back 
= of the roof or cant rai] above and beyond the centre of the cant rail 

nge. 

3'78'7. MovLpInc APPARATUS FOR THE MANUFACTURE oF CicaRs, W. R. 
Lake.—Dated 12th October, 1877.—(A communication.)—(Not proceeded 


with.) 2d. 
The apparatus is made of wood and is in nent sem each of which is 
formed with one-half of the moulds, and are e to meet each other. 


Each lower half mould is fitted with a plunger in which a semicircular 

cavity is formed, and these plungers are attached to a bar extending 

through the bottom of the apparatus. By adjusting the bar the plungers 

are or lowered in the moulds, 

3'788. Treatment or Preservep Eoas, A. M. Clark.—Dated 12th October, 
1877.—(A communication.) 2d. 

Eggs preserved in lime are liable to burst in boiling, and for this pur- 
pose they are before being put in the market placed in an earthenware 
vessel, and covered with acid for a length of time varying with the 
strength of acid. If vinegar is used, tkey are left therein from forty to 
forty-five minutes, when they are removed and washed in water to remove 
the deposit on their surface. 

3'789. MANUFACTURE oF STEEL, 7. Sheehan and G. Wells.—Dated 12th 
October, 1877.—{Not proceeded with.) 2d. 

Wrought iron is steelified by embedding it in a compound consisting 
of common salt, carbonate of soda, sulphate of soda, charcoal, and black 
oxide of manganese, in a box, with a layer of raw limestone above and 
another below. The iron thus steelified is melted in a crucible, and to 
sufficiently decarbonise it during the melting, black oxide of manganese, 
metallic oxide of manganese, quick lime, and borax, are either separately 
or conjointly added. 

3'790. ae Motive Power Enaine, J. Ravel.—Dated 12th October, 
1877. 6d. 

A cylinder is suspended at the middle of its ate by two trunnions 
of a horizontal axis, which constitutes the shaft of the engine ; in this 
cylinder is placed a piston without a rod, forming a weight or block, 
which is alternately driven from one cylinder to the other by the 
expansive force of an explosive mixture or compound, by compressed air, 
steam, or other fluid. 

3'791. Apparatus ror Scrupstrnc Coat Gas, H. Green.—Dated 12th 
October, 1877. 6d. 

In lieu of the coke, wood, or other substances usually employed to give 
the requisite scrubbing surface, frames are provided in the scrubbing 
vessel or chamber in conjunction with suitably arranged sheets or strips 
of fabric, such as coarse canvas or other aloe cheap fabric, which are 
arranged in such manner as to leave the requisite space for the passage 
of gas between the scrubbing surfaces within the vessel or chamber. 
3'792. Tricycies, &c., G. Singer.—Dated 13th October, 1877.—(Not pro- 

ceeded with.) 4d, 

This relates to the steering ap tus. The handles are connected to 
bent levers curved outwardly to obtain sufficient leverage to operate other 
levers or rods underneath the same, the latter being attached to the forks 
which carry the wheels. The bent levers and the levers of rods operating 
the forks are rigidly connected be gre at their ends, which come just 
below the line of the seat; and these two levers may be connected 
together by joints under the saddle, or a cross bar linked to the ends of 
the two levers may connect the steering frames together, so that the 
wheels shall move simultaneously when operating the handles on the 
bent levers. : 
3'793. Kyirrinc. Macuines, &c., J. and J. Horrocks and E. Whalley.— 

Dated 13th October, 1877. Sd. 

Upon the cylindrical of the frame are fixed brackets for conning 
two rings which encircle the cylindrical frame; the upper one of these 
rings has fixings, each of which receives and guides vertically a wire 
detecter with an eye in it for the yarn to pass through in going to the 
hook knitting needles ; there is one of these detecters for each yarn or 
thread, and they are held up by the tension of the yarn or thread when 
working properly, but when the yarn or thread breaks or comes to an 
end, the detecter drops, and its lower part comes in the way of teeth, 
notches, or holes in the ring, just below the first-named ring, and as this 
ring has a constant reciprocating or oscillating movement imparted to it 
in a circular direction by a crank or cam, the upper or detecter carrying 
ring is carried along with the under oscillatory ring, as the — ring 
carrying the detecters is arranged so that it can move a short distance in 


a circular direction, but it is held against a stop until acted upon by a 
spring or weight. When the ring carrying the detecters is moved it 
acts upon alever or levers which unlatch the stopping lever, and a spring 
or weight throws the wheel clutch out of gear and stops the machine. 


SAMS, Daa wrens, 0. Salomonski.—Dated 13th October, 1877.—{ Not proceeded 
wr 
Under the drawer a certain number of keys or finger-pieces are 





3801. Compounp Steam Encines, A. Vile.—Dated 13th October, 1877. 6d. 
The steam after it has acted on the piston of the high-pressure cylinder 
is passed directly into the low-pressure cylinder, or cylinders, without 
the intervention of any slide valve between the cylinders and without 
exhausting into jackets or receivers of any kind. Exhaust valves are 
employed in connection with ports leading from the ends of the high- 
pressure cylinder, the valves being connected together and worked 
through a link motion, or by excentrics. The valves are preferably blank 
—— that is to say, solid plates or pistons, without any exhaust cavity 
in them. 
3802. Device ror Raistnc THE Lips or Boxss, Disues, &c., F. Wilson. 
—Dated 13th October, 1877. 6d. 

This consists of a handle of any suitable design fixed toa single or 
double stem, fitted to slide through a hole or holes in the cross-bar at the 
top of the box, dish, or other receptacle, tou which the two lids are hinged at 
either side. To the lower end of the stem or stems is attached a cross- 
head having upwardly inclined arms, furnished with friction rollers at 
their extremities, which, when the handle is raised, press against the 
under side of and raise the lids. 

38038. Workinc Setr-actinc Grappte Buckers anp Forks, W. D. 
Priestman.— Dated 13th October, 1877. 6d. 

Two chains are used, one for lifting and the other for opening the 
bucket or fork. Sheaves or pulleys in the inverted order of the or 
block and pulley are connected to the piston rod of the hydraulic or 
other motive power cylinders, for the “see of multiplying the stroke 
of thepiston, and soincreasing the length of chainor its equivalent, which 
can be gathered in by a single stroke of the piston. 

3805. Recerracies For Acips AND CHEMICAL FLUuIns, J. Holden.—Dated 
13th October, 1877. 4d. 

This consists in forming the receptacles from wood, which has been 
treated with paraffine, stearine, or other similar material, and the recep- 
tacles may be lined with gutta-percha. 

3806. Foop ror Animats, W. Clark.—Dated 15th October, 1877.—(A com- 
agence 2d. 

This consists in converting hay into fine meal by a process of grinding 
or cutting, or a combination of both, and also in compressing the meal 
thus made into t merchantable pack 


3807. Raistnc SuNKEN VessEts, J. T. Parlour and A. Robinson.—Dated 
15th October, 1877. 10d. 

This consists of two sinkable ships or vessels provided with adjust- 
able bridges for connecting them, and with adjustable lever arms or 
claws, hydraulic machinery and connections for adjusting the same, 
receptacles for ballast, and central hollow masts or shafts containing the 
elevating mechanism. Modifications are shown. 


3808. CoupLtncs ror RAILway CARRIAGES OR Wacons, W. F. Heshuysen. 
—Dated 15th October, 1877. {Not proceeded with.) 2d. 

This relates to improvements on patent No. 2063, dated 26th May, 1877, 
and consists in the employment of a pole or hand rod furnished at one 
end with a simple hook, making a right angle with the rod in lieu of the 
8 hook described in the said patent. 

8809. Hot-arr AnD SmoKE ConsumiNG Stoves, J. C. 7. Mousseron.— 
Dated 15th October, 1877. 5 

This stove is constructed with an outer case, lined with refractory 
bricks, and raised from the hearth is a vertical tube or pipe(round which 
the fire is placed); this pipe reaches upwards towards the top of the stove 
and takes in the external air from below, and conducting it, gradually 
heated as it ascends, spreads it through a series of openings in the tube 
to the surface of the fire, where it escapes heated and divided. 

8810. Borrie-corKINe Macuines, J. T. Willett.—Dated 15th October, 1877. 
—(Not proceeded with.) 2d. 

This consists of a frame or stool upon which is mounted vertically a 
hollow pillar. Within the hollow pillar is a movable piece of metal havin 
arack and peculiarly formed slot, the lower part of the said piece of meta 
having coiled round it a spiral spring. Through the centre of the pillar 
passes a spindle, upon which is fixed a pinion that gears into the rack. 
The spindle is also furnished with a lever or winch handle, by which, in 
conjunction with the pinion, the rack may be raised or lowered. The 
movable piece of metal has at its upper extremity a projecting arm 
which carries a ram or plunger. Through an opening in the upper part 
of the pillar there is a slide carrying a compressor at one end, and pro- 
vided at the other with a roller pivotted to its sides, and locking within 
the slot above referred to. In front of the pillar there is attached to the 
stool a metal frame that passes through an opening in the stool. Within 
the opening are placed two movable wedges, one of which is furnished 
with a plate to support the bottle, and capable of being adjusted to any 
height by means of a ratchet rack and pawl, while the other is adjustable 
by d. Beneath the stool are two weighted levers, the short end of 
one of which passes through a slot in the movable piece of metal, and is 
provided with a projection that bears upon the under side of one of the 
wedges, while the short end of the other lever bears against the under 
side of the bottle supporting edge. 

3811. Carps ror Emprorwery, &c., 7. E. Parker.—Dated 15th October, 
1877. 4d. 

A perforated sheet of cardboard, with holes arranged in parallel lines, 
both lengthwise and widthwise, and at equal distances apart, is printed 
by means of types, each having a square printing surface a little less in 
length to the distances between the holes, so as to leave a space between 
each square. Some of the squares are entirely black, whilst others are 
composed of a series of parallel lines, those of some squares being 
broader than those of others, in order to obtain different shades or 
degrees of shading. The holes going through the design serve as guides 
to the needle in making the stitches. 

3812. Knives ror Lirtinc THE Nort AND WOOL OUT OF THE COMBS OF 
ComBina MacHINEs, A. Broadley and J. Stead.—Dated 15th October, 
1877.—(Not proceeded with.) 2d. 

This consists in the knives in the form of an isosceles triangle, 
which gives them a double inclined edge, the one half being the counter+ 
part of the other. 
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38138. Co .Lectine on GaTHERING TABLE FOR PRINTERS AND BOOKBINDERS, 
W. 1. Howe.—Dated 15th October, 1877. 3 an tite 
This consists in employing a revolving table u wl e pile o! 
bes aed. The collectors 

the table, and as each pile arrives they take off one sheet. 


sheets of paper, for the formation of a book, are 
are round 
3815. Gas Sroves, i. C. Gambier.—Dated 1th October, 1877. 6d. 


The apparatus consists of three concentric tubes, the central one con- 
veyi "the gas which passes through holes pierced obliquely ir the tube, 
into the secend tube which is in communication with the exte: 


and becoming mixed therein passes into the third tube, which forms a 
reservoir, from whence it passes through a funnel-shaped channel, and is 
spread upon a metal plate, where it burns with an extended flame. 
$3816. Rorary Macurves ror Securinc orn CONNECTING THE EDGES OF 
Loorep orn Kyrrrep Fasrics, W. Pearson.—Dated 15th October, 1877. 
2, 


2d. 

A ro! cylinder works upon an up t spindle, and has upon its 
exterior edge a series of points to receive the fabric. A ratchet wheel on 
the spindle actuates the gear in the interior of the cylinder by means of a 
pinion, so as to make an under and over stitch. 

381'7. Puriryine Coa Gas, J. Hammond.—Dated 15th October, 1877. 4d. 

This ists in introducing to the hydraulic main of the gas works 
strong ammoniacal gas er or vapour), set free from carbonic 
acid and sulphuretted hydrogen, by distillation of the crude ammoniacal 
liquor of gas works with the caustic lime, and agitated together by steam 
in closed vessels or boilers. 

3818. ey W. R. Lake.—Dated 15th October, 1877.—{A communica- 
tion. . 

One pound of cocos-butter is mixed with glycerate of starch and 
arabic so as to give the desired consistency, and is then rolled or di 
into bougies of the required size. They are then coated by dij 
inte a solution composed of 1 Ib. of 





ed 
pping them 
gelatine dissolved in 10 Ib. of hot 


water. 
3819. Cexrrirvcat FLour-pRessinc Macuiye, C. Pieper.—Dated 15th 
October, 1877. —(.A communication.) 6d. 

This relates to a flour-dressing machine, in which the meal is sifted by 
being thrown against the gauze by a system of rotating blades or beaters, 
whilst the cylinder slowly revolves in the opposite direction. 

3820. Presses ror Corton, &c., J. H. Johknson.— Dated 16th October, 1877. 
6d. 

This consists, first, in the combination of a reversing steam cylinder or 
cylinders with a compressing steam cylinder, and a press adapted for 
wre cotton, whereby the return of the rack and sectors and the 

ollower to their normal position as soon as the pressing is performed, 
and the steam pressure withdrawn from the pressing piston, is effected by 

steam pressure brought to bear directly upon either the sectors or the 
rack. Secondly, of an arrangement of valves whereby the exhaust steam 
from the compressing cylinder is used for working the cylinder or 
cylinders, which reverse the movement of the rack and sectors. 

3821. Scnoo. Desks, J. Dyson.— Dated 16th October, 1877. 4d. 

The frame is formed with half a clutch at each end, and the under side 
of the desk is fitted with castings forming the other halves. A bolt 
ene through them is fitted with a hand wheel, by means of which the 

esk, when placed at any desired angle, is securely held. 

3822. Evecrric TeLepnony anp TeLecrapuy, D. D. Redmond.—Dated 
16th October, 1877.—(Not proceeded with.) 2d. 

The sound wave is converted into an electrical wave by means of a 
thermopile, to which a vibrating diaphragm may be attached to the face 
at both ends to take up or emit the vibrations to the air. 

3823. Empromwrrtnc aNnp ORNaMENTING Woven Fasrics, 4; Heaven.— 
Dated 16th October, 1877.—({ Not proceeded with.) 2d. 

Any number of repeats of leaves, flowers, or other design, are produced 
on cloth or other fabric by a pentagraph embroidering machine, and are 
then cut out by hand and secured to the fabric te be ornamented by 
embroidering around the edges with the “‘ Bonnaz”” machine. 

3824. Grinpinc Gram, &c., J. H. Johnson.— Dated 16th October, 1877.— 
(A communication.) 6d. 

Two or more smooth or fluted cylinders of natural 
porcelain or glass are fitted with scrapers for detachi 
which may adhere to them. In order to disintegrate 
the same time as they are crushed, one of the cylinders has a recipro- 
cating motion in the direction of its axis im to it by means of an 
inclined collar formed at one end of its shaft working in a guide placed 
in the plummer block. One cylinder only of each pair is driven, the 
other receiving its motion by contact only. The grain is fed through a 
hopper and distributed by a fluted roller upon an axis previded with a 
worm -wheel driven by an endless screw on a spindle actuated by a cord 
and pulley from one of the cylinders. 

3825. Tuse Scrarers, R. Baird.—Deted lth October, 1877. Not pro- 
ceeded with.) 2d. 

A central rod carries a spiral coil made of steel wire, consisting of 
several convolutions of varying diameter, being smaller at the ends than 
at the middle. The ends of the coil form eyes which slide on the central 
rod, so that excessive resistance to the movement of the scraper through 
the tube tends to elongate the coil and reduce its diameter. 

3828. Macuixery ror Breakine Tea, J. Jonas.—Dated Ith October, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

A barrel with pins inserted into it is caused to revolve, the pins passin, 
between cther fixed pins. The tea is fed down between the teeth, whic! 
are at such a distance apart that the larger leaves hang between two 
stationary teeth, and then the teeth on the barrel break those which are 
thus retained, whilst the smaller leaves escape. 

3829. Bicycies anp Tricycies, A. Betton and W. Trow.—Dated 16th 
October, 1877.—{Not proceeded with.) 2d. 

Four arms are fixed to the axis of the front wheel between the hubs, 
and to their extremities rods are attached, the other ends being con- 
nected to the rim of the wheel. The fork is connected to the backbone by 
attaching to the front end of the latter a vertical tubular piece, throug! 
which the axis of the fork passes. Within the tube and around the axis 
is arranged a strong spiral spring, in order to avoid the tremulous motion 
usually felt on the seat. The tricycle consists of one front wheel and two 
small hind wheels carried close to each other in a fork, formed by the 
back bone. 

3830. Apparatus ror CLEANING Knives, W. Ayton.—Dated 16th October 
1877. 6d. 

Two rollers touching each other are made to revolve in opposite direc- 
tions, and are fitted with pieces of leather forming two rows, but with a 
space between them. The polishing material is fed in through a hopper 
at the top, and when used is withdrawn through a trap in the bottom of 
the casing. The knife is introduced through an opening and lies 
between the rollers with its cutting edge downwards. It is held by the 
handle, and is kept in position by guides, and rests on friction wheels, 
and as the rollers revolve it is drawn between them, thus cleaning the 
whole of the blade. 

3831. Apparatus For Mattinc, A. M. Clark.—Dated 16th October, 
1877.—{A communication.) i. 

A current of atmospheric air is caused to pass through the barley under- 
going germination by means of a powerful exhaust fan or pump, thus 
keeping the “couch” at a comparatively low temperature, and avoiding 
the formation of lactic acid, which acts very energetically and dis- 
advantageously upon barley and malt. Moreover, all the Iti 
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3837. Fasrenine, &c., ror Raits, C. Walker, J. Mitchell, and H. Walker 
—Dated \7th October, 1877.—(Not proceeded with.) 2d. 

A 0} is formed in the web of the rail at either end, 
so that when the rails wd ged end to end the openings correspond. A 
piece of steel is introdu therein, and the rails are then placed in a 
chair and med witha key, the end of which is split, and when driven 
into its place is opened so as to prevent it working out. 

S888. Boas Locomotive, B, and A. B. Blackburn.—Dated 17th October, 
ate . 

As fuel, benzoline, or other liquid hydrocarbon is used, the vapour of 
which mingled with air is ignited, and the flame is made to act on an 
extended boiler surface, so as to generate steam from water regularly 
supplied to the boiler. The steam thus generated works an engine, 

erably of the multiple cylinder kind, which, by suitable gearing, 

ives the wheels of the . The steam is di from the 
engine into a surface condenser kept cool by currents of air, and the 
water of condensation is fed back into the boiler. 


3839. Disrrisutinc anp INCREASING WITH ATMOSPHERIC ELECTRICITY 
CURRENTS PROCEEDING FROM A SINGLE SouRcE OF ELECTRICITY FOR 
Supptyine Severat Licutine Centres, P. Jablochkog’.—Dated ith 
October, 1877.—{Com plete.) 4d. 

Instead of operating directly with a current proceeding from a source 
of dynamic electricity, it is made to undergo'a double transformation by 
converting it, firstly, into statical electricity, and then reconverting it 
into dynamic electricity. This is effected by uniting the conductor 
from one of the poles of the electrical source with one of the 

d d of one or more Leyden jars of large 

circuit by a conductor. The outer 

ted to one of the charcoal points of 

the electric candle, the other point being connected to the second con- 
ductor of the electric machine. 


$3840. Hypravtic Motive Power anp Pumpino Apparatus, J. Hastie.— 
—Dated 17th October, 1877. bd. 

This relates to improvements upon patent No. 3561, dated 11th Septem- 
ber, 1876. Three or more single-acting hydraulic cylinders are fitted in 
a framing equidistantly round the axis of a crank shaft, their rams 
acting directly on a single crank. The outer ends of the cylinders fit in 
semi-cylindrical seats in the framing, and the cylinders have a vibrating 
motion which causes a port in the end of each to communicate alter- 
nately with two ports in the seats. The two ports of each cylinder seat 
communicate by passages with ports in the casing of a conical valve, 
which can be adjusted to an external hand lever, and which communi- 
cates at one end with the water inlet, and at the other end with the 
discharge or exhaust pipe. The valve is formed with three cavities in 
communication with the inlet, and between these cavities there are 
—_ ports or cavities communicating with the outlet and with each 
other. 

3841. Suors ror Horses, W. FE. Yates.—Dated 17th October, 1877.—( Not 
proceeded with.) 2d. 

A thin shoe is cast in steel or malleable iron, one side flat to fit the 
hoof, and the other side provided with a number of studs or projections. 
A piece of india-rubber, leather, hide, or other yielding but durable 
substance, of the same shape as the shoe, and rather thicker than the 
height of the projections, is placed over the studded side, and the whole 
is submitted to pressure till the studs are nearly or quite driven through 
the material. 
$3842. Manvracture or TurNep Woopen Boxes, J. Rogers.—Dated 17th 

October, IS77. 6d. 

This relates, first, to the cutting tool for turning out the inside of the 
box and of the lid for same. The cutter is fixed in the head of the tool 
by a pin or screw beyond the centre, so that the cutter passes the centre 
of the tool and of the cutting, and is thus enabled to cut out clear of the 
centre. Underneath the cutter is well hollowed out to allow the cuttings 
to get away freely. The cutting tool used for the box differs from that 
used for the lid only in the provision for the and for the outer 
cutting on the box for receiving the lid. The latter operation is effected 
by a cutter attached (so as to be capable of being set) to a rim surroundin, 
the body of the tool, with an pans oi oe betweén the tool. In the too 
for cutting the lid this annular s) joes not exist, but a cutter is fixed 
to a rim surrounding the body of the tool for the purpose of edging the 
lid. These cutting tools may be worked vertically or horizontally. 
When used horizontally, it is preferable that they operate together, so 
that both box and lid be thus formed in one operation—one at each end 
of a piece of wood of the c+ size and form. The cutting tools are 
each carried in a lathe head, the two heads being made to move in the 
same bed to and from one another by crank, cam, lever, screw, or other 
suitable motion. This traverse is regulated in each case to the depth of 
cut required. After the head and body of the box are thus formed they 
are divided by a circular saw. 

3844. InsertTinc THe Rops or SKEWERS wiTHiN Laps or Corton, &c., 
H. H. Clayton.—Dated ith October, 1877. Gd. 

This consists in boring out the shaft or roller upon which the cotton 
lap is formed, or employing a tubular shaft having a hole suitable to 
receive the rod or skewer, at one end of which a head is formed. 
Previously to the withdrawal of the shaft or roller, the rod or skewer is 
inserted within the shaft or roller, and when it is withdrawn the rod or 
skewer is left within the lap, the head preventing it being withdrawn 
along with the shaft or roller. 

3845. Dove.inc anp Wipe Yarn anv Tureap, S. Brooks and W. J. 
Gradwell.—Dated 17th October, 1877. 6d. 

This relates to a combination for stopping cach bobbin separately, when 
one of the ends of yarn breaks, and when the bobbins are full, and it con- 
sists of a friction drum, inst which the bobbins are pressed, each being 
supported in a sliding frame acted on by a spring. The yarns to be 
doubled and wound up, on leaving the bobbins are taken through the 
eyes of pendulum stops, passing through a frame supported on levers ; 
they then pass over a glass guia rod and through a traversing guide, 
which distributes them on the bobi n. A comb is placed in front of the 
ends of the pendulum — and is traversed to and fro by a cam on the 
friction drum actuating a lever. The spring is fixed to the axle of the 
setting-on lever, to which is fixed one f of a clutch, the other part 
being on one of the levers supporting the frame of the pendulum stops. 
3846. App.yinc Se.r-actine Temp.es To Looms, J. Parkinson.— Dated 

17th October, 1877 6d. 

The main bracket of the temple stand or mounting is fixed to the 
breast beam, or other convenient part of the loom; this main bracket 
has a longitudinal slot hole in the vertical plane of the bracket. To the 
slot hole is secured a small sliding casting, to the top of which is 
attached an adjustable slide. To the adjustable slide is attached the 
temple slide, to one end of which is secured the temple in any suitablé 
manner; this temple slide has a long slot hole, which is loosely fitted on 
projections forming part of the adjustable slide. In the temple slide is 
provided one or more notches, indentations, or inclined = trans- 
versely to the slot hole, into which is placed the ends of one or more 
sprii ; and when the shuttle from any cause is not properly delivered, 
and the shuttle comes in contact with the temple or cover in the “‘ beat 
up,” the springs will allow the temple and temple plate to recede from 
the reed. 
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3847. Heapincs ror Woven Fasrics, A. Sinclair.—Dated 17th October, 
1877.—{Not proceeded with.) 2d. 
This ists in 





from the germination are carried off, whilst the malt retains all its 

natural qualities. The barley to be treated is placed in chests with per- 

forated false bottoms, beneath which are air spaces in communication 

with the exhaust fan. 

3832. Manvuracrure or Mera. Piates, A. Browne.—Dated 16th October, 
1877.{A communication.) 6d. 

The plates are hardened at the part desired in a single block, without 
any superposition of layers, by forming apertures in the plate on the 
surface to be hardened and introducing small ingots of cast iron or alloys 
therein so as to go beyond the surface, and then covering it with 
a layer of earth. mass is then brought to a white heat, when the 
ingots melt and rapidly dissolve the of the plate in contact with 
them. The metal thus becomes a steel alloy, and is firmly attached tothe 
plate. 

. Sewinc Macuines, H. Gardner.—Dated 16th October, 1877.A 
communication.) 4d. 

This relates to the “‘take-up” and of a piece 
attached to the needle bar and working in connection with a tumbler, 
whereby the take-up is caused to travel more a circle, when a 
piece connecting the tumbler to the needle bar finishes the “ take-up ” 
motion. 

3834. Satt Cetiars, J. Chaplin.—Dated 17th October, 1877.—(Not pro- 
ceeded with.) 2d. 

A bird of metal is made hollow and divided lengthways so as to form 
two cellars from which salt may be taken when the top is removed. The 
feet of the bird are webbed so as to form spoons, which are inserted into 
grooves formed in the body when not in use. 

3835. Portasie Cups, J. Chaplin.—Dated 17th October, 1877.—(Not pro- 
ceeded with.) 2d. 

Two cups of any suitable material are fitted with a pedestal screwed 
into a hole in the bottom of each and made small enough to fit inside the 
cup when not in use. Each pedestal thus may be detached and 
in its cup, when the two cups may be secured together (by means of a 
thread cut respectively on their internal and external surfaces), and to 
have the form of an egg. 

3836. Prorecrixc Dress rrom Dirt ix WALKING, G. S. Fleming.— 
Dated 17th October, 1877.—(Not proceeded with.) 2d. 
consists in adapting to the heel of the bottoms of trowsers a 


—" wv 





wisting two or more yarns or threads of different 

coloured wool, or wool and cotton, together, and then employing the same 

as weft in weaving a heading. 

3848. Braces, H. EB. Newton.—Dated 17th October, 1877.(A communica- 
tion. {Not proceeded with.) 2d. 

The braces have a yoke connection which passes round the nape of the 
neck, and by sliding endwise under an a strain put on the braces, 
will give freedom to any sudden lateral motion of the body. The pendent 
parts of the braces are fitted, one or both, with a clip buckle, which will 
provide for the adjustment of the length of the brace, and the looped 
ends of these pendent parts are to be fitted with loose metal attachments 
which carry the button-hole or other fastenings. 

3849. Apparatus ror MEasuRING, Winpinc, &c., Lenotus or CLoru, 

&c., W. Brooks.— Dated 18th October, 1877. 6d. 

This consists of a suitable frame in which are mounted, so as to be 
capable of rotary motion, the axes of two horizontal cylinders or rollers 
one above the other. The axis of the lower horizontal roller is mounted 
in fixed bearings carried by the frame, and the axis of the upper hori- 
zontal roller is capable of vertical motion, so as to cause the upper roller 
to bear upon the lower roller or upon the fabric] passing between the 
rollers. Upon the axis of the lower roller is a toothed wheel, which, 
through suitable gearing, causes the hands of a graduated dial plate to 
indicate the number of yards, metres, or other unit of measure used, and 
the fractional part of the same through which the periphery of the said 
roller has travelled in its rotary motion. 

3850. Manuracture or Sizine Ciotu, J. Crossley.--Dated 17th October, 

1877. 2d. 

This consists in the employment of weft consisting of one or more 
yarns of linen or wool, instead of using woollen weft alone. 


8851. Bicycues, J. Keen.—Dated 18th October, 1877. 2d. 

This consists in abolishing the back fork and making the continuation of 
the back bone to the centre of the back wheel in one continuous steel tube 
without any join. Also in the axle or pin upon which the hind 
wheel revolves of a hollow steel tube for the purpose of containing a suffi- 
cient quantity of oil to lubricate it for a derable time. 

3852. Meratuic Roortne, W. R. Lake.—Dated 18th October, 1877.—(A com- 
munioation.) 6d 





shield made to receive s es on its under side. 


shingle is 


adapted to embrace the two adjoining raised of two 
shingles sinoot next below, and that the upper shingle rests flush upon 
the two lower shingles. 


$858. Arracuina Crocaet Neebdixs to HanpLes, FE. R. S. Bartleet.— 
Dated 18th October, 1877. bd. 

The handle is of glass or enamel, and is hollow. Thestem ofthe needle 
is long enough to pass right through the handle, and is formed with a 
knob of glass at its extreme end, which, on being brought in contact 
with the end of the handle, both are brought to melting point, thus 
effectually fastening them together. 

3857. Apraratus ror THE MANUFACTURE Or O1LcLoTH, F. Walton,— 
Dated 18th October, I8TT. Gd. 

The printing blocks by means of which the pattern is produced upon 
the floorcloth are —- with the paint or colour from pads. It is 
distributed uniformly by drawing over the face of the pad a Sones in 
which the colour or paint is placed. The trough is open at the bottom 
but as the trough always stands upon the pad the semi-liquid ma 
remains in it. One of the éides of the trough has teeth cut in it, like 
the teeth of acomb, and between the teeth the paint or colour escapes on 
to the = when the trough is drawn across it. The quantity of paint or 
colour is regulated and adjusted by means of a plate which is fixed to 
the side of the trough, so as to cover the opening between the teeth. 
For containing the supply of colour a can is employed provided with a 
lid, which is kept air-tight by means of a water joint. Near the bottom 
of the can is a draw-off trap, which when opened permits the paint or 
colour to flow into the distribution troughs. 

8858. Manuracrure or Fioorciora, F. Walton.—Dated 18th October, 
1877. bd. 

This consists in rolling on to the back ofthe cloth a film of the material 
used for the face. 

. Esroprinc Freep Rouvers or Carpinec Encrnes, C. HW. Chapman.— 
Dated 18th October, 1877. 6d. 

A set of levers are apes inside a bar disposed over the feed rollers, 
each of which levers is pivotted to the bar, and has its upper arm hinged 
to a horizontal rod provided with a spring for retracting it. The shorter 
or lower arms are nearly in contact with the upper feed roller. The rod 
is pivotted to one arm of a bent lever, the other arm of which has a 
curved slot formed in it to receive a clamp screw, screwed into an arm 
which with the bent lever is supported on one fulcrum, Over the arm is 
an excentric stop, which serves to adjust the arm with reference to an 
annulus turning freely on the journal, The annulus has teeth projecting 
from its outer edge, and notches in and around its inner periphery, its 
object being to force a lever pawl out,of engagement with a notch ona 
wheel. An auxiliary pawl bears against the periphery of this wheel. 
The first pawl and the notched wheel are to engage a wheel with the 
lower feed roller shaft. 

3859. Coats, S. Pitt.—Dated 18th October, 1877.—(A commumeation.)— 
(Complete.) 6d. 

This ists of a supy y collar attached inside the coat for the 
purpose of protecting the neck and face, such collar being either folded 
imside the coat or outside, forming a short cape when not in use. 
Mittens are formed by continuing the sleeves down to!point, the same 
being cut half round the wrist in order to fold them back under the cuff 
when not in use. 

3862. Macuinery ror Dressinc Fiour, &c., A. Stevenson.—Dated 18th 
October, 1877. 6d. 

This consists in arranging a nearly or quite a horizontal cylindrical 
revolving screen with longitudinal pockets at intervals round the 
circumference, and a pendent or stationary brush rubbing against the 
screen, 

3863. Screwixe orn Taprinc HoLes in Meta, G. Tosh.—Dated 18th 
October, 1877.—{4 communication.)—(Not proceeded with.) 2d. 

This relates to a wrench or ‘“‘dwang” consisting of a flat metal plate 
with one or two handles. In the centre of the plate there is a diamond 
or square hole or opening into which the tap head fits, but this opening is 
made capable of variation to fit any size within certain limits, depend- 
ing on the proportions of the wrench. To effect this variation an aperture 
is cut out of the plate from about the centre to near one handle, as broad 
as the necessary strength of the plate will allow, and into this aperture is 
titted a sliding die piece, which is adjustable longitudinally by means of 
the handle, which is screwed into the end of the plate and bears against 
the die piece. 

3864. Pioments, 7. Grifiths.—Dated 18th October, 1877. 4d. 

This consists in the treatment of precipitated sulphide of zine by 
submitting the same to an elevated temperature without access of air. 
3865. Preraration aND TREATMENT OF SaccHaRaTe or Lime, J. 

H. Joknson.—Dated 18th October, 1877.—{A communication.) 6d. 

This consists in the preparation of a dry grenular tri-basic saccharate 
of lime by the admixture and trituration of molasses and of lime in 
powder. The’ molasses to be employed are evaporated in a pan to a 
required degree, and then a quantity of soda crystals (carbonate of soda) 
or other alkaline carbonate in the proportion of, say, 5 to 10 per cent. 
of the molasses is added in the same pan. The molasses are after- 
wards cooled previously to their being employed in the operation of 

facturing g lar saccharate. The lime employed with the 
molasses for the production of saccharate of lime is prepared by taking 
anhydrous lime from the kiln and immersing the same in water so as to 
impregnate the pieces, and afterwards placing them in a heap; when 
under the action of water and heat, the lime swells, and finally falls to 
powder, in which condition it is employed. 
3866. Tasse. Tips, Tips ror Umprentas, &e., J. Toft.—Dated 19th 
October, 18T7.—{ Not procee ded with.) 

The tips and moulds are made of wood, the central holes being of such 
dimensions that they can be tightly fitted to the fringes or trimmings or 
to the umbrella tassels, either with or without glue or cement. They are 
not covered with silk or thread, but are japanned or varnished in any 
simple tint or colour or combination of colours. 

3867. Maxuracrure or Hypratep Peroxipe or Iron, &c., F. Wirth.— 
Dated 19th October, 1877.—(A communication.) 6d. 

A chamber is formed with two compartments connected together below 
and filled with water. (One of the compartments has near its upper open 
part a horizontal screen or sieve, upon which the iron fragments are 
placed, whilst the other is fitted with a movable piston, by means of 
which the water rises and falls through the screen and iron scrap, carry- 
ing off the hydrate oxide formed. After some time the oxide is allowed 
to settle, and is drawn off and freed from water by filtration and pres- 
sure, leaving a cake which, after being dried, is employed in the usual 
manner to produce different shades of red, yellow, and brown. 

3868. Anneatine, &c., Parts oF ARTICLES MANUFACTURED OF IRON, 
STEEL, &c., R. Hadteld.—Dated 19th Octoler, 1877. . 

The article is cast of as hard a temper throughout as desired, and then 
such parts as require to be softened are subjected to a decarbon’ 
process. The — to remain hard are subjected to a blast of extremely 
cold air or an immersion in intensely cold water, constantly circulating 
— it, whilst the parts to be softened are ex 
o! 





} + 








2d 


posed to such a degree 

heat as is necessary to decarbonise them to the required point. 

3869. Manvuracture or Zinc Pires, W. Kirkwood.—Dated 19th October, 
1877.—{Not proceeded with.) 2d. 

The zinc is passed through a rolling mill and squeezed to a flat bar, 
with its edges bevelled. From the mill it passes to a vessel con- 
taining spirits of salt, in order to cleanse it, and thence to a second 
vessel containing molten tin or solder. While still hot it is conducted 
through a suitable die, the edges overlapping and forming a tight joint 
by the aid of the solder. 


3870. Sream Pumps, &c., F. and S. Pearn.—Dated 19th October, 1877. 
6d. 


The steam cylinder and valve chest are cast in one piece, with small 
cylinders at each end of the valve chest, bored out to receive pistons 
connected together by a rod, and with the main steam valve at the 
centre. The main valve is moved by admitting and exhausting steam 
to and from the spaces between the smail pistons and the outer ends of 
their cylinders by means of a separate slide valve for each cylinder, and 
suitable communicating with the main exhaust passage. The 
small slide valves are each actuated by a bell crank lever ona pin in the 
valve chest, one arm of each lever passing into the main cylinder, and 
the other into a cavity in the small valve, there being slots tor each bell 
crank between the valve chest and the cylinder. Valves for pumping 
tluids are formed of discs of india-rubber thickest in the centre, 
where they form a boss through which a bolt passes to secure them to 
their seatings, 

—— a vi orn Rewer Vatves, J. C. Hudson.—Dated 19th October, 
877. 6d. 

The valve has double mitre seats connected by a tube, the upper seat 
ing larger than the lower. The valve is surrounded by a casing with 
double seats to correspond with those of the valve, and having a free 
passage to the boiler. When closed the steam under pressure surrounds 
the tube and acts on the difference of area of the upper and lower valve 
seats, and tends to open the valve against resistance of balance weight; 
when the valve opens, the escape from the upper seat is direct to the 
atmosphere or escape pipe. 

2878. Savery VALVE, A. Turnbull.—Dated 19th October, 1877. 6d. 

The valve, in the shape of an inverted cup, is fixed to the lower end of 
a vertical spindle extending through a pipe, through which steam 


passing the valve, — A chamber is formed at the lower end of the 
pipe and surrounding valve, which is externally above its 
contact such just en the lower end of the pipe when the 


edge part 
valve is closed. The valve is guided by external guides on the valve 





consists in a metallic roofing piece or shingle made with a central 
hollow rib and with raised edges, so arranged that the central rib of each 





seat, and also by its spindle passing h an eye in a bridge above. 
The steam escaping enters the pipe through the space between the valve 
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d the , and passing into the larger area between the spindle and 
ee ropa g: tendency to induce pressure on the top of the valve. 

3874. Wasuina anp Wrovainc Macuines, F. J. Bird.—Dated 19th 
October, 1877.—{ Not proceeded with.) 2d. 

Two co ted rollers supported by a frame traverse a tub in which a 
third roller is placed, and is fitted with a handle by means of which the 
rollers are Sehehed, causing the clothes to between them, thus 
thoroughly cleansing the articles. The clo are wrung by passing 
them through other rollers in which the pressure is reg by 
8) 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham to-day—Thursday—and in Wolver- 
h ton yesterday, ironmasters of position complained of the 





38'75. Heap Router Stranps ror Looms, W. and H. Maudsley.—Dated 
19th October, 1877.—(Not proceeded with.) 2d. 

Instead of the usual rigid method of fixing the heald roller bearings to 
the.loom frame, the bearings are supported on springs, free to move up 
and down when any variation of pressure on the bearings acts upon the 
spring. 

3876. Propuctna, Purrryine, anv Recutattxa Gas, S. Pitt.—Dated 19th 
October, 1877.—{Complete.) 8d. 

This relates, first, to the process for producing and purifying non- 
luminant gas, isting in passing steam and oxygen, as existing in any 
other combination than as in water or in atmosphere, through incan- 
descent coke or coal, and then through incandescent charcoal. Secondly 
the producing illuminating gas by heating bituminous coal in a close 
retort sufficiently to expel the hydrocarbon vapours without decom- 
posing them; and by passin, combustible non-luminant gases, such as 
water gas, hydrogen, carbonic oxide, or marsh gas, upwardly through 
such heated coal, whereby the nascent hydrocarbon vapours are taken 
up and lifted out from the coal, and the non-luminant gases carburetted, 
the mixed gases and vapours being subsequently superheated. 

3877. Furnaces oy Sream Borers, J. Head and J. R. Jeffries.—Dated 
19th October, 1877. Gd. 

In boilers in which vegetable refuse is used as fuel the furnaces are 
constructed so that the gases and flames pass into a combustion chamber 
before proceeding to the flue or tubes of the boiler. A partition is raised 
at the back of the grate from the level of the grate to a considerable dis- 
tance from the crown of the fire-box. Behind this is another partition 
commencing at the crown of the fire-box and descending towards the 
fire-zrate. The flames pass over the bridge and d d into the chamb 
below the second partition, where any burning material will be 
entirely consumed, and the gases only will pass on through the flue or 
tubes. 
38°78. Furnaces on Firertaces, W. R. Lake.—Dated 19th October, 1877. 

(Not proceeded with.)—(A communication.) 2d. 

At the back of the fire-hearth or grate are arranged a number of 
retorts filled with fuel, such retorts being heated by the products of com- 
bustion proceeding from the hearth, and so arranged that they can 
be filled from above, and discharge their heated contents from below 
on to the fire-hearth or grate. 
38°79. Manuracroure or Evecers, W. R. Lake.—Dated 19th October, 1877. 

—(Not proceeded with.)—(A communication.) 2d. 

The cups are struck up about two-thirds of the usual length, then the 
bottom of the cup is cut partially through, forming transverse lines cross- 
ing each other at the centre in a star-shaped figure. In the next opera- 
tion the centre of the cup bottom is pierced and the metal is divided, and 
spreads apart outwardly to form a continuation of the body, and the 
notches. Thus formed, the eyelet is cut out and cleaned from the stock 
in the usual manner. 


8880. Eve.ers, W. R. Lake.—Dated 19th October, 1877.4 communica- 
tion.)—{ Not proceeded with.) 2d. 
A piece of steel is properly tempered and rolled very thin, it is then 
presented to the dies and eyelets punched theref-om. 
3883. Apparatus ror Teacuine Music, H. A. Gutter and G. A. Schwegle. 
—Dated 19th October, 1877.—(A communication.)—{ Not proceeded with.) 


2d. 








Two key-boards, one called the finger and the other the indicating 
board, which is vertically fitted against a wall and provided with keys 
corresponding to those on the former board. The two sets of keys are 
connected together by cords, in order that when any note on the finger 
board is depr d, the corresponding note on the indicating board will 
o be depressed to such an extent as to be readily perceptible to the 
earner, 
3884. Manuracrure or Sporrxp Net or Cuenittie ToLie, A. Sauveée.— 

Dated 20th October, 1877.—{A communication.) 2d. 

A shining metallic thread or strip is wound round the chenille before it 
is cut into sprigs, thus giving a sparkling appearance to the article. 
3885. Surapnet orn orner Suert, KR. Hadjleld.—Dated 20th October, 





1877. 5 
Molten steel is run into a mould of the desired form, and afterwards 
tempered and led to any desired degree. 


3887. Castors vor Furnitcre, G. L. Scott.—Dated 20th October, 1877. 
6d. 





Two cheeks are formed on the frame with a slot in each to receive the 
axis of the roller, which is thus free to move longitudinally, whilst the 
roller revolves thereon. The part to be attached to the article to be 
moved is formed with an annular conically-shaped bearing surface, and a 
corresponding surface upon the part which swivels on the vertical axis, 
80 that the weight is tomunainted $0 the latter part by means of the bear- 
ing surfaces, thus removing the strain from the central pin. 

3890. Botts anp Spikes ror Rattway Raixs, £. Lawrence.—Dated 20th 
October, 1877.—{ Not proceeded with.) 2d. 
The part of the bolt immediately below the head is made conical 


. b wed a correspondingly shaped hole in order te obtain a better fit than 
hitherto. 








Krno’s Cottecr Enoingerine Socrery.—At an ordinary meet- 
ing of this society on Thursday, May 23rd, Mr. 8. H. Heynes 
read a paper ‘‘On Needlemaking,” in which were described in 
detail the processes of softening, pointing and stamping impres- 
sions of the eyes. Mr. Heynes explained how the eyes were 
punched and finished, and also the manner in which the needles 
were hardened and burnished. The paper concluded with some 
general remarks and a vote of thanks to Mr. Heynes. 


LiverPoo, Enervgerine Socrety.—At the meeting held on 
Wednesday, the 22nd inst., Mr. Alexander Ross, C.E., read a 
paper “‘On the Permanent Way of Railways.” The author gave 
an historical sketch of the different permanent ways in use, and 
which have been pro i, describing the stone block system laid 
on the Stockton and Darlington, and Liverpool and Manchester 
Railways. The permanent way of the present day is in its 
essential features the same as that used on the earlier railways. 
The different parts have, however, been constantly increasing in 
size and weight to keep with the growth of traffic, and with 
the necessarily incre weight of engines. A great revolution 
is at present going on throughout the railway system of the 
country in the substitution of steel rails for iron ones. The 
different systems of permanent way were compared, and the 
merits of each pointed out. Mr. Ross also gave a description of 
the Bethell process of preserving timber by impregnating it with 
creosote oil, and entered at some length into the question of the 
life of the different parts composing the permanent way. 


Openine or A New Exevatep Steam Rartway 1x New York 
Crry,—The first trip over the ‘ Gilbert” Elevated Railway from 
Trinity Church to Central Park, in New York city, was made on 
April 30th. The train consisted of a locomotive and four cars 
containing some 200 passengers. The speed, at first slow, was 
gradually increased to about twenty-five miles an hour, and the 
terminus in Fifty-ninth-street was reached in seventeen minutes. 
It is expected that the same distance will ordinarily be run by 
through trains in twelve minutes, and by way trains in twenty- 
two minutes. A failure in steam caused a delay on the return 
Journey which occupied thirty-two minutes. The curves were 

sed easily and without jarring, and over the entire line the 
Motion was smooth and uniform. The new mger cars are 
37ft. 10in. in length by 8ft. 9in. in width, and will accommodate 
forty-eight persons each. The doors are placed at the ends, but 
it is intended that some of the vehicles shall be fitted with com- 
partments. e decorations inside and out are very tasteful, 
and the unusually large windows will render the cars airy and 
comfortable for summer travel. The e of the trial train 
Was, says the Scientific American, received with much enthusiasm 
by People along the —_ Several trains en ed over ¥4 

carrying passengers, but operations will probably not 
regularly begun until the completion of the pS cay now in 
rapid process of erection. The distance is about four and a-half 
miles. With the east side division of this continuous iron bridge 
railway, on which work has not yet begun, the total length of 
the line will be twenty-two miles, “occupying and disfiguring 
the finest avenues in New York city.” 





prices which buyers were asking them to accept. firm stand 
was, however, made against protitless rates. First-class producers 
held off for anything under the prices which they had been demand- 
ing all the month. This resolution was seen most in respect of 
boiler-plates and marked bars. Excepting in high class sorts 
sheets were less firmly held; there were few makers who would 
not accept orders for singles of the quality most largely purchased 
by the galvanisers at £7 15s. per ton. Common sheets were to be 
had down to the very low figure of £7 10s.; certain doubles and 
latens likewise were to be had in exceptional instances at prices 
which I decline to quote—prices which firms of standing promptly 
rejected as wholly profitless. Plates of the common qualities are 
coming here from Middlesbrough at rates delivered under those 
that local producers can afford to take. Under £7 per ton is 
being taken for ship ange delivered in South Staffordshire by 
certain Cleveland makers. Bars of such sections as from }in. to 
fin. are easily obtainable from firms who confine themselves to 
such sizes at a few shillings within £6 per ton ; but a mixed order 
embracing such sizes as 2in. rounds would be rejected at less than 
as many shillings on the other side of £6. Cinder pigs sold 
to-day and yesterday at 42s. 6d.; part-mine pigs were to be had 
at 453.; a good medium all-mine pig was offered at £3 5s.; and 
superior qualities of all-mine were fairly strong at £3 15s., long- 
weight, delivered, in every instance. Cleveland No. 4 forge has 
sold this week in small lots at 38s., short weight, in trucks at 
makers’ furnaces. 

Attention continues to be given at the Round Oak Works to 
the production of iron by gas. Within the past three weeks 
another ‘‘ Casson-Dormoy” puddling furnace has been started 
there by Mr. R. Smith-Casson, the Earl of Dudley’s manager. 
Last week the furnace produced, as ten turns work, 37 tons 
19 ewt. 3 qrs. 18 lb. of puddled bars, with a loss of only 5 per 
cent. on the quantity of pig iron charged; and the quality of the 
output is declared to be equal to ball furnace iron. So e an 
output has not, I believe, been equalled, excepting by the aid of 
the revolving furnace. The gas is made from thick coal screen- 
ings, in the proportion of from 12 cwt. to 13 cwt. to the ton of 
iron made. 

Satisfaction is expressed on ’Change that the Chatterley Iron 
Company have been successful in their appeal to the Railway 
Commissioners, touching the freightage charges of the North 
Staffordshire Railway Company, in connection with the carriage 
of minerals from the Chatterley Company’s siding in North 
Staffordshire to Wolverhampton. The Chatterley Company had 
been accustomed themselves, to bring their loaded trucks on to 
the line, and had otherwise done all their own terminal work, 
yet the railway company charged them the same tariff as applied 
to the firms for whom the terminal work was done by the railway 
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y there is a considerable giving way in the quotations 
affecting the class of tin-plates embraced in the recent reduced 
output arrangement come to by manufacturers at Swansea. 
Firms who produce that quality of tin-plates last week held out 
firmly for the 16s. 6d. per box in Liverpool. This week, at 
least, one firm has accepted 15s. from an exporter in this 
district. Coke plates of the higher quality produced by Messrs. 
E. P. and W. Baldwin have sold better this week than for some 
time past. Coal is difficult to sell at profitable rates. The 
furnace coal collieries are likely soon to be in better employ- 
ment. In the present state of the market ironmasters and 
colliery proprietors are interested in the comparative prices of 
marked , coal, slack, and the wages for puddling hereabouts 
during the last thirty-five years, as delineated with much care 
upon a chart by Mr. Walter E. Wood, of Dennis, near Stour- 
bridge. ‘Chat document enabled me to supply the synoptical 
review in the first paragraph of my last week’s report. New 
engineering and heavy foundry orders are placed but sparingly ; 
yet, in the execution of former orders, massive pillars, mostly for 
the new Ryde pier, are leaving the district freely. Good con- 
tracts for mains of large dimensions are also under execution. 

The nut, bolt, rivet, and railway fastening trade has not 
recovered from the depression which has been overhanging it for 
some time, and many of the factories in and about Darlaston, 
the seat of the trade, are on short work. 

The month closes with no alteration in the price of nickel upon 
our last quotation. 

Government continues to be a fair customer for all ship and 
dockyard requirements. Work is coming into this district 
of = class that in ordinary times would be executed by arsenal 
smiths. 

Inactivity marks the carriage spring and axle-making business 
in Birmingham, and manufacturers stocks are large. ss is 
doing in axles than in springs. The demand for ships’ sheathing 
is not up to what it should be, and buyers of Muntz’s metal can 
now place contracts at low rates. Certain foreign markets are 
ordering hardwares very fairly. The West Indian mail delivered 
this week was a good average one. South American, with Anti- 

ean, and East Indian orders bulk most favourably. Of the 
uropean markets most is being done for Russia. The lock 
trade is variable. A few high-class sorts are in improved demand; 
and an excellent Government inquiry has recently appeared for 
10,000 brass pad, chest, and drawer locks for India. [ron pads 
for India are but little sought after. The best stock locks are 
selling well for ecclesiastical and such-like uses. 

The dispute in the horse-nail trade has gone in favour of the 
masters, Bay bulk of the men being pre to take out work at 
3s. per 1000. 

lates are in modern demand throughout North Staffordshire. 
Hoops are very quiet, and the mills which produce this class of 
iron have less to do, as the result of the Lancashire strike. 
Girders, rails, bars, sheets, and chain iron are being rolled, but 
not to =f large extent. a a orders are badly needed, and 
trade with Northern Europe does not revive. Blast furnace pro- 
prietors are doing but little. The same has to be said of the 
crate ia owners. The mills and forges are on about four days a 
week, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) — 

TRaDE throughout every branch of the iron industry in this 
district continues extremely dull. Heavy stocks of pig iron are 
accumulating in the Lancashire furnaces, finished iron works are 
almost without exception running short time; the same may be 
said of engineers and machinists, and founders in North-East 
Lancashire are in many cases almost wholly stopped in conse- 

uence of the strike in the cotton trade. There was again a very 
flat market at Manchester on Tuesday, and although holders of 
one or two classes of outside brands endeavoured to force sales 
at extremely low figures, consumers as a rule would only buy the 
iron they actually wanted to cover their present very small 
requirements, as they do not think they can lose Bie Ae by 
waiting. There is, however, little doubt that a good aan of 
business is held in suspense pending a more settled state of affairs, 
and a renewal of contidence would soon make itself felt in the 
iron trades. The principal makers of Lancashire pig iron, although 
they are selling very little, still hold for late rates, their list prices 
for delivery into the Manchester district remaining at 50s. 6d. 
to 51s. per ton for No. 3 foundry, and 49s. 6d. to 50s. for No, 4 
forge, less 24 per cent.; but there is local iron to be bought at 
about ls. per ton below these figures. Derbyshire iron is also 
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without material change, the demand for this class of iron con- 
tinuing extremely small, with prices nominally the same as those 
last quoted. Lincolnshire and North-country irons, although 
nominally makers’ quotations are without change, have been 
pushed at low prices, but with very little success. 

The finished iron trade continues extremely quiet and common 
brands are offered at low figures, but makers of the better class 
nca- 
shire bars are quoted at from £6 2s. 6d. to £6 5s. per ton delivered 
into the Manchester district, and North Staffordshire bars at 
about £6 5s.; Middlesbrough puddled bars are qucted at about 
£4 7s. 6d.; Staffordshire do., at £4 12s. 6d., and common Middles- 
brough plates have been sold in this district at prices ranging 
from £7 to £7 5s. per ton. 

I hear that Messrs. Dobson and Barlow, the well-known 
machinists of Bolton, who are exhibiting at the Paris Exhibition, 
are paying the whole of the expenses for about fifty of their 
foremen in the various department, to go over to the exhibition 
for a week. 

There was an interesting discussion at the meeting of the 
Manchester Geological Society on Tuesday, in which many of 
the leading mining engineers of Lancashire took part, on the 
question ot lighting shots in mines. A paper had been communi- 
cated by Mr. A. Sutherland, of Carrickfergus, in which the author 
described an apparatus invented by himself for lighting shots. 
This consisted of a preparation of cotton wool saturated in 
chloride of potass mixed with sugar, and which was ignited by 
means of sulphuric acid, dropped upon the preparation by means 
of an apparatus acted upon from a distance by a cord, which also 
served to draw the apparatus away before the explosion took 
place. This, it was urged, was preferable to electricity or the 
ordinary fuse and prevented any liability to accident. ‘he new 
method, however, met with very little favour from the mining 
engineers present, and the general opinion was that the ordinary 
fuse, when left with a suitable length and carefully lighted, was 
practically the best, and from their experience a really safe 
method of lighting shots either in mines or sinking shafts. 

The coal trade all through Lancashire continues in a very 
depressed condition, and although short time at the pits is now 
general, still the market is overstocked with coal, and there is a 
great deal of underselling to secure orders. As I anticipated in a 
previous report, the colliery proprietors in the Manchester 
district have been compelled to give way in their prices, and with 
the Ist of June their list rates will be reduced from 6d. to 10d. 
per ton on all classes of fuel according to circumstances. In other 
districts, although nominally list rates are unchanged, prices are 
gradually giving way, and there are no fixed rates asa rule, 
sellers competing one againt the other to secure the few orders in 
the market. I understand that the London and North-Western 
Railway Company’s contracts for Lancashire steam coal for the 
ensuing twelve months have just been closed at prices averaging 
5s. 6d. per ton at the pit. Gas coals contracts continue to be 
taken at very low figures, but there are some colliery proprietors, 
holding back in anticipation of better prices being obtainable as 
the season advances. ‘The reduction of 17 per cent. in miners’ 
wages at Oldham has led to a strike, and about fourteen pits have 


n stopped. 

The trade doing in the hematites of North Lancashire is of a 
limited character, and makers are only enabled to keep about 
three-fourths of their producing plant in operation. So far as 
regards the sales of iron, the position of manufacturers is not 
materially changed since the opening of the present season, and 
there is the same disinclination on the part of buyers to enter 
into any business, beyond that which they have an immediate 
call for. Notwithstanding this, there is much regularity in the 
output, and there is no probability of any change during the 
year. Prices show a weaker tone this week. Un ’Change at 
Barrow on Monday, it was reported that several parcels of 
Bessemer iron, embracing an equal weight of Nos. 1, 2 and3 
qualities. had lately been disposed of at under 60s. per ton, and 
that the business doing in forge iron was on a basis of 57s. per 
ton for No. 3 quality. ‘This brings values down to a lower point 
than has been touched at any time during the depression now 
existing. A denial to the statement made some time ago, that 
British manufactured iron and steel were being diiven out of 
the market, is furnished in the fact that during this week no less 
than four large steamers are taking in cargoes of steel rails, 
about 8000 tons in all, for Montreal, Canada, to be followed with 
other cargoes in preparation, and that two or three steamers are 
taking in cargoes of pig iron and scrap, for Riga, Cronstadt and 
other ports in the Baltic. 

Steel makers have a fair number of orders in hand, chiefly for 
home consumption, but a fair colonial trade is doing, and it shows 
evidence of a continuance throughout the remainder of the year. 

In the iron shipbuilding trade there is a dearth of business, 
and although builders have lately secured a few orders they have 
not as many ships under construction as will keep their yards 
fully employed. The demand for mercantile marine is quiet, and 
prices remain at an almost unremunerative point. Local builders 
are offering for new work. Finished ironworkers have very little 
to do, as the cheap price at which steel is put into the market is 
undermining this industry. Iron ore is in steady request, and 
prices do not show any disposition to change. A find has been 
made in the neighbourhood of the Blue Bell, Egremont, Cumber- 
land, and it is believed that at a greater depth more extensive 
and probably more valuable deposits will be reached. 

gineers and ironfounders have only a small business in hand, 
and their works are not fully employed. 

Coke is easier to buy, but no change can be noted in the quiet 
tone of the coal trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE are few changes to report in the local trades. The more 
promising outlook in the East has increased public confidence, 
which is ;all that is needed to make an improvement general. 
Although it is not clear that the prospects are altogether peaceful, 
it is believed that war is less probable than it was, and this im- 
pression has caused customers to show more confidence in a 
return of activity. 

In the coal trades there is a singular dulness all round—singu- 
lar, because the price of coal does not fall, although stocks 
increase, and the wages of miners are now at a very low ebb 
indeed. Steam fuel, perhaps, could not well be further reduced, 
but household sorts maintain prices which were current before 
wages were anything like what they are now. It is clear that 

Ss are not getting the benefit of the remarkable drop in 
colliers’ wages which has taken place during the last twelve 
months. The order for 100,000 tons said to have been received 
in the north for shipment from Sunderland, is generally discre- 
dited here ; and it is certainly significant that there is no intima- 
tion of any part of the order having been executed. 

A local concern, the Whittington and Sheepbridge Colliery 
Company, Limited, has at last taken a serious step. At a private 
meeting, held several weeks ago, it was resolved to call up the 
amount remaining unpaid on the stock, £1 10s. It was stated 
at the time that if the call was not forthcoming, the company 
would be obliged to go into liquidation. The call was not gene- 
rally responded to, and the di rs convened & further meeting, 
which took place on Tuesday last, at Sheffield. The meeti 
was not open to the press, but I understand that the chairman an 
the directors proposed that the affairs of the company should be 
wound Pas voluntarily in liquidation, and liquidators were 
appointed for that purpose. The prolonged depression of trade 
is the cause of this step being taken. The company was started 





four years ago, with a capital of £50,000 in 5000 shares. At the 
last annual meeting, held in March, the directors reported a loss 
on the year’s working of £3539, which, added to the balance, 
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brought from the previous year, left asum of £4829 to the debit of 
profit and loss account. 

In the rail mills there is still full employment. The conversion 
of Messrs. Bolekow, Vaughan, and Co.’s Middlesbrough iron 
establishment into steel works has caused considerable comment 
and some disquietude. With Middlesbrough on the one side, 
and Barrow-in-Furness on the other, to say nothing of Wales in 
the South, the position of Sheffield, as the self-styled ‘‘ Steelopolis 
of the World,” is not quite what it was. I quoted steel rails at 
£6 last week, and mentioned that several contracts had been 
taken as low as £5 17s. 6d. Iam informed that at present two 
of our local mills are running on orders, received several months 
ago, which were taken at 7s. 6d. and 10s. per ton above the highest 
quotation. Steel for ~ and coast defence purposes is 
still very actively inqui for. Our own Government is an 
excellent customer in this respect, although it may be noted that 
we are not without orders on agents’ account, which may mean 
Russia or any other Power. Russia is too astute to order her 
military requirements direct ; and it is notorious that Konigsberg 
and Dantzic are ports from which all kinds of articles, peaceful 
and otherwise, are conveyed inwards to the Russian districts. 

Cutiery is in better request for the United States. Messrs. 
Joseph Rodgers and Sons, Limited, the leading house in the 
trade, have received gratifying orders from the American 
markets. I am glad to be able to note this fact, as only a short 
time ago I was informed that this firm had most discouraging 
advices both frem America and Canada. essrs. Harrison 
Brothers and Howson are also in a similar happy condition. For 
secondary sorts, however, there is really no call from the States, 
where local manufacturers are quite able to supply all require- 
ments in these descriptions. Several local houses who give their 
attention to other than first-class qualities of cutlery are very 
duli, and in the effort to reduce stocks I hear that consignments 
have been made to distant markets, in the hope of sales being 
made at something like remunerative prices. 

A queer story reaches me as to the ways of local workmen even 
in these dull times. A leading manufacturer, suspecting that 
there was a waste of power in his establishment, came down to his 
works one morning last week at the unexpected hour of 7.30. His 
great “wheel,” which supplies power to all his grinders, begins to 
revolve in time for the men to commence work at eight. At 
eight o’clock there was nobody there. Fifteen minutes latter one 
or two strolled in; at 8.30 a few more, and they continued to 
come in, in twos and threes, at 8.45, 9, 9.15, 9.30, 10, 10.30, and 
11 o’clock. He was annoyed. The loss of power was to him a 
very serious consideration. He put up a notice that in the future 
the wheel would not furnish power till three-fourths of the men 
were in attendance. Did the notice bring them all to the place 
at 8? Nota bit of it. The men looked at the notice, quietly 
put their coats on again, and walked out of the place ! 

Edge tools are fairly brisk; the sheep shear trade is still dis- 
turbed by a dispute over the introduction of machinery; the 
silver trades are slack, except for one or two of the home markets. 

The improvement I noticed last week in the engineering 
branches continues. The Saville Street Fcundry and Engineering 
Company, Limited, have taken up a new manufacture—that of 
“a combined self-moving stone-breaker and engine,” which is 
intended for large railway work and ballasting. 

Armour-plate mills are very languid. A considerable number 
of guns, not of the heavy sorts, are being made. 

Prices of steel have undergone some changes during the last 
fortnight. The following is the latest list :—Tool steel, 40s. to 
60s.; tap and die steel, 50s. to 70s.; single shear, 37s. to 45s.; 
double shear, 45s. to 56s.; blister bar, 22s. to 40s.; fork steel, 22s. 
to 25s.; hammer steel, 28s.; Bessemer hammer steel, 34s.; cast 
spring steel, Bessemer, 11s. to 17s.; spring steel, English, 18s. to 
20s.; spring steel, foreign, 25s.; sheets to 18 G, 23s.; 19 and 20G, 
28s.; 21 and 22 G, 30s.; 24, 25, and 26 G, 36s.; 27 and 28 G, 40s.; 
common octagon cast, for masons’ chisels, 21s. to 25s. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE is a slight improvement in the tone of the iron market 
at Middlesbrough. On Tuesday there was an average attendance, 
and some distinguished visitors were present. A little before 
twelve o’clock the Earl Granville, the Hon. Leveson Gower, 
M.P., Mr. Pender, M.P., and other gentlemen, guests of Mr. I 
Lowthian Bell, M.P., came on “Change and remained a short 
while. Comparatively little business was done, and the prices 
were the saine as last week. Hopes are now entertained that 
a lasting peace will be arranged, and that: soon trade will revive. 
In the finished iron trade I can hear of little worth recording. 
Complaints of bad business are general, and nobody seems to 
expect anything else till the war cloud shall have entirely disap- 
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peared. 

During the week Earl Granville and party have been staying 
with Mr. Isaac Lowthian Bell, M.P., at Rounton Grange, and 
they have been visiting the iron and steel making works in 
Cleveland. On Monday morning a saloon carriage took the 
visitors to the works of Messrs. Bell Brothers at Port Clarence. 
Here the party were shown all the details connected with the 
making of pig iron. After luncheon the guests were taken by 
steamer down the river Tees to Messrs. Bolckow, thw wy and 
Co.’s jetty at Eston, where the saloon carriage, which had been 
sent round by Stockton, was waiting, and conveyed them to the 
steel works of Messrs. Bolekow, Vaughan, and,Co. Here, under 
the guidance of Mr. E. Windsor Richards, the manager of the 
firm, Lord Granville and his friends had the privilege of seeing 
the blast furnaces tapped, and metal put into the Bessemer con- 
verter, steel ingots produced, and quickly made into rails about 
100ft. long. These were rapidly cut into lengths of 30ft. The 
firm are now making about 1200 tons of steel rails per week. The 
saloon next brought the party to the Tees Ironworks, where they 
witnessed the making of slag wool by Wood’s process. They 
— saw a model of Mr. Wood’s railway sleeper and clip- 
chair. 

On Tuesday Lord Granville and party visited the works of 
Messrs. Hopkins, Gilkes, and Co., Middlesbrough. They were 
met by Mr. Gilkes, and conducted through the works to witness 
the Danks process. There are seven furnaces; each furnace has 
nine heats or charges per day, with an average weight of 10 cwt. 
per charge, and produces about 4 tons 10 cwt. per furnace per 
day of twelve hours. Last year this company made 10,000 tons 
of iron by the Danks process, which is a commercial success. 
They are now producing regularly about 300 tons per week by 
the Danks furnaces. One of the main attractions at these works 
is the powerful squeezer made by Sir Wm. Armstrong and Co., 
Newcastle, for the North-Eastern Railway Company, to squeeze 
the impurities out of the bloom after it leaves the rotary furnace. 
This hydraulic horizontal iron squeezer exerts a pressure of 750 
tons upon the furnace balls, turns them by prongs, and throws 
them into different positions by a flap. The water is supplied by 
a pair of horizontal engines, and forced into an accumulator, 
which is ballasted by something like 65 tons of material. His 
lordship and party were next conveyed to Park Pit, belonging to 
Messrs. Bell Brothers. This ironstone mine produces about 
1200 tons per day. The seam is about 9ft. thick, and the per- 
centage of iron in the ore is 31. Under the guidance of Mr. 
Steavenson, of Durham, the party descended in cages, connected 
with which were Mr. W. Walker's patent detaching hook. They 
were conducted to different workings, and spent some time in 
witnessing the operations of Mr. Walker’s drilling machine. This 
drill, which has a circular movement, was worked with great 
success three or four years ago at the Stungow mines, and since 
that time Messrs. Bell Brothers have been fairly testing the 
capabilities of this drill. A hole 3ft. 6in. can be drilled into the 
solid ironstone in something like a minute. In fact, the drilling 
at this mine is at the rate of about 85ft. to 90ft. per shift of eight 





hours, and it does by the help of two men what it would require 
thirteen men to accomplish. The mode of firing the shot has 
also been improved by Mr. Walker. The drill is worked by com- 
presssed air. On the return journey, the party stopped at Long 
Acre Pit, belonging to Messrs. Bolekow, Vaughan, and Co., and 
descending this, they saw the Burleigh drills at work. Again 
taking their seats on the railway, they were soon hurried past 
Marske and Redcar to the breakwater at the mouth of the Tees. 
His lordship had ample opportunity for seeing the great under- 
ing of the Tees Conservancy Commissioners, and saw the 
they were making with this work. Continuing the 
journey, the party reached Middlesbrough about six o'clock, after 
aving seen a great deal of the industrial operations of the dis- 
trict. On Wednesday the Earl and party visited two of Messrs. 
Bell Brothers collieries in Durham, after which his lordship pro- 
ceeded to London highly’satisfied with his visit to the north. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE pig iron market has exhibited more activity this week than 
has marked its course for upwards of a month at least. ‘This is 





demand, of the probable continuance of which, however, it would 
be premature to speak. There can be no doubt, too, that the 
more pacific aspect of Eastern affairs has exercised a good effect 
upon the market. It is much to be desired that these influences 
should continue, as the quotations are too low to admit of a 
profitable business being done. Warrants show a fair improve- 
ment since last week, but they are still exceedingly cheap, and 
makers’ brands cannot be said to have as yet generally experienced 
an upward turn. About 290 tons of pigs have in the course of the 
week been added to the stock in Messrs. Connal and Co.’s stores, 
which now amounts to 175,217 tons. 

At the close of the warrant market last Thursday prices had 
fallen as low as 49s. Ohd. cash. There was no market on Friday 
on account of the celebration of the Queen’s birthday in Glasgow. 
On Monday the market opened firm, business being done in the 
forenoon at 49s. 24d. to 49s. 44d. cash, and 49s. 6d. to 49s. 7d. one 
month. In the afternoon there was a fair business at a fractional 
advance on these rates. The market was very strong on Tuesday, 
when transactions were effected at 49s. 7d. to 49s. 9d. cash, and 
49s. 9}d. to 50s. one month. The market was idle on Wednesday, 
with business at 49s. 9d. one month, and 50s. 14d. three months. 

‘o-day—Thursday—the tone was firmer, with buyers at close 
49s. 8d., sellers, 49s. 9d. 

As to makers’ iron, good mixed brands are selling at 6d. more 
money for No. 3, and it is considered probable that some of the 
special brands may experience an improvement in the course of 
} aggre few days. The quotations are as follows:—G.m.b., 
f.o.b. at Glasgow, per ton, Ko. 1, 50s.; No. 3, 49s.; Gartsherrie, 
No. 1, 57s. 6d.; No. 3, 53s.; Coltness, No. 1, 6ls.; No. 3, 
54s. 6d.; Summerlee, No. 1, 56s. 6d.; No. 3, 50s. 6d.; Langloan, 
No. 1, 58s.; No. 3, 52s. 6d.; Carnbroe, No. 1, 52s.; No. 3, 50s.; 
Monkland, No. 1, 50s.; No. 3, 49s.; Clyde, No. 1, 53s. 6d.; 
No. 3, 50s.; Govan, at Broomielaw, No. 1, 50s.; No. 3, 49s. 6d.; 
Calder, at Port Dundas, No. 1, 56s. 6d.; No. 3, 50s.: Glen- 

ock, at Ardrossan, No. 1, 56s.; No. 3, 51s. 6d.; Eglinton, 
No. 1, 50s. 6d.; No. 3, 49s. 6d.; Dalmellington, No. 1, 50s. 6d.; 
No. 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 65s.: ditto, 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 59s.; 

o. 3, 55s. 6d.; Kinneil, at Bo’ness, No. 3, 50s. 6d. 

There is no improvement in the coal trade in the West of Scot- 
land, either for the home or foreign markets. Prices have even 
in some instances a downward tendency. The state of matters 
in the eastern mining counties is precisely similar. Notwith- 
standing the fact that the coal trade isin the condition described 
above, the miners in several districts appear determined to continue 
the strike for an advance of 1s. per day, now modified to 6d., which 
took placeabouta month ago. A mass meeting of the men was held 
on Thursday, the 20th, when it was reported that the masters 
still refused the advance, and that in some places the men were 
dropping back to work on the old terms. To a motion that the 
strike be continued, an amendment was offered to the effect 
that the men resume work on the restriction principle, 
working only five days a week and eight hours a day. 
The votes were equal, and it was agreed to send delegates 
to a meeting at Hamilton for the purpose of deciding the question. 
This meeting took place on Saturd: LY; when delegates were present 
from Pollokshaws, Cambuslang, Westbourne, Motherwell, Lark- 
hall, Hamilton, Bailbiston, and Maryville, and it was agreed to 
continue the strike. It will be observed that this resolution was 
come to by the delegates merely, and they were unanimous, while 
the colliers rem. at their general meeting, were equally 
divided upon the question. In the Motherwell district there is 
great destitution among the families of the miners on strike, and 
a number of gentlemen are doing what they can to relieve their 
wants. The advance of 6d. has been granted in a few cases, but 
it is to be observed that, as a rule, the concession is made only 
by colliery owners who are not members of the Coalmasters’ 
Association. That body has unanimously resolved not to make 
the concession demanded. 

The colliers who are idle are employing their time in endea- 
vouring to prevent others who are willing to work on the masters’ 
terms from doing so, On Saturday morning a picket of about 
forty miners waylaid the men working in the nits of the Fleming- 
ton Coal Company at Cambuslang, who had resumed work. They 
were armed with bludgeons, and though these were not used, they 
succeeded in preventing the men from approaching the mines. 
The matter is being investigated by the authorities. 























WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE was an important gathering of mining engineers and 
others at Hafod, in the Rhondda Valley, on Tuesday, to witness 
experiments with a new explosive, invented by Messrs. Hussey 
and Kessell, of Cardiff. The first experiment was on the hard 
permanent rock, a quarry of which is worked near Hafod. The 
face of the rock was about 25ft. in length, with a good top. Into 
this two holes 2}in. at top, and tapering to ljin. at bottom, 
were driven to a depth, in one case, of 6ft. 1lin., and the other 
6ft. 4in., and into each of these holes 34 Ib. of the new explosive 
were placed. Both charges were then fired simultaneously by 
electricity, and the result was the displacement of no less than 
150 tons of rock. e next experiment was in the shaft of the 
Woodfield Colliery, now being sunk. In this case six holes were 
cut into the sump, and the result of a charge, in the aggregate, 
of 5 Ib. of the explosive compound, was that 25 tons of the fire-clay 
were displaced and broken up into fragments. ‘The results of the 
experiments were accepted as most satisfactory. It is claimed 
by the inventors that the compound is cheaper than dynamite, 
and cannot be fired either by flame or blow. 

The projects for docking Neath river and improving Swansea 
docks have begun to prompt some of the leading men at Briton 
Ferry to improve their port. What is chiefly wanted there is a 
connection with the Rhondda Valley, as it is claimed that not 
only could coal be shipped at Briton Ferry at the same cost as at 
Newport and Cardiff, but the voyage would be lessened by two 
days, Briton Ferry being ‘‘ two days nearer the ocean.” <A satis- 
factory condition of things continues to characterise the coal trade 
at the various ports, and the demand for coal is well sustained, 
the total sent away last week amounting to 95,641 tons. At 
Newport there was a good deal of animation, and the total 
export from that port alone was over 12,000 tons. Freights con- 
tinue high both for the Baltic and the Black Sea. To France there 
is also a large quantity of coal going, not only the best samples 
of steam, but small coal and also patent fuel. 

The men on strike at Blenclydach Colliery are gradually 
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attributed in some degree to a marked improvement in the foreign | “ 





coming back, and only a few now remain out. Atthe Tynybedw 
Colliery the owners prosecuted some of the men last week for 
not keeping to their work, and obtained convictions in each 
case. By the conduct of the men the owners were necessitated to 
buy coal at other collieries, a ship being under demurrage. 

This week Lewis’s patent hauling engine was tried with marked 
success at the Bute Colliery. It amply proves what is claimed 
for it, and is as powerful and efficient as it is simple, and easy of 
cleaning and oliectennt, When the colliery is in good work 
again I shall revert to the matter. 

The exports from the iron and steel companies were of rather 
a limited character last week ; from Cardiff, 40 tons went to Con- 
stantinople, and 700 tons to Gothenburg; no iron or steel was 
sent from Swansea, but from Newport 730 tons went to St. 
John’s, N.B., 700 tons to Valencia, and 540 to Cronstadt. 
Dowlais, Ebbw Vale, Rhymney, and Panteg continue moderately 
busy, and at Briton Ferry and Blaenavon some improvement in 
business has to be noted. A few of the works are on 
iron rails, but the chief business now is steel. The works in the 
North of England and those of Wales appear fairly br gaa 
in the race for steel rail making. Thus Wales gets its supplies 
of Bilbao ore cheaper than Middlesbrough, but Barrow has great 
Barrow, again, has no fuel, but 
Wales has No. 3 Rhondda coal and coke close at hand. Again, 
if the North has slightly the advantage in having hematite, 
labour is cheaper in Wales at the present moment, so that on the 
whole Wales is well placed for competing either as to quality or 
price. The Welsh steel works continue sending their scrap ends 
to Sheffield, Cwmbran, and other places, and for these there is 
a good demand. 

At the Paris Exhibition there is a good display of boilers, rails, 
locomotive and wagon tires and axles, telegraph materials, and 
forged shell from Wales. 

A lamentable accident, the breaking of the pit chain, occurred 
at the Dowlais Company’s mine works in the Forest of Dean last 
week, by which two men were killed and seven persons severely 
injured. A scheme some years ago suggested in THE ENGINEER 
for affording relief to widows and children of colliers in the event 
of fatal accidents is about to be tried amongst the North Welsh 
colliers. It will be based on the assurance method, and be sup- 
ported by joint action of coalownersand men. Such aplan should 
also be started in the South, and any institution of the kind 
would be certain to rivet more closely the relation between em- 
ployers and employed. 

The Llandaff, a new iron steamer built on the Tyne for 
Davies and Co., of Cardiff, made her trial trip on Saturday with 
most satisfactory results. The engines, by Clark and Co., of 
Neweastle-on-Tyne, worked well, consumption of fuel was small, 
and indicated power high. 

The Dowlais Company sent out a large cargo of bar iron this 
week for Oporto. In patent fuel also shipments have been good, 
and there Tos been a marked increase in the consignments of 
tin-plate, the announcement of a reduced make on the next 
month giving some degree of impetus. Quotations in coal, tin- 
plate, and steel remain unaltered ; but for coal there is a greater 
degree of firmness within the last day or two. 








Sovran Keysryeton Musevm. —Visitors during the week ending 
May 25th, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9929; mercantile marine, 
building materials, and other collections, 2090. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2457; mercantile marine, building materials, and other 
collections, 162. Total, 14,638. Average of corresponding week 
in former years, 24,845. ‘Total from the opening of the Museum, 
17,187,833. 

THe Mereoro.ogicaL Socrety.—The usual monthly meeting 
of this society was held on the 17th inst. at the Institution of Civil 
Engineers; Mr. C. Greaves, F.G.8., president, in the chair. A. 
H. J. Crespi, B.A., M.R.C.S., Rev. David Lamplough, William 
Morris, M. Inst. C.E., James Muir, M. Inst. CE. and Miss 
E. A. Dymond were balloted for and duly elected Fellows of the 


Society. The following papers were then read:—‘‘On the 
Daily Inequality of the Barometer,” W. W. Rundell, 


b 
M.S.; ‘‘ Meteorology of Mozufferpore, Tirhoot, for the year 
1877,” by C. N. Pearson, F.M.S.; ‘‘ Note on the Great Rainfall 
of April 10th-11th, as recorded at the Royal Observatory, Green- 
wich,” by William Ellis, F.R.A.S.; ‘‘ Observations of Sea 
Temperature at Slight Depths,” by Captain W. F. Caborne, 
F.M.S. The meeting was then adjourned till Wednesday, the 
19th of June. 

Tryinc A SreaMER.—In the United States Navy they have 
some little troubles now and then, just as we have. For example: 
An inquiry concerning a recent ‘dock trialfof the Alaska, shows 
that the same mistake was made with her boilers as in the case of 
another ship, the Richmond. They were too large for the ship, 
and to make them fit the legs were cut off, which brought the 
ash-pan down to the inner planking. Atthe dock trial no one seems 
to have thought it poner! to look after the water in the boilers, 
which got low, and hence the whole upper tier of tube collapsed. 
The trial went on, but the smell_of burning w was apparent 
for some time during it, and one afternoon the flames broke out 
in the fire room. e hose was put on and the fire extinguished, 
when it was found that the ash s were so close to the wood 
that the inner plankings and mid-ship keelsons had been on fire. 
How far the ship is injured is not known, as the boilers will have 
to be removed to find out. 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. IV. ‘ 

Tue locomotive engine which we commence to illustrate 
this week, constructed by MM. Ernest Gouin et Cie. for the 
Western Railway of France, deserves the fullest considera- 
tion by engineers. We have already indicated its principal 
peculiarities, and we are now, thanks to the courtesy of 
the builders, able to place complete drawings and par- 
ticulars of the locomotive before our readers. But before 
going further, it will be advisable to explain the objects 
Lan | may be obtained by the adoption of so remarkable 
a design. It will be seen at a glance that the engine has 
inside cylinders and outside valve gear. The valve chests 
come through the side frames, and the excentrics are 
keyed on the driving axle just inside of the outside cranks, 
In English practice—as, for example, on the South- 
Western Railway—the cylinders are outside the frames 
and the valve chests inside. In M. Gouin’s engine we 
have a complete reversal of this system of construction. 
The valve gear taking the oo of the connecting rods 
and slide bars, and it will be seen that, while some 
objectionable features are entailed, the arrangement has, 
on the whole, a good deal to recommend it. One of the 
principal objections to the inside cylinder system of 
construction is that it is practically impossible to get in 
a pair of cylinders more than 174in. in diameter without 
placing the valve faces at an angle partly above or below 
the cylinders. This type of engine is extensively used 
on the London and North-Western Railway, and is by no 
means to be commended. If, then, a locomotive is 
required with cylinders more than 17}in. diameter, 
these must be put outside. We shall not now 
attempt to discuss the relative merits of outside and 
inside cylinder engines. The fact remains that if inside 
cylinders are used, the space for the valve-chest must be 
made narrower and narrower with each increase in the 
diameter of the cylinders. This difficulty has been com- 
pletely got over in the engine we illustrate. The cylin- 
ders are inside, and might be made of almost any diame- 
ter up to 20in.; yet for some reason, which we confess we 
do not fully comprehend, they are ‘s a small fraction 
over 16in. diameter, by 23in. stroke. When we compare 
these dimensions with the weight of the engine—36 tons 
full—we are forced to the conclusion that the locomotive 
is very heavy indeed for its power, and that much of the 
advantage at Boe might have been gained from the arrange- 
ment of its mechanism has been given up. As we proceed 
it will be seen that there are certain points concerning 
proportion about the engine which are not consonant 
ith English pas ; but, for the present, we have only 
to deal with the design as one rendering the use of large 
inside cylinders compatible with direct-acting valve 
gear. The engine has, as we have explained in our first 
article on the locomotives exhibited at Paris, three longi- 
tudinal frames, and the use of the third frame gives 
the most ample facility for making the cylinders perfectly 
secure, as the intermediate frame may be run between 
them, and each cylinder will then be bolted between two 
frames, and thus made as secure as possible. 

A great objection frequently wrged against the inside 
cylinder engine, is that the crank shaft is very expensive, 
and very liable to break. It is claimed that this diffi- 
culty is quite overcome by the use of Martin’s half-crank, 
as fitted in this engine. It will be seen that the driving 
action of the pistons is brought close up to the wheel, and 
that there are but two crank cheeks instead of four. This 
pbs of making crank shafts is, we believe, peculiar to 
the Western Railway of France—at least, so far as our 
knowledge extends, it is used on no other line. It 
differs in certain respects from the half crank patented 
by Baldwin, the founder of the Baldwin Locomotive 
Works at Philadelphia. ‘I'he Baldwin crank shaft was 
made with two cheeks at right angles to the axle and 
the crank pins, and the latter were keyed into the wheel 
bosses direct. The frames of the Baldwin engines were 
outside, but the cylinders were inside, the connecting 
rods working as close as possible to the inside faces of 
the driving wheels. This arrangement was used for 
many years on the New York and Erie Railway, for 17in. 
cylinder express and 18in. cylinder goods engines. In 
1847 Mr. Slaughter, of Bristol, patented in this country 
Denham’s improvement on Baldwin’s system. In the 
Denham fe shaft two cheeks for each crank were 
retained, but one cheek was half sunk in the cast iron 
driving wheel boss, which seems to have been cast round 
it. Very few engines were made on this plan, and 
the results obtained do not appear to have been very 
satisfactory. The Martin crank, it will be seen, has no 
crank cheeks proper of any kind, and it has a central 
bearing. About the use of this bearing merely as a 
steadier there can be little difference of opinion, but we 
much doubt the advisability of making it carry any part 
of the weight of the engine. However, we understand 
that the arrangement is found to work very well and to 
give much satisfaction. 

The general arrangement of the engine is so fully illus- 
trated that no special description is necessary, and we 
may proceed at once to give its leading dimensions, which 
we have arranged in the following table :—- 

Outside fire-box : 


yg ‘a 5ft. Llin. 
Wide ..... ca. 4ft. 1din. 
Inside fire-box : 
Length... ... 5ft. Qhin, 
PE saehingnnd Gos 3ft. 64in. 
Crown from grate: 
BI cad, Qe 240s 3ft. 5in. 
Front 3ft. llin. 
Goate 
rea 17°5 sq. ft. 
Tubes: * 
Number . 156 
Length fhe Wiki .. 12ft. Thin. 
Diameter outside A 2in. 
Hosting surface: 
Fire-box ... 76% sq. ft. 
Tubes .. 1015 sq. ft. 
Total .. 10914 sq. ft. 





Height of centre of boiler above rails 7ft. lin. 
Weight of engine: 

Empty ; teh" ate 33 tons 

MR Scr AC ek ES 36 tons 

On four-coupled wheels... 25 tons 

On leading do. ... 2... 11 tons 
Engine: 

iameter of cylinder 16‘lin. 

Length of stroke Bb ogtiridew | Mee - 22°83in. 

Distance apart, centre to centre ... . 3ft. Sin. 

Diameter of driving wheels ... 6ft. lin. 


It willbe seen from these figures that more heating surface 
is allowed than would usually be allotted in this country to 
an engine with 16in. by 23in. cylinders; and the four 
coupled wheels are also rather larger than we should use 
under similar circumstances. It must be admitted that 
the weight of the engine, great as it is, is admirably 
distributed. The workmanship and finish are excellent, 
and, taken altogether, the engine has much to com- 
mend it to English eyes. But the design is evidentl 
better adapted for a very powerful locomotive—say, with 
18in. by 26in. cylinders, and four coupled 7ft. wheels— 
than it is for an engine of comparatively small capacity, 
such as that which we illustrate, the tractive power of 
which is not more than 80 |b. per pound of cylinder 

ressure. It must be borne in mind, however, that the 
uel used is not equal to our Welsh coal, and, consequently, 
thatthe boiler is not, perhaps, under the circumstances, ‘oo 
big for the cylinders, These last seem to be the weak point 
about the engine, judging by English practice. There 
should be adhesion enough and steam enough for cylin- 
ders at least lin. larger in diameter and lin. greater stroke 
than those actually in the engine. 








WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION. 
No. I. 


‘HE tendency in all branches of manufacture to sub- 
stitute mechanical for manual labour has had as great an 
influence on wood-working as en almost every other class 
of machinery within the same period, and although there 
may be nostartling novelty of constructive design to dis- 
tinguish that exhibited now at Paris from much that has 
gone before, there is sufficient improvement in detail of 
arrangement, in finish of execution, and in the judicious 
selection of the tools exhibited, to claim for it an early 
recognition from us. The requirements of the building 
trade, and of the different departments which depend on 
the manipulation of timber in every shape with exactness 
and speed for the modus vivendi, are as various as the 
opinions by which the manufacturers are guided in the 
selection of special tools; and to meet this variety of 
opinion, the constructors appear to have been guided 
each according to the requirements of their purchasers in 

sroviding different means for attaining similar results. 
n calling attention, therefore, to the various exhibits, 
their peculiarities of construction, and the several advan- 
tages claimed for them, it must be understood that we shall 
have little critical work to do as far as English exhibitors 
are concerned, at all events. Nearly all, if not quite all 
the tools shown by such firms as Ransomes, Worssam, 
Western, Robinson, &c., are well known to those who 
are best able to judge of their merits. Itis not too much 
to say that the intending purchaser can hardly make a 
mistake in such hands; and the tools selected for 
exhibition are obviously and of forethought the best 
of their kind that their makers can turn out. Criticism 
can, under such circumstances, deal with little more than 
the shape of a standard, or the proportions of a detail. 
Where obvious faults deserve notice, we shall not hesi- 
tate to name them ; and it must be understood at the same 
time that in many instances when we speak of the merits of 
a given tool, we repeat the experience of the maker, not our 
own. In dealing with such a subject as this, we are met 
at the outset by the difficulty that little or no informa- 
tion can be acquired under the conditions, concerning the 
longevity of a machine of any particular type ; nor is it 
possible to ascertain the cost of repairs, or, indeed, of 
executing any kind of work. Little or nothing can 
be learned in the exhibition, except the way in which 
the work is done. This, after all may not amount 
to much. For example, two moulding machines by 
different makers may each perform its duties extremely 
well. Each may be apparently a well-made and solid 
machine ; but one may take 50 per cent. more power to 
drive it than the other ; and on this point the exhibition 
is silent. We can utilise our own experience concerning 
certain tools and appliances used in working weods, and 
we can also utilise our knowledge of the general prin- 
ciples that ought to be observed in all wood-working 
machinery. But the fact remains that the opportunities 
afforded for criticism are limited; in the Rest place, 
because, as we have said, most of the English machine 
tools are well known and thoroughly excellent, and 
because, in the second place, the exhibition supplies no 
information on the only points open to doubt. When 
we come to deal with the wood-working machinery 
exhibited by other countries, the case will be somewhat 
altered, because such tools are not well known to our 
readers, and a comparison may be drawn with advantage 
between them and the production of English makers. As 
regards the order in which we shall deal with this class 
of exhibits, we may add that we can only be guided by 
convenience of reference or examination. Much yet 
remains to be done before many machines are fit for 
notice, and for this and other reasons, on which we need 
not dwell, it must be understood that the order in which 
we shall notice exhibits must not be taken as an indica- 
tion of the estimation in which we hold them. 

The largest display of wood-working machinery is at 
the end of the British Machinery Hall nearest the 
Trocadéro, and we shall take those in motion in the order 
in which they come. The exhibits of Messrs. A. Ran- 
some and Co., of Stanley Works, Chelsea, fully bear out 
the reputation of this firm. Amongst a variety of tools 
of every description in this branch of industry, one, 
which will attract a good deal of attention for its novelty 
is the patent steam tree feller, already described in Tre 





ENGINEER, and a modification of the same tool for cross- 
cutting fallen logs. The latter consists of the same parts as 
the tree feller, mounted on a triangular frame with radial 
gear at the back to regulate the fall of the saw to the 
depth of cut. The teeth are set in the reverse way to 
avoid buckling. There is a single deal or flitch frame 
specially adapted for a limited amount of sawing and 
supply of power, in which the whole of the motion is 
communicated from one spindle. The feed is produced 
by two smooth vertical rollers with an adjustable fence 
bar on the side of the inner one, and an improved 
ratchet arrangement with a weight to keep up the outer 
roller to the deal. A light but powerful- obking band- 
saw machine to take saws from ;4;in. up to Idin. in 
width for cabinet-makers, &c., where the stuff is 
not very thick, seems to be a useful tool. The 
standard is hollow, the top pulley adjustable verti- 
cally to suit different idietie of saw, and the table 
arranged to cant for bevel sawing. In the block, which 
can also be raised and lowered to suit the thickness of 
stuff, there is inserted a hollow pin with face holes for 
lubricating the back of the saw. The pulleys are with- 
out flanges, protected by guard splashers, and the tension 
of the blades is adjustable There is a very neat sharp- 
ener with an improved setting apparatus exhibited for 
the first time. The pulleys are adjustable to length 
of saw on the gas-pipe spindle, the saw vice is 
held by a lever and cam, and the setting apparatus, 
consisting of a pair of steel-faced jaws, each working on 
a pin with variable motion, according to the thickness of 
saw and set required, is turned by a handle, produc- 
ing an uniformity of motion of all the parts. The feed, 
which is self-acting, can be varied to suit any pitch of 
tooth. 

A combined planing and moulding machine, to work 
stuff 12in. by 4in., has no particular advantage over many 
others of this form, excepting that the cutter blocks and 
spindies are made in one forging of steel and run in 
self-lubricating bearings. The advantage claimed for the 
ease of getting at the bottom cutter placing it in 
front of the machine, where it attacks the bottom of the 
stuff after it has passed the top and side cutters, may 
or may not compensate for the possibility of inequalities 
unless the stuff be very true before it is placed on the 
bed. The top cutter is adjustable on a saddle by means 
of a screw spindle. A smaller machine of this descrip- 
tion is constructed on the same principle, only the top 
cutter overhangs, instead of being carried between bear- 
ings, as in the larger machine. A panel board planing 
machine, constructed to take boards 24in. wide, and from 
2in. to din. thick, deserves notice for its compactness and 
simplicity. There are two pairs of feed rollers, the 
bottom ones being held up by levers and weights. The 
table can be adjusted to any height for boards of different 
thicknesses by means of a handle, and the speed varied 
while the machine is at work, by means of the same 
handle that is used for starting and stopping. There is 
a trying-up machine to take scantlings 14in. by 14in., 
with a patent pneumatic conductor for clearing away 
sawdust, shavings, and chips; the return motion of the 
table is about 60ft. per minute, or more than double the 
speed of the feed. The patent complete joiner exhi- 
bited contains the latest improvement introduced into 
this machine. The motions of the saw and moulding 
spindle are entirely distinct, and both operations can be 
carried on simultaneously. The fence plate is hinged for 
bevel sawing, and can be turned over at the end of the 
table when the saw is cross cutting. The top feed 
rollers on the planing and moulding frame are grooved 
and movable under spiral springs, to suit inequalities of 
surface ; the bottom feed rollers are smooth and driven. 
In this machine the bottom cutters attack the stuff first. 
The top cutters are placed between bearings for increased 
prec and steadiness ; the side cutters, adjustable for 
width, are stationary vertically, but of sufficient depth to 
take any stuff. For tenoning, cutters with saw segments 
are fitted to the top and bottom cutter spindles. For mor- 
ticing, a special table is supplied, and an auger inserted in 
the spindle of top cutter. In cutting double tenons the 
first side cutter is removed and replaced by a special cutter 
on a brass disc. There is, as usual in these machines, a 
spindle in the cross cut table for cutting circular 
mouldings. 

The Chelsea joiner, a somewhat similar machine to 
the above, has been designed for rougher and heavier 
work, in which the cutter and saw-spindle do all the 
work. With the exception of moulding cutting, it is 
arranged to do the same amount of different work as 
the “complete joiner.” The next noticeable feature of 
the stand is a machine for planing, shaping, chamfering, 
morticing, and boring, especially adapted for shaping a 
felloe and morticing a nave, by which wheel-spokes, cart- 
shafts, &c., can also be shaped to template, and an 
additional arrangement for “spoke tanging,” in which a 
hollow cutter block, with two blades at an angle of 
45 deg., shapes the end of the spoke to the desired dia- 
meter. The wheel is placed on a spindle attached to a 
slide which moves forward with the table, underneath 
which is an ajustable check-nut to regulate the radial 
depth to which the spoke is to be tanged. Unfor- 
tunately the copying lathe has not been in motion owing 
to the want of space and impossibility of erecting 
standards for the overhead drum, otherwise the samples 
of spokes shown argue most favourably for the working 
of the machine, and for the advantage of cutting the 
stuff at right angles to, instead of in the direction of the 
grain. The last though not least interesting features of 
this stand are a combined machine for jointing staves, 
turning, bevelling, and dowelling the heads of gunpowder- 
barrels, a machine for trussing, chiming, and crozing 


casks, and one for cutting dry barrel staves without bevel. 

Messrs. Samuel Worssam and Co., of Oakley Works, 
Chelsea, exhibit a very judicious selection of machines as 
adapted to the requirements of the day. The difference 
of means applied to obtain similar results is illustrated 
ina single deal frame, for scantlings 1Sin. by 7tin., by 
the rack feed, actuated by, the firm’s patent silent feed- 
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wheel. The reversing motion, which is self-acting, is 
six times as fast as the feed; all the movements are 
driven by one spindle, the overhead rollers are kept in 
position by spiral springs, and the lateral rollers kept up 
to the deal by a lever and weight. ‘There is a very 
nice hand morticing machine shown, in which the 
chisel is reversible by a spur motion, so that the incon- 
venience of removing and turning the stuff is obviated. 
The stroke of the chisel is regulated by a collar witha 
thick india-rubber washer, and the cutter is raised or 


lowered by set screw. Power is applied to the chisel | 


through a counterbalanced lever. A very compact four 
cutter outside moulding machine, to mould up to 4in. wide 
by 2in. thick, has several noticeable features—amongst 
others, the position and formation of the cutters themselves ; 
the bottom cutter, acting first, gives the stuff a true face 
to work upon ; the top or moulding cutter, which runs 
free at the end of a spindle, an arrangement by which in 
small machines the cutters are more accessible than when 
between bearings, is built up with separate irons, so that 
replacement in case of breakage is a less tedious opera- 
tion, and by giving a proper cant, ordinary head mould- 
ings can be cut without quirks, and without undercut ; 
the side cutter-blocks are placed outside the standard, 
and are easily accessible. The feed motion consists of 


fluted rollers on the top and smooth rollers below, | 


worked by gearing. The top cutter is fixed to the 
standard, while the bottom Rs | side blocks are attached 
to the table, and can be raised and lowered with it to 
suit different thicknesses of wood. The lock collars for 
taking up the slack in the cutter blocks on all Messrs. 
Worssam’s machines add to their steadiness and security 
in working at high speeds. The loose collar having been 
placed on the spindle and kept in place by a small pin 
and slot, the. lock collars are screwed on the end of the 
spindle to the desired distance, and then tightened up 
by two spanners. The accompanying sketch will show 
the mode of operation and its efficiency. 
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_ The special advantages claimed for the patent general | 
joiner exhibited on this stand are that the several processes | 


of tenoning, moulding, planing, morticing, and irregular 
or curved moulding, can be carried on separately or 
simultaneously without altering any part of the machine. 
The cutter blocks for irregular moulding are built up 
with irons placed tangentially to instead of through the 
axis of the spindle, whereby the stuff is always attacked 
at an angle of 45 deg., and need never be reversed ; the 
speed at which the cutter works is about 6000 revolu- 
tions per minute. A canting fence with a play up to 
45 deg. can be used for feathering, chamfering, mould- 
ing, or mitreing with the cross-cut saw. Tenoning is 
performed by circular saw blades, so arranged that the 
stuff is held in a vertical position. The morticing 
apparatus is fed up to the cutter at each stroke of a 
hand-lever, and the table fitted with stops for regulating 
the depth and length of the mortices. The table is con- 
structed to rise and fall to suit all work without moving 
the spindles. In this as well as in the special tenoning 
machine, the stuff is held in position by a flat 
spring in a cross-bar to ensure uniformity of length, 
double tenons are generally cut by a drunken saw instead 
of a horizontal cutter. In place of the old collar, the saw 
is run on two half-rounded bearings set at the desired 
angle by means of a set screw. Scribing can also be 
done on window sashes on this as on the general joiner— 
in the latter machine another tool takes the place of the 
irregular moulder. The steam morticer is worked on the 
same principle as the other, with movable table adjust- 
able by foot and screw. The stroke is 6in., so that 1lin. 
mortices can be cut by reversing the stuff. A plain band 
saw machine offers some points worth noticing, viz., the 


absence of guard splasher, the use of flanged pulleys, and | 
the lever arrangement of tension whereby the breakage 


of the saw is not attended by any danger, as the 
blade simply falls to the ground. “A saw-sharpening 
machine has a very neat arrangement overhead of 
slot determining the play of lever, and conse- 
quently of the depth of cut, so that a saw can be 
sharpened with utmost equality of teeth. The slot 
arrangement in front of the machine for circular saws is, 
we think, a great improvement on the old arrange- 
ment. The improvements in the improved trying- 
up machine consist in the alteration of the rollers 
which are brought close in front of the machine, and the 
widening and bringing forward of the carriage, as well as 
the introduction of a double-feed rack and pinion with 
intermediate teeth. 

This interesting display of wood-working machinery is 
supplemented by a capital exhibition ot about seventy 
photographs taken in the works of the different kinds of 
machines constructed by the firm, and offer an excellent 
suggestion to many exhibitors, notably to some in the 
French department, whereby the capacity of their works 
may amply illustrated without useless repetition and over- 
crowding, and a better space obtained br exhibiting the 
results of recent improvements in a form most likely to 
be instructive and appreciated. 








THE CALAIS-DOUVRES. 

_ Messrs. Leste, of Hepburn-on-Tyne, built the twin-ship 
Express, an improved Castalia, for a company which subse- 
quently left her on the builders’ hands, The firm sold her 
a few weeks ago to the London, Chatham, and Dover Railway 
Company. She was rechristened the Calais-Douvres, and was 
‘put on the route between Dover and Calais. We have already 
fully described her in our columns. She made in all four 
trips between England and France, and with such success 
that it was assumed that the Channel passage problem had at 





last been solved. At the end of last week, however, it became buckling action, which has caused the cylinder bottom 
known in London that some disaster had happened to her; by to crack. If, as is extremely probable, the engines 
degrees the information supplied by our daily contemporaries | ‘‘ worked” in the flexible hull, additional strains would be 
| became more precise, and it was stated that she had burst set up to magnify the evil. The accompanying sketches will 
| three out of her four cylinders, and that in consequence | make the whole matter more intelligible than columns. of 
| of this breakdown she had run against Dover pier, and | description. It will be understood, of course, that these 
inflicted very severe injuries on herself. It was added that | sketches are not drawn to scale. In both figures, A A isa 
she must be laid up for months, and could take no part in the | aa of the main framing. In Fig. 1, K is one plaummer 
conduct of the Paris Exhibition traffic. We are im a position lock secured to the frame by two main bolts as shown. ‘To 
to say that the break down of the ship’s engines had nothing | this block is secured the stay rod B, Cis the guide tube 
whatever to do-with her coming in contact with the pier; | on the end of the cross-head, and D is the lug to which the 
that the comparatively slight injuries done to her hull can be | end of B is secured by nuts; the lug is really a kind of three- 
readily and quickly repaired; that none of her cylinders | legged bracket, one leg extending some little way down the 
‘* burst,” and that there is every reason to believe that she | side of the cylinder as shown at G. Fig. 2 is a front view of 
will begin running again about the Ist of July, or, perhaps, a | the cylinder bottom, the central portion carrying the two 
little sooner. pon rod stuffing boxes P P. The bottom is stiffened 

The events which have taken place on board are instructive, | by gussets as shown. The cracks in the cylinder least 
and as we believe that most of our readers feel an interest in | damaged are situated at E E E. In that most injured, a 
the success of every great mechanical experiment, we shall | large crack exists, shown by the dotted line I, and 
deal with them as fully as they deserve. The collision with | besides this there is a crack in the cylinder wall, somewhere 
|the pier may be briefly discussed. The ship had made a | about the =e W, Fig. 1. We hold that the stress on the stays 
| rapid and successful voyage, and was coming alongside the | Bhascracked the cylinders. The arrangement seems'to have 
| pier, when the steering gear refused to act, and she | been suggested by the construction of some portable engines, 
|ran against an elbow of the pier, and stove in some | and no doubt the idea of thus staying the cylinders to the 
| of her bow plates. Her steam steering gear consists of a | plummer blocks was, ina sense, good ; but what will do for 
| Brotherhood’s three-cylinder engine driving an endless screw | a portable will not do for a marine engine, the working con- 
|running fore and aft. This gives motion to a vertical | ditions being obviously different. 
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DIAGRAM OF ENGINES OF THE CALAIS-DOUVIE3 


worm-wheel, on each end of the axle of which is fitted a; It is fortunate that a sitaple remedy which is certain to 
sprocket wheel, over which a chain runs. The ends of this | answer its intended purpose can be provided. The stays B 
chain are led vertically downwards to the lower deck, where | are to be secured at the upper ends to blocks bolted to the 
they are united to wire ropes. These ropes are conducted by | main frames, so that they will not in future be affected by the 
fair leads, the one pair to two of the four tillers which the | working of the plummer blocks. The spaces between the 
ship has, the other rope to the other rudders. Each sprocket | gussets in the cylinder bottoms will be filled up solid with iron 
wheel can be thrown in and out of gear with the worm-wheel | cement, and an entirely new false bottom, if we may use 
by clutches, so that either the port or starboard wheel only | the word, will then be put on each cylinder, and secured 
is in gear, according as the ship is going ahead orastern. The | to it by bolts running the whole length of the cylinder, 
wire ropes are led to the tillers through glands orguidesinsome- | and so bracing it together endwise. In this way 
what out-of-the-way places, and it is known that one of the | it is believed that the crack at W can be made good, Chocks 
ropes stuck fast in one of these glands, and that as a consequence | are to be bolted to the main frame at (, and in this way the 
the steersman lost all control over the ship. The defect.can be | strains on B will be taken off the cylinders. A large 
easily remedied, and we see no reason to anticipate any further | number of men are now at work at the engines, and we see no 
trouble in this direction. As regards her engines the matter | reason to doubt that the ship will be ready for sea at the time 
is more serious. The last two voyages were made with three | named, and really all the better of her mishap. It is fair to 
cylinders only, one being badly cracked, a second cylinder is | Messrs. Black, Hawthorn, and Co., of Gateshead-on-Tyne, 
also cracked but can be used, and it is surmised that a third is | the makers of the engines, to say that they have been 
cracked, but the evidence on the subject is very small. pressed to keep down weight, and that the engines have 
The cracking of so many cylinders almost simultaneously | indicated no less than 4300-horse power with comparative 
is a rather unusual phenomenon, but having made a careful | ease. Steam is supplied by four double-ended cylindrical 
personal inspection of the engines, we can say that in our opinion | boilers with six furnaces 3ft. Sin. diameter, and 7ft. long 
itis easily explained. It is is but too well known that marine | in each. The pressure is 30 Ib., and the vacuum about 24in. 
engine cylinders often crack, and they are cracked eitherby the | The fittings of the ship are superb,.and she is certain to 
effects of unequal expansion and contraction, or by reason of | become extremely popular. The unfortunate mishap which 
the overheating of the lower portions of horizontal cylinders | she has endured is one of those things inseparable from an 
caused by the friction of heavy pistons, or they may be | experiment, and we anticipate that before many weeks have 
cracked by the intrusion of priming water, which is caught | elapsed the Calais-Douvre will have proved that a run from 
between the piston and the cylinder head. We venture to | England to France may be a pleasure trip even in heavy 
say that it is very doubtful if priming has had anything to do weather. 
with the cracking of the Calais-Douvre’s cylinders. Expan- — 
sion is equally innocent, and the ‘reason why” must be 
sought in the arrangement of the engines, and in the com- Exeerric Gas Licutinc.—A a meeting of the Society of Engi- 
parative weakness of the ship, due to the lightness of her | neers held on Monday evening, May 6th, a paper was read by 
| scantlings, rendered, we suppose, necessary to keep down | Mr. St. George Lane Fox, ‘*On the Lighting and Extinction of 
| weight. To make this clear, we must briefly 5 Haren Gas by means of Electricity.” The author commenced by alluding 
the machinery. The ship is propelled by two separate | to what had already been attempted in this direction, with special 
paddle-wheels, hung side by side between the twin hulls. reference to the pneumatic system proposed some time ago, in 
Each paddle-wheel is driven by two cylinders 65in. in which an extra pressure in the gas mains was made to act upon 
Wekaieiee” Satie Gade fee, eed sed foo ao a er | we provided for each lamp. He then explained the 
eae! 95 dec. The air ohn sentient difficulties that presented themselves, and which led him to 
at an angle of about 35 deg. 1€ alr pumps are worked bY | design the electric system, which he proceeded to explain. In 
separate crank shafts near the outer sides ot the ship. he | this system the lamps to be operated upon are connected together 
framing of each engine consists of two box girders of wrought | by an insulated wire, so that electric impulses sent from one point 
iron. The cylinders are bolted on these girders, so that the | or station will operate simultaneously on every lamp in the circuit, 
tops of the girders are about Ift. or 15in. below the centre through theinstrumentality of an apparatus with which everylamp 
lines of the cylinders. The cylinders are, in a sense, inverted | 18 provided, so as to turn the gas on or off independently at any 
—that is to say, the movable lid or cover is bolted to the lower | burner, and also to light it. ‘The lamp apparatus consists chiefly 
end, while the other end is provided with two stuffing-boxes, r Bye aman = M get nea te ve : bark y lighting 
hi pret wine ” | the gas he burner, and the soft iron core of this coil supplies, 
Serene, ues Rene hyd Lamas at ps oo ~¥ ed 4 po | in conjunction with a permanent magnet, the necessary force for 
: “ | opening and closing a valve of peculiar construction, which forms 
the small end of the connecting rod; the outer ends of the | 9 special feature of the invention. The author having explained 
crosshead are prolonged and terminate in tubes which run on | the construction of the apparatus by the aid of diagrams, and 
two.round guide bars. These bars have indirectly done all the | the general working of the system, proceeded to give an estimate 
mischief. They are so long that they reach from the cylinder | of the cost of applying it, and of the saving that it was expected 
bottom to the main plummer blocks, and they are bolted to would result from its use. ‘Taking a district of 3000 lamps, placed 
these last above, while at the other end they are secured to | forty-five yards apart, he estimated the first cost of the system 
lugs cast on the cylinder. Now, it is well known that in with overhead wires at £4886 15s., and that of the system 
all paddle engines the plummer blocks move a little at each | wena erg apes ig _ poten Bg So tightings tad 
o . . & " » 2 r | a . ¢ ’ ’ 
— +l ay aeabh = this iy “ym ” — a | extinguishing, equal to £600 per annum. The cost of working on 
ept within reasonable limits, does no harm, and tends to} the ordinary system, as per estimates supplied by the gas com- 
keep the bearing cool; but it is evident that the stay-guide | panies, was stated to be 18s. per lamp per annum, or equal to 
bars which we have just described prevent this motion. | £2700. The saving to be effected by the adoption of Mr. Fox’s 
Strains which would otherwise be taken by the main framing | electric system, in working expenses, in gas saved morning and 
directly, have, through the stays, been transmitted to the | evening by simultaneous fighting and extinetion, including 


cylinder through the lugs, and has no doubt set up a| interest at 2 per cent., was placed at £3117 9s, 6d. 
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THE RAM OF THE KONIG WILHELM. 


Fic, 2.--STARBOARD SIDE. 


Fig, 1.—FRONT VIEW, 








> wAw , + r 2 | should cover the holes giving access to it seem to have been | Mr. Elliot, the chief assistant-constructor there, having found 
THE KONIG W ILHELM AN D THE GROSSER provided with no sufficient means of fixing them; consequently that her forward draught was still but 29ft., while the deep 
KURFURST. _ | water found its way through them into the fore compartment, | dock has a depth of 40ft. over the cill, she was floated in, and 

WE are enabled to place before our readers some graphic | and some even from the latter, through the leaky communica- | pumping the water out of the dock and the shoring commenced. 
illustrations of the effect on the Kénig Wilhelm of the | tions, found its way further aft. The latter operation of course occupies a good deal of time, 
lamentable accident which resulted in the loss otherwise sufficient pumping power exists to 


of the Grosser Kurfiirst, two of the most F i ay empty the dock in about two hours. The 
»owerful men-of-war in the German Navy. A eae 











iN : oS Ly -. whole operation occupied about six hours. 
Vith the warlike aspects of the accident we iN | | i WNW Wil : SS = 2S 2 As will be gathered from our illustrations, 
have dealt in another place. ' Nt A iN r : : and as seen from the bottom of the dock, the 
Substantially the circumstances attending te mt Il I aT fe bs : ram and part of the stem are twisted over to 
the catastrophe are that the ships came into iii ! Mt Fil) f Wa Ne | === s the port side, and stand at an angle of about 
collision in broad daylight and dead smooth | if iu , NN (a it Mut if (= 4 ‘ 45 deg. with the centre line of the vessel, the r 
water, when simply endeavouring to clear two my AM Priel j ke \. é \ actual displacement measured at the point of 
sailing vessels standing across their bows, off TNE . \ the ram being 5ft. Sin. from the centre line. 


Sandgate, on Friday, the 3lst ult. The 
Grosser Kurfiirst being the nearer to the 
shore and leading, had first to give way, which 
she did at the proper time, and in accordance 
with the rule of the road, porting her helm 
and passing under the stern of the first of 
these two sailing ships. But the Konig 
Wilhelm, which was close to the Grosser 
Kurfiirst and steering a course parallel to her, 
endeavoured at first to cross the bows of the 
sailing vessel, but finding she had no room 
for this manceuvre, rapidly changed her plan, 
and putting her helm hard-a-port, also stood 
under the stern of the sailing vessel. In the 
meanwhile the Grosser Kurfiirst had resumed 
her original course, and was thus lying right 
across the bows of the Kinig Wilhelm as she 
came under the stern of the sailing bark 
almost at right angles to the original course, 
At this moment the two ironclads were in 
dangerous proximity to one another, and it 
became a matter of absolute impr ssibility 
for either the one or the other to sheer out 
of the way. The captain of the Grosser 
Kurfiirst, Graf von Monts, seeing the terrible 
proximity of the Kinig Wilhelm, immediately 
= his vessel at full speed, hopmg to cross 
1er bows; but the space would not allow it. 
He then gave the order to port his helm, 
hoping to lay his ship parallel to the course 
of the Kénig Wilhelm; but unfortunately, for 
this also there was neither time nor space, 
and the only effect of the helm must have 
been to swing the stern of the Grosser 
Kurfiirst rapidly towards the approaching 
danger, probably largely contributing to the 
force of the shock. 

The number of men who lost their lives is 
284. The complement of the ship was 497, 
all told ; of these 216 were picked up, but 
three have since died from exhaustion, making 
the total number of the saved 213—considerably 
less than one-half of the whole. Of those 
saved 23 were officers. Six officers lost their 
lives namely, an engineer, the paymaster, 
and some junior officers. 

On board the Kinig Wilhelm, for a moment, 
the greatest excitement prevailed, as the sea 
rushed into the large rent in her bows, and 
ppm filled the fore compartment. 


8 compartment, which is in a line with the armcur- 
plated bulkhead, forward, and extends to the double bottom, 
18 & bulkhead close up in the stem; but the small doors which 





Fic. 3.—PORT SIDE. 


Soon after the accident the Kinig Wilhelm began to settle 
by the head, but it was soon found that the pumps were able 
In the course of Friday afternoon 
he proceeded to Portsmouth, and at twelve o’clock on Saturday, 





to keep the water down. 


The plating on the starboard side gapes 
wide open from within a few feet of the keel 
up to the upper deck, all the rivets, which are 
from l}in. to 14in. in diameter and are screwed 
into the stem and ram, by which the plates 
were secured, being either sheared, broken off 
at the head, or had their heads clean pulled 
through the plates. The armour plating above 
the armour shelf, the end of which is seen in 
Fig. 2, left the stem by shearing the rivets, 
and the stem itself is broken near the armour 
shelf in a nearly straight and even fracture 
5ft. Jin. above the point of the ram. The 
stem is also broken off at the scarf, as seen 
most plainly at Fig. 3. This fracture is 9ft. 
below the point of the ram, and occurs through 
two large rivet holes by which the stem is 
fastened to the keel. The section of the 
stem at the upper fracture is given in next 
page, Fig. 4, from which it will be s 
that the sectional area of the forging 1s 
enormous. Most of the rivets on the star- 
board side remain in place, the plate being 
twisted or doubled sharply over, as best seen 
in Fig. 1. It may be gathered from these 
illustrations that the ram, which projects 
horizontally 15ft. beyond the vertical, is 
practically unsupported as against side thrust, 
except by the plate connections, and the 
ineffectiveness of this construction is seen 
from the manner in which the plates are torn 
away from and with the rivets, and in some 
places, though jin. in thickness, are cracked 
and crumpled as though but cardboard. It is 
almost needless to say that in our new vessels, 
as in the Inflexible, the ram, instead of 
standing out with so little support, is firmly 
connected by side ribs with the armour, battery, 
and lower decks, its lateral support being 
thus of great strength, and such as to dis- 
tribute the shock or strain in those parts 
capable of bearing it. It is, of course, easy 
now to see the want of strength and the 
unsatisfactory nature of the construction, 
though it is probably as good as the experience 
of the day limited 

Soon after the accident, bedding and 
other material were lowered and forced into 
the gaping opening on the starboard side, 


and a sail was lowered over the whole te prevent, or 
rather reduce, the rapidity with which the inrush of water 
took place, but this had no effect on the total quantity of 
water which found admission, The Portsmouth Dockyard 
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artizans, under Mr. W. B. Robinson, chief constructor, Mr. 
Elliot, and Mr. Batt, foreman of the yard, are busily engaged 
in releasing the broken stem, and as soon as this is accom- 
plished and the plates somewhat trimmed, the opening will be 
tilled with woodwork principally, in the form of a wood stem. 
A strong angle iron or two will be fastened up the sides of 








the bows and under the keel, a few feet from the stem, and 
by means of these and strap irons the woodwork will be held 
in place, and as much connection made between the woodwork 
and the plates as possible. These operations will, it is 
expected, be completed in a little over a fortnight. 








CONVERSAZIONE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 

On Monday evening the annual conversazione of the Institu- 
tion of Civil Engineers was held in the India Museum, South 
Kensington. Mr. Bateman, the president, received his guests 
at 9p.m. The 3rd of June was selected, because on that 
day fifty years ago, the Institution was incorporated by Royal 
Charter. 

The conversazione was hardly as successful as was to be 
desired. Ladies were excluded, and the attendance, about 
1000, was comparatively very small. It will be remembered 
that until about four years since the president’s conversaziones 
were always held at the house of the Institution, 25, Great 
George-street, and thanks to the indefatigable exertions of 
the secretary, and all concerned, a very interesting collection 
of the most recent scientific novelties was always exhibited. 
The day after the conversazione was known as the “ ladies’ 
day,” the president entertaining the wives and daughters 
of members who wished to see ‘‘ science in sport” if they did 
not care to goin for ‘‘philosophy in earnest.” As the members 
and associates of the Institution increased in numbers, the 
crowd became denser and denser, and at last it was decided 
that the annual conversaziones should be held at South Ken- 

i and that ladies should be present. It is not to be 
disputed that this change was immensely appreciated, and 
many regret that an arrangement so popular should have been 
abandoned. Nor are we singular in observing this; the senti- 
ment universally expressed on Monday night was that the new 
arrangement was a great mistake, and the comparatively 
small attendance, the late arrivals and the early departures, 
afforded practical proof that what was felt was acted upon. 
In return for the absence of the ladies, engineers got very 
little indeed in the way of science. Mechanical science was 
represented by a small model of a gun mounted on a 
naval carriage and slide, shown by Messrs. Sir W. Armstrong 
aud Co., and if we except two excellent lamps, one for the 
masthead and the other for the engine-room, exhibited by Mr. 
Silber, and burning colza oil without a chimney, the remain- 
ing scientific attractions relied on electricity for their powers. 
The entrance hall was decorated with flowers, but there was 
no music, and to many it would be difficult to find a more 
dreary locality, under the circumstances, than the India 
Museum. Itis true that, as we were assured by the programme, 
“the interesting and varied objects included in that collection 
comprise examples of the archzology, scu!pture, architecture, 

: i t : in precion 
Miluis, brass, Copper, dc., aud textile fabrics, oi the zoology, 
mnineralugy, geology, puysical geograpiy, and of the vegetable 
products ot the vast empire in the East.” This may be all 
very true, but it is open to us to remark that the examination 
of a stuffed deer, whose skin reminds us of nothing so much 
as an old hair trunk become bald and shiny with hard 
service, is not enlivening ; and that to walk past case after 


Take be erent tua utacture 


case of birds, caught, killed, and stuffed apparently at the 
moment when the process of moulting had reached the last 


stage, is not calculated to raise the spirits. It is not remark- 
able that guests fled from the museum and sought scientific 
recreation in the Queensland annexe, which had been cleared 
out for the occasion, provided with a central barricade 
to prevent the encounter of an in-coming and out-going rush 
of visitors—which rush never tock place —and garrisoned with 
a couple of specially civil policemen to keep order. This 
room was lined round the sides with benches, and just insidethe 
entrance was a little wooden house, which constituted the 
great centre of attraction during the evening. At the end of 
the room opposite the door was exhibited the phonograph, as 
made and sold by the London Stereoscopic Company, and we 
are bound to admit that although its performances proved 
highly attractive, they were by no means so successful as the 
patentee of the machine could have wished; in fact, it was 
necessary at most times to ‘“‘make believe very much,” to 
arrrive at the conclusion that certain strange creaks were 
articulate sounds. The apparatus achieved a real success in 
dealing with the word ‘ cuckoo,” which it repeated with a 
wild energy, caricaturing the tonesof thegentleman who exhi- 
bited it, evoking bursts of laughter from the audience. There is 
no reason why the apparatus should not work well, as it 
is admirably finished, and provided with a very neat and 
effective inverted pendulum disc fan governor, which con- 
trolled its speed very accurately. 
in the hall that the ability of the instrument was, no doubt, 
sorely tned. 
a good deal of attention, a length of about Sin. of thick 
platinum wire being kept red hot, the gentleman in charge 
used an india-rubber ball bellows as a substitute for the glass 
tube and the lungs of the operator, as commonly employed 
for many years past by those accustomed to the use of chromic 
acid batteries. There were at least fifty telephones of various 
models in the room, and they had small rest. Messrs. Siebe 
and Gorman have adapted the telephone to a diver’s helmet. 
The telephone is shut up in a strong brass case, which is 
screwed into the side of the helmet with the vibrating dise, of 
course, inside. This ought to be a very useful adaptation of 
the instrument. Mr. W. H. Barlow exhibited his logograph, 
which has nothing to do withelectricity, and so may be regarded 
as an exceptional exhibit. In principle it much 1esembles 
M. Léon Scott’s phonautograph. It consists of a flat board 
about as large as this page for a stand, on which is fixed a 
vertical board of about the same size. In this last board, 
and near the top, isa hole about lin. in diameter, and into 


There was so much noise | 


Byrne’s battery, shown by Mr. Ladd, attracted | 


this is fitted a mouthpiece and a short bit of tube; at the end 
of the tube, and just inside the vertical board, is a vibratory 
disc, about 2in. in diameter, stretched between two brass rings 
parallel with the vertical board, and at the back of the board is 
secured by one end a very light flat steel spring. This spring 
runs across the disc, and into a little port crayon at the free 
end is slipped a small camel-hair pencil charged with ink. 
The pencil stands upright; the spring is united to the 
vibrating disc. On speaking into the mouthpiece the disc is 
put into motion, and with it the spring which carries the 

neil, which it causes to traverse in and out from the vertical 
board. Under the pencil is drawn a ribbon of paper 
similar to that used with the ordinary printing telegraph 
instrument, and on this slip is pe Rsv a line of 
peculiar curves; if any one talks into the mouth- 
piece of the instrument while the clockwork is drawing the 
paper through, Mr. Barlow not only maintains that the 
mouth writing thus “wpe is legible and intelligible, but, 
we are assured, proves it by reading messages thus prepared. 
Shall we ever hg a time when the words of a ane will 
be taken down by logograph, instead of by the shorthand 
writer? Professor Hughes’ microphone was exhibited, and 
a house fly, all unconcious of the honour conferred on him, 
tramped up and down his match-box house for dozens 
of auditors. Can any philosopher explain how it is that the 
sound of each tiny foot-fall seems to impinge on a different 
part of the ear, so that its sharp intensity is peculiarly cir- 
cumscribed? Are we to find in the microphone the analogue 
of the small field of second and third-rate objectives in 
microscopes? Messrs. 8. C. Tisley and Co. exhibited 
the phoneidoscope, a very simple apparatus for showing 
the vibration of sound waves. Tt consists of a short tube, 
about lin. in diameter, with an elbow in it. The longest 
portion of the tube lies flat on a stand ; the turned-up elbow 
carries at the top a thin plate of metal, in which isa triangular 
aperture. This is filled with a thin film of a solution of silk 
dissolved in ammonia, and reflects the prismatic colours like 
a soap bubble. On speaking into the horizontal tube, the 
colours arrange themselves in geometrical patterns, like 
Chladnis lines on glass. 

But the great attraction of the evening was the phonoscope, 
exhibited by Mr. H. Edmunds, jun. This consists simply of 
a Geissler tube, about Sin. long, caused to rotate by a small 
electro-magnetic engine. Just below and in front of it is 
“er a small Rhumkorft coil, with a simple ‘‘make and 

reak,” controlled by a telephone. At first no light appears 
in the tube, but on speaking or singing into the telephone, 
the tube is immediately and vividly flinminated in a way 
impossible ‘to describe. No kaleidescope ever constructed 
could compete for a moment with the exquisite ever-varying 
play of colours, presented in the shape of a fiery wheel, by 
the revolving vacuum tube. About this exquisite instru- 
ment we shall have more to say, which we have not space to 
say now. 

On the terrace overlooking the Horticultural Gardens Mr. 
C. W. Siemens exhibited the electric light from two of his 
lamps with magnificent effect. One of the lamps was, however, 
at times, extremely unsteady and flickering. He also worked 
a small centrifugal pump, lifting water about 12ft. high by 
his magneto-electric transmitter, which is simply a Siemens’ 
machine caused to revolve by a current of electricity generated 
by an electro-magnetic machine worked by a steam engine at 
some distance off in the rear of the building, instead of 
producing a current of electricity by its revolution. 

Among the guests present were the Italian, Spanish, and 
Chinese Ministers, with their suites; Viscount Gort, Lord 
Kinnaird, Lord Alfred Churchill, Lord Gordon, the Right 
Hon. Spencer Walpole, Sir Frederick Peel, the Right Hon. J. 
R. Mowbray, Sir Barnes Peacock, Sir Montague E. Smith, 
.Sir Henry Cotton, Vice-Chancellor Sir Richard Malins, Mr. 
Justice Manisty; the Presidents of the Royal College of 
Surgeons, the Linnzan Society, the British Association, and 
the “harmaceutical Society; the Masters of the Ironmongers’, 
Saiters’, Shipwrights’, and Stationers’ Companies ; General 
Sir Edward Walker, K.U.B., General Sir Richard Wilbraham, 
K.C.B., Lieut.-Col. Sir Edmund Du Cane, K.C.B., Sir 
Alexander Armstrong, K.C.B., Colonel Sir Edmund Hender- 
son, K.C.B., Sir B. H. Ellis, K.C.S.I., Major-General Sir 
W. F. D. Jervois, G.C.M.G., Lieut.-General Sir J. 
| Lefroy, K.C.M.G., and others. 

The President was supported in his duties by Sir John 
| Hawkshaw, F.R.S., Mr. Gregory, C.M.G., Mr. Hawksley 
| and Mr. Harrison, Past-Presidents, Mr. Barlow, F.R.S., and 
|Mr. Abernethy, Vice-Presidents ; Mr. Edward Woods, Dr. 
Siemens, F.R.S., Mr. Bramwell, F.R.S., Mr. Baker, Mr. 
| Lyster, and Colonel Hyde, R.E., members of council ; with 
| Mr. Manby, F.R.S., honorary secretary; and Mr. James 
| Forrest, secretary. 











EXPERIMENTAL BRAKE VAN, LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY. 
In our last impression we dealt rather fully with an 
experimental inquiry now being carried out by Mr. Westing- 
| house, on the London and Brighton Railway, and we now 
illustrate at page 404 the apparatus employed. This, taken 
with what we have already written on the subject, will, we 
think, make the construction of the apparatus clear. 
The wheels of the van are fitted with Mr. Stroudley’s 
|improved brake rigging, which only weighs 801b. the set. 
| The thrust rods putting on the brakes are of gas tubing, and 
every portion of the apparatus, which has been fully adopted 
| by the London and Brighton Company, is tested to 200 Ib. on 
the square inch, water pressure, or rather more than double 
{the maximum working pressure, before a train is allowed to 
| take its place in service. 


Our engraving shows the interior of the van. On 
'the table in the centre are arranged the indicators 
1, 2, 3, 4, 5, the latter showing the distance run. 


| We have so fully described in our last impression the 
| use to which these indicators are put, that we need not say 
more about them at this moment. Mr. Stroudley’s speed 
indicators secured to the sides of the van, are shown at 6 
and 7. The water clock driving the indicator drums is seen 
beneath the table. At 5’ is the friction wheel driving the 
speed indicator ; 3’ is a cylinder and diaphragm which shows, 
by indicator No. 3, the force in pounds per square inch with 
which the brakes are applied ; at 4 is shown the similar cylinder 
by which the strain on the draw bar is transmitted by 
hydraulic pressure to the corresponding indicator. At the 
end of the van is seen the accumulator, with its weighted 
lever, which supplies water under gp to the clock and 
elsewhere as required. The wheels, 6’ and 7’, are used to 
drive the Stroudley indicators. ; 7 

The most important part of the apparatus is that intended 
to register the tangential strains on the brake blocks. This 








is shown by A A, which are the two balance beams at each 





end of which a brake block is hung; when the brakes are put 
on these balance beams tend to move in the direction of the 
arrows, but their movement is controlled by the resistance of 
the water in the cylinders 1’ and 2’, one of which is shown in 
enlarged section in the detail drawing. The spindle B takes 
the strain of the lever and transmits it to the moving head C 
and leather plate. The movement required to send the indi- 
eator piston, from the top to the bottom of its cylinder, does 
not exceed ;;in. As it is absolutely essential to the accurate 
working of the aprennies that these diaphragm cylinders 
should be kept full, they are automatically supplied in 
the following way: — A small pipe runs from to the 
accumulator, Fisasmall valveheldup bya spiral spring. When 
the ee C falls, because of leakage, through a small 
distance, it bears on the point of the rod G, depresses it, and 
admits water from the accumulator, which restores the 
we to the proper height. 

Mr. Westinghouse has ascertained by recent experiments 
that certain modifications may be made in the apparatus with 
advantage, and these are shown by the dotted linés, and will 
be readily understood. 








ENGINES OF THE GRANGEMOUTH. 


WE give this week a working drawing of the engines of the 
steamship Grangemouth, constructed by Messrs. Matthew 
Paul ad Son, Liverpool Works, Dumbarton, and fully des- 
cribed in our impression for February 22nd, 1878. Our 
working drawing explains itself. 








Tue Instirvution or Crvi, Enorvrers.—The council and 
officers of this Institution and of its benevolent fund entertained 
at dinner on Saturday evening at the Albion, Aldersgate-street, 

r. Bateman, F.R.S.8S., L., and E., the President, Mr. 
Joseph Mitchell, and Mr. P. W. Barlow, F.R.S., two out of 
seven members who have belonged to the society for more than 
fifty years. ‘The chair was occupied by Mr. W. H. low, 
F.R.S., the senior vice-president, and there were also present Mr. 
Harrison, the past president ; Sir John Hawkshaw, F.R.S., past 

sresident; Mr. Manby, F.R.S., honorary secretary; Sir Joseph 

azalgette, C.B.; Dr. Pole, F.R.S.; Mr. Abernethy, vice-presi- 
dent, Mr. ‘I’. H. Wyatt, Mr. E. Woods, Mr. W. Baker, Sir. W. 
G. Armstrong, C.B., F.R.S., vice-president; Mr. James Forrest, 
secretary; Mr. Brunlees, Mooqaeeleete Mr. Stileman, Mr. 
Bramwell, F.R.S.; Mr. Lyster, Mr. R. Price Williams, Colonel 
Hyde, R.E.; Mr. Hayter, Mr. A. Rumball, Mr. W. B. Lewis, 
and Mr. J. 8. Hargrove. 


A Sientricant Facr.—Perhaps few things, to the mind of 
the practical man, have been more amazing than the profound 
belief existing, sown abroad and cultiva by the journals of 
this country, that the day of English hardware is over, and that 
henceforth Englishmen must be content to be the .carriers and 
factors of the world, and leave manufacturing to the more 
inventive brains and constructive fingers of other nations. We 
are sorry for the believers in this creed. We have endeavoured 
to spread a healthy feeling of scepticism in the downfall of 
English manufactures, but, as an ounce of fact is worth a bushel 
of reasons, we give a fact. One of the principal sewing machine 
makers in our town has had an order from a house in the same 
business in America for 1000 of his machines, as the buyers were 
unable to make anything so good at the price on the other side of 
the water. ‘lhe cosmopolitans and citizens of every country but 
their own had better make the best they can of this little bit 
of news.—Martineau and Smith's Hardware Trade Circular— 
Birmingham. 


Voutunteer Torrgepo Corps.—A_ mevement is on foot to 
organise a volunteer torpedo service for harbour defence. Such 
a service would relieve and support coastguard and Channel 
squadrons, in fact it should if it receives Government supervision. 
and pecuniary help be equal to, and perhaps more effective than 
many ironclads continually patrolling our shores. ‘To Lieutenant 
F. L. Palmer, R.N., A. L.C.E., belongs the credit of initiating the 
movement. ‘This officer suggests that the coast should be divided 
into districts, the men being available for service in any port in 
the district to which they belong, this localisation making the 
service both popular and effective. Custom House and Pilot 
officials, men with considerable local knowledge are thought best 
fitted to form the nucleus of an efficient system. Two roomy 
steam launches, a certain few actual torpedoes, together with 
appliances for extemporising, placing, and removing them, are 
recommended for each port. Particular stress is laid on the 
necessity for continual practice on the water, especially in the 
use of the spar torpedo. The men of the Tyne have already 
formed such a service, and other ports will speedily follow their 
example. ‘To insure great success and the right class of volunteers, 
it seems absolutely requisite that instruction should be given at 
the several ports, thus saving volunteers the great expense and 
inconvenience of attending Chatham or Portsinouth. It is to be 
hoped the Government will see its way to encourage the idea. 


Crvin AND MecuanicaL Enoineers’ Sociery.—At the meeting 
of this Society on May 30th a paper was read ‘‘ Qn the pore 
and Construction of the Portishead Docks,” by Mr, M. 
Curry, jun., Assoc. Inst. C.E. The author described and 
illustrated by a series of coloured wall diagrams and photo- 
graphs—-(1) The site and general design of the works, which, on 
the site of the Portishead pile or estuary at the mouth of the 
Avon and on the Bristol Channel, will afford for Bristol further 
accommodation for its ocean steam traffic. The velocities of the 
tides, the great range——48ft. at high springs, with rapid rise, 12ft. 
per hour—and the tendency to silt, &c., were described, and the 
nature of the ground—a deposit of soft mud on the red marl with 
new red sandstone, to which the foundations were carried. 
The jetty with the outer quay wall forms a guiding pier of 970ft. 
to the entrance. The lock is 566ft. total length, 66ft. wide, and 
41ft. deep, to accommodate a ship 450ft. by 65ft, beam. There 
are two pairs of wrought iron gates, having single skins, and 
which weigh but 72 tons per leaf; also a floating caisson. The 
dock, 1800ft. long by 400ft. wide in bottom, has an area of 20 acres, 
besides a timber pond of 15 acres, with a quay wall along the 
railway wharf, and formed to a slope on the opposite side. 
(2) The mode of construction ; The cofferdam 530ft. long, puddle 
chamber 7ft. wide, and piles 55ft. long, was carried across the 
mouth of the estuary, but on the eve of completion failed from 
the unstable nature of the mud bottom. (The masonry entrance 
with outer return wall was then completed by tidal work, a half- 
tide timber trench being driven through the mud with a staging 
for wagon and crane roads, and by a temporary dam of iron 
lattice girders with outside planking the water was effectually 
shut out, enabling the rest of the works to be constructed free 
from tidal interference. In the lock the masonry along one wall 
was first got in and used as a buttress for strutting the trench of 
the opposite wall and the moving bank behind it, the invert 
being founded last of all. ‘The dock was excavated by hand 
labour, and the material removed to quay banks by locomotives, 
winding inclines, and swing roads, the bottom being too soft to 
allow the use of mechanical excavators, excepting the chain pump 
and an elevator used for the slurry. The author, who, as con- 
tractor’s resident engineer, had set out the works, concluded the 
paper with (3) a sketch of the development of the port of Bristol, 
showing the necessity for the new docks. A discussion followed, 
and the proceedings terminated with a vote of thanks to the 
author and the announcement that the annual meeting will take 
place on ‘Thursday, June 13th. 
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RAILWAY MATTERS. 


ur railway rolling stock for the new Waterford, Dungannon, 
and Lismore Railway has been manufactured by Mr. 8. J. Claye, 
of Barrow-in-Furness. 

The annual Board of rade returns, just issued, show that 
during 1877 the total number of persons killed on the railways 
oes 1597, and of injured 5713. Of those killed 132, and of those 
injured 1359 were passengers. 

As the up Irish mail was entering Stafford station on Sunday 
morning, about 3 a.m., a wheel on the fore axle of the mail van 
was twisted off, owing to the axle-box and journal becoming red- 
hot from want of lubrication. 

A NEW line from Kidderminster to Bewdly was opened for pas- 
sengers on Saturday last. It will shorten the journey from Bir- 
mingham to South and Mid Wales by at least two hours, the 
‘roundabout ” journey through Stourport and Hartlebury J unc- 
tion being dispensed with, 

THE directors of the Michigan Central Railway have changed 
their fiscal year to correspond with the calendar year, a course 
which it is to be hoped, observes the Railway Age, may eventu- 
ally be adopted by all companies not already dating from 
January 1, ‘The present variety of dates in aimual reports pre- 
vents any general comparison of results among different roads for 
a given year. 

An Iowa statute makes railway companies responsible for all 
fires kindled, directly or indirectly, by sparks from their loco- 
motives, and a judgment for £3400 has been awarded by the 
supreme court of that State against the Chicago, Rock Island, and 
Pacific Company, for the burning of a grain warehouse which was 
set on fire by another warehouse seventy feet distant, which itself 
tock fire from sparks from defendant’s locomotive. 

THE importance of cheap and easy means of conveyance in 
Leeds has made it necessary to extend the tramway system. At 

yresent the street lines actually in use are 18 miles in length, and 
in two or three weeks « new line, of nearly 7 furlongs, will be 
ready to be opened between Sheepscar and Woodhouse Carr. 
The company are also about to begin the work of laying another 
line from Wellington Bridge to the Star Inn, New ‘Wortley. 
This one will be almost two miles in length, so that when it is 
finished there will be little short of 21 miles of tramways in 
Leeds. In constructing tramways now, care should be taken to 
make them capable of withstanding the work of steam traffic. 

Tur Shanghae-Woosung Railway during its short life has 
experienced many vicissitudes, and has at last been removed, its 
destination being Formosa, where it would serve the coal mines. 
However, if report speaks true, it is not likely to be a success 
there, for the plant is in a sad condition. Anything that would 
float was thrown overboard from the steamer and towed ashore 
over the bar by catamarans. The bodies of the carriages were left 
in the mud near the Custom-house, and were covered by the 
water at every flood tide. A famine struck people ought to 
. treat the most effective aid to famine relief in a more intelligent 
manner, but it is not the people who object to the innovation, 
but a few of the wealthy, not affected by famine. 

Tue short length of railway from Askrigg to Hawes, which 
connects the North-Eastern system with the Midland Company’s 
Settle and Carlisle line, was opened, according to the official 
announcement, on Saturday last. ‘The extension of the 
Northallerton and Leyburn branch to join the Midland line was 
commenced rather more than four years ago, and the portion as 
far as Askrigg was opened for traffic on the Ist of February last 
year, the Midland Company not having completed their part of 
the work preventing the opening of the remainder of the branch, 
a distance of four miles, ‘The North-Eastern Railway Company’s 
line runs to within about two hundred yards of the Hawes 
station. At this point the railway becomes joint property, con- 
tinuing a short distance to the west of the station. here are 
many and various natural and historical objects of interest to 
be seen in the dale traversed by the railway, and now that the 
railway is opened a readier access is afforded to this delightful 
district. 

In concluding his report on the fatal accident which occurred 
to Sir F. H. Goldsmid, Bart., M.P., on the 2nd ult., at the 
Waterloo Station of the London and South-Western Railway, 
Colonel Yolland states that the directors have now determined to 
adopt a height of 2ft. Gin. above the level of the rails, for the 
height of the platforms at all new stations, and when opportunity 
occurs in the improvement of existing stations to raise the plat- 
forms to that height. The attainment of uniformity in the 
height of platforms is, he thinks, of much less en as 
regards the prevention of fatal accidents, than obtaining an 
uniform width of carriage, measured from the outside of the 
continuous foot-board at one side of a carriage to the outside of the 
continuous foot-board on the other side of the carriage, and that 
these continuous foot-boards should stand in all cases some inches 
above the level of the platforms, and their outside edges not be 
more than from 2in. to 4in. from the edges of the platforms. In 
some cases where railway companies have carriages which are 
about 9ft. wide, there is no room for a continuous foot-board of 
sufficient width to allow of its being safely used, when the line 
of railway is laid 2ft. 4fin. from the edge of the platform. 

Mr. Sanprorp Fieminc, Chief Engineer of the Canadian 
Railways, has reported in favour of Burrard Inlet, British 
Columbia, as the western terminus of the Canadian Pacific 
Railway. He recommends it as having the best harbour, and 
as being accessible by the most direct and least expensive line 
from the interior. Mr. Mackenzie, the Premier, has laid before 
Parliament his policy with reference to the construction of the 
railway. Since the inception of the undertaking in 1872 
15,000,000 dols. has been spent in surveys and on contracts. The 
surveyors have traversed 47,000 miles, and 12,000 miles have been 
actually covered by instrumental surveys. Forty lives have been 
lost, chiefly in the fastnesses of the Rocky Mountains and from 
exposure. The estimate of the cost of the undertaking is as 
follows :—Lake Nipissing to Lake Superior, 23,000,000 dols.; 
Lake Superior to Med Rivez, 14,700,000 dols.; Red River to 
Rocky Mountains, 26,000,000 dols.; Rocky Mountains to Pacific, 
35,000,000 dols.; Pembina branch, 1,300,000 dols.; total, 
100,000,000 dols. Mr. Mackenzie estimates that the Canadian 
Pacific will be over five hundred miles shorter than any of the 
transcontinental routes in the United States, 

A CORRESPONDENT of the American Manufacturer writes: ‘1 
like the German railway carriages better than any I have travelled 
in in Europe; they are very comfortable. For beating the 
have a sheet-iron case the full width of the compartment, which 
slides in a groove under the seat. Into this they place some 
compressed charcoal dust, in cakes about ten inches long, six 
wide, and three or four thick. This makes the compartment 
very comfortable, and does not ruin one’s feet like the hot-water 
foot-warmers employed throughout Europe generally. But when 
one has said this in favour of their railroads he has finished. 
Punctuality is not one of the characteristics of their trains, and 
as for speed it is as bad as we have in America, You should see 
the number of officials the Government roads have, their name 
is legion. And if anything goes amiss, one hears more noise and 
sees big boots flop about than the black horse guards of London can 
muster. Every man and official has big boots with his trousers 
tucked inside of the legs, and to see them strut about when a 
train arrives at a station is extremely ridiculous to say the least. 
I thought they were little Bismarks. They, I suppose, think 
Bis. is nowhere. It is only the fortune of an unobserving world 
which has kept them from dictating to other poor and less gifted 
mortals. ‘To give you an idea how prolific they are in officials— 
it takes two great big pair of boots to watch one crossing ; one 
stands on one side of the road and closes the gates, the other is on 
the opposite side. I expect it is because the trains run so fast.” 





NOTES AND MEMORANDA. 


M. Rosert, of Venice, has recently carried out some experi- 
ments to determine the temperature of a Bunsen flame. He 
used a thermo-electric apparatus. His estimate of the tempera- 
ture of a Bunsen burner is as follows : Exterior flame, 1350 deg., 
diminishing to 1200 deg. at the dark central cone ; interior of 
cone, top, 650 deg.; bottom, 250 deg. ‘These figures are of the 
Centigrade thermometer, equivalent respectively to 2462 deg., 
2192 deg., 1202 deg., and 482 deg. Fah. ‘The method of obtain- 
ing the estimates can, however, give only pioximate results. 

THE principle of the production of the Albert process for the 
production of coloured photographic prints is that three nega- 
tives are made after the coloured original, one in which the blue 
had no effect upon the plate, but all the other colours. his 
negative is used for the production of the Lichtdruck plate for 
blue colour. In the second negative all colours take effect 
except yellow ; in the third, all colours except red. ‘The second 
negative, therefore, forms the Lichtdruck plate for the yellow ; 
the third, that for the red colour. All three plates are printed 
upon the same paper, and furnish the complete picture. 

M. Forssman, who has been making investigations on the 
action of variously coloured lights on the galvanic conductivity of 
selenium, concludes that it is not the light vibrations or certain 
kinds of them that produce variations of conductive resistance, 
but vibrations of another order which he thinks have neither 
lighting, heating, or chemical action. This, it is thought, may 
open the road to further researches to discover whether this 
hypothesis be true, as, if so, its verification would be of high 
scientific importance, and amount practically to the revelation of 
a new mode of motion. 

M. Sereius Kern recently described some experiments made 
with the Bessemer metal, samples of which were obtained from 
the retort just before the addition of the spiegeleisen. As it was 
of some interest to know the specific gravity of such a metal in 
the forged state, a specimen was hammered under a steam 
hammer, and from the bar four pieces were cut and polished, in 
order to examine the specific gravity, which was found to be at 
16 deg. C.:—No. 1, outside part, 7;4821 specitic gravity ; No. 2, 
outside part, 7°4902 specific gravity ; No. 3, inside part, 7°5009 
specitic eer ; No. 4, inside part, 7°4938 specific gravity. The 
fact that such a specimen of Bessemer steel has such a low 
specific gravity, even in a hammered state, may be explained by 
the porosity and great difficulty in forging such a metal, which 
in the melted state was not freed from the oxides of iron by the 
addition of a convenient quantity of spiegeleisen. 

Mr. Severn, Newcastle, New South Wales, describes in the 
Sydney Mail of March 30th a singular discovery he has made, 
whereby deaf people can be made to hear by means of the tele- 
phone. After describing a very simple telephone, which he con- 
structed out of atin pot, the closed end of which he opened and 
tied over it a piece of parchment, passing a fine string through 
the centre and making a knot inside, he says :—‘‘ Make a loop 
in the string some 3ft. long, put this loop over the forehead of 
the listener—the deaf man—cause him to place the palms of his 
hands flat and hard against the ears, let the loop pass over the 
hands, and now this listener will hear the smallest whisper, let 
him be deaf or not. This fact may appear extraordinary ; it is, 
nevertheless, true that a deaf man may thus be made to hear the 
voice, music,” &c. A diagram is published in the Mai/, showing 
the working of the telephone as described. 

Ir has been stated that a lead tank will spoil refined petroleum 
oil in a week, causing it, when burnt, to choke the wick so that 
the latter has to be trimmed several times in an evening. If the 
lead be bright the oil will be spoilt in a day. An iron tank does 
not much damage the oil for illuminating purposes, but it 
darkens the colour rather considerably, and causes it to throw 
down a rusty-coloured deposit. Zinc, ordinary tin solder, and 
galvanised iron, a]l spoil the oil. If a metallic tank must be used, 
let it be made of tin, copper, or tinned copper, and be sure that 
no common solder containing lead is used in making it. These 
metals do not seriously damage the oil, but if it be lett in contact 
with them for some months, it will somewhat deteriorate. 
Stoneware or slate is, says the Scientific Aimerican, suggested as 
wae superior to any metal that can be used for petroleum tank 
making. 

THE Registrar-General for Scotland states in his report on the 
first quarter of the year 1878 that the observations made at fifty- 
five stations of the Meteorological Society of Scotland, show—as 
the mean of those stations—288 hours of sunshine in the three 
months, being four hours more than in the corresponding period 
of last year. This total is double the number shown in the weekly 
returns of the Registrar-Greneral for England as the result of 
observations made at the Royal Observatory at Greenwich, that 
total being only 140°1 hours in the thirteen weeks ending on the 
30th of March, 1878, being 14°3 hours less than in the corresponding 
veriod of 1877. The difference between the two countries is much 
ess in the summer. The rainfall of the quarter was deficient, 
both in England and in Scotland. At Greenwich it was but 
3'lin., or 2°0in. below the quarter’s average in the last sixty-three 
years. The mean of the returns in Scotland shows 8'0zin., or 
2°27in. below the quarter’s average in the last twenty years. The 
range shown in England in returns obtained by Mr. James 
Glashier is from 3°03in. at Cardington, Bedford, to 9°88in. at 
Stonyhurst, Lancashire. In Scotland the range was from less 
than 4in. at places in the east to 13in. in the west, and at Greenock 
and at Wanlockhead, Dumfries, more than l4in. of rain were 
measured, 


Tru y there is, observes the American Manufacturer, no end to 
the uses of our petroleum. The latest novelty is its empioyment 
in the manufacture of ice. Cymogeme and rhigolene are “yr 
leum products, obtained during the refining of the crude oil. 
Crude petroleum gives off exceedingly volatile vapours and 
gases, which, when mixed with air in suitable proportions, 
produce extremely explosive mixtures. In the refineries where 
cymogeme and rhigolene are produced these vapours and gases 
are passed through long coils of pipe, and condensed by cold 
and pressure into exceedingly volatile liquids. Cymo- 
geme is the liquid thus cba by the condensation of the 
first portions that pass off from the oil. It is consequently 
more volatile than rhigolene, the liquid obtained by the 
condensation of the next portions of the distillate. Cymo- 
geme boils at the temperature of melting ice. A small quantity 
when kept in a moderately good conducting vessel bursts, it is 
said, almost explosively into vapour, by the mere approach of 
the human body. MRhigolene is less volatile ; its boiling point is 
about 65 deg. Fah. These lighter products of the distillation of 
crude petroleum being exceedingly volatile, and yet readily 
recondensed, serve admirably the part of abstracting the heat 
from the water which is to be converted into ice. ‘lhe vapours 
which both of these substances give off form, however, with air, 
a mixture which is as highly explosive as gunpowder. ‘The lower 
part of the ice-making machine contains the liquid cymogeme. 
The coils dipping into the liquid are wetted by it, and a rapid 
evaporation of the volatile liquid occurs, which is ensured by 
connecting the upper part of the cylinder with powerful exhaust- 
ing pumps. The non-congealable liquid, thus greatly cooled, 
passes to a suitable tank, where the freezing is accomplished. The 
vapour from the cymogeme, or other volatile liquid, carried from 
the cylinder by the pumps, is driven by them into a strong vessel, 
in which it is again liquefied by cold and pressure, and carried by 
pipes back again to the cylinder which contains the revolving 
coils, This process, it will be seen, is continuous. ‘The cymogeme 
is evaporated and re-condensed, and the non-congealable liquid 
used over and over again. The apparatus, therefore, if very 
carefully constructed, might safely employ any very volatile 


liquid, since none of it is necessarily allowed to escape into the | 


air. The practical difficulty, however, is in absolutely preventing 


the escape of highly condensed gases or vapours. 











MISCELLANEA. 


As much as £20,000 should fall to the share of the proprietors 
of the National Arms and Ammunition Company, who are the 
principal patent owners for the Martini-Henry rifle, by reason of 
the order for 500,000 rifles of this class, which it is asserted has 
been recently placed with the Providence Tool Company, New 
York, on Russian account, 

Srxce Tuesday there has been an exhibition of gas apparatus at 
the Birmingham Town Hall, intended to illustrate the varied 
application of gas-heat to trade, domestic, and horticultural uses. 
There are about fifty exhibitors, including many local firms. 
Amongst the apparatus for trade uses are silent gas engines. 
Models of apparatus used in the manufacture of gas are also shown. 


Tue Thames Steam Ferry between Wapping and Rotherhithe 
was recently used by the Government for the purpose of sending 
from Woolwich to the East India Docks for some stores. Thirty 
general service wagons, each drawn by a pair of horses, two 
mounted officers, and six mounted non-commissioned officers of 
lev Army Service Corps, passed over from Wapping to Rother- 
1ithe. 

Tue South Staffordshire Mill and Forge Managers’ Associa- 
tion have resolved to visit the Paris Exhibition in July, believing 
that they will gain much valuable practical knowledge from 
viewing so complete a collection of iron-making apparatus, as is 
there displayed. The importance of the visit was regarded as the 
greater, in consequence of the growing employment of steel for 
purposes hitherto served by iron. 

On Wednesday the Tipton District Committee, under the 
Mines Drainage Act, determined to recommend the commissioners 
to buy Earl Dudley’s powerful pumping engine at Deepfields ata 
cost of somewhat over £8000, with a view to the ultimate 
improvement of the underground drainage of the Tipton mines. 
The committee further ordered a report to be presented to them 
as to what other engines it would be well to acquire. 

Tue Cincinnati Inquirer of the 16th inst. says :—‘* Yankees 
are to sink wells and refine petroleum in the oil regions of 
Russia, on the western shore of the Caspian Sea. Agents, 
representing one of the wealthiest mercantile firm in St. Peters- 
burg, have recently made a tour of the oil regions in Pennsylvania, 
and have purchased and shipped to Russia all the machinery 
necessary for drilling and pumping wells. To operate this 
machinery, the services of a number of experienced oil-drillers 
have been engaged, at the head of whom is George Adams, 
of Oil City. These men are to be paid large sums in gold.” 

On Monday Messrs. Raylton, Dixon, and Co., launched from 
the Cleveland Dockyard a steel screw steamer, the G.M.B., 
183ft. in extreme length, 25ft. Gin. beam, 14ft. 7in. depth of hold, 
and 90-horse power, which has been built to the order of Messrs. 
James Watson and Co., of Glasgow and Middlesbrough, and 
intended for their trade between Middlesbrough and Grange- 
mouth. As alight draught of water is all important in this trade, 
this vessel has been constructed entirely of steel manufactured by 
the Steel Company, of Scotland, and thus a saving of about 
55 tons in weight has been obtained. She has also been built 
with an internal keel, which also decreases her draught of water by 
about 7in., so that this vessel, although of the same dimensions 2s 
the Bull and Bear built for the same firm last year, will carry 
100 tons more dead weight at the same draught, or with the same 
cargo on board draw lft. less water. 


SomE seventy members of the South Staffordshire Institute of 
Mining Engineers went on Monday to the Cannock and 
Huntington Colliery sinkings, which are being carried out upon 
the Kinde-Chaudron process. It wasshown that the sinkings were 
15ft. in diameter, and that four cages would be raised at once. 
‘Lhe large sinkings were 85 yards deep, but the boring had gone 
on to 145 yards, where coal had been found, and further borings 
had proved other seams of coal between that and 220 yards. At the 
adjoining foundry, where the tubbing for the shaft is being cast, 
tested, and cut mathematically correct, the engineers saw 
hydraulic pressure put upon a tub to the extent of 310 1b. to the 
square inch. ‘They saw holes drilled in the tubbing from the top 
and bottom simultaneousiy, and saw the heads cut for the casting 
by machinery ; 130 yards of tubbing, it was explained, would be 
required to line the shaft to the base of the water-bearing 
strata. 

THE sub-committee appointed at Leamington by the Sanitary 
Institute of Great Britain, to test the ventilating exhaust cowls, 
report that, having carried out at the Royal Observatory, Kew, 
a series of about 100 experiments on seven different days, at 
different times of the day, and under different conditions of wind 
and temperature—comparing the cowls very carefully with each 
other, and all of them with a plain open pipe as the simplest and, 
in fact, only available standard—none of the exhaust cowls cause 
a more rapid current of air than prevails in an open pipe under 
similar conditions, but without any cowl fitted on it. ‘The only 
use of the cowls, therefore, appears to be to exclude rain from the 
ventilating pipes, and as this can be done equally, if not more 
efficiently, in other and simpler ways, without diminishing the 
rapidity of the current in the open pipe, the sub-committee are 
unable to recommend the grant of the medal of the Sanitary 
Institute of Great Britain to any of the exhaust cowls submitted 
to them for trial. 


Our Sheffield correspondent writes : “‘ Our local houses do not 
seein to be seriously concerned over the result of the experiments 
with Sir Joseph Whitworth’s 2in. steel plate. Talking with a 
leading Sheffield manufacturgr—not of armour-plates, but of 
military material closely connected with them—he gave me the 
impression that he did not think the new plate would come to 
anything. The present system of making armour-plates is costly 
enough—some £50 per ton ; but plates constructed on the Whit- 
worth principle, it is believed, would not be less than £200 per 
ton. At this rate naval warfare would soon be impossible for 
almost every Power except England. My authority—and he is 
a high one—thinks that Messrs. John Brown and Co., of the 
Atlas Works, and Messrs. Charles Cammell and Co., of the 
Cyclops Works, will be able to produce a plate which will 
resist the tremendous projectiles of the period—at least to such 
a degree as may atford reasonable protection to our big ships. 
Talking of plates, I saw one at Messrs. John Brown and Co.’s on 
Tuesday. It is 24in. thick, undoubtedly the largest armour-plate 
in the world. It is not intended, however, for a ship’s side; but 
is at present used in the works as a block on which to bend other 
plates to the required shape. A portion of the plate has been 
cut off and forwarded to the Paris Exhibition. It was found, in 
the cutting, to be perfect throughout. The 22in. plate supplied 
by this firm for the Spezzia experiment was ascertained to be 
equally satisfactory as a piece of workmanship. Messrs. Charles 
Cammell and Co., of the Cyclops Works, are making armour- 
“soppiee to complete the equipment of certain war-ships ordered to 

e got ready for service, among these being the Agamemnon. 
While the battle of projectiles 7. plates is being fought out, our 
ships must be armoured all the same with the best available coat- 
ing, although it is certain that within a very short time the 
present armour-plate will be superseded by something in which 
steel plays a prominent part. The plates for the Admiral 
Togethoff, and other Austrian ironclads, have now been delivered 
by the Cyclops Works. No fresh contracts have been received 
from the Austrian Admiralty. Mr. Hampton (Messrs. Steel, 
Tozer, and Hampton) is engaged, I hear, on an armour-plate on 
a principle not yet attempted. 1 have heard surprise expressed 
that Messrs. Thomas Firth and Sons, of the Norfolk Works, 
here, did not compete in the Shell Competitions. I have autho- 
rity for saying that although that firm is not yet publicly in the 
field, they are not inattentive observers of. what is going on, and 
may be heard of soon with something worthy of their reputa- 
tion. Mr. Hadfield, I believe, is perfecting his projectile with a 
view to further trials. 








404 THE ENGINEER. JUNE 7, 1878. 














EXPERIMENTAL BRAKE VAN, LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


(For description see page 402. ) 











° °| 





WATER TANK INDICATORS 

















ENLARGED SECTION OF 
BALANCE 







CIAPHRACM 


















































/ SIDE ELCVATION 











-—— 




















i ii | Iti) Ml H\\\ 
Q' \|'¢ i 











405 


THE ENGINEER. 


June 7, 1878. 








NIYAS'T 


(93DyNWI1N3) 
3ATVA 40 NOILVYAIN3 OVE 


(63% avd aos nonerwosap 40g ) 


NOILVAI143 


‘SUMANIE A ‘ATIVE ‘STId JA NVIUAVS AT WN 


‘ANIODONGA SSITUOO-NOILIGAIHXG 


Sl1UVd WZHL 


3aqaIs 








406 


THE, ENGINEER. 


JUNE 7, 1878: 








LETTERS TO THE EDITOR. 
(We do not held ourselves responsible for the opinions of our 
co. ents. 


BYRNES PNEUMATIC BATTERY. 

Str,—Some of your electrical readers, besides myself, may 
have been amused by a renewed endeavour, this time on the part 
of one of your contemporaries, to put forward as a startling 
novelty the rechauffé of Grenet’s pile a insufilation, for surgical 
purposes, to which the above title has been given. The writer 
who makes this attempt professes to rebuke THE ENGINEER very 
severely for the non-appreciative article which appeared in your 
issue of the 19th inst.; Complains that your diagram—obviously 
intended merely to facilitate explanation —does not correctly repre- 
sent the battery, and says of Mr. Preece’s experiments that they are 
‘“*highly interesting and important, and for their scientific 
sequence, as well as for the philosophical reasoning with which 
they were devised, they farm an elegant example of how such an 
inquiry ought to be conducted.” 

Now, although the effects obtained with bichromate batteries, 
when the solution is used warm and kept in agitation, may be 
novel and startling to some Post-office electricians, I think you 
have done good service by pointing out that there is nothing new 
in Byrne’s battery with the exception of a ‘‘compound negative 
plate ;” the substitution of which for a plate of platinum of 
adequate thickness is 2 very questionable piece of economy. If 


The question has been asked—How it was possible that the 
removal of two out of the four blades of which the screws of the 
Iris were first composed should reduce the resistance to be over- 
come by the engines in propelling the ship at a given speed to so 
remarkable an extent ? ~~ this subject, allow me to refer to cer- 
tain very interesting experiments which were made some years ago 
by Mr. B. F. Isherwood, Chief Engineer of the United States Navy. 
From a table marked No. 2in Mr. Isherwood’s report, we find that 
the United States steam launch No. 4, fitted with a two-bladed 
screw A, of 4°3333ft. diameter, having a uniform pitch of 5°136ft., 
and a total length in the direction of the axis equal to 0°357of the 
pitch, was towed by the steamer Monterey at the rate of 7 knots 
| per hour, the screw revolving freely by the pressure of the water, 

and making about 107 revolutions per minute, on which occasion 
| the resistance of the screw alone was found to be 1341b.; and 
5 at precisely the same speed of the launch, and under pre- 
| 





cisely similar circumstances, another screw, C, of exactly the 
same dimensions as the above, except that its total length was 
only 0°1785, met with a resistance of but 67 Ib. 

Perhaps it would not be quite unprofitable to consider whether 

it is at al probable that when the steam launch No. 4 was being 

| propelled at this same rate of 7 knots per hour by the screws A 

j} and C a the pressure of the water—as Mr. Isherwood 

calls it—should become entirely inoperative? What applies to 

one screw and to one speed is, of course, true as regards AT other 
screws and speeds, y 

May 28th. 


your readers will turn to Du Moncel’s Exposé des Applications | 


de Il Eiectricité vol. i., p. 359, they will find the original of this 
battery very clearly described—ride also Sprague’s Electricity, 
p. 109. 


time by the simple means of biowing air into the fluid through a 
glass tube ; and it will be news even for them to hear that “to 


find out the true theory of Dr. Byrne’s battery is a problem of no | 


small difficulty and complication.” 

In regard to Mr. Preece, he has much to answer for, by reason 
of the habit he has recently got into of writing and speaking 
upou subjects he is not qualified to treat. For instance, some 
little time ago he puzzled my junior class of students by making 
the “figure of merit ” 
inversely as their sensitiveness, and amazed the senior class by 
stating that ‘‘no name has been given to the unit of electrical 
quantity,” but that ‘“‘the name of ‘ Weber’ was given to the 
unit of current.”* His want of knowledge on the subject of 
electro-chemistry, already sufficiently evidenced in the little work 
he wrote in conjunction with Mr. Sieveright, should have 
deterred him from writing anything further on the subject of 
batteries. His paper shows that he is still labouring under the 
antiquated delusion that water is the electrolyte in the batteries 
of Daniel and (irove, and that “ polarisation is entirely prevented 
by the instant reduction—? oxidation—of the hydrogen.” And 
he seems to be unacquainted with the fact that a solution of 
chromic acid, especially when hot, attacks amalgamated zinc, and 
even mercury ; since he says that “the zinc remained protected 
by the amalgamation ” when immersed in the hot acid. 

With your permission I may on a future occasion revert to 
some of the matters mentioned in this letter. 

Brixton, June 4th. Desmond G. Firz-GERabp. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 

Srr,—The most interesting and instructive account of what 
I suppose I may call a ‘‘Crampton four-couple,” contained in 
your issue for 31st ult., while it merits your readers’ best thanks, 
also calls for passing comment at their hands. 

In the first place, the coupling of an engine of the Crampton 
type is an interesting feature, taking place, as it has, just thirty 
years since the system was patented in England, and the method 
in which this has been carried out cannot fail to be an instructive 
study to all whe have to do with the substitution of coupled 
express engines for the single ones, which is so surely taking 
place. In relation to this subject, I may observe that you woul 
not have imperilled the clearness of your statement had you said 
a little more than a word hereon. I have always thought the 
much-disputed question to be, not so much the proper diameter 
of a driving wheel, as the proper diameter at which to couple or 
to leave single; and I rather think that with us 77in. is nearer the 
maximum for coupling than 7ft. 7in.; and again it seems as 
though you avere comparing M. Regray’sfour-couple with Stirling’s 
single expresses, which can scarcely be a fair comparison—indeed, 
we have nothing modern to compare it with now that the Cale- 
donian and Mr. Sturrocks Great Northern engines 7ft. coupled, with 
17ft. Yin. wheel base, are out of date, the average duty of which 
latter engines, be it oliserved, was four coaches less at fifteen miles 
per hour more than M. Regray’s. ‘The reversing gear is somewhat 
awkwardly placed, though apparently in the only available posi- 
tion, and the operation of the stirrup is certainly not as clearly 
shown in the elevation with its shaded sandbox, as in the cross 
section of fire-box in your issue of 17th ult., which fire-} 

*s to have but two-thirds of its length « 
bel —roomy enough in other directions thougi 
Certainly, an 11ft. Gin. tube is } 
there’s no accounting for ta 
must apply to retention of fo 
runs. 

By the way. I} 
engine by MM. ¢ 


wheel tenders, although fer Z 
ve by me a coloured elevation of a Crampton 
ail € e., dated 1854, in which the connecting 
rod big end is forked, and the br: 3 ‘ed in very similar style 
to the present er I also obs t at the above date the 
excentrics had been brought outside the cranks instead of 
the original ‘ Liverpool.” Cc. W. Vixce 

June 4th. — 

IRIs. 

Srr,—There were ¢ ant 
speed and power trials of her Majes 

think deserve some notice. In the first place, although we are very 
frequentiy reminded that the phenomenon which is known as nega- 
tive slip—although it would iously tax anyone’s ingenuity 
to define what it is that s! in the negative element 
consists—can only occur in s} 
screws of the Iris, a ship, acco 


stances attendant upon there 


ng to the most reliable informa- 
tion, of exceptionally fine :, had a negative slip. In fact, it 
is evident that the designe s must have foreseen 
this result, because a simple multiplication and division would 
convince them that if the screws were not torevolve at more than 
93 revolutions per minute, he ship at the rate of 
174 knots per hour, the latter must move over at least 19ft. 
during every revolution, whilst the pitch was only 18ft. on the 
occasion of the official trial. 


In the next 
positive slip « ive its action must be, 
is duly enforce: y possible occasion ; yet when, on the 
occasion of the second trial of the Uris, there was a considerable 
amount of positive slip, the performance of the screws wa 
to be greatly improved. 
It was stated in the pages of THE ENGINEER some time ago, 
that it in contemplation next to reduce the diameter, as well as 
i the pitch of the screws of the Iris. Now, it is well known 
experimental evidence, th 
>, no moditication of the dimensions of a screw has 
ded effect in increasing the positive slip as a diminu- 
‘ Therefore, if on the one hand the pitch is 
increased, and on the other the diameter diminished, the slip will 
at the next trial be far greater than it has hitherto been. Never- 
heless, more satisfactory results are expected to be realised owing 
© these alterations. 


e that the greater the 


* Journal of the Society of Telegraph Engineers, No. xx., p. 449. 
Prior to this statement electricians were under the impression that “ unit 
qurrent” is yecessarily “ unit quantity passing in unit time.” 


Electrical amateurs, with whom the common bichromate | 
cell is a general favourite, often maintain its power for a short | 


of certain electrical instruments vary | 


s in! 


despatch vessel Iris which | 


et the | 


it, other things remain- | 


BOILER INSPECTION, 

Srn,—I wish that Mr. Hiller had gone a little further and said 
a word for us as a body of men of whom he has had some experi- 
ence ; and also as to whether, during his career, he has ever found 
a case where all the boilers of a firm, except in case of stonpage, 
numbering nearly sixty, including four locomotives, were laid off 
and properly prepared so as to admit of their being thoroughly 
inspected in two days, every three or four months, I hope that 
| I have got it clearer than before, but the words were meant to 

convey the same meaning; no distortion was intended, and no 
inferences were drawn from any but the positive statement of Mr. 
| W. S. Hall, that the boilers under steam on the first day were got 
ready for the next. I ought to have made it run “‘in two con- 

secutive days.” The blame attributed seems now to lie between 
the Steam Users’ Association and the Midland Company, as in- 
| specting companies, and with the inspectors. I went with one 
of the inspectors of the latter company to a colliery, within 

twenty-five miles of Nottingham, where I had been in 1851 with 
the first locomotives tried there, and at a pit near a railway 
station, saw specimens of patches as described ; there were on the 
place, which t will call B colliery, fifty-six or fifty-four boilers, 
including four locomotives, the first of which was named from a 
supposed likeness of the owner for whom it was made; and the 
second from the rival of the other. It was not fair time, so may 
have been the wakes week, but there were certainly not half the 
boilers off. 

Mr. Hall wishes now to remove the blame from the inspectors 
who overlooked defects, or hurried over their work; but I can 
further say that the inspector referred to was there more than two 
days, and did not examine all the boilers, nor were they prepared 
for him. Doing all that was possible to facilitate the inspector 
is one thing, and preparing all the boilers so that he might examine 
them all in two consecutive days is another; and this latter 
statement is what I hesitate to believe. Mr, Hall need not fear 
to expose his former employers further than he has done ; he has 
said too much or too little, and he will know whether the hints 
he has let fall have guided me to the right place; he must see 
that by not complaining about it at the time he became a party 
to the farce of pretending to inspect a boiler thoroughly in ten 
minutes or a quarter of an hour, and he ought to inform me 
where the place is, that those who are not to blame shall not 
share the condemnation which he cast upon us as a body, or some 
amongst us. 

4th June. Inspector No, 2. 

[This correspondence must cease here.—Ep, E.] 


AMERICAN IRON GOODS. 

Srr,—There are now sold by the ironmongers in and around 
London a constantly increasing variety of these goods, Among 
the latest are cast iron shelf brackets of various designs, far 
superior to anything we produce. They are lighter, the strength 
is placed where it is most required, they are faultlessly cast, they 
are bronzed or japanned in good style, and one can see on them 
one of the uses to which the emery wheel is put by sundry facets 
ground bright. These are simple articles. Why are they brought 
to the English market? Why cannot we make such things as 
well? It seems to me we do not take enough pains in the design 
and finish of small articles of this class.) The American produc- 
tion looks as if it had been thought over, talked over, ad every- 
thing done to bring it to the highest perfection; in fact the motto, 

t’s worth doing at all is worth doing well” is evidently in 

»r’s mind while he executes his work. Unless we display 

more taste, more finish, more acc y in the manufacture of 

small iron goods of this class, we shall soon have to shut up and 
NON-INTERLOPFR. 





t for ever, 

un, May 29th. 

PAY AND POSITION OF DRAUGHTSMEN, 
| §rm,—I have read with much interest the correspondence in 
| your paper under the above head, and venture to send you a few 
| remarks on the same subject. Mechanical engineering is popular, 
li ingly so; the majority of youths when they sce a 
-d engine or piece of machinery are seized with 
rineers. Such a book as Smiles’ * Lives of the 
» hands of an intelligent school boy almost 
1s the profession. I well remember 
.cture being given on the steam engine, illus- 
y wo models, and what was the result? Half the 
et to work making models of engines or steam-boats, and 


boys 


mechani -al drawing became the rage. 


To prevent a continuance and increase of the present over- 
\l that is needed is to keep before the minds of parents 
ters the fact that the profession is over-stocked, 

e cannot exist for many years the chances of success 

re in other professions and trades. The amount 

of capital required is now so great that few men can look forward 
to becoming masters, whereas, in a retail business one tenth of 
the money will start a man fairly, and his chances of success are 
greater from the fact that his monetary stake is less. But then 
he will be a ‘‘shop-keeper !” Alas! our feelings are so sensitive 
that many of us forgetting that there is dignity in all honest 
labour, prefer semi-starvation to the risk of being called a ‘“ shop- 
boy.” 
With reference to ‘‘ duffers,” of whom there are many, how 
revented? Examinations will not do it, 
as an excellent memory, although unable 





9 


is their increase to be 
as many a “‘ duffer” 


1|to design—in the proper sense of the term—anything, and 


“cramming” can be resorted to. Were practical experience to 

ken into account such examinations could not be held on 
candidates under twenty-five yéars of age, and then it is too late 
for a man who has been “‘ plucked ” to start in a new profession, 
It is only by keeping the eyes of parents open to the present 
| overcrowded state, and to the fact that every boy is not an 
| embryo Stephenson, that we can doany good. I*can fancy I 
| hear a fond parent say, “‘My son is clever; see how high he 
stood at the last examination, and look at the engine or sewing 
machine or steam-boat that he has made—he must be cut out for 
an engineer.” ‘The mere construction of models, &c., is in itself 
no proof beyond that the lad has a fair sized bump of construc- 
tiveness, which is possessed by more than half mankind, and 
unless a skilled phrenologist pronounced his bump of construc- 
tiveness as large and well supported by comparison, imitation, 





form, weight, &c., he should not be destined for an engineer. 
Clever engineers and old-established firms are almost daily 
entreated to take pupils, and can we blame them for taking them » 
Certainly not; if after being told how the profession is over. 
crowded parents have such faith in the attainments of their 
sons as to persist in sending them into it. here are men in 
paced who are not such good engineers as many a village 

lacksmith, and for such men to take pupils is a fraud upon 
society, and they would not succeed in pocketing so many 
premiums were parents more particular in their inquiries as to 
their professional standing. 

To the true engineer what is generally considered work is real 
enjoyment, and as such gains the whole of his attention, and he 
views a completed engine or machine made from his designs with 
an indescribable feeling of satisfaction, and the whole job bears 
evidence of a master mind throughout. How different from the 
work of a man who is half his time thinking of how he is going 
to spend the evening, and who begins to pack up his tools half 
an hour before the office closes. 

In the works where I served my apprenticeship there were 
nine premium apprentices, six ‘to go rough the shops only,” 
the other three having paid £100 more premium, were to ‘ go 
through the offices” in addition. What has become of us ? The 
six include a minister, a tea planter, a sailor, a hide and skin 
merchant, a draper, and a manufacturing engineer. Of the 
three, one is a carpet manufacturer, one a consulting engineer, 
and the other a manager of engineering works. In all, three 
remaining in the profession out of nine apprenticed to it. And 
this is not an unusual proportion. 

As to remuneration, even during the present state of depression 
really good men are not doing so badly after all, but their less 
skilful brethren are having a hard time of it; not because ‘‘ of 
the unfair element of competition” one of your correspondents 
complains of, but simply because there are too many of us for the 
work, and no one is at the present time laying out one penny 
more than he is actually compelled to do. Orders are so scarce 
that there is nothing requiring drawings, and trade competition 
is so keen that the employer cannot afford to retain his usual 
office staff, even at half pay. No fixed rule can possibly be laid 
down as to overtime and its payment. No really Sonest man will 
object to help at a pinch without remuneration, and no honourable 
employer will expect his draughtsmen to work overtime frequently 
without recompense. I much prefer giving a total of three weeks 
holidays in the year—Christmas, Easter, &c., being counted as 
part of it—and paying as usual during the holiday; and if more 
than an occasional hour or two of overtime be made, giving at 
the end of the year a present of books as acknowledgment. 

The future of tracing boys is a very uncertain one, few of them 
have the education necessary to become skilled draughtsmen ; but 
as the system of the photographic copying of tracings comes more 
and more into use, tracers will not be needed, as each draughts- 
man can trace his own pencil drawing—this tracing forming a 
negative from which any number of prints for shop use can be 
taken. Scale paper drawings in copying ink and press copied 
answer capitally for all details, the originals going into the shops, 
and the press copy retained in the office for reference. 

The vexed question of gentlemanly treatment ought to adjust 
itself—there are faults on both sides. Sometimes the chief 
draughtsman is considered subordinate to the cashier, and I 
have known instances where only third-class travelling expenses 
were allowed ; but my experience—eighteen years—has been that 
if a draughtsman is a gentleman—in its true sense—he will very 
soon be trusted as such by all in the establishment. Wherever 
a number of men are together there always will be found at least 
one revolutionary spirit who tries to fan discontent and insubor- 
dination into a flame, and many clerks don’t like to hear of their 
employers, with whom they rarely exchange a word, being 
closeted for hours together with his drayghtsmen. Petty 
jealousies there always will be, and the more successful a man 
becomes the more jealousy he meets with; but if he has 
his profession at heart, such little annoyances will only act as 
a stimulus, a caustic one at times it may be, but though caustic 
far beneath the contempt of a true MECHANICAL ENGINEER, 

May 27th. —- 


THE EXPLOSION AT FAVERSHAM. 


Srr,—As my name has been for some five years intimately asso- 
ciated with the progress of the cotton powder works at Faversham, 
I feel it incumbent to state, in reference to your extracts from 
Major Majendie’s report on the sad accident in the detonator 
department there, in which blame is attributed to the “‘ responsible 
executive officer of the factory” for having allowed the require- 
ment of a calico cloth to be improperly disregarded—that I am 
not the responsible officer alluded to, The machine was ordered 
by the managing director, and the regulations for workpeople 
arranged by him with the Inspector of Explosiy without 
reference or consultation with me as to the company’s engineer; 
and I had ceased to be in charge of the works for months previous 
to the accident. 

I hold, from conversation I have had with the injured persons, 
a different opinion from Major Majendie as to the cause of the 
accident, and I do not refrain from expressing strong condemna- 
tion on the employment of a child of thirteen on such dangerous 
work, The poor boy, Bodeker, was for nearly a year in my 
service, and is not fourteen and a-half as stated in Major 
Majendie’s report, He was an exceedingly careful, good boy, 
and I am severely grieved at the injuries,he has received—his 
right hand blown away, a finger off his left-hand, and both hia 
eyes totally blinded probably for ever. J, MACKIE, 

London, June Sth, 


ENGINEMEN ON THE LonDON AND NortH- WESTERN RaILway.— 
The London and North-Western Railway enginemen threaten to 
strike unless a return is made to the day system of payment, 
insteal of the trip system which it is attempted to adopt to 
prevent “nursing,” an alleged cause of delay which the men 
attribute to congestion of the traffic and blocking of the lines by 
accidents. 

PROFESSIONAL Witnesses.—As a Yule professional witnesses 
are very clever fellows. ‘They are as carefully trained in their 
way as the advocates they encounter ; in fact they are advocates 
as arule, and often they give a good deal of trouble. One such 
was amusingly shelved the other day. <A certain scheme, having 
for its object a railway in competition with one of our great 
northern lines, was being considered by aselect committee. A cer- 
tain eminent engineer—not Mr. Bidder—whose fondness for “‘ cal- 
culation” and “arithmetical demonstration” is well known, had 
been retained by the old company. In view of the approaching 
conflict he had—as usual—instituted an elaborate course of 
experiments into train resistances, gradients, and so forth, the 
results of which were compressed into a tolerably large mass of 
manuscript notes. The day came, and he seated himself in the 
“ gridiron” armed with his notes. The examination in chief was 
a perfect success; counsel was ready and the witness fluent. 
The “notes” were at hand to wield against the other side, when 
the time should come. It came, and counsel for the promoters 
with the blandest air addressed the witness :—‘‘I neil scareely 
ask you Mr. , whether you are an engineer?” Witness, 
condescendingly : ‘I am.” Counsel: ‘‘ May I ask if youare not 
a mechanical engineer of considerable experience?’ Witness, 
modestly : ‘I am reputed, I believe, to possess such.” Counsel, 
gently : ‘Am I to assume that you have had corresponding 
experience in railway engineering?” Witness, nervously : ‘‘ No, 
but”—stretching out his hand for his notes. Counsel, smilingly : 
“Thank you, Mr.——, I will not trouble you further.” Of 
course no amount of re-examination could get those notes into 
evidence, and the aspect of the witness as he retired is not to, be 
forgotten by those who saw it, 
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YOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LELPSIC.—A. Twiermgyrr, Bookseller. 

NEW YORK.—THe Witimer and Rogers News Company, 
31, Beekinan-street. 











PUBLISHER'S NOTIOE. 


** With this week's number is issued asa Supplement, No. CVIIT. 
of the Portfolio of Working Drawings, representing the Engines of 
the Steamship Grangemouth. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 





TO OORRESPONDENTS. 

*.* Jn order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THe ENGingeEr, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. G.—Send tracing of the engine. 

H. Baunt.—The name of the company has not yet transpired. 

W. T. B.— Write to the Engineer Secretary at one of the dockyar da, 

Sream Hammer Founpations-—A letter awaits our correspondents T, G. 
and 8. 

BeveL WHEELS.— Letters await this correapondent’s application with sta mped 
envelope. 

R. P. (Greenock).—Apply to BE. C. Roettger, 36, Finsbury Park-road, 
London, N. 

G. P. (Manehester).— The Spongy Iron Water Purifying Company, 505, 
Oxford-street, W.C. 

8.—You can obtain the “ Engineer's, Architect's, and Contractor's Pocket- 
book” from Messrs. Crosby Lockwood and Co, Price 6s. 

8. M. K.—Jf your cistern is strong, and not likely to spring or buckle, you 
can make it quite tight by coating it inside with Portland cement about 
lin. thick. The cement should be of the best quality and used nearly neat, 
«a smoll quantity only of clean sharp sand being added. If the tank is 
likely to spring when the weight of water comes on it the cement will crack 
and leak, 

ErratTuM.—ZJn a@ portion of our last impression we described the locomotive 
exhibited by La Société Suisse at Paris as a@ narrow gauge engine, The 
design is specially adapted for narrow gauge, but the engine actually 
exhibited is intended for the ordinary gauge, aa shawn by the dimensions 
given on the engraving. 








SPONGY IRON. 
(To the Editor of The Engineer.) 
Sir,—I shall be glad to supply your correspondent, “‘ A. H.,” with any 
quantity of spongy J. IRELAND, 


iron. 
Edward-street, Broughton-lane, Manchester, June 4th. 





SUBSCRIPTIONS. 

Tar ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THe ENGINEER is registered for transmission abroad. 


Cloth Cases for binding THe Encineer Volume, price 2s. 6d. each. 


The following Volumes of Tuk ENGINEER can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Suhacribers paying in advance at the 
following rates will receive Tur ENGINEER weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid South- 
ampton, £1 lés, 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. India, 
vid Brindisi, £2 0s, 6d. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words, When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o'clock oN THuRSDAY EVENING IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tuk ENGIneer, 163. Strand, 
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THE COLLISION IN THE CHANNEL. 


On Friday morning, in a calm sea and under a bright 
sun, the Kénig Wilhelm, a German iron-clad, rammed 
and sent to the bottom in ten minutes her consort, the 
Grosser Kurfiirst, within a very few miles of Folke- 
stone. Although a large number of fishing smacks 
assisted the boats of the Kiénig Wilhelm and the 
Preussen, the third ironclad of the German squadron, in 
saving life, nearly 300 men were drowned, out of a 
crew of about 500. The rammed ship sank in 14 fathoms 
of water, and in going down turned completely over, so 
that she now lies at the bottom on her turrets, and with her 
keel uppermost. She was built at the Wilhelmshaven 
yard, and launched three years ago. She was a full-rigged 
ship, with engines intended to work compound or non 
compound, and only carried a pressure of about 30]b. 
She very much resembled our own Monarch. The Koni 
Wilhelm was built from the designs of Mr. E. J. Reed, 
for the Turkish Government, and was called the Fatikh. 
She was sold, however, to the Germans before she was 
completed. A great many columns of print have been 
published to explain the cause of the collision, and it 
will suffice if we, avoiding repetition as much as possible 





while placing facts on record in our pages for future 
reference, say that the three ships of the squadron were 
steaming in close order at about 8 knots an hour. The 
bow of the Grosser Kurfiirst was somewhat in advance of 
the Kénig Wilhelm, and the Preussen brought up the rear. 
Two small merchant vessels attempted to cross in front 
of the leading man-of-war. To avoid a collision the 
German ships obeyed the rule of the road at'sea, and being 
steamers, gave way to the sailing ships and passed under 
their stern. Then occurred something not. yet clearly ex- 
plained; eitheran order given on board the Kénig Wilhelm 
was not understood, or her steering gear acted not at all, or 
did too much, and she bore straight down on the broadside 
of her consort. The Grosser Kurfiirst steamed full speed 
ahead to get out of the way, the following ship put her 
engines full speed astern, but in less than a minute she 
ran into the leading ship at an angle of 45 deg., striking 
her just abaft the mizen-mast, with the result we have 
already detailed. As for the Kénig Wilhelm, it was 
found that she had suffered such injuries that nothing 
saved her but her collision bulkhead. Her ram was 
almost torn off. The precise nature of the damage in- 
flicted will be gathered from a glance at the engravings 
we give of the ship’s bows as she stands in dock at Ports- 
mouth, copied from photographs taken as soon as the 
ship was docked. 
he lessons taught by this lamentable event are 
important. When catastrophes occur, the first question 
invariably asked is, How did it happen? There can be 
but one reply in the present instance. The Grosser 
Kurfirst was sunk because she was too close to the 
Kénig Wilhelm. The available evidence goes to show 
that a distance of not more than one hectometre—less 
than 110 yards—separated these two great ships while they 
were running at eight miles an hour, or 704ft. per minute. 
Tf the leading ship had stopped suddenly whilst herconsort 
kept on her course, the latter would have run into the 
former in, in round numbers, thirty seconds. If the 
former turned quickly out of her course, and was followed 
by the latter, the utmost caution and good steering would 
be required to prevent the ships from following two 
curved paths which must intersect at a short dis- 
tance from the point where the change in the direction 
of steering commenced. The necessary caution and good 
steering were absent, and the Kénig Wilhelm sank her 
comrade. The circumstances closely resemble those 
which led to the loss of the Vanguard. The British ships 
were following each other in a fog; one ship diverged a 
little from her course, and in resuming it a collision took 
em which sent the Vanguard to the bottom. The Iron 
uke struck the Vanguard a little more forward than the 
Kénig Wilhelm struck the Grosser Kurfiirst, and she 
received no material injury herself, but in other respects 
the parallel is very close. The lesson to be deduced from 
these the only two modern instances of ramming—if we 
except that at the battle of Lissa—is that ironclads 
should be allowed plenty of room to perform their evolu- 
tions; and that they cannot be packed closely together 
without imminent risk being incurred. If the orders 
cr by the officer of the watch on board the Kénig 
Wilhelm had been understood, or if the steering gear had 
acted properly, there would have been no collision ; but 
all the same a great danger would have been run. On the 
other hand, had the ships been a quarter of a mile apart 
instead of 100 yards, the failure of the steering gear or 
the confusion of the helmsman would not have entailed 
any disaster. It is, we think, needless to dwell longer 
on this point. 

We have been told that the weakness of the bottoms 
of ironclads is prominently brought out by this catastrophe, 
and it has even been hinted that ships without armour- 
plates would be better able than those with them to resist 
ramming. This is simply nonsense. Whenever an iron 
steamer runs fairly into another iron ship, the first cuts 
the second down a long way below the water's edge ; 
aram bow is not necessary for this, nor are armour-plates. 
It is perfectly well understood that a good sharp collision 
cannot be resisted. What is true of merchant ships is 
true of men-of-war. A cargo of iron in the shape of 
armour-plates is not worse than one of rails or of wheat. 
Tronclads are no better and no worse off than their 

aceful sisters. It is in the nature of things that the 

ottom of an iron ship must be thin and inelastic. The 
skin is carried by the frames much as the sheep skin of a 
drum head is supported by the sides of the drum, and it 
is—comparing like with like—as easy to knock a hole in 
the one as in the other. The case is very different as 
regards wooden ships; but as there are no wooden men- 
of-war worth mentioning now a days, we need not say 
anything more about them. The collision between the 
German ships may, perhaps, bring home more forcibly 
than before to some minds that ironclads are little 
stronger than other iron ships below the water line; but 
it teaches nothing in this connection which has not been 
known for years by naval architects and engineers. 

If we leave the Grosser Kurfiirst and turn to the 
Konig Wilhelm we shall find something very instructive 
indeed. Hitherto it has been almost universally i.ssumed 
that the ship which rammed could inflict her blows with- 
out injuring herself. We have had the pleasure of 
hearing an energetic advocate of ramming draw a 
delightful word-picture, in which he set before an asto- 
nished—and shall we say terrified—audience thedoings 
of a ram. Darting hither and thither, she struck blow 
after blow against the sides of her unwieldy antagonists. 
In half an hour she had sunk we forget how many ships. 
Those still afloat took to their screws as fast as the nat 
the valiant ram not pursuing them only because she gave 
up the work of destruction for that of mercy, and 
remained at the scene of battle picking up the survivors 
of the brave crews who but a short half-hour before had 
stood to their guns and laughed at the spiteful-looking 
little craft which dared to threaten them. Until the 
other day the number of individuals who would regard 
such a performance on the part of a ram as extremely 
unlikely to take poe were, we fancy, few; but an 
inspection of the Kénig Wilhelm’s. bow is enough to 





prove that an entirely unanticipated element must be 
introduced into all considerations prea the sea-fight 
of the future. If the Kénig Wilhelm had run at full 
speed into the Grosser Kurfiirst she would probably 
have lost her entire bow, and it would have been 
a close race between her and her consort with the bottom 
of the sea for a goal. As it was she struck her friend at 
a speed of perhaps three miles an hour. The shock was 
so little felt, because of the inertia of her vast mass, that 
a tumbler of water was not spilt on board; yet her stem, 
a gigantic forging 3ft. deep, was broken, and her 
bow plates ripped and torn, and the whole nose of the 
ship twisted nearly 6ft. to one side. Had a gale been 
blowing at the time the Kénig Wilhelm’s life would not 
have been worth five minutes’ purchase. Let us suppose 
that she was in action. Imagine for a moment thatthe 
Preussen had been a foe, and what would have been the 
fate of the Kénig Wilhelm? If ramming is to be as 
fatal to the attacker as to the attacked, then it must be 
very sparingly employed. A naval victory in which 
English ships first sent all the enemy’s rig 2! to the 
bottom and then sunk themselves would hardly be 
deemed satisfactory, although it would be conclusive 
enough. Yet if such a result is not to be brought 
about, it is evident that the ram is a weapon 
to be used only with extreme caution. Of course, 
there are rams and rams, and the weapon of the 
Kénig Wilhelm, built from Mr. E. J. Reed’s designs, is 
manifestly very weak; but by far the larger number of 
rams in the world have been designed by Mr. Reed, and 
the collision in the Channel has proved that they are 
presumably so feeble that it is better not to use them, 
save as a last resource. Justas pirates in the story books 
always blew up their ships to destroy their captors, so 
when an English captain is overmatched, he may run into 
his enemy, and take chance that the bows of. his ship 
will not go down with her. Future men-of-war will be 
built in a different way, no doubt,. Thus in the Inflexible 
Mr. Michael Scott’s suggestion that the armour-plated 
deck should be made to support the ram has been 
adopted, and Mr. Barnaby may be trusted to make a ram as 
strong as it can be made, which is much stronger than 
that of the Kénig Wilhelm, But we have got a great 
many ships with weak rams, and even if they were all as 
strong as that of the Inflexible, no one can be, while 
experience is limited, quite sure that even that is strong 
enough; so that on the whole it is not improbable that 
the catastrophe of Friday morning may do much to 
discredit the ram as a weapon of naval warfare, and 
induce the belief that weak as the bottom of an ironclad 
may be, her bows are not so much stronger that she can 
invariably run them with impunity into the side of a foe, 


THE INSTITUTION OF CIVIL ENGINEERS, 

Tue Institution of Civil Engineers may be said 
to have two birthdays, the one of its establish- 
ment sixty years since, and the other of its ineor- 

ration by Royal Charter half a century ago on 
Monday last. This event is not confined in_ its 
importance to the members of the Institution or of the 
engineering profession, for, as the representative body of 
engineers of all classes, its history and its success are 
synonymous with those of the nation generally. It has 
been so often said, and is so aaa admitted, that 
the great strides of the nineteenth century in com- 
merce and national wealth and power, are due to 
the mechanical arts und sciences, that there is now no 
necessity to point to the vastness of the coal and iron 
trades—trades the fiuctuations of which constitute the 
pulse and record of national progress-—as the index of 
the increased prosperity created by the application of 
the mechanical arts principally effected by the engineer, 
and wholly resulting from the train of industries which 
the main branches of engineering have either called into 
existence or made it possible to so extend, as to become 
of national instead of local importance. Though what 
may be called the modern engineering era set in with that 
desire for roads and canals which called forth the works 
of Brindley and Smeaton, it was not until the early part 
of this century that the profession of the civil engineer 
attained much importance, and not until nearly half of 
it had passed away and the steam engine became 
successfully employed on a large scale on land and at 
sea, that the engineer was fully appreciated as. the 
great agent of progress. Three years after the 
opening of the Stockton and Darlington Railway the 
Institution was established upon its corporate basis, and 
the national prosperity which had then set in was very 
well illustrated in the address of Mr. McClean in 1864 by 
reference to the amount of the property and income of 
Great Britain liable to assessment for taxation in the 
years 1815 and 1856, In the former year, which was forty 
after the steam engine had beenimproved and used for pro- 
ducing motive power inconnection with mining and manu- 
factures, the whole assessed income derived from quarries, 
mines, ironworks, and other property, was but £1,452,104. 
In 1856 this had increased to no less a sum than 
£18,087,963, or a growth of upwards of 1200 per cent. In 
the same period the net income from land and farming 
had decreased from £63,283,772 to £62,378,378, and these 

have remained with ractically small change in 
comparison with those which in March, 1876, showed the 
annual value of mines, aga ironworks, gasworks, 
and railways mentioned by Mr. McClean, the total of 
which in that year reached over £92,000,000, or an 
increase in twenty years of over 500 per cent. These 
figures simply serve to show the worth of those industries 
which owe their increased value almost entirely to the 
engineer, and take no account cf the increase in commerce 
rendered possible only by means of the big and powerful 
steamships which constitute the larger part of our 
splendid merchant navy, That the body representing the 
rofession to which this success is due, has attained its 
fiftieth year of corporate. existence is therefore a matter 
of interest to more than those who belong to the profes- 
sion, though it may hardly attract more than a passing 
thought. from many of those who are well aware 
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of the t benefits which the mechanical arts have | cations of members and associates; a departure which | locks and keys, with scarcely more manual labour than is 
conferred upon m d. has caused too much exclusion from the former class | needed for the tending of the machines. The locks are of the 

On the 3rd of June, 1828, thenumber of members of the | and made too bgp Seay eoreges to the latter. We believe, | Tim class, and the three numbers most in demand are 
Institution was 185. The number of members now on the | moreover, that it been proposed to elect into the | Produced by this machinery at a cost some 30 per cent. under 


books is 3382, and the income of the Institution is more 
than of any other scientific society of any kind. 
From these facts, the popularity of the Institution and 
the benefits which membership confers may be jud, 
though the advantages may be a differently estima 
by different classes. With many, the object in ing ad- 
mission is undoubtedly to obtain the status which mem- 
bership gives ; but with most it may be fairly said the 
ney — is the re information which py 
i attendi e evening meetings, or from 

the Sikoes of te rcectinan® which contain the 
opinions of most of those eminent in the profession 
and of long experience, almost all of whom are members 
of the Institution. In the volumes of “ Minutes of Pro- 
ceedings,” which are now 51 in number, are to be found 
papers of great practical, and many of scientific value, 
on almost every subject which can come under the notice 
of the engineer. Four of these volumes are now published 
yearly, and contain not only the papers contributed by 
members and others, and read at the evening meetings of 
the sessions, but a number of abstracts of the papers of 
interest published in the transactions of foreign societies, 
or in foreign perodicals. The first papers read before the 
Institution were printed in two quarto volumes of “Trans- 
actions,” the first being published in 1842, by John Weale. 
It contained twenty-nine papers, accompanied by twenty- 
eight finely executed plates. Most of the papers were and 
some are still of considerable value and interest, and were 
written by engineers, all of whom attained high repute, 
their names including James Walker, Joshua Field, 
Thomas Telford, Bryan Donkin, J. M. Rendel, William 
Cubitt, John Farey, Peter Barlow, and John Macneill. 
The cost of producing these handsome volumes was, 
however, found to be too great, and it was after- 
wards decided that the Institution should publish its 
own Proceedings in octavo volumes, but for some time the 
funds did not permit the printing of papers in full, and the 
first volume of the Minutes of Proceedings contained 
abtracts of the papers communicated during several years. 
The great success of the society now, however, permits the 
annual expenditure of no less than £5178, which was the 
cost of the ings for the session 1876-7, that of the pre- 
vious year being £4055. The volumes for the session 1876-7 
contain twenty-three original communications, twelve of 
which were read and discussed, the remaining eleven bein, 
selections from those sent in. All papers read are printe 
before reading, and a number of proofs sent to those sup- 
posed to be specially acquainted with the subjects, and 
this has led to criticism by many unable to attend the 
meetings, and in this way much useful information, 
which might otherwise have been lost, has been included 
in the Minutes of Proceedings. In the session of 1876-7 
one-fourth of the printed matter of the discussions was 
thus obtained, and it will be easily understood that matter 
so communicated is likely to be more carefully prepared 
than when stated verbally in the often-limited time of 
the evening meetings. a 

It may thus be said that the national prosperity, 
which owes its origin so largely to engineering science, 
is reflected in that of the society which represents 
those who profess it. It is, of course, impossible, 
in the limited space at our disposal, to enter into 
a discussion of the advantages derived by the engi- 
neering profession at large, from the exchange of ideas 
and comparison of experiences, which the frée discussion 
of a united body has rendered possible; and from the 
record of knowledge, much of which would have been 
lost but for the means which the assembly of many indi- 
viduals makesiteasy to procure. Neither can we dwell upon 
the engineering conquests which have marked the history 
of the Institution, or the relations of its distinguished 
members to those achievements which form some of the 
most salient events in the history of the nineteenth cen- 
tury, and its unprecedented material progress. The 
growth of the Institution and the works of its members 
are inseparably connected with these; and mention of the 
latter involves reference to the many industries which 
the prosecution of the mechanical arts—for the advance- 
ment of which the fInstitution was established—has 
called into existence. It is, however, satisfactory to know 
that, while the principal foreign technical societies 
depend on Governments for their support, that which 
represents the English engineer is most successfully self- 
dependent. Indeed, considering the fact that there is no 
body of men to whom the expenditure of such large 
sums of money is intrusted, it would be strange if the 
ability which secures that confidence did not also secure 
the conditions and means for the success of the society 
representing the profession in which it is employed. In 
the list of scientific associations of the world, the 
Institution stands among the foremost, and its Proceedings 
are esteemed as invaluable in every country where scienti- 
ficknowledge, and especially applied science, is appreciated, 
and it must be admitted that much of this appreciation 
is due to the energy and care with which these volumes 
are prepared and edited by the acting secretary, to whose 
labours much of the success of the Institution is due. 
During the fifty years just brought to a close it has been 
necessary to make several alterations in the conduct of 
the Institution, as, for instance, when it became necessary 
for Mr. James Walker to resign, after occupying the 
presidential chair for ten years, and it remains for the 
members to exercise their power in ew reforms 
which change of circumstances. and the lapse of time 
may make essential. Generally speaking, however, the 
management has been such as 1o secure the reputation and 
success of the Institution. Hence those who belong to it 
now number 3382, of whom 1072 are members, 1770 are 
associates, 525 students, and 16 honorary members. In 
1874 the annual report referred to the necessary change 
in the constitution of the Society, which has resulted 
from a long-continued departure on the part of the 
councils from the charter which defined the qualifi- 


‘not the advantages of a high level central station. 





associate class none except engineers by profession. This 
again, would be a departure from the charter, and one 
which would involvea great loss tothe Institution, inasmuch 
as it would exclude many men of scientific attainments. 
Undoubtedly, the council have done their best in passing 
the newly proposed members into the two c but 
there is now need for a change in this matter, which, no 
doubt, will be nee to the credit of the Institution 
and its members. It must be remarked, however, that 

reat number is not necessarily great strength, and the 
Signity of the Institution will only be maintained by the 
exercise of equal care and judgment in the admission of 
both classes. 





THE TAY BRIDGE. 


_ TE Tay Bridge, the longest in the world, was opened with 

little ceremony on the afternoon of the 3lst of May, thus 
completing a work which has occupied six years in construc- 
tion, and the necessity for which has been advocated for the 
past twenty years. The whole of the particulars of this 
great engineering achievement will be found in the columns 
of THe EnGrineer, vol. xxxiii., p. 399; vol. xxxv. p. 197, 
198, 200, 208, 220; vol. xxxvi. p. 132; vol. xliii., p. 11; 
vol. xliv. pp. 99, 172, 228. The bridge was designed by 
Mr. Thomas Bouch, M.I.C.E., the Act of Parliament for its 
construction was obtained in 1870, after much vexatious 
local opposition, and the first contract was let to Messrs. 
Cc. De gue and Co., of Manchester, in May, 1871, the 
contract price being £217,000, and the time specified 
for the completion of the work three years. The illness 
of the rincipal of that firm, and the complications which 
arose his death, resulted in the transference of the 
contraet to Messrs. Hopkins, Gilkes, and Company, of 
Middlesbrough, in July, 1872, by whom the work been 
mainly carried out and completed, the total cost having 
reached £350,000. The materials used comprised 7200 tons 
of iron—3700 cast—87,000 cubic feet of timber, 15,000 casks 
of cement, and 10,000,000 bricks. Only a single line of rails 
is carried by the bridge, and though it is estimated that 
this will be sufficient for many years, the propriety of limiting 
the width of the bridge to one line is doubtful. Mr. Bouch 
has designed a bridge to cross the Forth, and though a 
stupendous structure, its construction will be rendered easy 
by the experience gained on the Tay. He had also proposed 
and designed a central high level tye gp py at Dundee, but 
local opposition was too strong for this, and it is now seen that 
the subterranean station in the Dundee Esplanade, approached 
by a tunnel and lifts, though a very ties i makeshift, has 
It is also 
much regretted that the opportunity last year of connecting 
the Caledonian and North British Railways in one cual 
central station was allowed to pass away. The railway and 
tunnel works have been constructed by Mr. John Waddell, 
and it is worthy of remark that the whole undertaking has 
been completed without any misunderstanding between the 
company, the engineers, or the contractors. This cannot often 
be said at the completion of a work involving the expenditure 
of so asum. Mr. Bouch is to be congratulated on the 
successful realisations of his designs, and Messrs. Hopkins, 
Gilkes, and Co., and Mr. Waddell on the completion of their 
work. ‘The resident engineers, Messrs. W. Paterson, for the 
company, Mr. A. Grothe, Mr. Austin, Mr. Hird, and Mr. 
Reeves, will, remembering the important part played by them 
in the work, have cause for pride in the secilindlion of their 
connection with so great a project. 


THE NINE HOURS’ MOVEMENT AND THE ENGINEERS. 


TWELVE months ago a determined effort was made in the 
Sheffield district to get rid of the nine hours’ movement, 
which had by that time extended to all the engineering 
establishments, as well as to several other works. At the 
Atlas Works very great objection was entertained towards the 
reduction of the hours of labour; but the employers found 
themselves checkmated at every turn, The men, when 
pressure was brought to bear upon them, would far rather 
have accepted a reduction in wages than an increase of the 
hours of labour by even sixty minutesaday. Trade continued 
to get worse; the employers frankly told their workmen how 
hard it was to compete with French, Belgian, and German 
rivals, whose workmen had not gone in for the nine hours’ 
movement, and the warning was given that if the machinery 
could not be more economically worked, things must go from 
bad to worse. The men, deluded by agents whose lead they 
follow, turned a deaf ear to the masters’ remonstrances, and 
went on working less than they did, in the hope that the 
would realise what the colliers ultimately found so foolis 
—and by diminishing the production keep up prices. All 
that the employers feared has now come to pass. The 
collieries are only a employed; the backbone of the 
iron trade seems broken. As a consequence, there is no 
demand for the tools used in coal and ironstone mines; and 
every other branch of the business is anything but brisk; the 
outlook in the engineering trades is very gloomy. In one or 
two instances, noted by our Sheffield correspondent, there is 
an improvement, but it is only partial, and it is not probable 
that it will be long-lived. Is there not a probability that the 
men would now listen to those representations they refused to 
hear a yearago? The — railway companies have taken to 
constructing their own locomotives; the French and Belgian 
makers are monopolising the lighter engine work; the coal 
and ironstone miners need not tools in these times; and even 
Lancashire, afflicted by a grave dispute, asks from Sheffield 
none of those bundles of billets of steel which are made up 
into spindles. At such a time, when truth is taught by 
positive want, it has occurred to several employers that some- 
thing might be done to induce the men, for their own sakes as 
well as those of their masters, to return to the ten hours’ 
system. Nine hours a day are long enough for any man to 
work; and if England could hold her own working less than 
other countries, it would be well to keep the hours of labour at 
that figure. But experience has proved that the nation which 
adopts nine hours cannot compete with the nation which 
adopts ten; and the sooner that this lesson of experience is 
practically admitted, the better it will be for all con 


MACHINERY IN THE LOCK AND KEY TRADE. 
A sprritep firm of lock and key smiths at Willenhall have, 
at an’outlay of between £3000 and'£4000,’supplied themselves 
with a set of machines for the production of a certain class of 





that which was nece’ for the production previously of 
locks of much less intrinsic worth. We know of no instance 
in which machinery for these uses is in England being employed 
as by this Willenhall firm. But there is no reason why 
wasteful hand labour should be practised to the extent now 
so general in this country. Messrs. H. and 8. Vaughan—the 
firm in question—were laughed at when they resolved to 
abandon the manual labour track, and were, like many 
other pioneers in the use of machinery considered, to say the 
least, to be extremely injudicious. ‘‘ The thing could not be 
done,” it was dec . But these manufacturers have done it. 
Visiting America, their conviction of the practicability of the 
enterprise was confirmed. Upon returning home they were not 
long in devising and patenting tools for making all kinds of 
keys for locks. The machinery consists mainly of various 
modifications of well-known appliances, such as a profile 
machine, the clamping chuck of a lathe, ordinary cutters, and 
a new application of the slotting tool. By these the bow, the 
shank, and the bit are formed, all out of a blank of stamped 
wrought iron. The pin is formed by an entirely new tool, 
composed of a cylinder of steel with a cutting edge, which is 
oe over the pin, cutting it to its exact form, the cylinder 

ing cut away at the portion where the bit joins the pin. The 
lock machi: ary is equally simple, and after the plates have been 
pierced under a powerful press, all the apparatus, which is 
self-acting, can be tended by girls, one of whom occasionally 
minds four machines. With this machinery, the firm is about 
to arr av a very low figure an upright rim lock, which 
will run very hard the American cast iron rim lock, which 
offered, it is believed, under cost, is getting into so much 
favour with our Antipodean fellow subjects, and is being 
bought also in London. Few of our readers will deny that 
this Willenhall lock firm merit the publicity we have satis- 
faction in giving to their venture. They will have done further 
service to their country when they have succeeded in adapting 
machinery to the construction of locks of a higher order than 
Nos. 6, 7, and 8 rim. It is creditable to the operative lock 
and key smiths of South Staffordshire, that they are offer- 
ing no opposition to the introduction of machinery into their 
trade. othing would, after all, do the trade more good 
than any expedient which will enable England to defy com- 
petition. 

THE MAGNOPHONE, 

THE apparatus called by the above name, and which was 
fully described in the paper of Mr. Scott, printed in THe 
Enerneer for the 24th May,” is attracting considerable 
attention, not only among men who regard science in the 
abstract, but among those who are only interested in its 
practical application to the daily needs of our existence. 
Steps are being taken to introduce it into commercial opera- 
tion. Already we hear of the reported successful use of 
Professor Hughes’s apparatus, of which the magnophone is 
another form, in surgical cases. Sir Henry Thompson has 
announced that by its means he can detect the presence of 
stone, even in its minutest forms, in the bladder. If this be 
true to the full extent another instance will be afforded of the 
beneticence of science. The use of these sensitive ‘‘ sounds” 
and probes promises to result in a saving of suffering which 
our old surgeons would have deemed impossible. Having 
regard to the admittedly remarkable sensitiveness of the 
magnophone, it is not too much to say—and tne attention 
which the subject is receiving confirms us—that it bids fair to 
introduce an entirely new state of things in telegraphic and 
telephonic science. 
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American Journal of Mathematics, Pure and Applied. 
Editor-in-Chief, J. J. Syivesrer, LL.D., F.R.S., assisted by 
W. E. Story, Ph. D., B. Perrce, F.R.S., 8S. Newcome, 
F.R.S., and H. A. Rowianp, C.E. Westermann and Co., 
New York ; Triibner and Co., London. 1878. 

PRroFEssor SYLVESTER left the shores of England because 

England had nothing for him to do. Now Professor 

Sylvester is one of those workers who cannot and will 

not sit down to “rest and be thankful.” He persists in 

working, and if England refuses to find employment, 

America is ready with a welcome to her shores. The 

John Hopkins’ University is doing good work, and 

amongst this work must be reckoned the aid it has given 

towards the publishing of this mathematical journal. The 
first number promises well. The size (quarto) is peculiarly 
suited for a mathematical publication. It contains 
various important articles, not the least valuable of which 
is Professor Sylvester’s “On the Application of the new 

Atomic Theory to the Graphical Representation of the 

Invariants and Covariants of Bina uantities.” By the 

new atomic theory is meant Dr. Frankland’s theory of 

atomicities. In a paragraph in this article Professor 

Sylvester promises “to run a course of articles on the 

invariative theory, beginning from the beginning,” a 

series which students will fully appreciate. Other con- 

tributors to this number are 8. Newcomb, F.R.S., who 
treats of certain transformations of surfaces in space of 
more than three dimensions; G. W. Hill, “On Researches 
in the Lunar Theory ;” H. A. Rowland, “On the Theory 
of Electric Absorption ;” Professor Cayley, Eddy Suido 

Weichold, and C. 8. Pierce. 

We thus call attention to what seems destined to 
become the most important mathematical publication in 
the English language, and trust the efforts of Professor 
Sylvester may be well supported by the English mathe- 
maticians, among whom he has so long and so ably 
laboured. 





* Some observations on this subject have a red in the columns of a 
contemporary which are intended to throw doubt upon the existence of the 
“‘magnophone” altogether. That we did not state that Mr. Scott’s paper 
was not actually read at the meeting of the Society of Telegraph 
Engineers, was simply because the discussion on Mr. e's paper 
extended until an hour too late to enable us to effect the alteration. 


When the exigencies of circulation pe our contemporary to go to 
press as early as we are obliged to do, he realise the difficulty, of w: _ 
‘ormed, 


apparently, he has now no idea, of keeping his readers fully 
and at the same time altogether avoiding "echnical 1 cies, W > 
with the benefit of early news. To say that 





after all, are trifling compared 
the paper is mythical, when it was in the hands of the meeting, was 
actually read by the chairman of the ting, th tary, and by Mr. 





, the 

himself, to say nothing of its being perfectly well-known toa large 
number of the members mt, including Professor Hughes, is to argue 
either that the writer of the observations was very orant of facts or 


very dishonest, and we prefer to believe the former.—Ep. E. 
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BRIDGE ACROSS THE DOURO—525 FEET SPAN. 
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A very remarkable railway bridge over the Douro, has | 


just been completed, and is illustrated in the accompanying 
engraving, copied from a photograph. The bridge stands one 
mile east of the city of Oporto. ; nol Lisbon, situated at the 
mouth of the Tagus, a railway has for some years been con- 
structed to Oporto, but having its terminus oa the south bank 
of the Douro, From Oporto another railway has also 
been constructed, running into the northern provinces, but it 
commences on the north bank of the river. Thus all traffic 
coming from Lisbon and other localities in the south destined 
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opening is 525ft. wide, and clears the river, which at the point 
of crossing was found to be deep, and the bottom of such a 
character as to make it advisable not to construct any piers 
upon it. An arched form was selected as the most suitable 
for the purpose, notwithstanding the unusually large span, 
which called for novel treatment and a special design. It 
became necessary, in the first place, to abandon the use of any 
spandril filling, the reasons given in the paper being that the 
| expansion of the various parts would tend to disturb the equi- 
| librium, and would require a large quantity of metal, other- 
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| ture, and action of wind, the calculations of which can only 
| be properly appreciated by referring to the paper, where they 
| are given in great detail.’ 








| CORLISS ENGINE AT THE PARIS EXHIBITION 
| Wes illustrate this week at page 405 one of the finest and 
| most powerful engines in the Exhibition, designed to work up 
| to 270 indicated horse-power, and fitted with, perhaps, the 
| most elegant adaptation of the Corliss valve gear ever designed. 


to places north of Oporto has, of necessity, been carted by | wise unnecessary, to be used to counteract its effect and | The general principles of the Corliss system are too weil 


horses or bullocks across the river, and reloaded, causing 
great expense and delay. The new bridge has opened direct 
communication between the south and north of Portugal as 
well as the north of Spain, which adds vastly to the general 
resources of the country. The method adopted in erecting the 
bridge has thus been described :— 

sa Te the first place, good solid masonry was built from granite 
quarried on the spot, on which the several sets of pillars were 
erected, there being four pillars in each set. This having 
been done, the lattice and framework for supporting the roa: 
was fixed upon the ground, on the top level on either side, and 
when little more than double the length of the distance from 
the beginning of the bridge to the first set of pillars was com- 
plete, it was pushed centreward until one end rested on the 
top of them; more was added and again pushed on to the 
second lot, and so on, until it projected over these pillars on 
the edge of the river as far as the two sets erected, having 
their base fixed on the arch. Next the arch was commenced. 
The four springers are heavy cast iron plates securely bolted 
to the masonry, and each pair, viz., two plates on either side, 
are apart twice the distance of the girders on the crown of the 
arch, thus giving the structure a pyramidal inclination. The 
springers each hold a jaw into which the ends of the arch fall, 
thus forming a hinge. For the first 15ft. or 20ft. it was 
necessary to erect a wooden framework, on which the first 
part of the work rested; afterwards it was a aoe by wire 
ropes, passed underneath the «ad set of guides, and secured 
to the tops of the two sets of pillars, nearest'the river. These 
ropes were again moved nearer the centre as the work pro- 
gressed. Two gangs of workmen were employed, one on 
either side until they met each other, the lower part being 
shut first. The arch finished, the two more central sets of 
— were built, and then the remainder of the lattice work. 

‘inally, the track was laid on the top of this, and the bridge 
was complete. The whole was made in Paris and sent out to 
Portugal in its separate parts. The total Jength from end to end 
is 1150ft.; span of arch, 520ft.; and height from low-water 
mark to crown is 198ft., being 30ft. higher than the Falls of 
Niagara. The builders claim this to be the first bridge 
erected on this principle, and the arch to be the largest in the 
world. The work has taken a little over two years to accom- 
po The bridge was opened for traffic, in the early part of 

ovember last, by the King of Portugal, with great ccremony 
and rejoicing.” 

The following further particulars of this work are given in 
vol. li. of the ‘Proceedings of the Institution of Civil 
Engineers” :— 

“The memoir presented to the Royal Portuguese Rail- 
way Company by MM. Eiffel et Cie., the designers and 
constructors of the viaduct across the river Douro, in the 
neighbourhood of Oporto, contains a minute cescription of the 
work then proposed to be carried out, and which has since 
been completed and opened for public traffic. The leading 
dimensions of the viadast are, a total. length of 1158ft. from 
end to end of the abutments, and a height of 201ft. from low- 
water level to the upper surface of the rails, The central 


| insure the stability of the structure. 

“The plan which suggested itself was to make the arch 
with sufficient stiffness to resist unaided any uneven distribu- 
tion of load coming upon it, and this was secured by giving it 
the form of a crescent having a depth of 32°81ft. at the crown, 
and tapering gradually down towards the abutments, where 
it terminates upon pivots in the usual manner. The ribs of 
the arch are two in number, and and have the intrados and 
the extrados joined together by vertical pieces cross-braced ; 
they are placed 49°21ft. apart from centre to centre at the 
springing sm and are inclined upwards towards each other, 
so that the width between them at the top becomes reduced 
to 12°96ft.; the whole is substantially tied together by a 
system of cross-braced framing. The spreading out of the base 
is for the purpose of enabling the structure to resist the 
violence of the storms to which it may be exposed. 

‘*On either side of the central or river arch the viaduct con- 
sists of continuous girders, supported by piers composed of 
wrought iron columns in clusters.* On the south side there 
are two spans of 122-62ft. each between the centres of the 
bearings, and one of 120°16ft. from the centre of the bearing 
to the face of the abutment ; on the north side there are two 
spans of 122°62ft. and 120°16ft. repectively. In the original 


carried on the top of the arch, but this was afterwards modi- 
fied, as it appeared advisable to reduce as much as possible 
the area exposed to the action of the wind. They were there- 
fore lowered and placed so that the level of their upper sur- 
| face should correspond with the extrados of the arch at the 
| centre; in fact, the central portion of the girders for a 
| length of 170°21ft. forms part of the arch. As the remaining 
| distance from this to the piers on either side was too great 
| to span conveniently, a support was placed upon the haunch 
of the arch to divide it into two equal spans of 94°33ft. 
The continuous girders are of the single intersection lattice 
type, with a uniform depth of 11°48ft.; the total length of 
those on the south side is 557°34ft., and on the north 434°72ft. 
They are in couples, placed 10°17ft. apart, and carry the 
permanent way for a single line of railway, by cross girders 
on the top. The clear width between the parapets is 
14°76ft., and the total length of the metallic superstructure 
1163ft. 

‘The paper gives the dimensions of the various plates and 
angle irons employed in the viaduct, and their general 
arrangement. The weight of the ironwork in the arch is 
stated to be 504 tons, and of the girders, supports, and 
permanent way over the arch 223 tons, making the total 
weight of the central opening 727 tons. The longitudinal 
girders and superstructure of the remaining portions of the 
viaduet weigh 264 cwt. per lineal yard. The rolling load was 
calculated not to exceed 72 cwt. per yard. 

‘“‘The paper concludes with an interesting series of tables, 
nineteen in number, showing the strains to which the arch 
will be subjected under varying conditions of loads, tempera- 














* The piers as actually executed have been made of masonry. 


design it was proposed that the longitudinal girders should be | 


known to require any special description of it here, and our 
illustration indicates tolerably plainly the arrangement of the 
different parts. The valve motion is so constructed that the 
| admission of steam is complete and very rapid ; as soon as 
| sufficient has entered the cylinder to overcome the 1esistance 
| the valves are closed automatically and instantaneously by 
| the action of the governor on a trigger, without any inter- 
| mediate gearing. The cut-off varies from one-hundredth to 
| one-fifth of the stroke, with a proportionately small elevation 
| of the governor. The expansion is so completely under the con- 
| trol of the governor, that the load on the engine can be varied to 
| any extent without any perceptible alteration of the speed, or 
| special attention of the man in charge. The inlet, as well as 
| the exhaust valves, are cylindrical, balanced, and almost 
| frictionless in their operation. The latter are placed below 
the cylinder opposite to the inlet valves, and by an arrange- 
ment of the angle at which the rods A and A’ are set — 
| quickly, remain open some little time and close with a slow 
| motion, whereby an excellent vacuum is instantly obtained, 





| and remains complete during the whole of the stroke. This 
| arrangement prevents the deposit of condensed steam in the 
| cylinder, which is steam jacketted. Its diameter is 30in., and 
| the length of stroke, 4ft. Gin. 
| _ The valve gear is shown to a larger scale in the detail draw- 
| ing, and deserves careful examination. A single excentric 
| works all the valves. The steam valves are worked by two 
| flat a pieces C, each about 2in. broad and ,4,in. thick, of 
steel. These take against toes or stops on the valve rods as 
shown. The valve rods are continually pulled into such a 
position that steam is shut out of the cylinder by two flat bar 
steel springs D partly concealed in the rocking lever. Thetime 
of closing of each valve is determined by the instant at which 
the flat steel trigger is lifted out of contact with the toe or stop 
on the rod. The governor does this in a very simple way. It 
causes a stop F to rise and fall, by direct action, as own in our 
engraving. Thestop carries at its outer end a small projection 
of hard brass. The triggers have curved tails, H, which are 
carried under the stop, backwards and forwards at each stroke. 
When the governor rises the stop falls, and, obviously, 
the lower the stop the earlier in each stroke will it catch the 
trigger tails, and permit the valves to close. I is a dash-pot. 
The number of parts is very small. The action is very simple. 
There is hardly anything to wear out that cannot be replaced at 
the cost of a few shillings, and in a very few minutes. 
altogether this valve gear is perhaps the most taking in the 
exhibition. 

The air pump, which is horizontal, is worked by a rocking 
arm by means of a short connecting rod from the crank pin. 
The piston crosshead is solid, keyed on; the connecting rod 
fitted to the crank by a strap. All the movin parts are of 
mild steel. The fly-wheel is cast in halves. With regard 
to the appreciation of the Corliss system on the Continent, no 
| stronger evidence can be given than the fact that MM. 
| Gavrian et Fils, sole licencees for France, have erected 450 

within the last eight years of an aggregate indicated horse- 
| power of 65,000, and go where one wi pena the different 
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sections, one finds a modified copy in some form or another of 
the genéral arrangement, or of the valye gear, in most of the 
engines exhibited. The engine above described is beautifally | 
finished, its parts are solid and symmetrical, and nothing could 
be more even and quiet than its motion. 


| 
| 
| 
; . | 
| 
| 
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[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to | 
the Patent-office officials bu giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
0; turning to those pages and finding the numbers of the Speciji- 
cation. ] — 


Grants and Dates of Provisional Protection for Six Months. 


1774. Improvements in Lerrer and other Batances, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Franklin Fair- 
banks, St. Johnsbury, Caledonia, U.S. 

1772. Improvements in Door Beuts or Door ALARMS and other BELLs, 
Thomas Eldershaw, Aston, Birmingham. 

1776. Improvements in BrnpixG ApPaRatus for reaping machines, Thomas 
Peckett, Manchester. 

1777. Improvements in CompinG Macutnes, Christopher Duffield and Isaac | 
Best, Bradford. | 

1778. Improvements in Ou Press PLates, Harrison Holt, High-street, | 
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1779. Improvements in SPEakiNG TELEPHONES and in apparatus connected 
therewith, Joshua Franklin Bailey, Charing Cross, London.—A commu- 
nication George May Phelps, New York, U.S. 

1780. impr its in the facture or treatment of Parrr for pre- 

vention of fraud, Alfred Anthony Nesbit, Gracechurch-street, Lon- 





1781. BREECH-LOADING FrrE-,RMs, Hugh Adams Silver and Walter 
Pletcher, Sun-court, C ill, London.—2ad May, 1878. 

1782. Improvements in Surrts, James Weeks, Peckham, Surrey. 

1784. Improvements in inery for Kxrrtmsc Heaps, Isaac Moorhouse 
Livsey, Ashton-under-Lyne, Lancashire. 

1785. Improvements in apparatus to be used in the manufecture of Try 
Pxares and Terne-PLates, George Hatton, Kidderminster, Worcester- 





1787. Improvements in Taps or Cocks for registering and measuring wines 
or other fluids, Edward Rowland Corrie, Epsom, Surrey. 

1788. Improvements in the manufacture of Decorative Bricks, TILEs, 
TABLETs, and other similar articles, to be used in the erection and orna- 
mentation of buildings, James Arthur Cundal!, Leeds. 

1789. Improvements in WAaTCHEs, of which improvements are 
applicable to other time-keepers, William Borthwick Smith, Warwick- 
row, Coventry, Warwickshire. 


cksi 

1791. Improvements in Brick-makinc Macurvery, Frederick Firth, 
Joseph Firth, and Edwin Firth, Dewsbury, Yorkshire. 

1792. A new or improved Mat or Ruc Composep of Woot or other material 
in imitation thereof, Thomas Ogden and John Edward Thomas, Halifax, 
Yorkshire. 

1793. Improvements in and connected with Bakers’ Ovens, and in the 
utilisation of the heat therefrom, Peter Jensen, Chancery-lane, London. | 
—A communieation from Francois Alexandre Lamoureux. Paris.—3rd 
May, 1878. 

1797. Lmprovements in the construction of WHEELs applicable to carriages 
for road, tramway, or railway, Joseph Smith, Siddal, near Halifax, 
Yorkshire. 

1798. Improvements in Gas Encrves, applicable in part to other uses, 
Richard Hallewell, Blackburn, Lancashire. 

1799. Improvements in Wee ts for vehicles, Frederick Hazeldine, Lant- 
street, Southwark, Surrey. 

1800. Improvements in RecEPTACLES or APPARATUS for containing, storing, 
and transporting acids and fermented, aérated, and cther liquids and 
fluids, John Holden, Manchester. 

1801. Anew or improved Bittiarnp Taste Detector Ciock, John Guy 
Wilson, Manchester.— A communication from Edward Pfitzner, Breslau, 
Germany. 

1802. Improvements in UniversaL Sarety Apparatus for elevators aud 
the like apparatus, Frank Wirth, Frankfort-on-the-Maine, Germany.— 
A communication from Leopold Lebrecht Stieler, Stolp, Germany. 

1803. Improvements in machinery for Lastinc Buots and Suogs, William 
Robert Lake, Southampton-buildings, London. — A communication 
from Henry Graham Thompson, Milford Connecticut, U.S.— 4th May, 
1878. 

1805. Improved means and apparatus for GeneraTINe Gaszous Fivip 
under Pressvre, suitable for Propuctne Motive Power, John Imray, 
Southampton-buildings, London.—A communication from Auguste 
Quentin, Boulevard de Strasbourg. Paris. 

1806. Improvements in the means or mode of Formrne and F1xine Stvps, 
Kyoss, Burroys, and Fasteners for braces, belts, straps, mill banding, 
bale ties, and other like articles, Frederick Dowler, Henry Dowler, and 
Frederick Dowler, jun., Aston, Birmingham. 

1807, Improvements in the construction of Wixpow Buitnp Ro.iers and 
Cornice Povss, and in the fittings therefor, William John Earle Henley, 
Anerley, Surrey. 

1809. Improvements in Pistons and Vatves for steam engines, and in the 
pistons and piston rods for air compressors, such improvements being 
also applicable for other purposes, William Timbrell Clark, Queen-street- 
place, London. 

1813. Improvements in Repeatinc Frre-arms, William Robert Lake, 
Southampton-buildings, London.—A communication from George Van 
Valmisberg, Neuhausel. Hungary. 

1815 Improvements in Lusricators with Coytixvous Actiox, Arthur 
Charles Henderson, Southampton-buildings, London.—A communica- 
tion from Louis Consolin, Havre. 

1819. Improvements in the means of Securrnc the Hannes of TaBLE 
CuTLery and other similar articles, Albert Harrison, Sheffield.—éth 
May, 1878. 

1821. Improvements in GrinpINc MILLs, William Morgan-Brown, South- 
ampton-buildings, London.— A communication from Peter Turner 
Elting, Boston, Massachusetts, U.S. 

1823. Improvements in Prorectinc from Wear the Surrace of Leatuer, 
GUTTA PERCHA, or other flexible elastic material, James Price, Dublin, 
Treland. 

1825. Improvements in GarpDEN, Roap, and other like rollers, James 
Price, Dublin, Ireland. 

1829. Improvements in DupLex and other Hyprocarson BurNers for 
oil lamps, William Edward Fisher, Handsworth, Stafford. 

1831. Improvements in the construction of Resprrators, Joseph Ralph 
Chislett, Plymouth. 

1833. Improved means for Takinc Impressions of the Mourn for dental 
purposes, Michael Eugene Toomey, Rathbone-place, London.—7th May, 
1878. 

1837. Improvements in VentTILATING Snips and other vessels, and in appa- 
ratus therefor, John Boag, Liverpool. 

1839. Improvements in TumMBLERS or WasHinc Macutyes for washing 
hides or skins, applicable for washing other articles, materials, or 
fabrics, James Hight, Old Kent-road, Surrey. 

1841. Iimprovements in apparatus for Markinc or Printinc, Edmund 
Brace, Glasgow. 

1843. Iraprovements in Sream Enorves, William Rennie, Newry, Ire- 
land. 

1845. Improved construction or arrangement of MeTaLric TiLes or Stans 
for roofings of buildings generally, Henry Gardner, Fleet-street, Lon- 
don.—A communication from Luc Guillet-Brossette, Lyon, Rhone, 
France. 

1847. Improvements in Fastentncs for solitaires, studs, sleeve-links, 
boots, bags, and other articles, Benjamin Edward Halford, Smethwick, 
Staffordshire. 

1849. An improvement in Smoxryc Pires, Louis Chaux, Boulevard de 
Strasbourg, Paris. 

1853. Improvements in CLosinc or StopPERING Gass and other Bort ies, 
and in tools for making the same, Robert John Smith, Manchester. 

1857. An improvement in Watcues, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Albert Guinand, Marseilles, 
France.—8th May, 1878. 

1859. Improvements in Warer Taps, George Arundel, Sheffield.—9th | 
May, 1878. 

395. Improvements in the means of and apparatus to be employed in the 
manufacture of Rinpon, Frince, and CnHenttie, Leedham Binns, 
Oakenshaw-Low-Moor, Yorkshire.—30th January, 1878. 

1404, Improvements in the manufacture of Scissors, Robert Johnson 
Watts and James Memmott, Sheffield, Yorkshire.—8th April, 1878. 

1462. Improvements in the means or appliances for Resistinc TORPEDOES 
or SupMARINE ExpLostve Bopies, George Augustus Pepper Staveley, 
Strand, London.—1l2th Apri/, 1878. 

1602. hmprovements in the process for PRopUCING ARTIFICIAL MARBLES, | 
and rendering the same waterproof, Richard Guelton, Union-strect, * 
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Berkeley-square, London, and David George Sandeman, Piccadilly, 
London.—20th April, 1878. 

1654.:An improved machine for Sramptnc or CrusHING Ores, and for 
other like purposes, Samuel Henry Fortnom Cox, St. Columb Major, 
Cornwall. — 24th April, 1878. 

1695. Improvements in or applicable to Bertas for PassENGERS, and 
pens, stalls, or boxes for animals, on ship-board, to retain them in a 
level position, ‘and to prevent sea-sickness, John Calvin Thompson, 

southampton-buildings, London.—27th April, 1878. 

1794. Improvements in Darninc Macuines, Edward John Chambers, 
Ipswich, Suffolk.—4th May, 1878. 

1808. An improved lever action for PROPELLING Bicycies, tricycles, and 
such like vehicles, Frank Agnew, Jacob Walker, and Samuel Dorset, 
Wolverhampton, Staffordshire. 

1812. Animproved mode of and means for Prorectine the OrEeNiNGs of 
Wixpows and Doors on the Approacn of Firs, William Robert Lake, 
Southampton-buildings, London.— A communication from Theodor 
Obach, Vienna, Ausstria. 

1814. Improvements in HovseHoLp and other Fire-Licurers, William 

Henry Clarke and James O'Brien, North-street, Hercules-buildings, 

Surrey. 

816. Improvements in Tension PULLEYs and in l’ULLEY-corD ATTacu- 

MENTS, William Webster, Clapham, Surrey.—6th May, 1878. 

1822. lmprovements in Sewinc Macuine TaBLes, Carl Pieper, Dresden. 

A communication from Max Gritzner, Charles Delisle, Rudolf Gritzner, 

and Julius Gritzner, Durlach, Baden. 

1824. Improvements in machinery or apparatus for Breakinc or 

Repvcine Srongs and other hard and brittle substances, George Dalton, 

Leeds, Yorkshire. 

1826. An apparatus to°Opviare Exposions of Borers and other vessels 
subjected to pressure, John Napier, Edinburgh, N.B. 

1828. Improvements in apparatus for Screenmnc CoaLs or similar 
materials, James Stedman Dixon, Glasgow, arkshire, N.B. 

1830. Improvements in the combination and arrangement of apparatus 
for the InsTANTANEOUS CLOSING and SecURLNG of the Ports, AIR-HOLEs, 
and other Simiar Opentes in Sarps of War and other Vesse.s, James 
Rooney M‘Donald, Sheerness, Kent. 

1832. Improvements in the manufacture of O1skiN GARMENTS, David 
Johnson, Old Ford, London. 

1836. Improvements in the construction of Sroois or Bossrns for use in 
thread or yarn preparing machines, James Aimers, Galashiels, Selkirk, 
N.B.—7th May, 1878. 

1838. Improvements in and appertaining to SUBMARINE or SURAQUEOUS 
Boats or Vessets for removing, destroying, laying, or placing torpedoes 
in channels and other situations, and for other purposes, George 
William Garrett, Chorlton-road, Manchester. 

1840. Improvements in apparatus for SYNCHRONISING or SETTING CLOCKS 
or other TrMEKreEPERs, George Lund, Pall-mall, Westminster. 

1842. An improved Tare Measexe, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London.—A communication from Asahel Fleetwood Ward, Phila- 
delphia, Pennsylvania, U.S. 

1844. Improvements in Vatves or Taps used for steam, water, gus, or 
other liquid or fluid, such valve or tap being specially applicable for 
tallow cups for lubricating purposes, George Kershaw Ashworth, 
Halifax, Yorkshire. 

1846. Improvements in Steam BorLers, Joseph Sheldon Stubbs, Tiverton- 
street, Ardwick, Manchester, 

1848. Improved means of and apparatus for CoupLinc and Uncoverrne 
Rattway Trucks, William Mawlam, Stockton-on-Tees, Durham. 























1850. Improvements in ADJUsTaBLE Desks, Carl Heinrich Justus Engels, 
Hamburg, Germany.—A communication from Richard Bithorn, Gorlitz, 
Germany. 

1852. Improvements in Firesack Borters, James Fagan, Cavendish- 





treet, Skipton, Yorkshire. 

1854. Improvements in Umpre.ias, SunsHapes, and like WeaTHER 
Prorecrors, Alexander MacMillan, London. 

1358. Improvements in Sautries for Looms, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Alexander 
Doherty and John M‘Hugh, Fall River, Bristol, Rhode Island, U.8.— 
8th May, 1878. 

1862. An improved Sream Motive Power Ener, Adolphe Frangois 
Caron and Edouard Julien, Paris. 

1864, An improvement or improvements in ConNecTING and ADJUSTING 
Koss with their Sprinp_es, Henry Shaw, Wheeler-street, Birmingham. 

1866. Improvements in the manufacture of ARMOUR-PLATES, George 
Wilson, Cyclop Works, Sheffield, Yorkshire. 

1868. Improvements in Sewinc Macutnes, Frederick Leonardt and Alfred 
Christmas Andrews, Birmingham. 

1870. An improved process of Propucinc Desicns in Reier for obtaining 
moulds therefrom, from which ornamental and other articles, designs, 
and patterns can be produced, William Stripp, St. Austell, Cornwall. 

1872. An improved Fasrenine for Securtye the Enps of [ron or other 
MetaL Banps used in packing cotton bales and other bale goods, 
Terence Doherty, Liverpool. 

1874. An improved form of Sutrmate of Lie and a special process for 
the preparation of the same, to be used as an element in the composi- 
tion of paper and the finishing of cotton goods, and as a substitute for 
terra alba, clay, and other substances now employed in the manufacture 
of paper and other goods, Frederick John Cheesbrough, Water-street, 
Liverpool.— A communication from Cornelius Tuers Tomkins, New 
York, U.S.—9th May, 1878. 

1878. Improvements in the means and apparatus employed for Prevent- 
inc Fraups in CuHeques, bills, and other negotiable instruments, 
James Hodgson, Queenhithe, London. 

1880. Improvements in WATER-GRATESs or HEARTHS for steam boiler and 
other furnaces, George Green, William Alfred Green, and James George 
Green, Aberystwith, Cardiganshire. 

1884. Improvements in apparatus for Heatinc and Dryixnc Waeat, 
Gratyx, and Mippiincs, Thomas Hartley Preston, Kirkby Stephen, 
Westmoreland.—A communication from Edward Hempstead Gratiot, 
Platteville, Wisconsin, U.S. 

1886. Improvements in Saits or WHEELS for WinpMiLts, Gerard Wenzes- 
laus von Nawrocki, Leipzigerstrasse, Berlin, Germany.— A communica- 
tion from Carl Schroeder, Charlottenburg, Berlin. 

1888. Improvements in machinery for the manufacture of CarRiaGe 
Axes, Jabez Lones, Charles Vernon, Edward Holden, and Ralph 
Bennett, Sandwell Ironworks, Smethwick, Staffordshire. 

1890. Improvements in Tramway Rats, James Hight, Old Kent-road, 
Surrey. 

1892. Improvements in the Permanent Way of Rariways and Tram- 
ways, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from Percy Wells, Adelaide, South Australia. 

1894. An improved process for Dyremsc ANIMAL Supstances, Henry 
Edward Newton, Chancery-lane, London.—A communication from Jean 
Baptiste Motte-Dewawrin, Paris.—10th May, 1878. 

1896. Improvements in and relating to VaLve Apparatus for steam and 
other cylinders, William Pengilly Martin, Falmouth, Cornwall. 

1898. Improvements in Dress-HoLpers, Henry Manning Knight, Love- 
lane, Wood-street, London. 

1900. Improvements in Dapeinc Brushes employed in machinery for 
combing wool and other fibrous substances, Joseph Ross and Charles 
Pearson, Bradford, Yorkshire. 

1902. Improvements in Vatves for WareR-cLosers and other sanitary 
purposes, Joseph Anderson, Wortley, Yorkshire. 

1904. Improvements in the TREATMENT and PurRtFicaTION of Sucar, John 
Frederick Cooke Farquhar and James Burns Macfarlane, Long-acre, 
London. 

1906. Improvements in the Composition employed for flooring purposes 
and in the method of laying the same, Samuel Barrett, Shipley, near 
Leeds, Yorkshire. 

1908. Improvements in apparatus for CLEANING YARN and Tareap, John 
Knowles, Bolton, Lancashire.—11th May, 1878. 

1912. Improvements in apparatus employed in the manufacture of Meat 
and Fiove from wheat and other cereals, John Thomson King, Liver- 
pool.—A communication from Henry Beaufort Sears, Paris. 

1914. Improvements in machinery for manufacturing HorsesHoEr Naltts, 
William Robert Lake, Southampton-buildings, London.—A communica- 
tion from Henry Brinsley Sheridan, Cleveland, Ohio, U.S. 

1916. Improvements connected with the Proputsion of Steam Tram- 
cars, which improvements are also applicable to other similar purposes, 
Astley Paston Price, Lincoln’s-inn-fields, London.—A communication 
from Alexandre Arson, Paris. 

1918, Improvements in the method and means of RerropucinG Puans, 
drawings, writing, and the like, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Emil Holtzmann, Speyer, Germany. 
—l3th May, 1878. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2035. Improvements in machinery for Grinpinc WieraT and in the 
process of milling, Herbert John Haddan, Strand, Westminster.—A 
communication from the Milwaukee Middlings Mill Stone Company, 
Wisconsin, U.S.—22nd May, 1878. 

2058. An improved apparatus for Exuisiting PusBLic ANNOUNCEMED 
Charles Thomas Wood Piper, Plymouth, Devonshire. May, 1 

2068. Certain new and useful improvements in machinery for PropELLine 
Vesses, some ef which are applicable to other purposes, Sydney Pitt, 
Sutton, Surrey.—A communication from John Baird, New York, U.8.— 
23rd May, 1878. 

2069. Improvements in the process and apparatus for the manufacture of 
Gas for heating and other purposes, Roswell Sabine a New-inn, 
Wych-street, Strand, London.—A communication from William Hark- 
ness, New York, U.8.—23rd May, 1878. 









2096. A HyprRo-ELEcTRIC Brake, applicable to all rotating or rolling 
machines, either stationary or movable, and specially to railway trains, 
William Morgan-Brown, Southampton-buildings, London, — A com- 
munication from Jules Sabatier and Louis Pouget, Montpellier, France, 

~25th May, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 


1954. TREATMENT? of Exorera, Joseph James Coleman, Glasgow.—28¢th 
May, 1875. 

1963. Dovsiine Yarn, John Brown Moscrop, Red Lumb Mills, near Roch- 
dale.—28th May, 1875. 

1968. SreaM Enotnes, Alfred Hilton Legge and John Stevenson Richard- 
son, Darlington.—20th May, 1875. 

1989. THRASHING Macuines, Henry Shackler and John Newsam, Upper 

Jlatford, near Andover, Hampshire.—31st May, 1875. 

2026. Steam Pumps, John Wyman Blake, George-strect, Manchester. 
June, 1875. 





2ad 


rederick Greening, Beaufoy-road, Plaistow-road, 







Corron, ederick Greening, Beaufoy-road, Plaistow-road, 

—4th June, 1875. 

2107. Steam Cars, &c., Marie Leon Buret De Longagne, Brussels.--Sth 
June, 1875. 

2138. Kitn Fioors, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—1l0th Jui 

1985. FuRNACE Bars, 
Slst May, 1875. 

1986, Fasrenine Tires, Dugald Drummond, Cowlairs House, Lanarkshire, 
N.B.—31st May, 1875. 

2005. Screws, John Frearson, Birmingham.—1lst Juve, 1875. 

1988. Mirrors, &c., John Henry Johnson, Lincoln’s-iun-fields, London. 

-3lst May, 1875. 

2015. Bumpines, Thaddeus Hyatt, Gloucester-gardens, Hyde Park, Lon- 
don.—2nd June, 1875. 

2035, Hoss-prres, Matthew Smith, Ashton-under-Lyne, and George Hilton 
Smith, Manchester,— 2nd June, 1875. 

1992, Equicisrium in Suips’ Cazins, William Lanphier Anderson, Court 
Lodge, Caterham, Surrey.— ‘lst Afay, 1875. 

2001. Gaszous Liquips, Auguste Adrien Mondollot, Boulevard de Stras- 
bourg, Paris.—1st June, 1875. 

2013. Drittixnc Machines, Edmund Edwards, Southampton-buildings, 
London. —2nd June, 1875. 

= ‘Fitters, John Frederick Crease, Eastney, Southampton.—2nd June, 

v. 

2182. Riverrinc Macutxe, William Robert Lake, Southampton-buildings, 
London.—l4th June, 1875. 

2033. Sreamine Woven Faprics, Horatio Stead, Halifax, and Bennett 
Appleyard, Wakefield, Yorkshire.—2ad June, 1875. 








, Is75. 
Frederick Charles Richardson, Henlow, Bedford.— 














Patents on which the Stamp Duty of £100 has been Paid. 


1483. Sprvnine and Doustre Corron, William Seed, Preston. —3rd Jui, 
1871. 

1456. PLoventne and Tittixe Lanxp, James Edward Ransome, Ipswich. 
lst June, 1871. 

1472. Naizs and Tacks, John Dean and John Horton, Birmingham.—2nd 
June, 1871. 

1546. Steam Generators, Thomas Cowburn, Knott Mill, Manchester. 
10th June, 1871. 

1460, ELecrric Banps, &c., Isaac Louis Pulvermacher, Regent-street, 
London.—lst June, 1871. 

1480. ATTEMrERATORS, James Turnock, Ross, Herefordshire. 
1871. 


Srd June, 





Notices of Intention to Proceed with Patents. 

171. AnmouR-PLATES, Robert Hadfield, Sheffield.—-14*h January, 1878. 

317. Guass Tubes for TuermMometrrs, Luigi Peroni, Hatton-garden, Hol- 
born, London. 

319. Locks and Fastentnes, Frederick Henry Baggs, Southampton-build- 
ings, London.—A communication from William Paterson. 

323. Horsesnoe, Gerard Wenzeslaus von Nawrocki, Berlin.—A communi- 
cation from Otto von Ruville. 

327. Breecu-LoapInc Finr-arms, Charles Villin, Piccadilly, London. 
24th January, 1878. 

336. Ovens, William Galloway, Cardiff.—25th January 

346. Factno Brick or Titz, Henry Jones Lanchest 
January, 1878. 

351. Inow Supersrrucrure of Ratmways, Henry Conradi, Lower James- 
street, Golden-square, London.—A communication from Gottlieb Lud- 
wig Briickmann. 

355. MANGLING Faprics, &c., Gerard Wenzeslaus von Nawrocki, Berlin. 

A communication from Heinrich Albers. 

356. Sopa and Porass, Gerard Wenzeslaus von Nawrocki, Berlin.—A 
communication from Ernst Siermann. 

358. Prosectrites, Townshend Griffiii, Market Drayton, Salop. 

362. TusvLaR Stream Borters, Benjamin Joseph Barnard Mills, South- 
ampton-buildings, London.—A communication from Julius Gustav 
Schmidt.—238th Januery, 1878. 

370. Boiters, Charles Alphonse Matthey, Reading, Berks.—29th January, 
1878. 

385. Ou. Stoves, Charles Adolphus Henry Jonas, Studley-road, Clapham- 
road, Surrey.—A communication from Joseph Dobinson. 

398. Castors, Arthur Martyn, Cauk-street, Leicester. 

398. Risnox, &c., Leedham Binns, Oakenshaw-Low-Moor, Yorkshire.— 
30th January, 1878. 

406. ExpLopinc Dynamite, John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Friedrich Wittenberg. 

413. Musica. Boxgs, John Manger, Bartlett’'s-buildings, 
communication from Auguste Paillard. 

419. Boort-sacks, James Harvey, Old Kent-road, London. 

420. Trreveies, John Richer and Frederick Valentine Richer, Twicken- 
ham, Middl <.—3lat January, 1878. 

$27. Ou. Boxes, &c., Peter Jensen, Chancery-lane, London.—A communi- 
cation from Bernhard Stauffer.—l«t February, 1878. 

519. Exrraction of Arsenic, &c., August Samuel Leopold Leonhardt, 
Mainkur, Germany.—8th February, 1878. 

544. Prokuinc Piares, John Glyn Thomas, Penclawdd, Glamorgan.—9th 
February, 1878. 

596. Evecrricrry, Edward Brailsford Bright, Delahay-street, Westminster, 
London.—13th February, 1878. . 

651. Mrxe Caces and Lirts, Frederick Leonardt and John Craig, Bir- 
mingham. 

652. Corxixe Borries, Johann Schultz, Alter Steinweg, Hamburgh.— 
16th February, 1878. 

668. Steam and Hyprav ic Pressrs, Alexander Melville Clark, Chancery- 
lane, London.—A communication from John Fisher Taylor.—1sth Feb- 
ruary, 1873. 

680. MrxtnG, Strrinc, and Comrressixc Tea, William Parnall, Bristol.— 
19th February, 1878. 

6v9. Woon, &c., Edward Brailsford Bright, Delahay-street, Westminster, 
London, 

710. Axie-roxes, William Robert Lake, Southampton-buildings, Lon- 

—A communication from Gilbert Augustus Morse.—20th February, 


, 1878. 
er, Brighton.—26th 











London.—A 














1878. 
738. Evurrica Sprinos, Frauk Joynes, Sheffield, Yorkshire.—22nd 
February, 1878. 
776. Graty Binvers, Sydney Pitt, Sutton, Surrey.—A communication 
from 


Edwin Ruthven Whitney, Charles Lucien 

25th February, 1878. 

7 Locks, Alexander Melville Clark, Chancery-lane, London,—A 
communication from Frank B. Davis and James Cartwright.—18th 
March, 

1155. TeLecrapus, Richard 
Wright, Leadenhall-street, and 
Canonbury Park North, London,—1 


jussé, snd Angus 








‘ Theiler, Canonbury-road, John Edward 
Meinrad Theiler, Attenstein Villa, 
3rd March, 1878. 





| 1314. Apparatus for Frttine Casks, &c., John Smith, Derby.—3rd April, 


1878. 

1628. Printing Macninery, James Cope, Farringdon-road, London.— 

1 April, 1878. 

CHARGING and Drawine Gas Rerorts, William John Warner, South 
Shields.—24th April, 1878. 

1676 Mera.tic Bepsteaps, &c., William Brown, Smethwick.—25th April, 
1878 

1688. Lamps, Henry Frederick Oscar Timme, Basinghall-street, London, 

-A communication from Gustav Stobwasser.—26th April, 1878. 

1753. Lockine Nuts, Henry Bezer, St. John-street, Smithfield, London.— 
lst May, 1878. 

1764. Gas, Samuel Cutler, Millwall, London.—2nd May, 1878. 

1791. Brick-MAKING Macuines, Frederick Firth, Joseph Firth, and Edwin 
Firth, Dewsbury, Yorkshire.—3rd May, 1878. 

1807. Burxp Rotiers, &c., William John Earle Henley, Anerley, Surrey. 
—tth May, 1878. 

1833. TAKING Lupresstons of the Moutu for DentaL Purposes, Michael 
Eugene Toomey, Rathhone-place, London.-7th May, 1878. 

1880. Warer-orares for Sream Borter Furnaces, George Green, William 
Alfred Green, and James George Green, Aberystwith, Cardiganshire.— 
10th May, 1878. 

1956. ComBinc TEXTILE MarerIALs, Emile Hiibner, Rue Laffitte, Paris.— 
15th May, 1878. 

2018. ArriviciAL Learner, William Robert Lake, Southampton-build- 
ings, London,--A communication from Edward E. Floyd.—20th May, 
1878. 
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2085. Grixpinc Wueat, &c., Herbert John Haddan, Strand, London.—A 
communication from’ the’ Milwauke Middlings Millstone Company.— 
22nd May, 1878. 
All ns nertegen interest in opposing any one of such application 

should leave particulars in writing of their objections to such application 

at the office of the Commissioners of Patents within twenty-one days after 
date, 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


3730. Fevtixc Macutvery, J. Ledger.—Dated 8th October, 1877.—(A 
communication.) 8d. 

In order to obtain hat shapes with a greater thickness towards the 
edges than at the centre or crown of the cone of the shapes, they are 
passed between two series of rollers having a continuous rotary motion, 
and an alternating rectilinear horizontal motion, the top set always 
moving to and fro in an opposite direction to the bottom set. 

3843. Bureaus, Bookcases, &c., A. Foley.—Dated 17th October, 1877. 6d. 

An outer casing running from top to bottom of the piece of furniture 
contains all drawers, shelves, &c., and a flap for writing serves when not 
in use to cover the pigeon-holes, &c., but which when in use finds a solid 
footing upon the top drawers or cupboards which project forward froin 
the lower part, so as to form a table, the surface of which is fitted with 
pieces of india-rubber to form a regular bearing surface for the flap. 
3254. Expansion anp Contraction CoupLinG ror SIGNAL AND TELE- 

GRAPH Wires, G. Pickersgill.—Duted 18th October, 1877. 6d. 

A metallic tube is fitted with a piston passing through either end and 
connected to the wires, such piston being fitted with vulcanised india- 
rubber discs, and forms a p ing dium, allowing the wire to 
expand or contract, at the same time retaining the required tightness. 
83860. P1anorortes, W. G. Eavestaf/.—Dated 18th October, 1877. 6d. 

In order that the frames may resist the tension of the a they are 
constructed in the following manner;:—For an upright oforte a 
rectangular frame of hard w is made to correspond in breadth and 
height to the desired back frame. Parallel bars of wood equal in length 
to the height of the frame are glued thereto at equal distances apart, the 
end bars being laid upon the side bars of the frame. Between the ends 
of the bars filling-in pieces are glued, thus forming a kind of grid frame 
with a flush surface, to which a second frame made in the same manner 
is attached by glue. The back frame thus formed is capable of resisting 
the parallel, cross, and diagonal strains of the most modern arrangement 
of pianoforte strings. 

3861. Rairway Brake anv SIGNALLING Apparatus, Hl. E. Newton.— 
Dated 18th October, 1877.—-(A pony en rane la. 

A piston is fitted loosely in an air-tight cylinder, and is attached by an 
elastic chamber connected internally to the pipe jeading to the exhaust 
pump. The piston rod carries a cross-head which puts the brakes in 
action by its connection through levers and rods with a drag chain lead- 
ing to the brakes. A valve in the piston opens inwards under the action 
of the exhaust pump, and creates a vacuum in the cylinder through the 
elastic chamber. Air being admitted into this chamber through a valve 
in the exhaust pipe, or = the rupture of that pipe the brakes will be put 
on. An alarum upon the locomotive is sounded when the brakes are 
applied, the hammer of such alarum being operated by clockwork 
released and set in motion by the destruction of a vacuum under a 

liaphrag Semaphore signals are held in recesses in each carriage by 
the action of a vacuum maintained under a diaphragm which may be 
destroyed by « valve fitted with a handle, by pulling which the signal of 
the carriage falls down (so as to indicate from which carriage the alarin 
comes), and the brakes are applied on all the carriages, the alarum_ being 
sounded at the same time. The coupling pipes are formed with valves at 
their extremities, which are opened either in the act of coupling the pipes 
together, or preparatory to making the connection. 
3871. Parer, Exvetore, on Wraprer Comprnep, J. J. Macky.—Dated 
19th October, 1877.—{Not proceeded with.) 4d, 

A sheet of paper is cut so that it serves for communications, as an 
envelope, or as a wrapper or cover for things sent by post. 

3881. Om Lams, A. Batlye ond W. and J. Atkinson.—Dated 19th October, 
1877. Ge. 

Torch or open lamps are formed with a single compartment closed. by 
an air-tight lid, and near the bottom is the tube or spout for the wick. 
As the chamber is hermetically scaled the oil cannot run out of the spout ; 
but on a wick being inserted a sufficient quantity is drawn up for burn- 
ing or illuminating purpuses. A is arranged round the mouth of the 
spout to catch any overtiow of oil. 

3882. Reevs or Swirts ror Winpine Corton, &c., J. Stubbs.—-Qated 19th 
October, 1877.—(A communication.) bd. 

In order to enable the hank to be removed when a certain length has 
been wound, the frame is made with a part capable of swir on a 
centre and carrying the axis of the reel or swift. When this part is 
turned outward the axis is liberated, and the end of reel left free for the 
hank to be stripped, at the same time the swinging part acts upon any 
incline so as to support the reel during the stripping. The bobbins are 
placed horizontally upon suitably formed cradles instead of spindles. 
83888. CuriNG on Suapine Stone, J. Holgate.—Dated 20th October, 1877. 

6d, q 

Upon the ordinary travelling table is fitted an adjustable table resting’ 
upon a ball-and-socket joint, by which it can be set at any angle, in order | 
to bring the whole of the surface of an irregular or uneven stone under 
the action of the cutters without wasting the stone by cutting away 
more in some places than is necessary. A lateral motion, as well as the 
revolving one, is given to the shaft carrying the cutters, so as to preserve 
a straight line in the points of the cutters. The cutters are arranged 
round the shaft spirally, and are regulated so that not more than one 
cutter is acting at the same time. 

. MACHINERY FoR CombBInG WooL, G. Brook and J. Stake.—Dated 
20th October, 1877. 6d. 

The “ dabbing brush” used for pressing the wool between the teeth 
of the circular combs, is replaced by star wheels placed between the 
rows or teeth. 

3891. bn ema C. Bach.—Dated 20th October, 1877.—(Not proceeded 
with.) 2d. 

In order to produce fringed embroidery or cloth, the fabric is held in a 
movable frame, and two sets of needles are employed, one for the 
embroidery and the other for the fringe. These needles are carried 
through the work with their threads from one side to the other by 
nippers, whilst the frame is moved in the directions desired during the 
intervals of cach traverse of the embroidery needle with its thread 
according to the pattern for the time being desired to be worked. 
3893. Srorrerinc Borries, WW. H. Rocke.—Dated 20th October, 1877.—( Not 

proceeded with.) 24d, 
A — lined with india-rubber is fitted to the under side of a plate 
formed with two lugs, between which fits the upper portion of a cam, 
the lower portion resting on a guard passing A pel the neck of the 
bottle, leaving two end pieces or struts to act as pivots on which the 
bridge aver rests, by means of which the cap swings clear of the mouth 
of the tle when open, and yet remains attached thereto. 
3894. Breecu-Loapinc SMALL-ARMs, G. Dudley.—Dated 20th October, 1877. 
—(Not proceeded with.) 2d. 

The rebounding mechanism, whereby the hammers and strikers are 
lifted to a position of safety, consists of forming a solid head in one 
with the stem of the striker, and having under it a conical shoulder, 
around the narrow end of which is a hand spring. When the hammer 
falls, the striker is driven forward, and the conical shoulder passes into 
the spring so as to open it. On the hammer coming to rest, the spring 
closes upon the shoulder, and in so doing raises the striker and hammer 
toa ition of safety. 

3895. Crtsutne anp Repucinc MippLiNGs, &c., 7. F. Hind and R, Lund. 
—Dated 20th October, 1877.—(Not proceeded with.) 
The rollers are made of paper or cotton compressed by hydraulic 











machinery to a hard texture, whereby they are rendered suitable for the 

crushing process, at the same time retaining an t of elasticity 

which renders them less liable to receive a permanent injury than those 

of iron or steel. 

8896. Fasreninos ror SxHors, Gioves, &c., J. S. Hall.—Dated 20th Octo” 
ber, 1877.—(Cowplete.) 4d. 

A hi or Billet is formed on the edges of the opening in the 
article to be fastened. A number of clasps are attached to a tape, one 
end of which is made fast to the material at the commencement of the 
opening. The clasps are made with circular ends to slide over the beads, 
and are pulled upwards by the free end of the tape, thus drawing the 
edyes together and fastening the article. By pulling the clasps down- 
wards the opening enlarges and allows the article to be withdrawn. 
3897. ImpLeMeNT FoR SpreaDING BurTerR on BreaD, L. Morris.— Dated 

22nd October, TT. 2d. 

A cavity is formed in a knife to receive cither a solid or liquid heater, 
whereby the butter may be more easily spread. 

83898. Manuracture or Soap, FE. P. Alecander.—Dated 22nd October, 
1877.—(A communication.)\—(Not proceeded with.) 2d. 

Into lye of about 12 deg. Beaumeé, are immersed the oil-bearing fruit or 
seeds until the lye has penetrated the organic matter and saturated the 
fatty matter in the cells. The saponified seeds are reduced to a pasty 
mass and well mixed, and finally moulded into cakes or tablets, which 
are then dried and allowed to harden. 

3899. Se.r-actinc MuLes ror Srrnnina, J. Carr and T. Waring.—Dated 
22nd October, 1877. 4d. , 

In order to tighten up the slack of the “backing off” chain used in 
self-acting mules, the chain is attached to the “‘ backing off snail” at one 
end, and the other end by a screw bolt to a small cam mounted on a stud 
fixed in a bracket attached to the framing. To this cam is attached a 
small pulley, to which one end of a second chain passing over a carrier 
pulley is attached, and ted at its other end to the “boot leg 
slide ” which is attached to the front of the carriage and works in the 
copping rail. As the slide gradually falls by the lowering of the copping 
rail at each ‘‘ stretch” of the mule carriage, the chain pulls the “‘ backing 
off snail” further over, thus tightening or ‘‘ taking up the slack” of the 
‘backing off chain.” 

83900. Means AND APPARATUS FOR GENERATING Heat By Gas, &c., 
W. Thompsonand G. Maw.—Dated 22nd October, 1877. 6d. 

The gas is admitted to a box through pipes, and air is ulso admitted 
freely therein through the open bottom. ‘The box is divided so as to form 
an upper and a lower chamber, communicating-with each other through 
perforations in the partition, which is placed at such a height as to 
insure a proper proportion of air being mixed with the gas, so that 
the most complete combustion of the gas and the greatest amount of heat 
is obtained, 

83901. Breecu-LoapInG Fire-aRms, C. A. W. de Nordintinster,—Dated 22d 
October, 1877. Gd. 

This consists of an improved closing chamber piece, | , and 
lever, which, by means of a handle, are turned backwards and forwards 
upon three horizontal bolts secured to the right side of the plate of the 
case containing the lock. The motion of the handle forward causes the 
lever chamber closing piece and hammer to turn upon the bolt so as to 
lay open the loading chamber, eject the cartridge, and cock the firing 
spring. The cartriage being introduced, the handle is turned back and 
the trigger pulled, throwing the hammer against the chamber piece, 
where the exploding needle is inserted in the chamber, insuring the 
secure closing of the mechanism and the ignition of the charge. 

3902. Apparatus FoR FILLING AND Corkina Borties, A. Macdonell.— 
Dated 22nd October, 1877. bd. 

This relates to improvements on patent No. 2551, dated 16th July, 1875, 
and consists of placing the bottles on stands which, being caused to 
revolve, are raised by a cam into a conical valve at the end of the supply 
pipe, which is formed with two chambers so that any excess of liquid 
may be drawn off by a pump. The supply pipe serves also to receive the 
corks, from which they are forced down into the necks of the bottles, by 
means of pistons actuated by cams. 

30908. Borrtes ror AERATED Liquips, H. Codd.—Dated 22nd October 
1877. Gd. 

The bottle is formed with internal ridges placed at such a distance 
apart that the stopper when pushed in cannot pass between them, but 
passes down beyond the ends of the ridges, and when the contents are 
being poured out the stopper is arrested by the ends of the ridges and 
prevented from going back into the mouth. 

3904. Foo Sienaxs, P. Jensen.—Dated 22nd October, 1877.—(A communica- 
tion.) 6d. 

In order to enable steamships to indicate by sound signals the direction 
in which they are steering in misty weather, two whistles of different 
size are used in combination, the one giving a roaring sound, and the 
other a shrill whistle. The steam pipe is fitted with a three-way cock, so 
that the steam may be directed through either one of two pipes leading 
to the whistles; the central position shuts off the steam. 

83905. Vatve Gear ror Steam Enoines, the Hon. C. A. Parsons. —Dated 
2nd October, 1877. td. 

The ordinary link is connected at one end with the excentric on the 
engine shaft, and at the other with a short crank on a by-shaft driven by 
spur wheels at three times the velocity of the engine shaft. The link 
is jointed to a vibrating arin connected with the governor, to adjust the 
position of the link with respect to the valve rod, and consequently the 
mount of expansion desired in the cylinder. When the link 1s put half- 
way over, the motion of the valve rod will be a mean between the motions 
which would be derived from the excentric and by-shaft separately. 
83906. AprakaAtus For INDICATING Derects 1n Roors, Bripces, &c., F. 

Barber. — Dated 22nd October, 1877.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

Each part of the structure is fitted with an insulated wire, arranged so 
that an electric circuit can be made or broken by any excessive strain or 
dislocation of any part, such current causing a number to be exposed 
indicating the part damaged, 

3907. Amper VARNISH, S. Meredith.— Dated 22ad October, W877. 4d. 

Yellow amber is in an ewthen crucible with double the 

uantity of sal gemme, and sufficient spring water is added to dissolve 
the latter, and when this is accomplished more water is added and the 
crucible placed over a fire until the amber is quite white. The bleached 
amber is then placed in an iron pot to melt, when it is removed and 
allowed to stand until sufficiently cool, and then immersed in sprin 
water to climinate the sal gemme, after which it is again mel an 
spread out upon a clean marble slab to dry. It is then reduced to a 
powder and melted in an iron pot, when as much fine nut oil is added as 
will make it flow, and is well stirred. The pot is then removed, and 
when sufficiently cool, essence of turpentine is added to form a varnish 
of the proper consistency. 

8908. Esecrors, &c., J. Greshain.—Dated 28rd October, 1ST7. 6d. 

This relates to improvements on patent No. 410, dated 14th Feb., 1865, 
and consists of an apparatus actuated by a jet of steam, by which a 
partial vacuum is produced very rapidly. The fluid to be exhausted is 

ht by a pipe to a chamber in which there is a valve with four wings 
below the facing and four above to guide the valve. The air chamber is 
fastened by a flange to the steam chamber, a converging and diverging 
tube forming a continuation thereof. The wings of the valve fit into the 
interior of the central tube, the nozzle of which is coned and enters some 
distance from the steam chamber into the converging cone, which 
terminates in a parallel part and then becomes a diverging cone, having 
a screw connection with the exit pipe. A branch on the steam chamber 
is connected to the steam supply pipe. The annular area between the 
interior of the diverging cone and the end of the centre nozzle is about 
twice the area of the annular area at the entrance for the steam from the 
steam chamber to the converging cone, so that the steam expands from 
the latter to the former point before coming in immediate contact with 
the fluid. Special proportions of all the parts are given. 
3910. CLose Stoves, C. Portway.—Dated 23rd October, 1877. 4d. 

The body of the stove is lined with fire-clay, which also forms the 
hearth for the fuel. An opening for raking is left on a level with the 
hearth, but is fitted with a close-fitting cover, which may be adjusted to 
regulate the admission of air. The fuel is fed through an opening — 
with a cover) on one side of the portion of the stove above the lining, 
where there is also an opening for the outlet of the smoke, communi- 
cating with a horizontal passage immediately opposite the fuel to conduet 
the smoke and products to a suitable flue. 
$3911. Borrtre Storrers, G. Clark.—Dated 23rd October, 1877.—{Not pro- 

ceeded with.) 2d. 

An india-rubber disc is fastened to a plug, the specific gravity of which 
being smaller than that of the liquid, allows the cork to float away from 
the mouth of the bottle as the liquid is poured out. The pressure of the 
gas when the bottle is full forces the disc against the sides of the neck, 
and hermetically closes the bottle. 

3913. Grinpinc Mus, W. N. Nicholson and W. Mather.—Dated 23rd 
October, 1877. Gd. 

The grinding cone in vertical mills is suspended on the spindle, so as 
to have a free movement from the centre in every direction. A piece of 
wrought iron is fitted in the crown of the cone, and the centre carefully 
cut ina lathe. The end of the spindle receives the centre, and is drilled 
ashort distance from the top to receive a horizontal round bar which 
takes into slots formed in a cylindrical casting dropped loosely over the 
spindle, Slots at right angles to the former ones are formed on the 
upper side of this casting, and receive two vertical webs cast in the 
interior of the cone, thus completing a kind of universal joint, The feed 
adjustment consists of fixing to the concave of the mill a dome-shaped 
top with a screw thread cast thereon, and formed with openings to admit 














air, and a flange with notches to receive the adjusting lever. The hopper 

delivers into a cylindrical spout d to the dome, and, by means of a 

eg is brought nearer to or further from the cone, thus regulating the 

feed. 

3914. Motive Power Enainezs, &e., G. Williamson.—Dated 23rd October, 
1877. 1s. 

This relates to a method of transmitting the power in “ single-acting ” 
engines from the pistons or plungors to the crank shafts in such a manner 
as to dispense with the use of piston rods and connecting rods. The 
pistons or plungers are of a length about equal to that of the cylinder, 
and they are caused tu act directly with their faces or fronts upon the 
peripheries of rollers or other parts carried by the engine shaft. The 
valve for regulating and distributing fluid pressure to the cylinders is 
cylindrical, and is revolved on its axis by a pitch chain or other means 
from the crank shaft ; an annular space is formed on one end of the valve 
for the admission of fluid pressure, which maintains it in partial equili- 
brium. 

8915. Sroves, C. H. Pennycook.—Dated 23rd October, 1877. 6d. 

This consists in constructing the heating chamber of the stove above 
the furnace as a close outer case ranged vertically, preferably cylindrical, 
and of malleable or sheet iron, with one, two, or more annular rows of 
small tubes fitted tightly through a close top end, and a semi-annular 
close bottom end, having a round or semicircular end, elongated tire- 
yrate and furnace in the centre, with lateral opening and furnace mouth 
fitted above a closed-in ash-pit of the same shape, the lower ends of the 
annular tubes over the furnace being kneed and jointed laterally through 
the outer case above the fire-door, and fitted with a circular or semi- 
circular baftic plate, or it might be a closed-in chamber round their out- 
sides to receive and ensure the free entrance of the air to be heated in 
passing through them, the sides of the furnace extending some distance 
up to retain the burning fuel, and protect the lower ends of the annular 
sets of tubes ranged round it. 

8017. Raitway Crossincs aNp Switcues, W. R. Lake.—Dated 23rd 
October, 1877.—(A communication.) 6d. 

Switch rails are connected by a rod to a switch lever secured to the end 
of a rocking shaft having journals attached to the cross ties or sleepers. 
The main line rail and the branch rail are cut away. A short rail is 
secured to a plate with a central pivot extending down through a bearing 
plate into the cross ties, thereby giving rigidity to the first plate and 
torming a centre upon which the short rail turns. The bearing plate is 
secured to the cross tie, and has ears lapping over the plate to hold it in 
place and allow the required movement of the short rail to make the 
connection with the main line or switch rails. By this arrangement the 
obstruction of the short rail by stones is prevented. Stop pins are 
arranged to stop the rail in the right positions. 

3918. Brakes ror Carriaces, H. EL. Newton.—Dated 23rd October, 1877. 
—{A communication.) Not proceeded with.) 2d. 

A metal disc is secured to the inner face of the nave or hub of the 
wheel to take the pressure off the brake block. The contact surfaces of 
the disc and nave may be made to interlock. The brake block is carried 
by a lever, which is pivotted to plates made fast to the axle, and this 
lever may be worked in any suitable manner to put the brake in or out 
of action. Fitted to the side of the disc is a ring for preventing any oil 
which may escape from the axle box finding its way on to the brake 
surfaces. 

3919. Bat anv oTrHER Taps, IW. Anderson.—Dated 23rd October, 1877.— 
(Not proceeded with.) 2d. 

In constructing a ball tap for cisterns, a slide valve is employed in 
place of the conical plug, and is so arranged with respect to supply and 
discharge that there will always be a pressure of water upon the valve. 
The valve covers the opening of the discharge pipe, and is cast with a 
recess on its under side to receive the upper end of a rock lever, which is 
supported on a pivot pin secured to the discharge pipe. The lower end 
of this rock lever is fitted to receive the rod of the ball or float, the 
rising or falling of which in the cistern will open or close the valve. 
3920. Miners’ Lamps, W. H. Johnson.—Dated 23rd October, 1877. 4d. 

This relates to a method of joining the parts of the wire gauze, and 
consists in the use of strips of metal which fold over the edge of the 
gauze, forming grooves through which jthe gauze may be passed ; and 
pressure being then applied the whole is securely joined together. 

3921. Muuripte Dri.ts, J. Drysdale, k. W. Baynes, C. W. Vosper, and W. 
J. Searcdon.—Dated 23rd October, 1877.—{ Not proceeded with.) 2d. 

The spindles which are to carry the drills are mounted side by side, 
parallel one with the other, in a suitable frame. At one end of the spindles 
are sockets for receiving the stems of the drills, and at their opposite ends 
are crank arms inclined to the spindles, and all inclined in the same 
direction. The crank pins at the ends of these arms are parallel with the 
spindles, and enter holes in a disc or piece which has motion given to it 
by a crank or cranks in a circular path, without rotating. 

3922. Cocks, J. Dewrance.—Dated 23rd October, 1877. 6d. 

This consists in constructing cocks having the packing surrounding the 
passages in such a manner that the inner end of the plug abuts on and 
compresses the portion of the packing contained in the bottom of the 
plug cavity. ' 

3924. Securinc anp Suprortinac Raitway and Tramway Rats, J. 
Fisher and B. Elliott.—Dated 24th October, UST7. 6d. 

This consists in forming the chairs for the points and other portions of 
the rails with one jaw parallel to the rail, and the other jaw set obliquely 
thereto, and so that a key, which has one side parallel to its longitudinal 
centre, and the opposite side formed in an oblique direction thereto, can 
be used therewith, the key being formed with the same taper or inclina- 
tion as the inclined jaw of the chair. 

8926. Steam Encines, H. Siimon.—Duted 2th October, 1877.—(A comé 
munication.) 6d, 

The cylinder has three pistons, so arranged and operated by two sets 
of valves that high-pressure steam is admitted between the ends of the 
cylinder and the two outer pistons, causing them to perform their in- 
strokes consecutively, after which the steam passes from the ends of the 
cylinder between the outer pistous and the middle piston, which has 
either a longer stroke or larger area than the outer pistons, or both com- 
bined, so that the steam entering expands, causing the pistons to 
perform their respective strokes away from each other. 

3927. Apparatus FoR Puncainc Carbs ror WEAVING, J. Yates.—Dated 
24th October, 1877.—{ Not proceeded with.) 2d. 

A guide plate is employed having two rows of holes, into which ure 
fitted punches in a vertical position. The upper ends of the punches 
form shoulders or heads, which rest upon the guide plate and prevent 
the punches from dropping through. ‘The heads in the front row stand 
higher than those in the back row, and immediately above the punches 
are corresponding lines of keys fastened to the extremities of horizontal 
wires, whose other ends are acted upon by a -pattern set of cards, which 
pass over a jacquard cylinder having a reciprocating motion. Below the 
guide plate is a die or punching plate, upon which the cards to be punched 
are placed. 

3928. AppaRaTUs FOR GRINDING OR SHARPENING CuTTING Toots, &c., 
J. H. Johnson.— Dated 24th October, 1877.—{A communication.) 6d. 
This consists in the use of a metal hand which enables the cutters to be 
resented at any angle by means of a combination of movable axes, each 
ving an independent rotary motion. Conical cutters may thus be 
applied to the stone according to the angle of the cones; cutters with 
oblique teeth, according to the obliquity of the teeth; cutters with 
helical teeth, according to the pitch of the helix ; and cutters with curved 
teeth, according to the mean centre of any geometrical or irregular 
figure. The grindstone is mounted in a holder formed of a jointed and 
carefully-balanced oscillating frame. 
3929. APPARATUS FOR MOULDING AND CoMPRESSING ARTIFICIAL FUEL, 7. 
Grant, jun.— Dated 24th October, 1877. 6d. ; 
This consists in the application and use to and in machinery or appa- 
ratus for moulding and compressing any materials or compounds 
ployed in the facture of blocks or slabs of artificial fuel, &c., of 
one or more compressing cylinders, with their plungers or resistance 
pieces caused to move through any given distance along with the rotary 
sme 1 thee or tables so soon as the pressure is applied, and to be 
brought back again to their normal position either by mechanism worked 
direct from the driving shaft, or by having one cylinder and its accessories 
coupled to another cylinder and its accessories. 
3931. Sranps ror Casks oR BaRRELS, J. Swindells.—Dated 24th October, 
1877. 6d. 

The stand can be tilted forward on its front edge, a rack being attached 
to the back with a sliding rod or catch, the lower end of which rests on 
the ground, sothat as the stand and the cask with it is tilted forward 
the catch or sliding rod takes into the teeth of the rack and holds the 
stand in position. 

3933. SeLr-piInDER roR Houtpine Deracuep Pavers, J. Pumphrey.— 
24th October, 1877. bd. 

This consists of hinged covers, tv one of which is adapted a longitu- 
dinal gauge rim, and to the other of which is applied a series of. pegs, to 
which are adapted tubes and barbs on which the papers are filed, and 
which when the covers are closed book-wise enter protecting recesses in 
a hinged piece adapted to the opposite cover. 
$934. WneELs ror Bicycies, &., R. EF. Howard.—Dated 24th October, 

1877.—(Not proceeded with.) 2d. 

The hu) is made in four parts, each part being a circle, with a flange 
on the outer edge ; the outside hub at each side of the wheel is fixed to 
the axle with the flange outwards, the other two hubs being loose on the 
axle with the flange on each, inwards (or opposite each other). These 
flanges on the hubs are pierced with an equal number of holes, which 
are countersunk from the inside of the flange. Iu the rim of the wheel, 
which is made of the usual V or U-shaped steel, holes are drilled, through 
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which are passed the spokes, which are headed at the rim end, and have 
a screw thread on the hubend. This latter end of each spoke is 
one of the holes in the hub, and it is screwed up with a n 
rounded to fit the countersunk hole. 
3985. Veytitatinc Drarms anp Sewers, R. Meldrum.—Dated 24th Octo- 
ber, 1877. 6d. 

This ‘consists in fitting down-cast shafts at sufficient intervals along 
the main or f sewers from their higher levels down to their outlet, 
and of sufficient size that the air passing down each would dilute the 
gases, and ventilate the whole section of the sewer by forcing them up 
the up-take shafts or pipes of the houses, backward or up’ s between 
it and the next in succession, and so on throughout the whole system of 
sewerage to the highest level. 

3088. Lurricators, J. Dewrance and G. H. Wall.—Dated 21th October, 
1877. 6d. 

This consists of an oil vessel having a stem adapted to be screwed into 
a socket prepared to receive it on the steam engine cylinder or other part. 
The cil vessel has an opening at the top, which receives a hollow screw 
plug, and a small tube fitted inside, forming a prolongation of the same 

lug, passes down through the stem of the oil vessel. There is astuffing- 
»0x charged with asbestos, or other packing, at the upper end or mout. 
of the vessel, and there is also a packing of asbestos introduced into the 
stem of the vessel. 

3939. Boxes ror Marcnes, Leaps, Neepies, Pins, &c., F. Derry and 
T. Greaves.— Dated 24th October, 1877.—{ Not proceeded with.) 2d. 

In making boxes of a cylindrical form, two pieces of cylindrical tubing 
are employed of the same length, one being of a much smaller diameter 
than the other, so that when placed concentrically within the larger one 
there is a sufficient space between them to allow the fixing of a series of 
small tubes or holdors. The holders are open at both ends. One end of 
the box is open, and is furnished with a movable cap or cover, by remov- 
ing which the central compartment as well as the holders may filled. 
The other end is fitted with a rotating covering disc. This disc is carried 
by a central axis having a ratchet spring we ich engages with a fixed 
circular ratchet mside the box. The ‘ a hole near its edge of the 
same diameter as the interior of the holders, and at the same distance 
from the axis of the box. 

3940. Bicycuss, &c., J. Herrington.— Dated 24th October, 1ST7.—( Not pro- 
corded with.) 2d. . 

To the rim or tire of the wheel is fixed a number of eyes, loops, or 
hooks, one ior each spoke, which are made of a finer gauge wire than that 
usually employed. The spokes are passed through the eyes and are bent 
over to form loops ; the ends of the wires are caused to lie close alongside 
of the spokes, and a small metal ring or ferule is fastened on the ends. 
39041. Cases ror Cicars, &c., H. R. Smith.—Dated 24th October, 8T7.— 

(Not proceeded with.) 2d. 
The case consists of two parts of a flattened, cylindrical, or other 


suitable form, the lower part being so arranged as to slide telescopically | 


within the upper portion of the case, and forming the receptacle in which 


the articles are placed. The latter when placed in the receptacle projects | 


above the top ot the same. The top of the upper portion of the case is 


luinged or jointed on one side so as to be capable of being opened or folded | 


lack, and when closed forms a lid. 
3942. Pomes, i. P. H. Veughan.— Dated 24th October, 1877.—{A communi- 
cation.)4 Not proceeded with.) 4d. 
This consists of a body or framework formed of one or more sections of 
a metal pipe ; in the centre of a double cross picce is mounted the driving 
snaft carrying an adjustable arin, terminated by the bearings of a revolv- 
ingrunmner. Inside the frame is coiled a tube of caoutchouc or other elastic 


and compressible material, the extremities of which pass in —— | 
e end | 


directions through holes in the frame. A handle is keyed on to t 
of the shaft, which, by its rotation, causes the runn. rin its 2 round 
the circular body to compress the tube against the body, thus giving rise 
te suction through the end of the pipe immersed in the fluid and forcing 
through the opposite or outlet extremity. 
3943. Apparatus por Ficrertne Liguips, 
1377.—{Complete.) 4d. 


L. Salien.— Dated 24th October, 


This consists of a vessel in the interior of which a funnel distributes | 


the liquid te be filtered upon a woollen or flannel strainer, through 

which the liquid passes to the lower part of the apparatus. Combined 

with the filter is an air tube, provided with a cock or valve. 

3044. Apparatus Tro Proptce EmBRoIpERED PatreRNs on Loopep 
Faprics, 7. Colteaan.—Dated 25th October, 1877. 10d. 

This relates to improvements on patent No. 1629, dated 3rd May, 1875. 
Two arms are secured to each division of the machine ; each arm carries 
an axle for one end of a link, the other end of the link works upon an axle 
adjustable in a slot in an arm which rocks upon an axle screwed in one 
of the brackets which carries one of the axles, upon which the ide bar 


each division of the machine ; each pattern surface is perforated to the 
required pattern, and near one end of the round shaft is received a ratchet 
wheel operated by a clawker carried by an arm secured to the slotted 
bearing. Near the opposite end of the round shaft is secured a V-shaped 
notched disc kept in position by a moe tay secured to and carried by 
an arm having a hole in it, through which the round shaft is Es; 
the arm is provided with a stud on one side which slides in the inclined 
slot of one of the bearing brackets. To the front thread guide sliding bar 
is secured a double sley in which any number of thread guide levers are 
— of being rocked; each lever is provided with a spring which 
holds the lever in the proper position for feeding the thread it carries to 
the needles where the pattern surface is — when the pattern 
surface is not perforatea, the thread guide levers are held in such a posi- 
tion that the they carry are not lapped round the needles. 

3046. Manuracrure or Paper, CARDBOARD, &c., J. Wotherspoon.— 

Dated 25th October, 1877. 

This consists in laying over encasing paper. pasteboard, cardboard, or 
millboard, either on one or both sides, oe a layer of asbestos or 
amianthus. 

3947. Sranps ror SrerEoscores anp Grapnoscopes, F. Bishop.—Dated 
25th October, 1877.—(A communication.)—{ Not proceeded with.) 2d. 

The stand consists of a vase or foot, from which rises a stem sw 
a horizontal bar on which the lens and picture holder are mounted, the 
stem being made in three sections, consisting of a handle rigidly attached 
to the underside of the horizontal bar, a central socket piece in which the 
handle is received, and a connecting link jointed by one end to lower end 
of the socket piece, and at the other end to the foot, the connecting link 
being provided with binding screws to maintain the support in any posi- 
tion in which it may be set. 

3949. Pickers ror Looms, G. Burslem.—Dated 25th October, 1877.—{ Not 
proceeded with.) 2d. 

A piece of buffalo hide is doubled across the centre, the two ends being 
rivetted or pinned together to form the foot. In the bend is placed a 
maundrel or rod about equal in diameter to the picker spindle, and the 
two folds are rivetted together by two rivets just below the maundrel, so 
as to form a sort of tube or lo: to run on the picker spindle. The 
front and one pager ad of the leg and foot of the picker are cut away 
till it is redu to about ljin. in depth. The central part is another 
piece of hide about 3}in. by lin. in front of the leg so as to form 
the front or striking part of the picker, the ends being bent at right 
angles, and the whole is then secured ther by driving a staple or 
wire through the ends of the strip, and the two folds which form 


leg 
of the picker, and then clinching or rivetting the same. 
3951. Manive Borers, 2. 8. Boyer.—Dated 25th October, 1877. 6d. 
This consists in constructing a boiler, the shape or configuration of 
which somewhat resembles in cross section the letters § B joined or 


connected at the centre by stay rods to admit of a quick and perfect cir- 
culation from the lower to the upper chamber. The upper chamber is 
furnished with boiler tubes, over and between which and likewise around 
fire-box or flue (with which the lower chamber is vided), the water 
plays, suitable — amt wed = toy <> —_ ition of _ The 
necessary stays for strengthen e ler ve ma: supplied 
either by tubes or rods on the outside. nes 

ate W. H. Hacking.—Dated 25th October, 1877.—( Not proceeded 

with.) 2d. 

Two or more star wheels are actuated by ring wheels with movable 
studs. The studs are actuated by feclers, which, by means of cams and 
springs, are made to feel successively at each of a series of pattern cards. 
In combination with the star wheels are employed com; d excentrics 
and rings, each excentric being in connection with one of the star wheels, 
the inner excentric revolving on a stud, and each of the outer ones 
revolving on the excentric axis of its inner one. The revolution of these 
excentrics raises or depresses a lever in connection with the shuttle-boxes 
and produces the required ° 
3953. Apparatus ror CHARGING AND Discnarotne Gas Retorts, W. J. 

Warner.—Dated 25th October, 1877.—(Not proceeded with.) 4d. 

The apparatus consists of a strong vertical quadrilateral frame mounted 
on wheels and made to run on a longitudinal rail or tramway in front of 
the retort benches, but below the floor line, the floor itself having a longi- 
tu opening to allow the frame to travel to and fro in front of the 

. The frame may be constructed independently of two steam or 
other lifts, which it has to carry, or they may form a portion of the frame. 
The stroke or travel of the lifts has to be not less than the distance from 
centre to centre of the highest and lowest retorts. The top of the . 
the retorts to be worked, 
and the scoop and rake to move freely over the floor), and the bottom 
the frame about the distance the lift has to descend below the floor. 


3054. Srreet Tramway Cars, J. Apsey.—Dated 25th October, 1877.—{ Not 
ith.) 2d. 


proceeded wi 
The cylinders of the e of a steam tramway car are fixed to the 
underside of the platform near the middle, and near each end of the car 
a pair of axles with four wheels are mounted on bogie frames, the wheels 
on each frame being coupled by connecting rods. 
$0655. Securine rae Hanpies or Knives, Forks, &c., P. Fagan.—Dated 
25th October, 1877.—{ Not led with.) 2d. 


Sat, ) ted 








The tang is made the full length of the handle, and is formed with 

notches near the end, into which molten metal or cement enters when 

poured into the end of the handle, thus firmly securing the same. 

3956. Hyprants, J. H. Johnson.—Dated 25th October, 1877. 6d. 

This consists in providing the hydrant with two valves, an upper and 
a lower, the upper one of which forms the normal cut-off valve, being 
opened by means of a spindle, whilst the other, which is self-acting, is 
employed as the cut-off valve when the former is required to be taken out 
of the hydrant box for repairs. 

3957. Burroxs ror GLoves, Boots anp Suors, &ec., J. H. Johnson.— 
— 25th October, 1877.—(A communication.)—(Not proceeded with.) 
2d, 

The button of an 1g nlate, with holes to secure it to the 
glove with thread, a head circular hi lan and oval in cross section, 
and a stem eccentric to the head, which it connects to the plate 
3958. Vevocirepes, J. H. Smith.—Dated 26th October, 1877.—(Not pro- 

ceeded with.) 2d. 

Springs are employed so as to prevent the jar felt when passing over 
rough roads. The springs are applied to the handle rod just above the 
fork, to prevent the shock to the hands, and to the foot plates on the 
cranks for the feet. 

3960. Sprixc Borroms ror BepsTEaps AND Bertus, R. Hunt.—Dated 

Ra i yey 1877. 6d. aa . 

Are steel springs placed transversely rest upon spiral sprir 
supported by the framework, and free-ended laths are rome length- 
wise of the bedstead on the transverse springs. 
oom. APPARATUS FOR DRYING SLURRY, D. Wilson.—Dated 26th October, 

1877. Gd. 

For drying slurry preparatory to its being burned, the mouth of the 
kiln is roofed over, and on the level of the pan is built, so as to com- 
municate with it, a broad horizontal shallow flue, with a roof of iron 
plates hinged to the side walls, the free ends resting upon a longitudinal 

| wall running down the middle of the flue. The plates, when in a hori- 

zontal position, form a.cover to the flue, and an additional drying floor 
on which an upper layer of “slurry ” may be dried, such floor being 

— to the atmosphere, and simply protected from the weather by a 

roof. 

8962. Sky.icHrt anv Sasu Bars, J. Rewlings.—-Dated 26th October, 1877. 
—(Not proceeded with.) 2d. 

The bar is formed with a projecting flange, under-cut, so as to form a 
| shield over the putty. The outer edge of the flange is bevelled, so that 

the putty forms a dovetail with the glass, thus firmly securing the same. 

3963. Cuurns, J. McClellan. - Dated Wth October, 1877.—(A communica- 
tron.) 4d. 

This consists in the combination of reversely spiralled rotary paddles 
| with a cream box, having air inlets at each end, and air outlets in the 
| centre over the space between the reversely spiralled —— so that 

when in action the paddles cause air to be drawn in at both ends of the 

bex, and pass veut from the centre, after acting on the cream. Concave 

| corner pieces in the angles of the box prevent the cream clogging there. 

| 8064. Apparatus Usev ror Exrractixne Om, H. Martin.—Dated 6th 
October, IST7.—{ Not proceeded with.) 2d. 

| This consists of a leather cover made up of a sheet of leather, the outer 

| sides of which are covered with pieces of leather, those on one side 

| crossing those on the other at right angles, and at an angle of 45 deg. with 
| the main sheet. 

| 8965. Arraratus Emptovep rx Treatinc Woot, &c., H. Illingworth. 

| Dated 26th October, 1877.—{ Not proceeded with.) 2d. 

In collecting wool from the preparing process into balls, a twist is 
| formed in the sliver which has subsequently to be untwisted. In this 

invention an opposite twist is given to the sliver by passing it through a 

hollow tube, and thence bya —— 9 arm carrying « feeder acting as a 

= to lay the sliver around the ball spindle for the formation of 

e 


3967. Recisrerinc Apparatus For VEHICLES, A. G. Smith.—Dated 26th 
November, 1877.4 Not proceeded with.) 4d. 

Two steps are made free to descend a short distance with the weight of 
each passenger eutering or alighting from the vehicle, and in so doing 
cause needles to puncture a web of paper. 

3968. Joistinc Pipes, H. Sharp.—Dated 26th October, 1877.—{Not pro- 
ceeded with.) 2d. 

The pipes are formed with a spigot and socket ends shaped so that when 
fitted together a deep rabbet or chase is left round the outside circum- 
ference. In laying the pipes a length of hoop iron is placed under each 
joint, and then brought tightly round and secured by a clip. 

3969. Macuinery ror Dresstnc SILK, A. Greenwood.—Dated 26th Octo- 
ber, 1877.—{ Not proceeded with.) 2d. 

The ho are mounted in a cylindrical frame, which, by its rotation, 
brings the ends of the silk under the action of rotating cylindrical 
combs, in combination with which are rotary brushes for laying the fibres 
straight in the combs. A continuous sliver or lap of considerable length 
is thus produced. 


3975. pommen, A. Hartrup.—Dated 27th October, 1877.—{Not proceeded 
with.) 2d. . 

The lower end of the shank of the anchor is opened out so as to form 
a mortice to receive the fluke, which is composed of one arm oscillating 
in the mortice in such a manner that on whichever of the open sides of 
the mortice the anchor falls, the fluke at once projects out and takes a 
firm hold in the ground. 

3977. Treatinc Reruse Matrers FOR THE MANUFACTURE OF MANURE, 
H. Y. D. Scott. Dated 2th October, 1877. 4d. 

Phosphorite is treated with sulphuric acid, and the } gy acid 
removed by lixiviation, the uble matters being ied. Excretal 
matters are then placed in an evaporator, and phosphoric acid added in 

roportion of one of acid to two of ia, contained in the tal 





iquids, and the carbonic and hydro-sulphuric acids disengaged pass 

to the furnace and are consumed. The evaporation is continued until 
the greater portion of the liquid is driven off, when the dried mineral 
matters derived from the phosphorite are added, so as to produce a 
powder sufficiently dry to run from a drilling machine. 

3980. Puriryine Coat Gas, J. von Quaglio.—Dated 27th October, 1877. 4d. 

This consists in the removal of bisulphide of carbon and other sulphide 
compounds from coal gas, by the application of metals or metallic com- 
pounds, as: Platinum, either as coherent metal or spongy platinum ; 
or platinum mohr, indium, ium, ruthenium, rhodium, also metallic 
nickel and metallic iron in fine powder. 

3983. Macuivery ror Rowine Boats, F. and F. W. Ashe.—Dated 2th 
October, 1877.—(Not proceeded with.) 2d. 

The cars are supported in rollocks, and cted to cting rods 
attached at one end toa crank, and at the other toa slide working in 
guides, so that the circular motion of the crank is converted into an 
elliptical motion, causing the oar to dip into and lift out of the water. 
A forked piece on each oar causes it to feather at the proper time. 

4001. Manvuractorine Sucar, H. Meyer.—Dated 29th October, 1877. 6d. 

Instead of into bleaching tanks the liquor is run into the vacuum pans 
and sulphurous acid gas is introduced therein,!thus using the pans as a 
substitute for th: bleaching tanks, and avoiding the pumping of the 
liquor from the tanks tothe pan. The partial vacuum in the pans serves 
to draw in the sulphurous acid gas. 

4002. Water-wHeet Motors, E. G. Brewer.—Dated 29th October, 1877.— 
(Complete.)—(A communication.) 6d. 

The wheel is applicable to driving sewing machines, to the table of 
which it is attached, and consist: of a vertical wheel with buckets 
revolving in a suitable case, at the lower end of which is a chamber, into 
which the water when used falls, and is conveyed away throngh a pipe. 
A tube on one side of the case conveys the water through a nozzle, and 
causes it to impinge on the buckets, thus causing the wheel to rotate. 
A suitabl pli ts the shaft of the water-wheel to the sewing 
machine driving shaft. 


4004. Cuntivators, H. S. Coleman and A. G. EB. Morton.—Dated 29th 
October, 1877. 6d. 

This relates to the steering wheels, and consists of employing two on 
the same axle, which revolves in a bearing extending from hub to hub of 
the wheels, and mounted to work on a vertical axis on the framework of 
the implement, and operated in any suitable manner. 

4017. orn For Paintine, &., W. 7. Culmer.—Dated 20th October, 
1877. 6d. 

Into an annular band of copper made smaller at the front edge than at 
the back, and formed with a lead at the front, the bristles are introduced 
from the back and a dovetail piece formed on the handle is placed in the 
centreiof them, when they are pushed right through the ring of copper, 
the small front edge of which causes considerable pressure on the bristles. 
The edge of the copper band is now pressed against the handle and 

by nails, other nails being driven through the bristles into the 
central dovetailed piece of the handle. 
4018. Raitway Courtines, G. W. von Nawrocki.—Dated 30th October, 1877. 
A communication.) 6d. 

The draw bar terminates in a coupling hook, but without the aus 
link usually attached to an eye therein. Behind the hook is a sleeve 
pressed forward by a spring, but held in the backward position by 














a pawl catching into teeth on the sleev. Two arms hinged to the sleeve 
project on each side of the coupling hook, and are articulated near the 
centre and bent at the fron' end, where they are jointed to the coupling 
link. The parts of the arms be :ind the point work through guides in the 
end framing of the carriage, ~nich hold them always in a horizontal posi- 
tion. Above the draw bar and these arms is a shaft. extending from side 
to side, and provided with levers to turn so as to cause two other curved 
— upon the underside of the arms, thereby raising both these 
and the " 


4031. Looms, J. Sharp, C. Hahlo and C. B. Liebreich.—Dated 80th Octoler, 


1877. 6d. 

In order to deliver the warp at any required tension, and further giving 
a rocking movement. to the beam to ease the warps when shedding, cast 
iron bushes are fitted to the warp beam ends, and a top and bottom shoe 
or break lined with leather are attached thereto. When ,the warps are 
wound on the beam the top shce is pressed on the warp beam bush by 
means of a screw stud passing th: ugh a boss in the lower shoe. A spiral 
spring is placed over the stud, and on = the shoe, and kept in posi- 

ion by a collar on the stud, A tappet is fitted to the top shaft of the 
loom and actuates a iewr, the end of which is attached to the bottom 
shoe. The warp beam » thus rocked so as to ease the warp when 
shedding. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ONLY little business was done on ‘Change in Birmingham 
to-day or in Wolverhampton yesterday. The works are closing 
for the holidays quietly. The orders for finished iron arrivin 
are a slight increase upon those which were coming to han 
before June set in, and the Midsummer quarter promises to be 
but little improvement upon the corresponding period of 1877. 
There was a manifest tendency both yesterday and to-day to 
limit responsibilities at the quarter’s end; for only small lots 
therefore, could sales be effected, whether of pig or of finished 
iron. 

High class bars and sheets of a thin pause, together with 
corresponding plates, keep in request in the limited proportion 
seaeniy observable; but medium and common qualities are more 
difficult to sell. For marked bars £8 10s, is still demanded by 
certain leading houses, though an excellent marked bar can be 
got at £8, from which prices taper according to quality, down to 
as low as £5 15s. for rounds up tolin. A slightly lower figure 
will taken for bars of a larger size by South Wales firms who 
were offering alike in Wolverhampton and in Birmingham at 
from £5 12s. 6d. to £5 15s. 

Angles are selling quietly and they are to be had at low prices, 
weakened by competition from Cleveland, whence angles are 
sold under £6 per ton. In ‘I's the trade keeps in the hands of 
Staffordshire makers. Girder plates guaranteed to the 








requisite tests, and weighing from S8cwt. to 9cwt., and 28ft. in 


length, are being delivered into this district at £7 _ ton easy. 
‘This week ship plates have been bought from North of England 
mills at £6 10s. easy, delivered in this district. Staffordshire 
boiler plates secure the rates quoted in this week’s prices 
current. Sheets of inferior qualities can be bought at under 
£7 15s. for singles. 

The Australian mail, delivered this week, has not brought 
many orders. ‘The advices showed but a quiet business up to the 
middle of April ; galvanised corrugated sheets then stood on the 
authorised lists at Davis's Crown, £24; Orb, £24; and Braby’s 
Sun, £24; while Gospel Oak stood at £25; Redcliffe brand was 
priced as low as £22 10s.; and Walker's Three Crown, Jones's Emu, 
and Morewood’s Assorted Invoice, each £23. 

Pig iron is slightly stronger, but there is no quotable ch " 
All mine iron is plentiful at from £3 15s. to £317s. 6d., up to 4 ‘ 
whilst there are qualities of ‘‘all mine” to be got at £358. Part 
mine is offered at from £3, down to £2 12s. 6d., and cinder pigs 
from £2 5s. to £2 2s. 6d.; hematite forge pigs of a good serviceable 
quality are to be had at from 70s. to 72s. 6d:; but for selected 
hard grey qualities, suitable for high-class sheet-making, another 
2s. of nak be given. This afternoon one or two qualities of 
Lancashire hematite were offered at under 70s., and sales were 
concluded. Small lots of Cleveland iron continue to find pur- 
chasers here. Forge qualities were quoted at from 39s. to 38s. 6d. 
f.o.b. short weight, and might have been got at 38s. ina few 
instances. 

Cleveland pig-making firms, together with the users of that 

uality of iron in this district, are petitioning the North-Eastern 

Baloo Company to lower their tariff into this district. At 
sresent 12s. 6d. has to be paid for the carriage of a ton of pigs 
os Middlesbrough to Wolverhampton, 14s. for puddled bars, 
and 15s. for finished iron. e consignors and consignees both 
alike maintain that at least 2s. 6d. should be taken off the 
freightage for raw iron. Neither Derbyshire nor Staffordshire 
makers of pig iron have cause to wish success to the movement. 

There is information that a sewing machine manufacturer in 
Birmingham has received an order for 1000 machines, to be sup- 
plied to an American firm, who, it is added, are unable to produce 
at the price which the Birmingham makers quote. 

Nut, bolt, and railway fastening makers are better off than 
they have been of late. The railway carriage axle and fittings 
manufacturers report a steadily improving trade, but the keen- 
ness of competition keeps down prices. 

The strike in the horse-nail trade is over, the men having 
accepted the drop of 3d. per 1000, which leaves their remuneration 
at 3s. per thousand. 

The North Staffordshire iron trade does not improve. Puddled 
bars and hoops are especially dull, and although the make of 
each is gradually decreasing, yet manufacturers’ stocks are 
growing, Pig iron is | low in price, but if stocks at the blast 

urnaces are to be reduced, it seems probable that they must fall 
still further. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE position of Lancashire makers of pig iron is still very 
unsatisfactory, for although they complain that at the prices 
they are now asking they lose money on every ton of pig iron they 
sell, they are completely undersold by one or two of the outside 
brands offering in this district, and, as a consequence, very little 
of the local iron is at present being sold, and, notwithstand- 
ing the very limited productions, heavy stocks are still held atthe 
works. For delivery into the Manchester district, the best rails 
remain at 50s. 6d. to 51s. per ton for No. 3 foundry; and 49s. 6d. 
to 50s. per ton for No. 4 forge, less 24 per cent.; with some local 
iron offering at about 1s. per ton below the above figures. To 
local hematites very much the same remarks apply, west coast 
brands being offered at much lower figures than makers in this 
district are prepared to accept. 

There is no material change to notice with regard to the finished 
iron trade of this district. Works all through are very slack, 
with most of them running short time, and eve is a very keen 
competition for any business offering in the open market. 
Nominally, huwever, the quotations for delivery into the Man- 
chester district remain at about £6 5s. per ton for North Stafford- 
shire bars, and £6 2s. 6d. to £6 5s. fur Lancashire and Middles- 
brough ditto. 

The coal trade of this district continues in a very depressed 
condition, and reductions in prices seem to have no effect in 
bringing forward new business. All classes of fuel are difficult 
to move. In the Manchester district stocks are accumulating 
both at the pits and in the yards; and in the South-West Lanca- 
shire districts, although nearly all the pits are put on short time, 
heavy stocks are held in — on the colliery sidings. Follow- 
ing the reduction in the chester market, there has been a 
general downward movement in values in other districts, and the 
average quotations at the pit’s mouth may be given about as 
under :—Best Wigan Arley, 10s. per ton; second qualities of 
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Arley, 8s. to 8s. 6d.; Pemberton 4ft., 7s. to 7s, 6d.; common coal, 
hs, 6d. to 6s.; burgy, 4s. to 5s.; and good ordinary slack, 2s, 9d. 
to 3s. 6d. per ton. 

The reduction of prices in the Manchester district has been fol- 
lowed with a similar step with regard to colliers’ wages, and 
notices have been given to the men of a reduction of 3d. per yard 
and 8d. per load in miners’ wages, and 1s. per week in the wages 
of the underground daymen. In the Oldham district the masters 
have suceeded in enforcing a reduction equal to about 17 per cent., 
the men after a short strike having returned to work on the 
employers’ terms. ‘The usual monthly meeting of the South 
Lancashire Coalowners’ Association was held at Manchester on 
Tuesday, and a discussion took place with regard to the Canal 
Boats Bill, several alterations in which were considered necessary 
by the members of the association. Another miners’ association 
is now being formed under the presidency of Mr, Thomas Halli- 
day, who is well known by his connection with the South Wales 
strike. Thenew union, which isto be called theGeneralAmalgamated 
Association of Miners, is to embrace a wider scope of action, 
especially with regard to strikes and lock-outs, than is undertaken 
by the Miners’ National Union, and at a meeting of delegates 
held in Manchester on ‘Tuesday, a set of rules similar in effect to 
those adopted by the late Amalgamated Association of Miners, of 
which Mr. Halliday was also president, were agreed to. 

The iron and steel industries of North Lancashire and Cumber- 
land occupied an undisturbed position, the former only doing a 
limited business, and the latter an active trade. The best 
evidence of the progress of steel manufacture, and of the advance 
of the times when steel will supplant iron in many goods now 
made of the latter metal, is furnished by the activity of the steel 
trade month after month at a time when every other kindred 
industry is more or less depressed. The main feature of the steel 
trade is the production of rails, but a fair business is doing in 
merchant qualities, and it is becoming more and more certain 
every day that steel plates will soon be a feature in local manu- 
facture, and that the latter will be used largely for shipbuilding and 
marine boilers. The town of Barrow and the whole of the north- 
west coast of England is particularly adapted for the ful 


in stock. The total make of iron during the month of May 
was 166,603 tons, the produce of ninety-five furnaces; the make 
during April was 164,674 tons. Of this quantity 140,102 tons 
was iron from Cleveland ore, and 26,501 tons from hematite and 
other ores. On the Ist of May the quantity of iron in stock, on 
makers’ premises and warrant stores, was 342,598 tons, two-thirds 
of this total being makers’ stocks. On the 31st of May the total 
stock was reduced to 323,958 tons, or a decrease of 18,640 tons, of 
which 17,166 tons had been sold from makers’ stocks. Taking 
into consideration the increase of make, the case stands thus, 
that about 22,000 tons more iron have been sold during May than 
in April. The shipments, foreign and coastwise, from the port 
of Middlesbrough during last month amounted to 74,043 tons, an 
increase of 7000 tons upon the tonnage shipped in May last year. 
Out of a total of 165 furnaces built in the district, seventy are 
out of blast. 

The finished iron trade is very dull. Platemakers alone are 
well employed. Quotations are, for ship-plates, £6 2s. 6d.; 
boiler-plates, £7. Bars and angles are in moderate request at 
reduced prices; common bars, £5 10s.; angles, £5 12s. 6d. 
eames have very few orders in hand. Messrs. Blair and Co., 
of Stockton, whose speciality is marine engines, are best em- 
ployed. Messrs. Head, Wrightson, and Co., of Stockton, are 
engaged on bridge building for the Seville and Huelva Railway. 
Iron shipbuilders have plenty of orders on hand for the present, 
but are not sufficiently booked ahead. On Monday Messrs. 
Raylton, Dixon, and Co, launched from the Cleveland Dockyard 
a steel screw steamer, built to the order of Messrs, James Watson 
and Co., of Glasgow and Middlesbrough, and intended for their 
trade in pig iron between Middlesbrough and Grangemouth. This 
is the second steel ship sent fromthe Tees. The first was built many 
years ago by the same firm, and is still afloat. A light draught of 
water being all important in this trade, steel was adopted in the 
construction of the vessel instead of iron. A saving of about 55 tons 
in weight was thus effected. The vessel was also built with an 
internal keel, which decreases her weight of water by avout 7ft. 
The ‘‘G.M.B.”—good merchant brand—as the vessel was 





carrying out of this trade. During the past few weeks only a 
limited business has been done in pig iron, although prices are 
lower than they were ever known to be—6l1s. being the value of 
No. 1 Bessemer, and_ 57s. for No. 3forge. Bessemer iron is still 
the chief output, and it is largely used not only by steel manufac- 
turers in the locality, but by manufacturers throughout the North 
of England. Forge iron, which was at one time the main pro- 
duction of the furnaces, has now lapsed to a low weekly tonnage 
of output, owing to the depression in the tin-plate trade of South 
Wales and other districts which used to consume large quantities 
of this class of metal. Stocks have declined to a small extent, 
and lately a good business has been done with Baltic ports. 

Iron ne ye ap have not booked any new orders of moment. 
On Thursday the screw steamer Lascelles, 2500 tons, built by the 
Barrow Shipbuilding Company, ran her trial with very satisfac- 
tory results. Messrs. R. ikon and Sons, shipbuilders at 
Maryport, are erecting new and costly machinery for the exten- 
sion of their business, and in a few days they are about to lay the 
keel of a 1000 ton ship. 

A very quiet tone characterises the finished iron trade, and 
several of the works are still closed. Iron ore is in fair request, 
and prices are maintained. 

The new steel works at Carnforth are so far advanced in con- 
struction that is is expected manufacturing operations will com- 
mence in a month or two. The plant consists of two Bessemer 
pits, and the usual appliances. 

The Maryport Iron Company are building eighty coke ovens, 
and there are evidences of a great growth of the coke-burnin 
industry in various parts of the district. This new industry wil 
not only be welcomed by colliery proprietors, who will get rid of 
a large tonnage of coal thereby, but by makers of pig iron, who 
have now to pay large carriage rates from the Durham ovens. 

A new line of trading steamers has been established between 
Liverpool and Barrow. It is expected that the new Ramsden 
dock a the latter port will be ready for opening in about two 
months, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the heavy trades the reports of the leading houses are some- 
what conflicting. At one establishment I am told there is no 
improvement whatever; at another the things are worse, if any- 
thing; while next door the news may be more cheerful. Striking 
an average, the conclusion is that trade remains very much as it 
was with the exception of one or two houses who have completed 
extensive contracts, and who are not in possession of others to 
take their places. 

Steel rail manufacturers are not a little disgusted over recent 
contracts taken at Middlesbrough and in the South Wales dis- 
tricts. They tell me that after laying down the newest and most 
costly plant, they are able to produce steel rails at £6 per ton. 

nm these the profit is lean enough, being only half-a-crown per 
ton. In some quarters £5 17s. 6d. has been accepted, and at that 
price there is no profit whatever. This is bad enough, but worse 
remains behind. In the Middlesbrough and South Wales dis- 
tricts, they say, orders have been accepted at 10s. and even 12s. 
below the lowest cost price. ‘They cannot understand the taking 
of these prices on any other ground than this, that the firms 
having laid down very expensive machinery, are determined to 
keep it going somehow until the tide of prosperity again runs 
high in their direction. Messrs. Steel, Tozer, and Hampton, of 
the Ickles Works, and Messrs. Brown, Bayley, and Dixon, Shef- 
field Steel Works, have had the lion’s share of steel rail favours 
for the last two years. 

Messrs. John Brown and Co. have added a new speciality to 
their manufactures—the production of Pullman car angles, used 
for the sides of these coaches instead of the long beams of wood. 
At these works there is a very brisk call for railway tires. The 
extension plant is kept going as hard as the men can work, both 
on home and foreign account. I noticed some splendid specimens 
marked for Calcutta. 

For boiler plates and sheets there is a good demand, particularly 
at the Atlas Works. 

In general cutlery there is no change to report. 

Mr. Eaves, the chief engineer of the Atlas Works—John 
Brown and Co., Limited—has designed a new safety valve, 
which I saw in operation the other day. Mr. Eaves has 130 
boilers under his care. 

The re-organisation of the Ironmasters’ Association has not 
been a success, Of the eight lodges four have already come to 
grief, and the others are not in a healthy state. 

On the 7 lication of a petitioner, who is a creditor for £700, 
the Sheffield County-court judge, on Wednesday, granted an 
order for the winding-up of the Sheffield Engineering Society, 
Limited. The liabities were stated at £2260; assets, £1659, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the ironmarket on Tuesday, the inquiry for pig iron was 
brisker than usual, and merchants appeared willing to purchase 
for forward delivery. Quotations were slightly higher than on 
the previous week. They were, for No1, 43s. 6d. per ton; No. 3, 
393.; and No. 4 forge, 38s. The demand for iron for shipment is 
brisk. The returns of the Cleveland In ters’ Associati 
for the month of May, just published, are very encouraging, as 
showing, notwithstanding an increase in the make of iron, 
as compared with April, a considerable decrease of iron 








christened, by Miss Donaldson, the daughter of one of the 
owners, is 183ft. extreme length, 25}ft. beam, and 14ft. 7in. depth 
of hold. She is built to the highest class at Lloyd’s under special 
survey, and fitted with steel decks and masts. Mr. Dixon’s pig 
iron trunk preventing the shifting of cargo, which has proved so 
disastrous to many iron-built ships loaded with pig iron, is also 
employed. The engines, constructed by Messrs. ‘I’. Richardson 
and Sons, of Hartlepool, are of 90-horse nominal. The boiler is 
entirely made of steel. 

The Godfrey-Howson experimental puddling furnace erected at 
the Erimus Works is proving to be a success, It will probably be 
practically adopted at these works at an early date. The break- 
ing strain per square inch of original section has been proved to 
be 24 tons, and of fractured area 45 tons. 

The Britannia Ironworks, lately purchased by the Skerne Co., 
and intended to be converted into bridge building works, are not 
yet opened, but it is intended shortly to start them. 

The projected new steel works of Messrs. Bolckow, Vaughan, 
and Co., Limited, at Middlesbrough, are intended for the manu- 
facture of the higher classes of steel products, such as tires, axles, 
boiler plates, ship plates, angles, and light rails. The company 
believe there will be a demand for steel ship plates, and their 
experience in the manufacture of steel rails at their Eston steel 
works fully justifies them in making preparations for the turn- 
out of lighter qualities of rails. ‘The Eston Works when opened 
a year ago were calculated to produce 1000 tons per week. They 
are already yielding 1200 tons, all of which are being sold 
at remunerative rates, and Mr. E. Windsor Richards, the 
general manager of the company, is sanguine in the belief 
that the output may shortly be increased to 1500 tons. 
The plans for the Middlesbrough Works are not yet settled. 
It is intended that the latest improvements and_refine- 
ments of steel-making shall be introduced, and with that view 
the general manager will, in a day or two, start on a tour through 
France, Luxembourg, and Belgium, and will probably before his 
return visit other continental countries in orde~ to observe the 
various methods of construction of plant now adopted. It is 
said, and with considerable force, that Tees-side is as good a site 
for steel-making as can be found anywhere, and a strong feeling 
is being generated that the smaller steel trades might find here a 
happy settlement. At present Messrs. Boleckow, Vaughan, and 
Co. send their steel rail ends to Sheffield, where the clean ends are 
slit and pulled into wire, and the rough ends are melted in pots 
and used for making carriage springs and buffers; or, after being 
re-carbonised, are employed in the manufacture of cutlery. 
With the advantages atforded by a fine river, in which ships con- 
taining 1500 tons of ore can be brought alongside the works, and 
the ore lifted direct from the ships into the furnace bunkers, there 
is no reason why steel-making should not become firmly loeated 
here. It should be mentioned that Messrs. Bolekow, Vaughan, 
and Co. do not intend to waste any time, and the demolition of the 
old forges and mills machinery to make room for the new works 
is being rapidly proceeded with. 

Messrs. Janson, Armstrong, and Co., the agents for Nobel’s 
explosives, have opened a magazine at Shildon, in addition to the 
one at Redcar. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TueEstrong probability of the Eastern Question being peacefully 
settled has been the means of slightly restoring confidence in the 
iron, as well as other trades, and the result is seen this week in an 
improvement in the market. Jor warrants the demand on some 
days has been quite strong, and the prices exhibit a material 
increase. This has taken place, too, in face of the fact that 
the exports of pigs are 3480 tons less than they were 
in the preceding week. The arrivals of Cleveland pigs are 
much heavier, though still below the average of the present 
season. Since last week two furnaces have been rebuilt at the 


Coltness Ironworks, making 91 in blast, as compared with 111 | 


in the same week last year. A small addition to the stock of 
pig iron in Messrs. Connal and Co.’s stores, brings it up to 
175,427 tons. 

The warrant market on Friday was firm, with business in the 
morning at 49s. 10d. to 49s. 11d. cash, and 50s. to 50s. 1d. one 
month ; while in the afternoon there was less activity at 49s. 10d. 
cash, and 50s. one month. On Monday the market was very 
strong, business being done in the forenoon at 49s. 10d. to 50s. 
cash, and 50s. to 50s. 2d. one month, the prices rising in the 
course of the afternoon to 50s. 2d. cash, and 50s. 4d. one month. 
The market was again strong on Tuesday, with business at from 
50s. 4d. to 50s. 6d. one month, and 50s. 14d. to 50s. 44d. cash. 
All day on Wednesday the market was very firm, and to-day— 
Thursday—the feeling continued strong, with a good business at 
50s. 7d. to 50s. 8d. cash, and 50s. 9d. one month. : 

For makers’ iron there is rather more inquiry, with firmer rates. 
No. 1 of g.m.b. is 6d. higher; Coltness, No. 3, improved 6d.; 
Summerlee, No. 3, 6d.; Monkland, No. 1, 6d.; — No. 1, 1s.; 
No. 3, 6d.; Govan, No. 1, 6d.; Calder, No. 1, 1s.; Dalmellington, 
No. 3, 6d. Full quotations will be found in another page. 

In the different branches of the finished iron trade business is 
very quiet, and the foreign demand for iron manufactures is not 
quite so extensive. Consignments of locomotives and railway 
materials to India are not nearly so heavy. Last week’s ship- 
ments embraced £13,237 worth of sugar-making machinery for 
Honolulu, £1888 for Java, and £1330 for Demerara; £2300 
castings, chiefly for Canada and Java; £1200 tubes; and £4000 
worth of miscellaneous articles. The imports included 30 
packages of machinery, &c., from New York ; 500 packages iron 
goods, 263 bags nails, and 60 iron girders from Antwerp ; 200 





—— of nail rods from Gothenburg ; and 60 cases of pigs from 
avre. 

The Coalmasters’ Association meets every few days just now at 
the Coal Exchange, Glasgow, with the object of receiving infor- 
mation of the doings of the miners in the several districts. 

During the month of May twenty-seven vessels, with an 
aggregate tonnage of 20,100, were launched on the Clyde, as 
against twenty-eight of 14,700 in the same month of 1877. For 
the five months the result is 124 vessels and 103,000 tons, as com- 
pared with 103 vessels and 69,900 tons in the corresponding period 
of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuouGu coalowners complain of bad times, and point signifi- 
cantly to their crowded sidings, yet the fact that scarcely a week 
goes by but that a steamer is added to the coal fleet at Cardiff 
shows that there are reasonable grounds for future prosperity. 
This week the Messrs. Cory and Son added a fine steamer of 1300 
tons burden to their already large number. The steamer was built 
at Jarrow by the Palmer’s Shipbuilding Company, and is a very 
creditable performance. Another tolerably good proof is to be 
found in the total exports of coal from all Welsh ports, reaching 
last week to the satisfactory figure of 117,975 tons. But this is 
more a proof of quantity than good trade, for coalowners com- 
plain that it is more difficult than ever to get even the low rates 
which have been quoted of late, and there is some ground for the 
rumour which has been freely circulated by one of the principal 
local papers to the effect that a reduction of 5 per cent. is 
impending. 

I found freights very ‘‘ stiff” this week at Cardiff, and such 
was the demand for coal that persons found it difficult to charter 
a vessel to go to Spain for ore. ‘The ore trade now between Wales 
and Spain is increasing more than diminishing, Ebbw Vale, 
Dowlais, Rhymney, and other works buying freely now that the 
figure is so low. The price now for really excellent ore is 15s. 6d. 
at port, which would mean close upon 17s. at works. Taking the 
cost of conveyance from Bilbao to the Welsh ports at 6s. 6d., it 
will be-seen that there are no great margins of profit anywhere. 
The ironworks have been .a little more active too of late in 
making pig for the tin-plate works, and at a low price a good 
pea trade is now being done in this speciality, Dowlais figuring 

argely. 

Considerable interest is felt at Swansea in the case now pend- 
ing, Attorney-General v. Swansea Improvement and Tramways 
Company, to restrain the company from using locomotive engines 
drawing cars or trains upon the line of tramway or railway 
between Swansea and Oystermouth. Counsel have been heard 
on Loth sides. On the one side it is maintained that the machinery 
being enclosed, and noiseless, that no alarm is caused, and on the 
other that three persons are now in the hospital trom accidents 
caused on the tramway, which runs through the principal streets 
to the Mumbles, and that horses are frightened by not seeing 
any cause of the movement. The decision in the case has not yet 
been given, but it is looked forward to with anxiety by share- 
hoiders and public. 

An important meeting of delegates from the leading collieries 
of Monmouthshire and Glamorganshire was held at Aberdare 
on Monday, when the question of the Blaenclydach strike was 
brought forward, and it was resolved that the meeting recom- 
ae every collier to support the men on strike. Mr. David 
Morgan, Mountain Ash, sent in his resignation as a member of 
the sliding scale committee, and it was also intimated as probable 
that Mr. Halliday would resign. In this dilemma it was 
agreed to postpone action in all appointments for a few weeks. 








SoutH Kenstneton Museum. — Visitors during the week ending 
June Ist, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9908; mercantile marine, 
building materials, and other collections, 1852. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2547 ; mercantile marine, building materials, and other 
collections, 224. otal, 14,531. Average of corresponding week 
in former years, 16,715. ‘Total from the opening of the Museum, 
17,202,364. 

THE Cup ANEMOMETER.—At a recent meeting of the Royal 
Society, a paper was read ‘‘On the Determination of the Con- 
stants of the Cup Anemometer by Experiments with a Whirling 
Machine,” by T. R. Robinson, D.D., F.R.S. In his description 
of the cup anemometer (7Z’rans. Royal Irish Academy, vol. xxii.), 
Dr. Robinson had. inferred from experiments on a very limited 
scale with Robins’ whirling machine that the limiting ratio of the 
wind’s velocity to that of the centres of the cups = 3. Recent 
experiments by M. Dohrandt have shown that this number is too 
great. As some of the details of M. Dohrandt’s experiments 
appeared objectionable, and as all the data necessary for 
determining the constants were not given, it seem desirable to 
repeat them. After describing the apparatus used, and the 
locality where it was erected, he explains the forces which act on 
an anemometer. When these balance each other through a 
revolution, the condition of permanént motion is expressed by the 
equation aV* — 28V»—yv? — F =O. Where V and vare the 
velocities of the wind and anemometer in miles per hour, F the 
momentum of the friction, at the centres of the cups, in graihs, 
the coefficients a, By’y, cannot be found é priori in the present 
state of hydrodynamics ; but if they be constant, or vary but 
little as »y changes, they can be found, at least approximately, by 
combining several equations in which Vv F are known. Uafor- 
tunately this method has serious difficulties. We cannot produce 
wind of a known V, and must substitute for it the transport of 
the anemometer through the air ata known speed. But the 
rotation of the whirling machine produces an air vortex of con- 
siderable power, whose motion must be subtracted from that of 
the machine. If this motion were uniform it would do no harm, 
but it is found to be so very irregular that the V which must be 
used is uncertain. The determination of F was also uncertain in 
these experiments, chiefly because the locality where the apparatus 
was erected (though the best which he could obtain) was affected 
by tremors by the action of adjacent machinery which made the 
frictions variable. Five anemometers were tried. No. 1 with 
9in. cups and 24in. arms, the Kew type; No. 2, the same arms, 
but 4in. cups; No. 3, with 9in. cups and 12in. arms; No. 4, the 
same 12in. arms and 4in. cups; and No, 5, semi-cylinder cups 
Yin. square and 24in. arms. Of these the small cups gave unsatis- 
factory results, the cylinders—to his surprise—the best ; the 9in. 
were sufliciently good to authorise the following conclusions, 
observing that a was measured directly. It is.as the area of the 
cups, and is independent of the length of the arms, unless they 
are so short that the wake of one cup interferes with the 
followers. (1) The equation represents the observations well 
enough for all practical purposes, while V ranges from 5 to 40, 
and F from 113 to 3683. (2) Itis equally effective if y be omitted. 
(3) 6 and y are probably proportional to a, and the three are as 
the density of the air. (4) Admitting this, the specialty of any 


anemometer depends on —only. (5) The ratio of the wind’s velo- 
a 


city to that of cups changes with vand F. The highest value in 
these experiments = 21°58 ; it least value = 2°32. (6) With the 
constants which he. found for the Qin. cups, the limit of this 
ratio, that for V infinite = 2°30 instead of 3°0. He proposes to 
verify these conclusions with real wind, and has established No. 1 
near one of the Kew type similar to it. By comparing their 


simultaneous » under different frictions, he will obtain equations 
which, assuming a as known, will, he hopes, give @ and y far 
more certainly. 
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THE PARIS EXHIBITION. 
- No. XXIL 

A.tuoucH six weeks have elapsed since the inaugura- 
tion of the Exhibition, it would be quite as difficult now 
as it was at that date to fix a time for final completion. 
The annexes on the Quai de Billy are not yet opened to 
the public; fresh buildings are springing up in all parts of 
the ground without any apparent indication of what 
they will ultimately contain, or what they an 
intended to represent; and in the main building its 
there are many empty spaces which will eventually, to 
judge from the ostensible way in which a few cog-wheels 
have been scattered artistically about, be devoted to 
some sort of machinery or another. The only catalogue 
issued, besides the English which appeared at the right 
time, is the French one, which, although an excessively 
bulky publication, is little more than a bare list of the 
names of exhibitors and the classes in which they are 
represented, with here and there a very limited attempt 
to describe the nature of the articles shown. With the 
few exceptions noted above, the 
bulk of the machinery in the 
foreign departments is sufficiently 
advanced to be set in motion; 
and a good portion has been at 
work for some days in a way 
more or less intermittent; but as 
the degree of readiness in special 
classes of machinery is still too 
widely different in different sec- 
tions to afford the opportunity 
of a fair comparison, we are 
compelled to delay a notice in 
this form, and must continue to 
confine our remarks to special 
exhibits which from their stage 
of completion and general in- 
terest cannot fail to attract atten- 
tion. 

On the left-hand side of the 
sritish section, nearly opposite 
to the Galloway engine, entering 
from the Trocadéro end of the 
building, is a very neat model 
exhibited by Messrs, Priestman 
Brothers, illustrating the appli- 
cation of their patent block 
arrangement to jilinaty cranes, 
with a self-acting bucket, for 
lifting seed, sand, shingle, small 
coal, &c. This is shown at 
worl and as we have already 
published drawings of the appa- 
ratus, we will not do more now 
than call attention to its leading 
features and the manner in which 
it is applied, according to the 


requirements. It will be re- 
membered that the machine 
consists essentially of a crane 


with a bucket which opens and 
shuts like a pair of pincers. The 
bucket is forvied either with 
plain lips for grain or dredging, 
or with toothed lips for raising 
coal or shingle. There are two 
distinct chains, one for lifting 
or lowering the bucket to a 
certain distance, which in the 
former case also serves to close 
the bucket when filled. The 
second chain, which can also be 
used for lowering the bucket, 
and is always applied when the 
latter has descended to a certain 
distance above the material to 
be raised, opens the bucket at 
the same time as it allows it to 
descend on to the material. By 
an arrangement of blocks and 
counterweight, when the main 
chain is worked to raise the 
bucket the slack of the second 
chain is also taken up. The 
advantage of the apparatus is 
that it can be attached to any 
existing crane, and on removing 
the bucket—-an operation of a 
few minutes—the smaller chain 
can be wound round the jib and 
the crane used in the ordinary way. 

Although there is a good deal 
of machinery employed in the manufacture of sugar 
exhibited in a more or less complete stage, the only 
stand on which any is in motion is that of Messrs. G. 
Buchanan and Co., which, from its unfortunate situation 
among the food-producing machinery in the British agri- 
cultural department, is not only ina bad position for com- 
partion with foreign machines, but is likely to be over- 
ooked, as the inquiring minds of the visitors seem rather 
to be attracted to the display of articles intended for the 
outer adornment of the person, than to any desire for infor- 
mation concerning the appliances by which articles to 
supply the wants of their interior organisation are pro- 
duced. The machines exhibited consist of a 12 horse- 
power steam cane miil, with engine and mill on the same 
iron base | ee requiring little or no foundation or brick- 
work, and suited to yield juice sufficient to make from 
four to five tons of sugar per diem, according to the rich- 
ness of the canes. Great attention seems to have been 
paid to the strength of the different parts. The roller 
shafts are of steel, forced into their rollers by hydraulic 
pressure, the pinions, as well as the piston tol and other 
moving parts, are also of steel. The arrangement for re- 
moving the wrought iron tie bars at the side, and sliding 
out the rollers, effects a great saving in time, and the 











unusual depth of metal. the journals 
of the lower rollers prevents vertical 

which so often, occur at this point in cane mills of ordi- 
nary construction, The steam engine driving these mills 
works with an_ oscillating calinder, and appears at first 
— out of all proportion to the driving power required 
or such massive-looking machinery, but when seen in 
motion, the problem of obtaining a maximum effect from 
a minimum of power seems, very happily solved. The 
other sized ae “ X, 3-horse, power,” and “ XX, 
2-horse Bowes are modifications of size “ A’ 
with fixed instead of oscillating cylinders. The valve 
motion is peculiar, but works yery well. The rollers 
in, each case are, ribbed or x: in parallel lines, 
From what we haye seen of the system of ribbed 
rollers for grinding mills, we think that the intro- 
duction of 4. screw-cut thread would have a more 


exhausting effect on every part of the cane than the 
parallel system—and such screwed rolls are not only 
capable of passing pieces of wood through them without 

damage to themselves, but with a very 


the slightest to 





PASSENGER ENGINE, WESTERN RAILWAY OF FRANCE.—(For description see page 420.) 


awkward effect on the wood, A wrought iron spanner 
is exhibited that had found its way between the rollers, 
and came out of the ordeal an altered if not a better 
tool. One of the advantages claimed for these mills, 
which can hardly be shown in_ so limited a space, 
is the power of “unchoking” themselves, which is 
explained by the rebound produced by the choke reactin 
on the machinery, and causing the mill to reverse itself an 
expel the obstacle. The display on this stand is completed 
by a Wetzel evaporating pan, which is, without doubt, a 
cheap substitute for}the vacuum pan. The sugar being 
boiled at a comparatively low temperature, by means of 
the easi cheated revolving tubes, is prevented—or at least 
the chance is considerably lessened—from being black- 
ened or burnt ; a better and larger yield is ensured from 
the same quantity of juice than by the ordinary open pan 
process. By an arrangement of a long horizontal shaft 
underneath with double gearing, all strains, which would 
tend to produce leakage of steam at the joints of the 
tube plates, are obviated, and the tubes kept as distinct 
as possible from any mechanical action beyond that of 
overcoming the resistance in the pan. 

Nearly opposite to Messrs, Hayward Tyler’s stand of 
pumping engines, Messrs. Rownson, Drew, and Co., of 











London, exhibit a I-horse power, and several smaller 
sizes of theit ops fans with patent friction dyiving 


gear, for cupolas, forges, or for ventilating shafts im 
mining. The p parts are few and simple, and the method 


of lubrication, by means of a hollow spindle and cup, 
must reduce the amount of oil used considerably, besides 
being especially applicable to high speeds. The driving 
pulley is in every ease fixed, and the friction roller, on 
which the fan is fixed, as well as the lower strap pulley, 
are movable, and either kept up in Fs by a belt or 

overcoming, with the foot, the tendency of the weigh 







lever to keep the pulleys apart. If the pulleys, as it is 
stated, are not necessary, we y _ Why 
they are retained; but at the same time, with the present 
arrangement of moyable bearings, we cannot see how 
they can be dispensed with without subst g a iore 
complicated system; such as toothed or gearing, 
which the principle of the invention is evidently intende 


to avoid. e naval and military forge is a very handy 


arrangement by whie i, when packed, ey is con- 
tained in the fire pan, the sides and bonnet. of the hear-h 
forming the sides and., of the 

box ; the blast. cal and 

worked by hand, There is no 

weight given, but fie whole can 

slung up Om yes, and 

fitted 






be 
tunity of 


cked for bd and 
together—as we had . 
minutes with the aid ¢ 
and bo 


* way, it will be s 

known to most of our readers. 
For quick traffic it offers several 
advantages, especially in England, 
where the aaa are sufficiently 
educated in the rudiments of 
railway travelling to be able, or 
to be considered able, to. assist 
themselves, and is decidedly 
simpler than the elaborate. ar- 
rangements usually adopted on, 
the Continent for securing the 
safety of the passengers. 

The patent alarm for locomo- 
tives, railway and mining signals, 
is a very neat mechanical ar- 
rangement, whereby the use of 
springs, and the consequent 
hability to get out of order, is 
entirely obviated. The Keystone 
valve, of which sections will be 
foundonthenext page, is composed 
wholly of cast iron; its con- 
struction will be fully understood 
from the accompanying descrip- 
tion. It belongs to the c¢ 
known as full-way double gate 
valves, and its mechanical novel 
consists in the method adap 
for tightening up the discs on 
their seats when closing, and 
releasing them when opening the 
valve. The backs of the discs A 
have conical grooves turned in 
them, into which a ring with 
corresponding edges is made to 
fit, and provided with a female 
screw B at the top for the screw 
spindle C, by which the valve is 
opened and closed. The ring is 
cut through transversely at the 
bottom with tapering projections 
D, cast on each side of the ab, 
which, when the valve is closed, 
bear against the inclined sur- 
faces E, formed at the bottom of 
the jacket, and close or contract 
the diameter of the ring, which 
by this action, in consequence of 
the conical form of the groove in 
which it sits, forces the two 
discs outwards against their seats. 
In opening the valve, the elas- 
ticity of the split ring releases 
the discs from their seats as 
soon as the downward pressure 
of the screw is removed, and 
they are. easily raised, as all 

chance of friction is removed. Owing to the elasticity 
of the ring compensating for any inequality in the 
parallelism of the disc surfaces, the labour required to 
re-grind the discs or seats does not demand the same 
amount of skill as ordinary valves. A bse oy ring of 
zinc let into the periphery of the discs near the working 
faces has a very marked effect, it is stated, in hansen J 
the iron by galvanic action from corrosion. ‘Two discs, 
subjected to the same influences for the same period, one 
with and the other without this arrangement, are exhibited 
to illustrate this fact, and go far to prove the practical 
success to which the exhibitors lay claim of securing all 
the advantages of metal combined with the hardness 
and durability of chilled cast iron. 

To leave the Exhibition and its contents for a time, 
and to glance at outside matters, which, although distinct 
from mechanical description, may be of use to intending 
visitors, we will call attention to the two most prominent 
json es local yg 2 in — which eqpeatn sik, 

ough in opposite degrees, the natives an e gues 
whew, they tare invited to partake of their intellectual 
and spectacular feast. The first is the illumination of the 
new Avenue de l’Opera from the Boulevard des Capucines 
to the Louvre with electric street lamps. The success of 
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the undertaking and the brilliancy of the illumination is 
laced beyond a doubt, and the crowds which are nightly 
rawn from other boulevards to promenade in the light 
of fairyland testify to the appreciation of strangers and 
visitors of the brilliant effect. A better site could ecto 4 
have been chosen for making the trial, and the scale on whic 
it has been carried out will give an excellent opnonvantty of 
testing the economical result. The second is the further 
advance of 33 per cent. on the hotel prices from the Ist 
of June and the permission accorded to the cabmen to 
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THE KEYSTONE VALVE. 


demand the price of their “course” beforehand when 
driving to the Exhibition. Not content with mulcting the 
stranger in every possible way, in his lying down and in 
his rising up, in waking and in sleeping, in going out and 
in coming in, in eating and in drinking, and in his 
journeyings to and fro, to the injury of extortion is added 
the insult of leaving it to the discretionary power of a 
cabman to decide whether his fare be worthy of his con- 
fidence or likely to avoid payment by a hasty flight into 
the labyrinths of the Champ de Mars. 








WATER-TIGHT BULKHEADS. 


So long as ships were built of wood, it was practically 
impossible to fit them with water-tight bulkheads. If 
they sprang a leak, the water would find its way through- 
out the hull. When iron came to be used it soon became 
evident that hulls could be subdivided, and very few iron 
ships are now built which do not contain from three to 
seven so-called water-tight compartments. The bulk- 
heads which isolate these subdivisions are supposed to 
make ships comparatively safe from foundering. In 
modern men-of-war bulkheads are used yet more freely. 
The Inflexible, for example, is divided by transverse and 
longitudinal bulkheads into no fewer than 135 water- 
tight compartments. The Inflexible is, however, an ex- 
ceptional ship. It would be impossible to imitate her 
construction in ordinary vessels, and in all that follows 
it must be understood that we are dealing with ships, 
either in the Navy or mercantile marine, with not more 
than six or seven transverse bulkheads. 

When the system of dividing a ship into water-tight 
compartments was inaugurated, great anticipations were 
formed as to its merits. It is, however, almost certain that 
these anticipations have not been fulfilled. We cannot call 
to mind a single case in which a ship has been saved by her 
bulkheads from the consequences of a collision unless 
the leak, which would have otherwise sent her to the 
bottom, was in her bows.* In other words, what is 
known as the collision bulkhead—a water-tight structure 
close to a ship’s bows—has over and over proved the 
salvation, not only of the crew, but of the ship herself. 
When a steamer runs end on into another vessel, she cuts 
the latter down, and probably staves in her own bow at the 
same time. ‘ The ship struck usually goes to the bottom, in 
spite of her bulkheads. The ship which struck is almost 
invariably saved, because of her collision bulkhead. We 
could, if it were necessary—which it is not—cite dozens 
of cases to prove this statement. Under the circum- 
stances, we are at liberty to ask whether the ordinary 
transverse bulkheads with which a merchant ship or a 
man-of-war is fitted possess any real value whatever! A 
very considerable number of ships is sunk by collisions 
every year. It may be taken as certain that the ships 
so sunk have bulkheads, out they go to the bottom 
all the same. If naval architects will consent to look 
the facts in the face, they will have to admit that 
a ship with a collision bulkhead only is as safe 
from foundering as one divided into seven or 
eight compartments. It may be urged that if bulk- 
heads do not save a ship, they at least prolong the 
time which elapses between the moment when water 
began to enter and that when she takes the final plunge, 
and that in this way time is afforded for saving life. 
There is a certain amount of truth in this proposition, 
but the amount is not great. The Vanguard did not sink 
for an hour, because, it is said, of her bulkheads; but the 
‘Grosser Kurfiirst went down in ten minutes ; and many 
instances might be named in which a ship has been sent 
te the bottom with awful rapidity, notwithstanding her 
bulkheads. It will have to be admitted, no matter what 

* In certain cases, where the leak was comparatively small, bulkheads 
have saved ships. For example, the French transatlantic steamee Amérique, 
4000 tons burthen, was abandoned in the Channel, her captain and crew 


believing her to be sinking. She was found derelict by an English steamer 
and towed imto Plymouth harbour. Her boiler and engine-room were 





full of water, which had gained admission through a sea cock in some 
way never made public ; her safety was due entirely to her bulkheads. 
Sinailar cases will no doubt suggest themselves to our readers. That neither 
the Board of Trade nor Lloyd's attach much importance to bulkheads, is 
shown by the fact that they: only stipulate that there must be a collision 
bulkhead at each end of a steamer, and at the bows of a sailing ship. 





may be urged to the contrary, that water-tight bulkheads 
are to a very large extent a fraud. They are supposed to 
confer comparative immunity from the consequences of 
a certain class of accidents, and in nine cases out of ten 
they do nothing of the kind. Let us see why this is 
true. 

It may be taken for granted that a ship, properly con- 
structed and properly loaded, will have a margin of 
floatation of duout one-seventh. In some cases it may 
be. a little more, in some cases rather less. This being 
so, it follows that, if she is properly divided into com- 
partments by six water-tight bulkheads, she will float 
although any one compartment is filled with water. 
Under. some conditions, however, although the ship 
might continue to float in still water and a calm, yet her 
stability will be so far diminished that, in an ordinary 
pena! she will overset, because her freeboard will almost 
entirely disappear. With this condition, however, we 
need not now concern ourselves. There is no ship now 
afloat, perhaps, and divided into only seven compartments, 
which would not sinkif water found its way into any twoof 
these compartments, provided she had a full cargo on 

Of the effects produced by rocks on a ship we 
need say nothing at present. The effect of collisions will 
supply quite as much matter for consideration as we 
have space to deal with, or it is necessary to touch upon 
just now. If a collision takes place which admits water 
to two compartments, then the ship cut down will infal- 
libly go to the bottom. But such an accident may 
very readily take place. Thus, the striking ship may 
take the hull of the stricken ship just on _ the 
end of a bulkhead or quite close to it. The bulkhead 
will then be yey and will leak heavily, even if it be 
not torn away bodily from the ship’s side. Under such 
circumstances the collision can have but one termination. 
Again, bulkheads are fitted with water-tight doors. If 
these doors are open at the moment of the collision, and 
the gap made in the ship’s side is a large one, the vessel 
may founder before the doors can be shut. Summing up 
then what we have already written, we have the follow- 
ing points presented for consideration:—Ships with the 
ordinary number of bulkheads almost invariably 
founder if they are hard hit. Collision bulkheads are 
extremely useful. The openings which ought to be closed 
by water-tight doors, as a rule deprive the compartment 
system of any utility it might otherwise possess. If the 
water could be confined to the space between any two 
bulkheads, a ship in moderate weather might be saved, 
even after being hard hit; and in any case time sufficient 
would probably be obtained for the removal of the crew 
and passengers. But only too cften water is not retained 
in one compartment, because a bulkhead is torn away 
from the ship’s side. Putting all these things together, 
it appears that although the water-tight bulkhead system 
is not excessively valuable, it is worth preserving and 
improving. We have now to consider what direction 
improvement should take. 

It is easy to see that to render the system as nearly 
perfect as it admits of being made, some change must be 
made in the existing method of securing bulkheads to 
ships’ sides and in the way in which water-tight doors 
are fitted and used. As to the first point, it is evident 
that if bulkheads were put in at a distance of not more 
than 2ft. or. 3ft. from each other, it,would matter very 
little whether in a collision a hole was punched into one 
compartment or two. It is obviously impossible to fit 
bulkheads in this way in a merchant ship, at all events ; 
and it is moreover easy to see that if the doubling of the 
compartments were confined to a large narrow section of 
a ship at each side it would suffice, the rest of the hull 
being subdivided in the usual way. The accompanying 
diagram, Fig. 1, will explain what we mean almost at a 
glance. 
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Here A A A are the ordinary bulkheads, B is the 
collision bulkhead, and C C C C are what may be termed 
subsidiary water-tight compartments worked between 
the double skins of the ship. It will be seen that it 
would be very unlikely that with this arrangement any two 
of the principal compartments would be knocked into 
one. is method of construction, although adopted to 
ajlarge extent in men-of-war, cannot be used in the 
mercantile marine, as it would be far too heavy and 
expensive. It admits of a modification, however, which 
would be a great improvement on the ordinary system of 
construction. In Fig. 2, this last is shown at C on one 
side of a ship and the modified construction at D on 
the other. The bulkheads are doubled for a short dis- 
tance at the sides of the ship. The doubled portions are 
spread out like the limbs of a Y, and secured to the ship’s 
sides. If a ship so made is struck, say, at point E, then 
the water-tight doors being shut, the water will be 
confined to a single compartment 1. If, however, 
she is struck at or about the place F it is. very 
improbable that both the doubled ends of the bulkhead 
will be torn away, the injury done would be some- 





what as shown in the sketch Fig. 3, and under 


these circumstances water would only rush into 
one compartment, while it might or might not leak into the 
other at such a rate that it could be dealt with by the 
steam pumps. Some space would certainly be lost in a 
ship by this mode of construction; on the other hand, 
it would impart more strength than is obtained in the 
ordinary way, not only to the side but to the bulkhead. 
While we are on this topic we may add that in but 
too many ships the bulkheads are not only weak in them- 
selves, but weakly attached to the ship’s sides. Collision 
bulkheads especially almost invariably require the aid of 
the ship’s carpenter, to enable them to resist the pres- 
sure brought upon them. Spars have to be cut up to 
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make and where are 


s these, 
stove in, have to be used freely to keep the bulk- 
head from being torn. bodily away from the ship’s 


struts, ships’ bows 


side, or from being driven in. If this be true 
of a comparatively small piece of plating, it is cer- 
tainly much more true of large main Sulkheads, and we 
have no doubt that some of those in large merchant ships 
are far too weak to stand up against the pressure which 
a head of water of 10ft. or 15ft. would bring to bear on 
them, to say nothing of that due toa head of 22ft. or 23ft., 
by no means an unusual draught for first class cargo 
steamers. The mode of attachment which we suggest 
would, at all events, whatever its other defects may be, 
be far stronger, and therefore better than anything now 
used. 

No matter how perfect a bulkhead may be in other 
respects, unless its doors are perfect in their action, the 
bulkheads must be a useless incumbrance. It is nojgtoo 
niuch to say that there is nothing like a perfect witer- 
tight door in existence. A letter which we publish this 
week goes so fully and clearly into the demerits of the 
ordinary screw-worked door, that we need say little more 
on the subject. It is extremely probable that hydraulic 
gear, which he suggests as a substitute for the screw, 
would work well. The proposal to employ hydraulic 
power for this purpose is not new, however, and several 
patents have been taken out for machinery of the kind 
indicated by our correspondent. But such expedients 
cannot overcome a permanent defect in the ordinary 
sliding door, which is that if the bulkhead is twisted or 
distorted, the door cannot be dropped at all, or cannot 
be dropped the whole way. If, however, an ocean steamer 
were struck anywhere near the end of a bulkhead, it is 
ten chances to one that the door frames in that bulkhead 
would be jammed on the door and prevent it from work- 
ing. In very many of our great ships the doors between 
the engine and boiler-rooms are close to the vessel’s 
side, just the worst place that could be selected. It 
must not be forgotten that if a door is to be 
of any use it must admit of being shut like lightning. 
If an opening say 5ft. high and 2ft. wide be kept unclosed 
for even a couple of minutes, an enormous quantity of 
water may enter a compartment which it was essential 
should be kept dry. Such a door will pass— 
under a head of five feet, measured from the door 
sill—not less than 4500 cubic feet of water, weighing 
nearly 132 tons per minute. A*hole of even greater 
dimensions may easily be knocked in a ship’s side, In 
other words, quite as much water may find its way into 
the first compartment as the doorway to the second can 
pass, and it is easy to see that under these conditions the 
prompt closing of the water-tight door may be a matter 


.| entirely of life and death ; but if a door sticks a bit, or a 


little more help has to be got to get the screw to force it 
down, irreparable mischief may be done. So serious 
is this objection to all existing arrangements for 
closing openings in water-tight bulkheads, that in some 
ships no openings whatever are made below the water- 
line, and to proceed from one part of the ship to the 
other, the sailor must follow the example of Robinson 
Crusoe, and go up one ladder and down another to get 
over the fence—that is to say, the bulkhead. Whether 
any one can succeed in inventing a door which shall be 
quite water-tight, will close in an instant, cannot be 
jammed by the twisting of the bulkhead, will be equally 
good to resist pressure at whichever side it may come, 
and will not take up much room, remains to be seen. It 
is certain that oth tha of the kind has ever been sent to 
sea as yet. Until such a door is in genera} use, water- 
tight bulkheads, however perfect they may be in other 
respects, are sure to prove useless in a moment of 
extreme emergency. X. 


WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION. 
No. II. 

Tue display of this class of machinery by Messrs. F. W. 
Reynolds and Co., of Southwark-street, London, although 
somewhat circumscribed as regards space, is distinguished 
by several tools which are unique in design and con- 
struction, and so far novel to the general public that 














they have not been previously exhibited. The most con- 
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THE PARIS EXHIBITION—IMPROVED GENERAL JOINER. 


MESSRS. F. W. REYNOLDS AND CO., SOUTHWARK STREET, LONDON, ENGINEERS. 





spicuous for size and comprehensiveness is an improved 

general joiner, the only one in the building to which | 
a band sawing machine is attached, and of which we 
give an illustration. The countershafts are all under | 
the benches, so that no space is lost; and although | 
the numerous different motions require a correspondin, 
number of belts, we do not well see how the work me 
be done with less, and their position interferes as little as | 
possible with the attendants. The feed motion for the | 
planing and moulding machine is very powerful, and | 
consists of a pair of fluted rollers followed by a pair of | 
smooth ones, all driven and adjustable by means of a| 
vertical spindle and levers. The top cutter alone is | 
movable, the bottom and side cutter 1 Ae are fixtures; | 
but the latter are sufficiently deep to take stuff 4in. thick. | 
The pressure rollers are actuated by spiral springs, with | 
adjustable nuts. The feed motion for the saw Somch is | 
self-acting, and can be regulated from 15ft. to 60ft. per 

minute. The spindle is made to rise and fall for groov- | 
ing and rebating by means of a hand wheel. The table, 





THE CROWN FLOOR CLAMP. 


fitted with a canting fence for feather edging, can be 
turned over out of the way for cross cutting, as the spindle 
is distinct from those used in panne and moulding ; the 
two operations can be carried on simultaneously. The 
band sawing machine, with canting table for bevel saw- 
ing, is worked independently ; the tension of saw is-regu- | 
lated by a screw. Tenons are cut with the usual block | 
fitted with disc cutters for shouldering, and a scribing 
tool or disc for cutting double tenons can be fixed to the 
vertical spindle in front. There isan extra table provided | 
for boring and morticing, the auger being inserted in the | 
saw spindle. 

There can be no doubt that as many operations have 
been combined in this machine as possible, and that 
under certain circumstances its advantages over inde- | 





designing them, and of the exactness with which they are 
constructed. In whatever country manual has been 


| replaced by mechanical labour, the change has always 


more or less been gradual, and the advance in skill has 
kept pace with the progress of invention ; but in other 
lands more favoured by nature in the abundance 
of material and less experienced in the use of 
mechanism, it appears to us that the introduc- 
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man to handle, and in almost every case if the men are 
not able to turn out equally good work with the tools 
they have, they would at least so far lack the preliminary 
and progressive education necessary to manipulating suc 
machines as these “ general joiners” properly, and are by 
| nature so unaccustomed tothe observance of cleanlinessand 
| nicety of adjustment, that they would never be able to 
improve on their present work, nor do justice to the 


ee —— 


ROBINSON'S PLANING, SHAPING, AND MORTICING MACHINE. 


ndent machines for separate work are items in its | tion of wood-working machinery in its more simple | capabilities of the machines, without such a period of 


avour, due deference being paid to local requirements | 
and to the class of labour at command. Viewed merely | 
in the light of an Exhibition, the “combined” wood- | 
working machinery collected on the Champs de Mars, 
taken in the aggregate, gives quite as striking evidence of 
progress in the improvement in skilled labour for mani- 
pulating such machines, as of the ingenuity displayed in 


and independent forms is 
with success. 
in Bohemia, Hungary, and 
Austria, to say nothing of the more eastern countries 


where with the exception of saw benches, the tools 


most likely to meet| initial training as would 
Take, for example, the workshops! general joiners a matter of doubtful profit for the 
other provinces of | masters. The use of steam saws in the countries above 
| mentioned has been confined principally C 
| logs and to deal frames ; the nature of the material an 
— consist of very little besides broad axes, planes, | e 
w saws, and scribing knives, such as have never been | in treating timber for its several purpose r 

‘ geen in England, and would puzzle many a good work-| from experience that, in bridge building especially, as 


make the introduction of 


to eorel span. 


climaticand other influences must all betakeninto account 
ses ; and we know 
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well as in architectural structures, balks shaped and faced lin the cut regulates the length of the slot. A form 
by the broad axe will outlive those that have been sawn | of lock nut employed in all machines made by this 


sufficiently long to more than compensate for the enormous 
waste of material which might have become slabs and 
planks attending this operation. 

Messrs. Reynolds exhibit also a hand-power circular 
and band-sawing machine, in which the band saw 
is driven direct from the fly-wheel, called the “ Imperial 
Combination.” There is a self-feeding cog wheel on 
the spindle, with variable speed produced by differential 
cog wheels; the spindle rises or falls by means of a strap 
or set screw. The fence-plate can be set at any angle or 
turned over the end of the table when cross-cutting. The 
band saw pulleys can be extended for different sizes by 
means of a screw, and the tension is maintained by a 
lever and spring. The band saw table can be canted for 
bevel sawing. The machine is very complete and simple 
in itself, and fora limited supply of work and slow speeds, 
is very suitable for a workshop without driving power. 
The “Imperial new patent hand-power band saw” machine 
at the front corner of the stand is now being driven by 
steam by an extra pulley attached to the fly-wheel 
spindle. This machine is compactly constructed, and 
from the shape of the frame and positicn of the 
saw can readily be applied to larger stuff than 
is usual with saws of this size. One of the novel- 
ties exhibited is the “Crown patent malleable iron 
floor clamp,” which, from its small size and great power, 
deserves attention. The serrated surface under the screw 
prevents all chance of slipping. The action of it will be 
seen from the preceding engraving. There are also 
two patent hand morticing machines—the “ Monarch” and 
the “ Eclipse”—which do not present any particular novelty 
of construction, but are neat and handy in design. The 
London morticing machine, Phillips’ patent, is fitted with 
two levers, one of which works a morticing chisel, the other 
a core driver, or for hard wood the latter can be replaced 
by an auger. The arrangement of the fulcrum is very 
neat, and can be altered for different lengths of stroke, 
the limit being 9in., so that mortices to the depth of 17in. 
can be cut. The last exhibit on this stand is an improved 
saw-sharpening machine. The emery wheel spindle is 
supported in a counterbalanced swing carriage, which 
can be set to any angle. A striking gear is attached to 
the column, with the handle close to the workman, 
enabling him to throw the machine in and out of gear 
instantaneously. In order to secure accuracy, the 
quadrant in which the carriage cants, as well as the 
swivel on which the vice turns, are divided into degrees. 
The form of frame is the only prominent feature in this 
machine to distinguish it from others, and it appears to 
insure accuracy of work and great steadiness. 

The largest display of this class of machinery as regards 
space, andone of the best in the building for excellence of 
workmanship, is that of Messrs. T. Robinson and Son of 
Rochdale, md have been fortunate enough to secure a 
corner position with a double frontage. The machine in 
the centre requiring the most room, and likely to 
attract a good deal of attention from its departure from 
accepted forms, is a patent horizontal board-cutting 
machine, exhibited for the first time. The form 
of saw is really that of the eastern bow saw, 
in which the stiffening rib is made of a 2in. 
gas pipe instead of a wooden bar, and the string 
and tongue replaced by an iron rod with screw 
nuts. The teeth of the saw are cut reverse ways from 
the centre to each end, and the guide bars set at a slightly 
converging angle towards the centre, so that there is no 
back catch of the teeth on the return of the saw. The 
saw can be lowered by gearing either for panel or plank 
cutting. The guides are of brass, with a plain surface 
butting slide below to take off any excess of pressure. 
The machine is driven by three belts. The saw is worked 
direct off the crank disc by means of a connecting rod. 
Thetablemovesbyacentre rack; its feed speed can be varied 
from 2ft. 6iu. per minute up, and its return speed is about 
20ft. per minute. As all the parts require to be strong, a 

ood deal of attention appears to have been paid to the 
rings, which are in every case a good length. Some 

of the eminent advantages of this form of machine are 
the ease with which crooked logs can be cut into planks, 
as there is no difficulty in placing them on the bed-plate ; 
and eibows can be cut for felloes, and the opportunity 
afforded for examining the state of the log after every cut. 

There is a circular saw bench for logs and deals not in 
motion, with self-acting rope feed. The bench looks 
very steady, being cast all in one piece. The sawspindle 
runs in two broad bearings, and the pulley bearing is 
carried on an outside cast bratket. The fence is movable 
in a parallel line with the saw for different sized blades, 
and has a lever and pressure roller attached for 
keeping the batten to the fence while being sawn. 
In the roller feeding saw bench the construction of 
the frame is similar to that last mentioned. The feed 
consists of four double vertical rollers, two fluted and 
two smooth, adjustable by means of a screw, lever, and 
weight, and removable instantaneously by a lever ; there 
are only two belts. The pocket plates are removable for 
placing more saws than one on the spindle, with inter- 
mediate washers for determining the thickness of the 
boards. It is a very powerful machine, and said to be 
capable of cutting from 16,000ft. to 20,000ft. of boards 
in ten hours. In a combined planing, shaping, chamfer- 
ing, boring, and morticing machine, the different opera- 
tions have been brought into as small a space as possible, 
and the moving parts reduced toa minimum. There is 
only one belt, and all the motions are driven off one 
spindle. The cutter block is below the table, and the 
pressure roller with springs and screws keeps the stuff in 
place while being passed through by hand. Boring and 
morticing can be done at the same time as planing, the 
table is movable up and down, and can be lowered out of 
the way to make room for a saw bench, when a circular 
saw can be attached to the morticing spindle, and two 
halves of the truncated-cone guides fitted for chamfer- 
ing. The morticing table is moved to and from the 
tool by along pitched screw; the vertical lever shown 





firm differs from some others more in shape than in prin- 
ciple—that is to say, the surfaces are cut square on two sides 
to allow the grip of an ordinary spanner, and although the 
strainon them may not be very great, they give onesomewhat 
an idea of being too weak, as in some cases there is not 
more metal left than 4 to ;‘; of an inch outside the cut of 
the thread. This is especially noticeable in the vertical 
spindle attached to the housing machine for cutting cir- 
cular and irregular mouldings. The cutters themselves 
are very strong, being made solid and to cut either way. 
The same principle has been adopted with slight altera- 
tion of form in all the cutters employed on this machine 
for recessed work. The pulleys are well out of the way, 
the bearings long, and the frame solid. The frame 
carrying the tool has a horizontal motion at the base 
and also at the crown, with a third movement vertically 
for cutting recessed face mouldings, so that the tool can 
be set to cut at any angle. In the machine for planing 
thin boards everything seems to have been done to 
ensure steadiness and exactness of work. There are 
three pairs of feed rollers, two to feed the stuff in and 
one to grip it after it has passed the cutter. The arrange- 
ment of pressure rollers to keep the boards down to the 
cutter, which is placed underneath and can be easily got at 
for sharpening, consists of a plate with an universal 
joint, carrying eight small rollers side by side, the whole 

eing kept down by a lever and weight. All the top feed 
rollers can be raised by a handle, and are kept in place 
by weights laid on the tables underneath. An arrange- 
ment is madefor keeping these asnear the centre as possible 
to equalise the pressure, but it appears to us that this 
might be modified to insure greater certainty on this point, 
which must be essential to the proper working of the 
feed roller. The general joiner does not differ in many 
respects from other machines of this class. The arrange- 
ment of the planing and morticing table is-such that by 
removing the tenoning fence-plate cross-cutting can be 
done with any length of stuff with the addition of an 
extra sliding table to guide the logs. The moulding 
table rises and falls; the top cutter is fixed, and easily 
got at for sharpening. The feed consists of one top roller 
fluted and driven, and a bottom smooth roller, fixed. 
The spindles are held by lock-nuts and collars,as described 
above, and for circular mouldings the cutters are built 
up. The dovetailing machine, which forms the piéce de 
résistance at the corner of the stand, is the only one in 
the Exhibition, and as it has often been described, we 
will not do more than notify the salient points which 
characterise it. The return motion is produced by raising 
the table by means of a lever, disengaging the half pinion 
from the forward motion screw and pressing the opposite 
corresponding half against the backward motion screw. 
The table can be raised to any angle for cutting blind 
dovetails. The saw dises are built up partly of plain and 
partly of Crown saws, work on excentric shafts, and are 
fitted with set pins for regulating the relative position of 
the saws to cut dovetails to any desired width. The 
position of the discs is exactly reversed for cutting the 
pins. Although the machine looks complicated at first 
sight, the simplicity of its motion, and the rapidity and 
precision with which it works, and the fewness of the parts 
necessary to be touched by the attendant when once set, 
are great points in its favour, and where large amounts 
of packing cases are required, as in arsenals or export 
houses, a great saving might be effected without any 
particular demand on the skill of the man employed to 
work it. In the band saw exhibited we notice an 
improvement for relieving the saw of undue pressure, 
by the addition of a friction roller to the frame block. 
There is also a wedge for keeping up the wheel when 
small saws are used. The wd are made without 
flanges, and the table to cant for bevel sawing. The 
standard is cast hollow, very strong, and gives plenty of 
room. In the machine for planing, moulding, jointing, 
tongueing, and grooving, the arrangement of feed rollers 
is the same as in the machine for planing thin boards. 
The cutters are so arranged that, after leaving the 
feed rollers, the stuff comes in contact with a bottom 
cutter, to plane the board for bedding, to which it is kept 
down by disc rollers. In advance of this are two fixed 
diagonal blades, which can easily be removed for sharp- 
ening, over which run two rows of three rollers each, in 
a diagonal axis parallel to the cutters, adjustable for 
different widths of board. The side cutters run between 
bearings. The top cutter is movable up or down, and 
can be canted to an angle. The bearings are all very 
strong, conical at the ends, and adjustable for wear 
and tear by means of a set screw impinging on the 
end of cone. Everything is driven from one shaft. 
A small power morticing and boring machine has a very 
good arrangement to relieve the attendant from the 
tedious work for the foot in morticing long pieces. The 
driving shaft of the chisel and the fly-Wheel and pulleys 
are fixed in a sliding carriage, which can be "same in 
down to any required depth, either by the foot lever, or 
by means of a screw worked by a bevel and hand wheel. 

he tenoning machine for doors, sashes, &c., has already 
been illustrated in THe Enoineer. There is some 
improvement in the movable pulley for tightening up the 
belts for different thicknesses of tenon. In the single 
spoke-shaping machine, shown in motion, the headstock 
carrying the attern is placed below instead of in front of 
the spoke to be cut, and this strikes us as being much 
handier for the attendant. The arrangement by which the 
sg | pone travels on the lower spindle in the direc- 
tion of the screw makes the machine more compact and 
more easily adaptable than the overhead drum. There 
are two stops on the reversing bar to check the work. 
An amount of fall is given to the cutter table for keeping 
it more easily up to the stuff by means of the weight. 
The knife can be withdrawn from the work by a screw 
spindle in front. This is the best and most compact 
machine of the kind we have seen in the building. e 
buffing machine for finishing the spokes has nothing about 
it to distinguish it from others of the same class. The 





last machine on this stand is a stave jointer for 
dry casks ; the stavesareshaped toatemplate, against which 
a horizontal roller presses, and determines the distance 
of the cutters from the plate by putting a bevel on the 
template ; the decrease or increase of belly on the staves 
is regulated by the vertical position of the pressure roll. 
An arrangement of great importance to save material is 
that of three bars at the back of the machine, which 
correspond with three stops on the same side as the cutter 
block, whereby the staves, before they are cut, can be 
brought up, irrespective of any difference of width, to the 
same face, so that the amount to be taken off each is 
exactly the same; the stuff is held in its place by a 
clamping bar and press screw. The cutter throws itself 
in and out of gear ; as may be supposed, the cutter blocks 
and bearings require to be very strong to take off the 
extra thicknesses at the end of the staves, and, as far as 
we can see, everything seems to have been done by the 
manufacturers to meet every requirement ; the steadiness 
and rapidity with which the machine works gives one 
the impression of sufficient strength and precision for the 
heavy class of work it has to perform. 








EXHIBITION OF GAS APPARATUS IN 


BIRMINGHAM. 

Own the 5th inst. an exhibition of gas apparatus, chiefly for 
heating and cooking purposes, was held in the Town Hall, 
Birmingham, and remained open until the llth. The exhi- 
bition was originated and arranged under the guidance of the 
Birmingham Corporation Gas Department, and as many as 
eleven silver medals were offered for the best apparatus of 
specified character. About 500 articles were exhibited by 
forty-six exhibitors. The object of the exhibition was to 
illustrate the various economic uses to which coal-gas may be 
applied other than its use for illumination, though a large 
number of articles illustrating improvements in gas lighting 
apparatus and details was exhibited. For many years gas 
has been employed, to a limited extent, for cooking and in 
other ways where heat is required for domestic and manufac- 
turing purposes, but until recently little special attention has 
been given to the subject, and few attempts have been made 
to systematise or to render popular its application to such 
objects. As has been generally the case with the introduction 
of new methods, or articles, the use of gas in cooking and 
heating has long been practised by a few, who would or 
could, by care, take advantage of the facilities and economy 
it afforded. The late M. Soyer was one of the early 
appreciators of this use of gas. But it is only during the 
past two or three years that all objections to, and public 
pee against it, have been removed. The system is now 
vecoming popular, and the apparatus very complete. The 
Birmingham Exhibition was the result of an endeavour to 
promote a wider knowledge of its applications, and to make 
the advantages of employing gas for heating purposes more 
generally known. The entire absence of dirt, and the saving 
in the cost of attendance, which have been found to result 
from this employment of gas, are matters of considerable im- 
portance in every household, It has been ascertained, in 
practice, that the gain in these respects is often sufficient to 
defray the cost of the gas consumed for cooking and heating 
purposes. The most varied applications are to be found in its 
adaptability to trade purposes. For the delicate operation of 
singeing lace, for brazing or soldering with the blow-pipe or 
soldering iron, for heating jewellers’ crucibles, lacquering, 
blueing needles, or any other operation in which a clear heat 
is necessary, such as the preparation of chemicals, gas may 
be said to be unrivalled. An instance of this last application 
is afforded by its employment on a large scale at the alkali 
works of Messrs. Chance Brothers and Co., at Oldbury, for 
the rectification of sulphuric acid. These gentlemen have 
effected a considerable saving in this process by the use of gas 
instead of coal slack, which was the fuel formerly employed. 

Though the smell resulting from the use of gas for cooking 
or heating has, until recently, been one of the chief objections 
urged by the public generally, the question of economy has 
been a far more potent deterrent consideration. In most 
cases a given amount of heating was done by the early gas 
stoves at a greater cost than by coal or coke fuel. This, how- 
ever, is not now the case, though very many people find it 
difficult to persuade themselves that gas can possibly be 
burned as fuel, and cost less than common coal. to overcome 
this incredulity is the principal battle of the preducers of gas 
and gas stoves. There is every encouragement, however, to 
believe that this will not take very long now that the appara- 
tus has been so far perfected as to make it possible to burn 
the gas with practically no odour or disagreeable smell from 
the products of combustion. To overcome the sentimental 
objection of English people who cannot believe in being either 
warm or comfortable in winter unless the fire is visible will, 
no doubt, be a formidable business. But once the economy 
in cost and household labour, and especially the absence of 
dust, are fully known and appreciated, gas stoves will become 
more common in large towns separated from the coal mines by 
anything over about fifty miles. 

In considering the question of its comparative economy, 
the Birmingham Corporation Gas Department consider that 
the saving in labour ought to be taken into account ; but even 
without this they say in their catalogue that the superiority of 
gas is sufficiently manifest. Theoretically, no doubt, a greater 
amount of heat should be obtained from coal than from gas, 
if equal values of both be taken; but in practice it is found 
to be otherwise, owing, apparently, to the circumstance that 
the use of gas may be perfectly under control, and there need 
be absolutely no waste, while with coal this is inevitable 
under the conditions usually attending its use. Mr. Lewis 
Thompson, an analytical chemist, has found, by a series of care- 
fully conducted experiments, that the relative cost of boiling 
water by gas and coal—the coal fire having to be lighted for 
the purpose—is as 34 to 1 in favour of gas, with a saving 
of time of two-thirds. Mr. Magnus Ohren, Secretary to the 
Crystal Palace District Gas Company, has, it is further 
stated, established the fact that for cooking joints the 
cost, where gas is employed, is only two-thirds of that 
of ooel, the loss in weight of the meat being also con- 
sitlerably less. At the London Hospital the annual saving in 
fuel and weight of meat effected by the use of gas for cooking 
and heating is estimated at nearly £400; while at the 
establishment of Mr. Whiteley, in Westbourne Grove, 
London, the daily cooking for 1200 persons is stated to be 
effected by gas at a cest of only 5s. 3d., the annual saving 
being estimated at no less than £800. A very good idea of 
the variety of articles exhibited will be gathered from the list 
of classes and awards, which runs as follow :— 

Class 1,—Cooking apparatus, suitable for the house of an 
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artisan ; the apparatus to be inexpensive, simple in construc- 
tion, compact and durable, and to be capable of cooking, at a 
moderate cost, the daily meals of a family of from four to 
eight persons: Medal, Messrs. John Wright and Co., Essex 
Works, Broad-street, Birmingham; honourable mention, 
Messrs. 8S. Leoni and Co., 74, Strand, London. 

Class 2.—Cooking apparatus adapted to the requirements 
of a family of from four to eight persons ; the apparatus to be 
capable of cooking the daily meals, including dinner of roast 
meat, two kinds of vegetables, and pudding; and also to pro- 
vide for a sufficient supply of hct water for cleaning-up 
purposes, and of boiling water for tea—its selling price not to 
exceed £3 3s.: Medal, Mr. Charles Wilson, 132, Woodhouse- 
lane, Leeds; honourable mention, Mr. E. Millington, 152, 
Coventry-road, Birmingham, and Mr. J. Williamson, 40, 
Kirby-street, Hatton-garden, London. 

Class 3.—Cooking apparatus adapted to the requirements of 
a middle-class family of from six to ten persons, the apparatus 
to provide for roasting, grilling, baking, boiling, stewing, 
frying, and toasting, and for the supply of hot water: Medal, 
Messrs. Scott, Brown, and Co., George-street, West Brom- 
wich ; honourable mention, Messrs. Jno. Wright and Co., and 
Messrs. Billing and Co., Bloomsbury, London. 

Class 4.—Complete family kitchener, adapted to the require- 
ments of a family of from ten to fifteen persons, the apparatus 
to be sufficient for all the cooking, and also for the supply of 
hot water for kitchen: Medal, Mr. Charles Wilson, Leeds. 

Class 44.—A similar apparatus, with the addition of a 
supply of hot water for bath and lavatory: Medal, Messrs. 
Billing and Co,, London. 

Class wba gr cooking apparatus, adapted to the 
requirements of hotels, clubs, schools, hospitals, &c.: Medal, 
Messrs. Leoni and Co., London; honourable mention, Messrs. 
Billing and Co., London, 

Class 6.—Cooking apparatus to be used as an accessory in 
kitchens of large houses, where a coal or coke fire is also 
intended to be used: Medal, Messrs. Leoni and Co., Lon- 
don, 

Class 7.—Cheap workman’s stove, for cooking in the work- 
shop: Medal, Mr, J. E. Prust, 270, Broad-street, Birming- 
ham. 

Class 8.—-Baths heated by gas, quickness in heating, cost, 
and least consumption of gas to be considered : Nteaal, 
Messrs. Ewart and Son, Euston-road, London, for the Victoria 
Gas Bath ; honourable mention, Mr. William Puckett, Marl- 
borough-street, London, for portable bath heater. 

Class 9.—The most cheerful and effective gas fire, with the 
least consumption of gas: Medal, Mr. E. W. Ball, Oozells- 
street, Birmingham, for general effectiveness and artistic 
merit ; honourable mention, Messrs. Leoni and Co., London, 
and Messrs. Billing and Co., London, for originality and 
effectiveness. Messrs, Hassall and Singleton, Phenix Foun- 
dry, Freeman-street, Birmingham, received honourable men- 
tion for substantial construction and general appearance. 

Class 10.—Apparatus for manufacturing or trade purposes, 
and miscellaneous apparatus : Medals, Messrs. John Wright 
and Co., Birmingham, for Otto and Crossley’s silent gas 
engine ; and Mr. W. A Comber, 23, Congreve-street, Birming- 
ham, for Baxter’s American engine and boiler, heated by gas, 
2-horse power; honourable mention, Messrs. John Wright 
and Co., Birmingham, for excellence in stoves for tailors, 
hatters, laundresses, &c. 

Class 11.+Gas stoves and warming apparatus: Medal, Mr. 
T. D. Clare, Handsworth, for open fire ventilating stove for 
gas or coke ; honourable mention, Messrs. J. Wright and Co. 

Among the many exhibits which attracted particular atten- 
tion, reference can only be made to a few. Referring to them 
in the order of their classes, we come first to the small stove 
suitable for cooking operations of a small household, exhibited 
by Messrs. Wright and Co., and for which the silver medal 
was awarded, This stove is in its inside dimensions 19in. in 
height, 12in. wide, and 12in. deep. It is Q shape in plan, 
the door being on the flat side. It is fitted with shelf and 
grid for roasting, baking, and frying, and with one burner on 
the cast iron top for boiling. By careful management, two or 
three saucepans may be kept boiling on this one burner. The 
price of this stove is £2, so that it may be said to conform in 
every respect with the conditions of competition. In Class 2 the 
stove of Mr. © Wilson, for which the silver medal was 
awarded, is also an excellent article produced at a low price. 
It will be seen that the requirements of this stove were some- 
what extensive, and apart anes the knowledge of its successful 
competition in the trials which took place, its construction 
and appearance are such as to secure confidence in its capa- 
bilities. Several other makers exhibited excellent articles in 
this class. Among these may be mentioned the stove 
of Mr. E. Millington, which differed from others we observed, 
inseveral respects, and particularly inits jacketted construction. 
The stove exhibited and tried is made of thick tin-plate, is 
circular and annular in plan, the annular space or jacket 
forming an excellent water boiler. It is of large size and is 
said to cook a plain dinner for eight people at a cost of but 
lid. The stove of Messrs. Scott, Brown, and Co., awarded 
the medal in Class 3, is a well-made article, and is one of 
about fifty articles exhibited by the same manufacturers. The 
complete kitchener exhibited by Mr. C. Wilson, and for which 
the silver medal in Class 4 was awarded, is an excellent ex- 
ample of the completeness and efficiency of the best cooking 
apparatus now made. It is fitted with large ovens, boiler, 
burners for boiling, frying, simmering, and with a fine equiva- 
lent for a roasting and grilling fire. This takes the place of 
the fire in the centre of an ordinary kitchener, and consists of 
a network of wire about ,*;in. diameter, over which is a finer 
network of wire about ;‘;in. diameter. Behind this double 
wire net is a series of gas flames which maintain it at a red 
heat or any temperature below that. An excellent roasting 
surface, both vertical and nearly horizontal, is thus obtained. 
The wire network will last from eight to twelve months, and 
costs but 2s, 6d. for renewal. 

Messrs. Davies and Sons showed some good stoves of dif- 
ferent sizes, and with one of these a shoulder of mutton, 
weighing 94 lb., and two medium size apple pies were cooked 
thoroughly in one hour and twenty minutes, consuming but 
22ft. of gas. The joint had neither to be turned nor basted. 
Messrs. Billing and Co. showed several cooking stoves arranged 
so that when required for heating purposes, the lower apparatus 
might be taken out and a reflector putin. These reflectors are 
made of block tin, brass, or copper, and when of the latter 
material have a very cheerful appearance. ‘The display of 
Messrs. Leoni was particularly attractive, this firm ovine 
upwards of forty articles, including the smallest stoves for 
trading purposes, and large and well-designed hotel and 
restaurant ‘‘cookers.” The inside walls of the cooking stoves 
are lined with non-conducting, but radiating tiles, and although 
the jets may be at full play, the intense heat is scarcely per- 
ceptible from the outside when the door of the a atus is 
closed. For hotel appliances this firm carried off the silver 








medal, and their ‘‘ Nonpareil” family kitchener received a| 


similar award, The kitchener is a most useful article. It 
will, it is stated, cook breakfast, dinner, tea, and supper 
for a family of six to eight persons, at a daily consumption 
of gas of 100 cubic feet, which represents a cost of 4d. 

In Class 4a similar apparatus, but fitted with a strong 
boiler arranged for the supply of hot water to baths, &c., to a 
considerable height, was exhibited by Messrs. Billing and 
Co. This is a very fine and complete cooking rayge, 
and formed one of a large number of articles, many of which 
displayed much taste in repoussé and stamped decoration, 
exhibited by the same firm. The little apparatus of Mr. 
Prust, to which the medal was awarded in Class 7, is a very 
cheap—8s. 6d.—and useful little article. It is 7hin. high, 
Tin. wide, and 9in. deep. The price includes a quart kettle 
and a lid, which may be placed over the whole into which the 
kettle drops when the latter is not wanted, or after it has 
boiled and it is only necessary to keep it hot. The same manu- 
facturer also exhibited a number of useful stoves of various 
small sizes and low prices. In Class 9 a large number of 
stoves with reflectors were exhibited, and many of them dis- 
played much taste in design. 

Great improvements have taken place during a few years 
past in the arrangement of apparatus for heating baths. In 
this class several very phe. 4 apparatus were exhibited, 
some of them capable of heating 30 gallons of water from 
about 40 deg. to 100 deg. with hon 40ft. to 50ft. of gas, 
representing, say, 14d. to 2d. Class 1] included the applica- 
tion of gas in gas engines, and one of the most remarkable of 
these is a new aéro-gas steam engine exhibited by Messrs. 
Simon and Son, Nottingham. To this engine we shall return 
at an <7 date. Messrs. Crossley’s engine was exhibited by 
Messrs. Wright andCo, Mr. W. A. Comberexhibited oneof the 
little Baxter engines made by the Colts Fire-arms Company, U.S. 
These are small vertical engines, with the cylinder sunk into the 
steam space in the boiler, and that exhibited was arranged for 
burning gas. The design of these engines is such that they 
can be very cheaply e, and at the same time be well made, 
and that exhibited at Birmingham worked with almost perfect 
silence. They are cheap and economical in the consumption 
of fuel. The General Engine and Boiler Company, London, 
also exhibited some small vertical boilers heated by means 
of gas. Attached to one side of the boiler is a small 
vertical engine, well suited for small powers. These are 
made from }-horse power upwards, and the boilers are fitted 
for burning mained tite when desired. Messrs. Miller and 
bis also exhibited in this class, 

n Class 11, Messrs. Kendall and Gent exhibited a number of 
articles made by the Retort Gas Stove Company, of Provi- 
dence, U.S., fitted with the form of burner which we 
illustrate below. 
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THE “RETORT BUNSEN BURNER.” 


One application of this, particularly useful in workshops, is 
that of the soldering iron furnace, by which two large size 
soldering irons may be heated in four minutes, and the con- 
sumption of gas is usually only about 10 cubic feet per hour. 
This burner is so arranged that explosion cannot take place as 
with the ordinary Bunsen burner. The gas and air become 
thoroughly mixed, and perfect combustion takes place, so 
that as applied to heating flat irons the burners are very 
efficient and clean. 

Amongst the articles not included in any of the classes were 
gas meters by several manufacturers, and Foulis’s automatic 
lamp and gas governor for street mains, by which the pressure 
of gas may be regulated from a central office. Ritchie’s Gas 
Lighting and Ventilating Company exhibited several of 
Ritchie’s columnar combined lamp, ventilator and heater. 
These are, it is said, arranged so that the products of combus- 
tion of a coal gaslight are prevented from escaping, and are 
made to circulate in the arrangement of tubes in the heating 
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column, where they 


are condensed and carried off in 
a liquid form. The Silber Light Company exhibited 
a collection of Silber’s well-known burners, globes, and 
other gas economising fittings, and Messrs. Lovett and 
Whitehouse showed among other things a very simple 
gas globe holder, in which a triangular plate is provided with 
three levers, asshownin Figs. 3 and 4, the levers being jointedaf 
A to the pipe near the burner, and so arranged that the globe 
is clipped between the triangular plate and the levers upon 








which it slides. The globe is thus held by its own weight, 
and cannot be pushed off, although it can be lifted vertically. 
Tn another form of the helder, the triangular piece is held im 
its place by a screw collar, and hanging globes are thus sus- 
pendedinaverysimplemanner. Thisapplicationis illustrated by 
theaccompanying engravings, Figs. 1] and 2. The samemanufac- 





LOVETT’S GAS GLOBE HOLDERS.—Fies. 1, 2, 3, anp 4. 


turers also showed some striking improvements in the forms of 
gas globes, and Messrs. Twiggand Son showed some of the Stock- 
well self-lighting gas taps, as illustrated in THe ENGINEER, 
vol xliii., page 170, but with some improvements by which, 
with the aid of a suspended chain, hall and other lamps at a 
height may be lighted and extinguished. Mr. W. J. Lancaster 
exhibited a number of his pile microphones, which formed a 

It was noticed in the Town Hall in which the exhibition, 
of which we have now given a brief account, was held, that 
the atmosphere was remarkably free from the smell which at 
one time attended the use of gas for heating purposes, and 
this though there were probably a thousand burners alight. 
continual source of amusement and attraction. A description 
of these will be found on another page. 








TENDERS. 


SoLrnut (BrrMINGHAM) SEWERAGE Works—Contracr No, 1 
—E. Pritchard, Engineer, Westminster and Warwick. Quantities 
by E. J. Purnell, Coventry :— 








Name. Address. Amount of tender. Remarks. 
ss 
Lea, R. Birmingham. . 9496 15 7 
Dawson, F. re. “if 8685 0 0 
Pattinson, S.and W. Sleaford.. .. .. 8279 0 0 
Horsman, P. and Co. Wolverhampton .. 7750 0 0 
Bourne, H... .. Birmingham... 7400 0 0 
White, J. .. .. .. Birmingham... .. 6426 11 11 
Young and Nicholls... Newcastle-on-Tyne 6376 16 8 
Bush, J. .. .. .. Ulverston . 6150 0 0 
Currall and Lewis .. Birmingham... 5900 0 0 


Palmer, A... . 
Green and Son.. .. Warwick.. 
The Engineer's estimate 4 


Birmingham. . 5900 6 





0 
5849 12 0 Accepted. 
6064 3 6 








Kine’s Contece Encineertne Socrery.— At an ordinary 
meeting, held June 7th, Mr. R. Blunt read a grr on “‘ Railway 
Brakes.” This instructive paper commenced with an enumera- 
tion of the requirements of a perfect brake ; and then followed a 
detailed description of various forms of brakes, including the 
Automatic Vacuum Brake, and the Automatic Compressed Air 
Brake. In conclusion Mr. Blunt pointed out advantages which 
certain brakes possess over others. 

Tue Socrery or EnGINEERS.—Arrangements have been made 
for a visit of the members and associates of the society, on 
Monday, the 17th instant, to the Lambeth Pottery Works, by 
permission of Messrs. Doulton and Co. After leaving Messrs. 

oulton and Co.’s works, the members and associates will pro- 
ceed to the engineering works of Messrs. Maudslay, Sons, and 
Field, at Lambeth, which will be inspected by permission of that 
firm. The members and associates will then proceed to the goods 
depdt of the London, Chatham, and Dover Railway, at Black- 
friars, where they will inspect the hydraulic and other machinery, 
by permission of the company. Members and associates will 
assemble at Messrs. Doulton and Co.’s works, High-street, 
Lambeth—at the new red brick tower—at twelve o’clock. Messrs. 
Maudslay’s werks will be reached about two o'clock, and the 
Blackfriars goods depot about four o'clock. 

LocomorTives AT THE Parts Exuiprrion.—We were not sur- 
prised to find a few days ago one of our articles on the locomotives 
exhibited at Paris copied without a word of acknowledgment, by 
a journal illustrating the Paris Exhibition. In the sixteent 
number of the Paris Exhibition, published on the 11th instant, 
we find the following passage in an article on the locomotives 
exhibited at Paris :—‘‘ There is one engine, sent by the East, of 
such extraordinary aspect, as well as size, that it cannot fail to 
attract general attention. It has four coupled driving wheels, of 
no less than 7ft. and 10in. in diameter, and between the wheels is 
a flat-topped fire-box of prodigious size, which gives the whole an 
uncouth appearance, increased by a long connecting rod, attached 
to the outward cylinders. The valve chests are on the top of the 
cylinders, and the valves themselves are worked by outside excen- 
trics, while there is a reversing gear running in the shape of a 
dome over the huge fire-box. It is difficult to give, without long 
detail, or pictorial illustration, a clear description of the ungainly 
shape of the engine, but some idea of its size may be formed by 
stating that its width, from one side to the other near the driving 
wheels, is about 10ft. To one acquainted with English work, the 
locomotive of the East of France looks extremely old-fashioned ; 
but an examination of it shows that it is a very recent produce 
of French engineering skill. It is most beautifully finished ; 
every bolt and screw is a piece of admirable workmanship; and it 
almost seems as if the whole construction is more the turn out of 
makers of chronometers than of the rougher artizans who build 
up steam engines. A very similar locomotive is exhibited by the 
South of France Railway Company, the outside cylinders and 
excentrics being, if anything, more projecting than those of the 
East Company, with a corresponding increase of seeming ungain- 
liness. This locomotive is also a perfection of finished workman- 
ship. To mention only one thing; it has the entire boiler, 
together with the cylinders, cased in high! -polished brass, having 
the appearance of gold.” If this is intended as a parody on what 
has appeared in our own pages, the thing is not badly done. It 
is possible, however, that it may be taken seriously by the readers 
of the Paris Exhibition, and then the result can be hardly satis- 
factory. On the whole, perhaps it would be as well if our con- 
temporary either left locomotives alone, er re-produced our 
articles as we publish them. 
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WE so fully described last week 
the engine which we illustrate above 
and at page 415, that little remains 
to be said. Our engravings give an 
outside elevation of the engine toa 
reduced scale, and cross sections 
drawn to the same scale as the 
sectional elevation and plan which 
we published last week. 





THE PARIS EXHIBITION. 
STEAM PUMPING ENGINES. 
THE pumping engine which we 
illustrate on page 424, is to be found 
in Class 54 of the French Machinery 
Department, in the main building. 
The principal features of the 
machine will be understood from 
our engraving. It consists of two 
compound cylinders so arranged 
as to work separately or together 
by means of a valve-box, whose 
anternal arrangements are such that 
the steam can be directed either 
into the valve-chest of the smaller 
cylinder, or into the valve-chest of 
the bigger cylinder, or by closing 
the latter admission pipe, to work 
the two on the compound system 


THE NEW FRENCH STEEL 
FIELD GUN. 

Tue French are now introducing 
a new steel gun for field service, in 
which are embodied the principles 
now adopted by most Powers—that 
is to say, the gun is very long; the 





bore is small; the chamber is 
enlarged; and the cartridge has a 
considerable air space round it. The 
effect of these features being to 











by allowing the steam from the 
smaller cylinder to escape into the 
valve-chest of the large cylinder. 
To make the effect complete each 
cylinder must have an exhaust pipe, 
a definite one for the larger cylin- 
der, through which the exhaust 
will pass whether the cylinder be 
working on the compound system 
or alone, and an optional exhaust 
pipe only to be used when the 
smaller cylinder is used alone. 
The pistons work alternately in 
conformity with their plunger rods 
and connecting rods. The crank 
axle carries two excentrics and two 
fly-wheels ; it is also fitted with a 
screw pinion driving the governor 
spindle; the back straps of the 
excentrics work the feed pumps. 
The bed-plate of the engine is 
formed in two parts, the one is 
cast in the same piece as the two 
cylinders and bolted to the other, 
which carries the main pedestals 
and the cylindrical guide bars. 
The piston rods are prolonged 
as plunger rods to the pumps in 
the same line of axis. The pumps 
are each constructed in two parts, 
of a form favourable to the free 
circulation of fluids, and driven by 
one plunger; each end of the 
pump is connected with the upper 
air chamber by means of the chest 
in which the valve is seated, 
and the horizontal pipe; each end 
is also fitted with a horizontal tube, to which is attached a 
chest communicating with the lower half of the air chamber, 
which is separated from the upper part by means of a dia- 
phragm. By this arrangement the two upper air chambers 
serve to regulate the flow from the four pumps, and in like 
manner the lower chambers relieve the suction. The pipes 
from the upper air chambers are united in a common delivery 
main, and those of the lower in the suction pipe. Both air 
chambers are fitted with water-cocks to test the level, and 
gauges for giving the pressure. The valves are all conical, 























allow of a very high velocity being 
obtained at the cost of the waste of 
some powder, a large — bein, 

employed, which acts on the shel 

in a way which we may describe as 
being as much of a push and as 
little of a blow as may be. The 
gun by this means is subjected only 
to a comparatively low eee 
but will recoil very much if not 
checked by means of brakes. The 
gun being a breech-loader, the above 
arrangements can be carried out 
more completely and perfectly tham 
in the case of a muzzle-loader, for 
the chamber can be enlarged to any 
desired extent without necessitating 
any such device as an expanding 
cartridge, which would, beyond a cer- 
tain point, be a necessity in a muzzle- 
loading gun with an_ enlarged 
chamber. The shell also in a 
breech-loading gun is always driven 
up to the same distance when rammed 
home, being stopped when it is 
gripped ; wltereas in muzzle-loading 
a projectile is generally simpl 

forced home on the cartridge, whic 

may set up more at one time than 




















another, either from harder ramming 
or other causes. This ensures the 




















powder being always burnt im the 
same sized space in a breech-loader, 
and consequently under more uni- 
form conditions than in a muzzle- 
loader. Hence there is an ad- 
vantage in accuracy on the side of 
the former. 



































| kept in their seats by a spiral spring and set screw. The 
leading dimensions are as follows :— 
Diameter of small steam piston .. 


Diameter of plungers 








Volume of water raised 


The following are the details of 
the French piece in question, as 
tye in an official translation by 
Major Owen, R.A.:—The gun is 
made of cast steel, strengthened b 
six rings of puddled steel leuk 
upon the inner tube. The second 
ring from the muzzle carries the 
trunnions, and the first ring is: 
shrunk not only over the tube, but: 
also over a securing ring. This: 
arrangement gives much more power- 
than the mere grip of the ring by 
shrinking to resist the tendency of’ 
the trunnion rings to slip forward! 
upon the shock of discharge. The 
securing ring is embedded for 
half its thickness in a groove cut round the exterior of the 
steel tube, and for the other half in the front strengthening 
rings. It is put on in two pieces. The several strengthening 
rings are shrunk on in the following order :—First the fifth, 
then the fourth, third, second—carrying the trunnions, the 
first, and finally the sixth. 

The vent is of hardened copper, threaded on the exterior, 
screwed through the fifth ring and inner tube at right angles 
to the axis of the piece, and in such a position as to strike the 
powder chamber near the centre. The lower portion is plain, 
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and is compressed or set up into a conical recess, undercut in 
the wall of the chamber. 

The bore, 3°74in., may be divided into the following portions : 
—lst, the rifled portion 77in. long, rifled with 28 grooves, 
the latter being right hand and increasing. 2nd, the shot 
chamber, 4°372in. by 3°82in. 3rd, the conical part leading 
from shot chamber to powder chamber ; 4th, the powder 
chamber, 12°38in. by 4°13in.; 5th, the truncated conical part 
of the ‘‘ obturator ;” 6th, the part taking the breech screw. 

The breech mechanism ot hardly be described in much 
«letail. It closely resembles that of several guns recently 
made by the Elswick Ordnance Company. There is a screw 
hinged on to one side of the breech, which by means of slots 
cut through the threads can be entered and then turned round 
on its axis—which coincides with that of the bore)—so that 
the threads enter those of the unshotted portions of the gun 
and engage and force home the breech piece. The general 
form may be seen in Fig. 1. 

The * obturator” (vide Fig. 5) is a device for closing the 
breech tightly. It consists of a greased plastic ring held 
between metal rings. It is forced to expand by the action of 
the firing charge or a mushroom head with stem passing 
through the centre of obturator rings. It appears to act 
well, but to want attention. 

The fore sight (vide Figs. 2 and 3) is termed the ‘‘ Broca” 
sight. Its chief recommendation is that the object can be 
seen through the lower part of the notch if desired. In 
principle it is the same as the Armstrong old pattern cross- 
slot sight. 

The projectiles are common shell, double walled shell (see 
Figs. 6 and 7), and shrapnel shell. The shrapnel is of two 
natures, one loaded with 130 lead bullets giving about 150 
to 160 bulletsand splinters, and another containing from 90to 93 
bullets, giving about 170 to 180 bullets and splinters. Each 
description of shell, loaded, weighs about 23°9]b. 

The total length of the gun is 98°43in.—calibre across lands 
3°74in.; number of grooves 28, twist increasing from about 
1 in 315in. to 1 in 96in.; thickness of walls at powder chamber, 
3'8lin.; weight of gun with B. L. apparatus, 13°79 cwt.; 
weight of B. L. apparatus alone, 91°931lb.; preponderance, 
33°07 Ib. 

The cartridye contains 4°63 lb. of powder. It is llin. long 
and 3°Sin. in diameter—sec Fig. 5. 

Percussion fuses of two kinds are employed—the ‘‘ Buden ” 
and ‘“‘ Henriot.” They are scarcely worth describing in detail. 
Their general principle of construction resembles that of the 
Armstrong percussion. Indeed, the entire gun and material 
closely resembles the English Armstrong B. L. system, from 
which it differs chiefly in the relative length and diameter of 
bore, and consequent proportions of projectiles, as well as in all 
the details. 

The gun carriage is of steel. There is nothing especially to 
notice in the fittings of it. It admits of a great range of ele- 
vation, namely, from 26 deg. elevation to 10 deg. of depression. 
The initial velocity obtained from this gun is not given in the 
paper referred to. It is probably not far from 1650ft. per 
second. This gun may be termed a light gun of position. 

The French have also a field battery gun of 9°0 centimetres 
—3'54in.—calibre ; weight, 10°43 cwt.; total length, 8-2ft.; 
charge, 4°41b.; weight of projectile, 17°61b.; muzzle velocity, 
1575ft. per second, Lastly, there is a light horse artillery gun, 
8'0 centimetres—3'15in.—calibre; weight, 8°64 cwt.; length, 
7ft.; charge, 3°3 lb.; weight of projectile, 13°2 lb.; muzzle 
velocity, 1575ft. per second. 








THE PHONOSCOPE AND THE PHONEIDO- 
SCOPE. 


IN our notice of the conversazione of the Institution of Civil 
Engineers, published in our columns last week, we referred to 
two instruments which we now propose to describe more 
minutely. The first of these is the phonoscope, in which 
Mr. Henry Edmonds, jun., has produced a beautiful 
instrument for showing the action of sound, when the 
sound waves act upon a revolving vacuum tube, or what 
is commonly called the Gassiot Star. The accompanying 
diagrams will assist our readers to understand the instru- 
ment :—Fig. 1 gives a side view of Fig. 2. In the latter A 
represents the vacuum tube holder, B consists of a soft iron 
ring, within which is the rotating coil C. A stationary coil i: 
represented at D. Fig. 3 shows the speaking tube, whicl: 
consists of several parts, viz., E the mouth of the tube, F a 





Fig 6 


DOUBLE WALL 
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thin brass diaphragm, upon which, on the side opposite to E, 

is a thin strip of platinum. Contact is made and broken by | 
| means of a metal point on the brass strip G. The last strip | 
| will be best seen in Fig. 4. One Grenet cell is connected up, | 
| 80 as to keep the vacuum tube rotating uniformly; a second | 
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cell is connected with D. If, while the tube is thus rotating, | 
contact be made and broken once during the revolution, a single 
line of light will be observed, the position varying with the | 
position of the tube during the revolution. The number of | 
makes and breaks of contact during the revolution give the | 
number of rays which the ‘‘ star” will have. The number of | 
flashes, however, to produce a star is limited, for if the tube | 
revolves too fast and the contacts are made and broken too | 
quickly, there is not sufficient time for a flash to excite the | 
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nerves of the eye, and instead of a well defined star we get a 
sort of hazy appearance. Upon speaking into the transmitter 
the diaphragm vibrates, and contact is intermittently made 
and broken between F and G. This diaphragm in reality 
plays the part of a contact breaker in the Rhumkorff coil. 

he effect of speech upon the instrument is remarkable. The 
wave motion produced by sound is well known to be one of 
condensation and rarefaction. It would seem, therefore, that 


the alternate condensation and rarefaction of the sound wave 
cause the make and break of contact, 
evacuum tube, Now the wave length— 








acting on the dia 
and hence the flash in 
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that is the distance between two successive points of conden- 
sation or rarefaction—differs with each sound or note, and so 
each note produces it own particular star, Two notes in 
harmony produce two superimposed stars, the one bright and 
comparatively distinct, the other more nebulous and not so 
bright. Just as in acoustics we finds two sounds may produce 
silence, and in the study of light, that two lights may produce 





THE PHONOSCOPE, Fias. 1, 3, 3, AND 4. 


darkness, so we find interference admirably shown by this 
instrument, for two discordant notes break up all harmony of 
star rays, and we obtain nebulous haze with occasional flashes 
of light. 

The second instrument is the phoneidoscope. The P’s 
seem to be having it all their own way in scientific 


| nomenclature, and future dictionary makers will have some 


difficulty in finding definitions for all these lengthy words, 
Mr. Sedley Taylor has added another to the list, but as it is the 
name of a very simple piece of apparatus, which shows some 
interesting and beautiful figures, we are bound to forgive him. 
Sonorous vibrations—thanks to Professor D. E, Hughes—is a 
term almost as well understood as apple pie, and Mr. Taylor 
has been experimenting upon the action of sonorous vibra- 
tions on liquid films. The following diagram will explain the 
simple apparatus required for these investigations. A is a 
bent tube of about lin. diameter; an angle of gas tubing 


will do very well. B is an elastic tube with a mouth- 
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THE PHONEIDOSCOPE, 


piece. One limb of the tube A is horizontal, the other 
vertical. Upon the top of the vertical arm is placed a thin 
disc, out of which a piece has been cut. ‘The opening 
thus made is filled with a tilm of soap solution. We have all 
blown soap bubbles in our boyish or girlish days, so it is not 
necessary to explain how this film is obtained, and we all 
know the beautiful colour changes shown by the bubble as its 
thickness diminished in the sunshine. Having then obtained 
a film of soap solution it is watched till it becomes thin enqugh 
to exhibit these well-known colour changes, and then the 
experiment may proceed. Laying the disc containing the film 
over the vertical opening, and speaking gently into the mouth- 
piece, the colours, instead of ever changing, immediately form 
well-defined patterns somewhat similar to the Chladni figures 
so admirably described and illustrated by Tyndall, in his work 
on “Sound,” 2nd edition, p. 143. ke = varying the note the 
figures rapidly change, each note having its own special 

ttern. om varying the pattern, differently shaped orifices 
or holding the films are used, some triangular, some circular, 
some elliptical, &c., it being found that the form of orifice—as 
in the case of Chladni’s plates—influences the pattern when 
the vibrating surface is under the influence of the sonorous 
vibration. It must be remembered when speaking of all these 
discoveries that their tendency is to bring us nearer and nearer 
to that grand discovery which is sooner or later to be made, 
and which when made will show us the fundamental laws 
which regulate motion, piety is 
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PROF. HUGHES ON THE MICROPHONE. 

Ar the meeting of ‘the Physical Society on the 8th inst., 
three papers were read—one by Sir J. Conroy, one by Pro- 
fessors Ayrton and Perry, a 1 the other by Professor Hughes. 
Undoubtedly the most interesting was that of Professor 
Hughes, for in it he referred more than he has hitherto done 
in any paper to the theory, and the impressions his investiga- 
tions on the microphone have made upon him. The title of 
the paper was, ‘‘ Physical Action of the Microphone,” and it 
was read by Mr. Chandler Roberts for the author. ‘‘ The 
problem,” says the Professor, ‘‘ which the microphone resolves 
is: The instsument introduces into an electrical circuit an 
electrical resistance, which resistance shall vary in exact 
accord with sonorous vibrations, thus producing an undulatory 
current of electricity from a constant source, whose wave 
length, height, and form shall be an exact representation of 
the sonorous waves. In the microphone thcy had an electric 
conducting material. susceptible of being influenced by 
sonorous vibrations, and here they had the first step of 
the problem. The second step was one of the highest 
importance, for it was necessary that the electrical cur- 
rent flowing at this point should be thrown into waves 
of determinate forms by the sole action of the sonorous 
vibrations. This Professor Hughes resolved by the discovery 
that when an electric conducting matter was in a divided 
state, either in the form of powder, filings, or surfaces, and 
put under a certain slight pressure—far less than that which 
would produce cohesion, and more than would allow it to be 
separated by sonorous vibrations—the molecules in presence 
at the surfaces being in a comparatively free state, although 
electrically joined, did of themselves so arrange their form, 
their number in contact, or their pressure, by increased size 
or orbit of revolution, that the electrical resistance of the 
circuit was increased ail decreased in a remarkable degree. 
The problem being resolved, it was only necessary to observe 
general considerations to produce an endless variety of micro- 





phones, each having a special range of resistance. The tramp | 


of a fly or the cries of insects required little range, but 
great sensitiveness. Here two surfaces of chosen materials 
under a very slight pressure, such as the weight itself of a 
small superposed conductor, sufficed, but it would be unsuit- 
able for a man’s voice—the vibrations would be too powerful, 
and go far beyond the range allowed, producing interruptions 
of contact known as make and break. A man’s voice required 
four surfaces of pine charcoal—as described in the author's 

aper to the Royal Society—six of willow charcoal, eight of 
oxwood, and ten of gas carbon. The effects were far 
superior, however, with the four of pine than with the ten of gas 
carbon, or any other material as yet used, fine wood 
being the best resonant material we possess, and it pre- 
served its structure and quality when converted into 
the peculiar charcoal which the author had discovered and 
described. It was only necessary to have a certain nnmber 
of surfaces and materials in accordance with range and power 
of vibrations, but they must be put under more or less _pres- 
sure, in accordance with the force of the sonorous vibrations. 
Thus, for a man’s voice the surfaces were under a far greater 
pressure than for the movements of insects. Still, the range 
of useful effect was very great, as the boxes which the author 
had specially arranged for a man’s voice were still sensitive to 
the tick ofawatch. In all cases matters should be so arranged 


that a perfect undulatory current was obtained from the 


soncrous vibrations of a certain range. Thus, when speaking 
to a microphone transmitter of human speech there should be 
no deflection—while speaking—of a galvanometer placed in 
the circuit. In order to study the theoretical considerations 
with the most simple form, freed from all surrounding 
mechanism, let a flat piece of charcoal be taken two millimetres 
thick, one centimetre square, and after making electrical con- 
tact by means of a copper wire on the lower surface, glue it 
to a small resonant board, or better for the purpose of observa- 
tion, a block or cube of wood ten centimetres square. Upon 
this, suppose one or more similar blocks, the upper surface in 
communication with a wire, the lower resting flat, or as nearly 
so as possible, on the lower block. The required pressure 
was put on the upper block, then the two might be fastened 
together by glue at the sides or by an insulated screw. 
The pressure could then be removed, as the screw or 
giue equally preserved the foree. Let them call the 
lower piece A, the upper B. When they put this block 
or board under sonorous vibrations they could not suppose an 
undulating movement of the actual wave length of the sonorous 
wave, which might be several feet. And they could not 


must be transmitted from molecule to molecule throughout 
the entire length. Thus any portion of a wave of which this 
block represented a fraction must be a molecular activity. 
The lower portion of the charcoal A being part of the block 
itself had this molecular action throughout, transmitting it 
also to the upper block. How was it that the molecular 
action of these two surfaces, A and B, should so vary the con- 
ductivity or electrical resistance as to throw it into waves in 
the exact form of the sonorous vibrations? It could not be 
because it threw up the upper portion, making an intermittent 
current, because it was fastened to the lower, and the galva- 
nometer indicated no interruption of current whatever. It 
could not be because the molecules arranged themselves in 
stratified lines, becoming more or less conductive, as then 
they would not require surfaces—that was, there need not be 
discontinuity between the blocks A and B—nor would the upper 
surface be thrown up if the pressure was removed, as sand was 
on a vibrating glass. The throwing up of this upper piece B 
when the pressure was removed proved that a blow, pressure, 
or upheaval of the lower portion took place, and that this 
took place there could not be any doubt, as the surface, con- 
sidered alone, having no depth, could not bodily quit its 
mass. In fact, there must have been a movement to a cer- 
tain depth, and the author believed from numerous experi- 
ments that the whole block increased and diminished in size 
at all points, in the centre as well as the surface, exactly in 
accordance with the form of the sonorous wave. Confining 
attention, however, to the parts A and B. How coul* this 
increased molecular size or form produce a change in the 
electrical waves? This might happen in two ways. First, 
by increased pressure on the upper surface from its enlarge- 
ment ; or second, the molecules themselves, finding a certain 
resistance opposed to their upward movement, spread them- 
selves, making innumerable fresh contact points; thus an 
infinity of fresh contacts or decrease in the number appeared 
to produce an undulatory current. The author was inclined 
to believe both actions occur, but the latter seemed 
to him the true explanation, as if the first was alone 
true there would be a far greater effect from metal 
wder, carbon, or some elastic conductor, as metallised silk, 
han from gold or other hard inoxidisable matter; but as 
some of the best results as regarded the human voice were 
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> : : ae | bined the cell and microphone, in fact one of the elements 
suppose a wave of any length without admitting that the force | 


obtained from two surfaces of solid gold, the author viewed 
with more favour the idea that an infinity of fresh surfaces, 
and vice versd, brought into play by the molecular pressure, 
was the true explanation, a it had the advantage of being 
supported by the numerous forms of microphones which he 
had constructed, jn all of which this effect can be fully 
traced.” 

There seems to be scarcely any limit to the number of micro- 
phones which can be actuated by the sonorous vibration at 
one and the same time. Prof. Hughes has spoken to forty at 
once, and they all seem to respond with equal force. All 
bodies with which he has experimented wail metal, india- 
rubber, &c.—all partake of the molecular movement, and 
whenever a canal is uttered, all parts of the room responded 
to our voices. As yet the great desideratum, an insulator of 
sound, has not been found. The question of insulation has 
now become a necessity, for if such material is found the 
powers of observation can then be directed on a single object, 
undisturbed by the pandemonium of sounds which the micro- 
phone at present reveals. Although the microphone is so 
simple in appearance, it has cost its discoverer many months 
of arduous and unremitting labour and study to bring it to its 
present state, and in its numerous forms to provide for special 
objects and investigations. 








THE MICROPHONE. 
By Mr. W. J. Lancaster, F.C.S,, F.R.A.S, 

Dvurine November and December of last year, I was making 
a series of experiments with the telephone, coupled to four 
Smee’s cells, my aim being to work out, if possible, an instru- 
ment to act as receiver, and dependent upon the strength of 
current for the loudness of its tones. This I did not obtain— 
at any rate, not to my satisfaction, although I heard sounds 
upon either closing and opening circuit, and obtained these at 
will, by the use of a rotating commutator. Still, although I | 
made exhaustive experiments, the only practical result I 
obtained was a receiver in the following form. This, I may 
add, is at present being adapted to the microphone, and 
produces very good effects. A number of thin pieces of soft | 
iron wire, about jin. in diameter and 2in. long, were made | 
into electro-magnets, and were first used as bar magnets, four | 
of them being screwed together in the centre, thus forming an 
eight-pointed cross. These I mounted in a flat box, 2in. 
deep and 2in. diameter, having eight surfaces, and opposite 
each surface a small piece of ferrotype plate, 1jin. long by fin. 
wide, clamped all round each plate for jin. The ends of the 
electro-magnets were as close up as possible, and with four 
cells in circuit they spoke fairly, although not so well as I 
had anticipated. Then I had four similar pieces bent into the 
horseshoe form, or more between the horseshoe and triangle 
form, having the poles as near together as the bobbins 
would allow. When the whole of the poles were collected 
into a space less than jin. in diameter, under the same 
conditions as above, they spoke much better. These 
work very well indeed as a receiver with the microphone 
I am about to describe. Working mainly to obtain a | 
receiver and not a transmitter, caused me to overlook the | 
sound produced by opening and closing the circuit, and in 
fact the whole thing was forgotten until the discovery of Pro- 
fessor Hughes was published. He followed up to a more 
successful issue his experiments, and I at once, on reading a 
note relative to his experiments, got out my cells that had 
been used only some three or four times since my last experi- 
ments, and repeated Hughes’ experiments. It was not only 
pleased, but highly delighted with the results obtained by the 
introduction of a few grains of carbon into the circuit, and I 
soon found that the current required for the augmentation of 
the sounds produced near the carbons, was of the weakest 
kind. One of my first microphones consisted of a halfpenny 
and a shilling with a layer of wet salt between them ; by lay- 
ing a thin plate of carbon on the top of the shilling, and con- 
necting the telephone wires to the copper, and a second pie 
of loose carbon, I was able to hear very distinctly the sounds 
produced by a small camel hair brush, the ticking of a watch, 
&e. &c., through a hundred yards of thin copper wire. The 
same couple with a pad of blotting paper soaked in dilute 
sulphuric acid, produced results much more appreciable. 1 
then constructed a model which I have since called the Pile 
Microphone, and I intend describing this fully, so that anyone 
may readily construct one. In the instrument I have com- 











forms at the same time a part of the microphone, which will be 
seen by referring to the following description : 

A isa thin mahogany or pine box about 6in. by 4in. by lin., 
the top should be as thin as it is possible to get mahogany, 
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LANCASTER'S PILE MICROPHONE. 


then upon the top of this screw a plate of zinc—B—this 
should be about 4in. by 2hin., and any thickness, the best 
thickness being about y4in.; D is a gas carbon plate same size 
as B, but about jin. thick, this is secured to the wooden 
upright G, on the top of which another plate of carbon, much 
thinner than the bottom plate, is screwed. This plate is the 
most sensitive part of the microphone, and by a recent 
improvement I have succeeded in making it almost too sensi- 
tive. Against the plate F a thin upright carbon rod rests, 
touching a knife edge on the carbon plate; this is exceedingly 
delicate and never fails to work, the plate D has three or more 
small depressions in it, so made that the rod E may rest 
almost perpendicularly for very minute. sounds, or at 








a low angle for loud sounds, or for transmitting 
speech. I have only a few days ago devised a simple 


addition in the form of a globule of mercury, which renders 
the instrument much more sensitive. It is this: scoop out a 
space in carbon plate D immediately under the point the rod 
E touches when nearly perpendicular, sufficient to contain a 
large globule of mercury, then allow the rod to sink in the 
mercary; the rod does not go the bottom, but remains in a 
condition of most delicate sensitiveness. To charge the 
instrument is a matter of a few seconds only, the pad of 
blotting paper B merely requires to be dipped in a weak solu- 
tion of sulphuric acid, or salt and water, or vinegar. A simple 
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LANCASTER MICROPHONES. 


form of microphone is shown by Fig. 2, where fixed on a thin box 
are two blocks, B and B, of carbon connected with the binding 
screws D and D; and Ca thin piece of iron or steel wire pointed at 
both endsand fixed loosely inthe carbon blocks, when connected 


| to the pile or a cell; this form transmits sounds very easily and 
| with a fair amount of intensity. 


Another simple form for aus- 
cultation is Fig. 3, where A A'aretwo very thin strips of wood 
glued to small pieces of wood top and bottom; between the 
two a strap passes and may be fastened round thorax or any 
part of body; B is the lower carbon, and is bored out in a 
manner represented by dotted lines, and contains a globule of 
mereury also marked in dotted lines: into this dips the carbon 
rod D which passes through a hole in C, having a knife edge 


| all round; the two wires go to the pile or a cell, and thence to 


the telephone. With this much good work may be done; but 
as an eminent physician said to me, ‘‘ We shall have to unlearn 
all the sounds we know now, and learn others that are not yet 
tabulated.” However, I hope the microphone may be of ser- 
ice in chest diseases. Some interesting experiments may be 





| made with the microphone, among which the sound produced 
| . . . . . . 

| by a piece of iron when magnetised may be distinctly heard ; 
| another remarkable experiment is the heating of a knitting 


needle, placed on the upper plate of my pile microphone. By 
heating one end ina spirit flame a peculiar noise is emitted 
evidently due to the molecular vibration passing through the 
wire. This will give an ample field to experimenters in deter- 
mining the rapidity with which heat is conducted through 
given lengths of wire. The note produced by a tuning 
fork is heard at the telephone sufficiently loud to call 
the attention of every one in a large room, As enter- 
taining experiments I may mention, brushing either of 
the carbon plate with fine camel-hair pencil, a minute harp 
played on upper carbon with camel-hair pencil, a model of 
yren, also of Savart’s toothed wheel, the latter giving either 
musical sounds or minute roarings resembling a huge cracker 
in the act of explosion, and, of course, the most amusing is 
the walking of a tly, which resembles, not the tramp of an 
elephant, to quote Sir Henry Thomson’s words, but more 
like a horse’s tread on a rough road. With reference to the 
metallised carbon, I have had plates made with various per- 
centages of iron, brass, copper, silver, zinc, and mercury, ut 
have had no improved result by their use; in fact, I find 
nothing better than the arrangement I have mentioned above, I 
am making another model, which, I hope, will be more sensi- 
tive than any I have yet used. If successful, I will at once 
communicate the results. There is gne point I may mention, 
and on which I am not willing to speak with any authority at 
present, but if I state the facts some one may be inclined to 
follow them up. It is that when using the microphone with a 
regular vibration of its parts, I have noticed that the spark at 
points of contact is much intensified, and the greater the 
vibration, so much more intense does the spark appear. My 
idea is that the vibration of the plate gives an impetus to the 
current, and thus causes it to jump over a longer distance, 
thus giving a more brilliant spark ; and if this is so ona small 
plate, why not equally so in the production of a light pro- 
duced by thirty or forty cells? Now that we have a cell—Dr. 
Byrne’s—having an electro-motive force equal to ten Grove’s, 
we ought to devise some method of using up such force 
for illuminating purposes. Probably in the course of a 
few weeks we may hear of a successful application of the 
microphone to the determination of sounds in heart disease, 
&e. It will be of immense value te medical men if this 
instrument can be converted into a most delicate stethescope, 
and I have hopes that it can be done. I forgot to mention 
before that I used the pile microphone charged with ordinary 
tap water only, and that, when connected to a galvanometer, 
I could detect the most inaudible variation in the carbon 
plate by the declination of the needle, Speaking caused the 
needle to swing from 10 deg. to 30 deg., and brushing the 
upper plate altogether reversed the current. This I was not 
prepared to find, as I had theorised that the sounds were 
augmented by the varying resistances in circuit; but on 
brushing to obtain, a reversion of current was totally un- 
looked for. 








Sourn Kenstncton Museum. — Visitors during the week ending 
June 8th, 1878:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 8567; mercantile marine, 
building materials, and other collections, 1936. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m., 
Museum, 2665; mercantile marine, building materials, and other 
collections, 160, Total, 13,328. Average of corresponding week 
in former years, 13,720, ‘Total from the opening of the Museum, 
17,215,692, 
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RAILWAY MATTERS. 
THERE is no lavatory at the Snow-hill station of the Great 
Western Railway at Birmingham. 
THE report of the Select Committee of the House of Commons 
on the use of mechanical power on tramways has been published, 
We shall deal with it in our next. 


In his recent report to the Board of Visitors, the Astronomer- 
Royal, Sir G. B. Airy, states that though the railway through 
the town of Greenwich has been opened some months, no effect 
of its gory oy" Mhacd distance is about 1700ft.—has been dis- 
covered at the Observatory, 

THE Scotch express leaving London at ten o’clock each mornin, 
by the London and North-Western Railway, and runnin, recone 

igan without stopping, had a narrow escape on Wednesday 
afternoon at Springs Seek Junction. As a coal train was being 
shunted on the adjoining line one of the wagons left the metals, 
and was thrown po to the down line. The engine of the express 
cleared the wagon, but three of the carriages struck it and hurled 
it away. 

‘THE new scheme before the Italian Chambers provides for the 
ultimate construction of sixty new lines, measuring some 
4000 kilometres, and For ow: to cost 830,000,000f. of which 
650 millions would fall to the share of the State, in addition to 
50 millions for rolling stock, and 50 millions more to meet existing 
charges. This expenditure would be spread over fifteen years at 
the rate of 50 millions a year, and it would be met by the issue 
of special railway obligations, 

THE Maidstone Journal states that engineers have been engaged 
in a preliminary examination of the country with a view to the 
construction of a railway between Otford and the new Norwood 
station on the Brighton line and Beckenham station on the 
South-Eastern, and London, Chatham, and Dover Railways. 
This line is promoted by the Sevenoaks, Maidstone, and 'Tun- 
bridge Railway Company, and will afford a fresh communication 
by age | between London and Mid-Kent, vid Otford, Maid- 
stone, and Ashford, while, at the same time, it will open up 
beautiful residential districts about Otford, Knockholt, Cudham, 
Down, Keston, Holwood, Hayes, West Wickham, and Shirley, 
which at posnent with the exception of Otford, are without any 
direct railway access to London. 

Tue Ashbury Railway Carriage and Iron Company, Open- 
shaw, have constructed a novel kind of railway wagon, specially 
adapted for conveying dead meat, fish, fruit, or other perishable 
goods. ‘The vehicle, which externally resembles an ordinary 
wagon, is built with double walls, and the intervening space is 
filled with layers of non-conducting substances—namely, sawdust 
and paper. ‘The whole of the interior is lined with galvanised 
zinc, which also composes the bars and hooks upon which the 
meat, &c., would be hung. Along the roof runs a semicircular 
chamber capable of holding 12ewt. or 14cwt. of ice, and into 
this chamber the air is first introduced, after the freight has been 
deposited in the van and the door hermetically sealed. After 
passing through the ice, the air is forced through a receptacle 
filled with charcoal, which dries it, and then circulates among 
the contents of the wagon. It is afterwards discharged through 
an automatic discharge pipe. This is the first wagon of the 
kind built for any English railway, and it is intended for service 
between Scotland and London. With this contrivance meat can 
be kept perfectly fresh for five or six days, and in case of the 
market being overstocked the meat may. be kept in the van, 
which is thus converted into a temporary storehouse. The 
arrangements for cooling and drying the air have been designed 
by Colonel W. D. Mann, of the United States army, who has 
had considerable experience upon the railways of America and 
the Continent. 

THE cheapest railway in the world is to be found in the penin- 
sula of East Frisia, in the extreme north-west of Germany. ‘The 
peninsula has the thinnest population anywhere to be found in 
central Europe, and the soil is almost completely moor, A railway 
was, some years ago, built with Government assistance, con- 
necting Bremen and Oldenburg with the town of Emden; but 
this line had to be laid down absolutely straight, to save expenses. 
This left the village cf Westerstede five miles from its track, to 
the distress of the inhabitants, who tried to persuade the Govern- 
ment to deviate from the straight line. When they found that 
all petitioning was useless, they determined to make a railway 
of their own, It appeared almost impossible to construct a line 
that would pay its yo oy among a population of ten inhabitants 
per square mile, wholly agricultural, exporting nothing but 
cattle, pigs, and the scanty produce of the soil, and importing 
little else but a few articles required for domestic consumption. 
But the parish of Westerstede may now, says the Railway News, 
boast, probably beyond challenge, of possessing and maintaining 
the cheapest railway in the world. The line, which is a single 
one throughout, is about five miles long, running from the hamlet 
of Ocholt, and to the village of Westerstede, the terminus here 
being the yard of the principal inn, It has a gauge of 2ft. 5hin., 
and the rails, made of Bessemer steel, and weighing 25 1b. to the 
yard, are of the Vignoles shape, connected by fish-plates only, so 
that they rest dicectly on the sleepers, Although the country is 
perfectly level, consisting principally of moorland and heath, the 
earthworks were not altogether unimportant, as considerable 
drainage works had to be carried out to protect the railway from 
occasional floods, to which the whole of East Friesland is liable, 
since it rises but little above the level of the North Sea. The 
line has its own earthworks, but runs for some distance close 
alongside the ordinary road, separated from it by a ditch and a 
quickset hedge. There is but one station on the line, half-way 
between Ocholt and Westerstede ; but, strictly speaking, this 1s 
no station at all, but merely a halting-place for the trains. A 
forester’s cottage stands here, the owner of which allows intending 
passengers to sit down in his room and await the arrival of the 
trains. The rolling-stock consists of two small tender-locomo- 
tives, three passenger carriages, two closed goods vans, and four 
7. trucks, The locomotives, four-wheeled, with a wheel base 
of 5ft., and a heating surface of 172 square feet, weigh seven and 
a-half tons when loaded with fuel and water; they only burn 
pent, abundant in the district, and have, instead of a whistle, a 

ell, which is rung at every level crossing. ‘The passenger 
carriages each hold twenty-eight passengers, sitting omnibus 
fashion, with a door at each end, which arrang t is ry 
as the trains cannot turn, there being no turntable on the line. 
The working staff consists of four persons, an engine driver, a 
fireman, a guard, and a platelayer, their total wages not 
amounting to more than 13s. a-day, The entire working expenses 
are returned as exactly £1 9s. per diem, the items of expenditure 
being, besides wages, 6s. for peat-fuel, and 10s. for maintenance 
of permanent way, repairs, grease, and other indispensable 
matters. There are no buildings on the line, except a rough shed 
for the cover of engines and carriages at each end ; nor are there 
any signals. ‘The passenger fares, which are low, being 6d. first- 
class and 4d, second-class, are collected by the guard. He also 
accompanies the goods trains, collecting the charges, which are 1s. 
for a beast, 3d. for sheep and pigs, and at the rate of 2s. per ton 
for general goods. Pigs are the chief article of export of the 
district. The company, composed entirely of inhabitants of the 
district, including agricultural labourers, raised a total capital of 
£11,200, and of this only £10,450 were disbursed in the building 
of the line, purchase of rolling-stock, and erection of sheds, leaving 
a surplus of £750, which sum was placed aside as a reserve fund. 
To aid in starting the undertaking, the parish of Westerstede, by 
vote of the communal representatives, subscribed £1500 as a gift, 
to be returned only in case of the repayment of the whole of the 
debenture capital. From the returns as yet published, it appears 
that, in the first seven months during which the line was open for 
traffic, the ‘een receipts came to an average of £2 8s. per diem, 
so that, with working expenses of £1 9s., the net earnings were at 
the rate of 19s, a-day 








NOTES AND MEMORANDA. 

THe Lumberman's Gazette says:—‘‘ Nine thousand feet per 
minute—that is, nearly two miles per minute—for the rim of a 
circular-saw to travel may be laid down as a rule. Shingle and 
some other saws, either rivetted to a cast iron collar or very 
thick at the centre and thin at the rim, may be run with safety 
at a greater speed.” 

AccorpDine to Lean’s Engine Reporter, the number of Cornish 
pumping engines reported last month was sixteen, They con- 
sumed 1775 tons of coal, and lifted 13'0 million tons of water ten 
fathoms high. ‘The average duty of the whole is therefore 
49,400,000 Ib. lifted 1ft. high by the consumption of 112]b. of 
coal, which shows a considerable fall of duty. 

THE Electro-metallurgical Company, of Brussels, has lately 
completed a colossal statue of Jan van Eyck, in bronze, by the 
system of electro deposition. The galvanic process occupied 
several months, although a thickness of but six to eight milli- 
metres was attained. Itis probably the largest object which 
has been produced by this method, being over 12ft. in height, and 
is regarded as a much more perfect imitation of the model than 
could be obtained by casting. 

From the reports of the inspectors of mines for last year it 
appears that the gross produce of the coal, ironstone, fire-clay, and 
shale mines in Great Britain and Ireland during the year was— 
coal, 134,179,968 tons; ironstone, 12,014,356 tons; fire-clay, 
1,813,541 tons ; and shale, 838,395 tons. The quantity of coal, 
the chief of our mineral produce, was only very slightly above 
that for the preceding year. The total of ironstone raised was 
also but a slight increase on the figures for the previous year. 

THE cement commonly used is plaster of Paris; but this is 
porous and quickly penetrated 7 the kerosene. Another cement 
is highly recommended which has not this defect; it is made 
with three parts of resin, one of caustic soda, and five of water. 
This composition is mixed with half its weight of plaster of 
Paris. It sets firmly in about three-quarters of an hour. It is 
said to be of great adhesive power, not permeable to kerosene, a 
low conductor of heat, and but superficially attacked by hot 
water. Zinc white, white lead, or precipitated chalk may be 
substituted for the plaster, but they harden more slowly. 

In speaking of M. Tresca’s researches on the flow of solids, 
Professor Blake recently stated that certain geological obser- 
vations had been made which showed that evidence of “ flow” 
had been found in conglomerate formations in Rhode Island, 
where specimens had been found not only of pebbles obviously 
elongated under enormous pressures, but also of broken pebbles 
whose surfaces had been re-cemented with their own material, 
and of others into which the débris of their neighbour had cer- 
tainly been pressed. Referring to the flow of solids as exhibited 
in ice formations, he expressed his surprise at the statement made 
before the Geological Society of London, that this flow is the 
result of ‘‘ fracture and regelation.” 

THE electric light display in the Paris streets and thoroughfares 
is, says Nature, becoming one of the attractions of Paris. Eight 
electric lamps have been placed in the Place de l’Opéra, twenty- 
four others in the Opera Avenue, and eight more on the Place du 
Théatre Francais. Six lamps were lighted for the first time on 
June Ist on the part of the Palais Bourbon, facing the Place de 
la Concorde. We should notice also the private illumination of 
the Grands Magasins du Louvre, about seventy lamps; Belle 
Jardiniére, eight ; Concert de l’Orangerie des Tuileries, twenty ; 
and the Hippodrome, thirty-two. This last illumination, being 
in a closed building, cannot be viewed from the streets. All 
these iluminations are made by the Jablochkof candles. An 
electric lamp has been placed also on the top of the Trocadéro 
Palace. 

Some statistics of the amount of sulphuric acid gases evolved by 
the consumption of coal in London were given recently in a paper 
read by Mr, James Mactear before the Society of Arts. It was 
estimated that the coal annually consumed in London is over 
8,000,000 tons, equal at 1 per cent. of sulphur to 80,000 tons, 
as oil of vitriol to 245,000 tons. This is more than five times the 
amount given off from all the sulphuric acid works in the country. 
For the whole of the United Kingdom the figures are :—Coal 
consumed, tons, 114,043,940, which at 1 per cent. will give as 
sulphur 1,140,439 tons, or in round numbers as oil of vitriol 
3,500,000 tons. Mr. Mactear also gave some interesting details 
of the method adopted (invented by himself) for the recovery of 
sulphur from the chimneys of alkali works, as in Glasgow, ro Paes 
immense quantities, some 30,000 gallons a day, soak away in the 
form of a yellow liquid from vast heaps of alkali waste, and run 
beneath the city through a sewer into the Clyde. By this 
recovery of sulphur the pollution of rivers and brooks passing 
through manufacturing districts is of course much decreased. 


In his report, read on 1st inst., to the Board of Visitors of the 
Royal Observatory, Greenwich, Sir G. B. Airy states that the 
mean temperature of the year 1877 was 49°4deg., being the same 
as the average of the preceding thirty-six years ; the months of 
greatest deviation were January and February, respectively 
4°2 deg. and 4°3deg. above the average, and May and September, 
respectively 3°9deg, and 4°4 deg. below. The mean of January 
pees February taken together was exactly the same as the mean 
of March and April together, viz., 43*1deg. The highest tempe- 
rature was 88'2deg. on July 31, and the lowest 23°5deg. on 
March 1. The mean daily motion of the air in 1877 was 313 
miles, being 34 miles greater than the average. In February and 
November, the movements were respectively 87 and 88 miles 
above the average. The greatest day’s motion was 893 miles on 
January 30, and the least 67 miles on December 20. The vane of 
Osler’s anemometer made, in the year 1877, eight complete 
revolutions in the positive direction x. E, 8S, W, N. On April 
10th last, a very heavy fall of rain took place. Between April 10a 5, 
and April 11a 2s, 2°824in. was recorded, and 75 per cent. of this, 
or 2'12in., fell in the eight hours between 134, and 214, ; and on 
May 7th, lin. of rain fell in 50 minutes, of which }in. fell in 15 
minutes. 

Prov. JosepH Henry died in Washington on the 13th ult. He 
was born in Albany, New York, in 1797. After receiving 2 
common schooj education, he pursued a course of study in the 
Albany Academy, and was in 1826 appointed one of its professors. 
In 1827 he began a series of experiments in electricity, and in 
1828 published an account of various modifications of electro- 
magnetic apparatus. He was the inventor of the first machine 
moved by the agency of electro-magnetism. In 1829 he exhibited 
electro-magnets which possessed magnetic power superior to that 
of any before known, and subsequently constructed others on the 
same plan, one of which sustained 3600 lb., with a battery 
occupying about a cubic foot of space. In 1831 he transmitted 
signals through a wire more than a mile long, causing a bell to 
sound at the farther end of the wire. Ina published account of 
his machine he pointed out the applicability of the facts demon- 
strated to the instantaneous conveyance of intelligence between 
distant points by means of a magnetic telegraph, several years 
before such a telegraph was brought into practical operation by 
Prof. Morse. In 1832 he was ap ined Professor of Natural 
Philosophy in the College of New Jersey at Princeton, where he 
continued his experiments and researches. In 1833 he mentioned 
the project of the electro-magnetic telegraph, and demonstrated 
that the electro-magnet might be used to produce mechanical 
effects at a distance. In 1846, on the organisation of the Smith- 
sonian Institution at Washington, he was appointed its secretary, 
a position which he held up to the time of iis death, and which 
gave him the principal direction of the institution. His dis- 
coveries in physics are numerous, the most important being 
described in various standard works. He was the author of 
“Contributions to Electricity and Magnetism,” published in 
1839, and many papers in the ‘‘ American Philosophical page 


actions,” in ‘Silliman’s Journal,” in the “Ja a the | 
Franklin Institute,” and kindred periodi 





MISCELLANEA. 
Mr. T. A. Ewrne, B.Sc., F.R.S.E., has been appointed pro- 
one of mechanical engineering in the University of Tokio, 
apan. 


THE Corporation of Trinity House have advised the Govern" 
ment of the necessity for the construction of a lighthouse at Cape 
Guardafui. 


Tue Belgian Chamber has rejected a proposal for excluding 
females from work in Belgian coal mines, and has accepted a 
ministerial amendment fixing the minimum age of boys working 
in the mines at twelve, and that of girls at thirteen years. 

Tue first of a line of cable towing steamers, the Hercules, to 
run on the Rhine, for Mr, F. J. Meyer, on his patent cable 
towing system, was successfully launched from the yard of the 
builders, Messrs. Hamilton’s, Windsor Ironworks, Limited, 
Garston, on Wednesday. 


Havine in view the danger to which stokers are subject in a 
closed stokehole in the event of the collapse or fracture of a boiler 
tube, Messrs. Yarrow and Co. have introduced and patented a 
method by which all risk, we understand, is avoided, and on a 
recent occasion the efficiency of the arrangement was witnessed, 
when the failure of a tube occurred whilst working at 110 lb. 
pressure—in fact the stokers did not know what had happened 
from any other evidence than from the sudden falling of the 
steam, 


In accordance with the praiseworthy decision recently arrived 
at by the Corporation of Maidstone, the town museum and library 
were opened to the public last Sunday afternoon. How thoroughly 
this was appreciated by the public is shown by the fact that 
upwards of a thousand Visitors passed through the various rooms, 
to the evident satisfaction of all concerned. The mayor, Mr. 
Thomas Wells, to whom the movement was mainly due, and other 
members of the corporation, Professor Corfield, Mr. Mark H. 
Judge, Mr. Morrell, and other well known gentlemen, were 
present during the afternoon. 


Tue Lord Mayor of York laid the foundation stone of thenew 
bridge at Skeldergate Ferry, York, on Wednesday. This bridge 
was illustrated in THE ENGINEER, vol. xliii., pp. 321-4. It is 
from the designs of Mr. George Gordon Page. The ironwork 
will be by Messrs. Handyside and Co., of Derby, and the Corpora- 
tion decided some months ago to carry out the works under 
the superintendence of the city surveyor, Mr. Styan. The centre 
arch will have a span of 90ft., that on each side having a span of 
30ft., and the land arches of 24ft. The roadway will be 40ft. 
wide, and the total cost of the structure is estimated at £40,000. 


Ar the monthly meeting of the Manchester City Council, held 
on the 8th inst., the Examiner in the House of Lords reported 
that in the case of the Thirlmere Bill the standing orders had not 
been complied with, inasmuch as the notice published in 
November last contained no reference to the clauses 58 and 59, 
which were inserted in the bill in pursuance of the instructions 
given to them by the House of Commons Select Committee to 
which the bill was referred. All the time and money spent by 
the corporation in promoting this important bill will thus to a 
large extent be thrown away, and not as the consequence of any 
act or default of the corporation, but of something done in the 
supposed interests of the public by the House of Commons. 


Tue Leeds ani Huddersfield Chambers of Commerce have 
just had printed, as bearing upon the French Treaty, an able 
and elaborate report on the woollen cloth manufacture of France, 
prepared at the instance of the Association of Chambers of 
Commerce of the United Kingdom, by Mr. Joseph Wrigley 
(Huddersfield), and Mr. Charles E. Bousfield (Leeds). Pre- 
tixed to the report, in the form of a contents page, is the follow- 
ing concise summary :—I. Capital: no scarcity in France. II. 
Rent, including price of land, cost of building, &c., about the 
same in France asin England. III. Power: Steam and water 
estimated to cost about twice as much in France as in England. 
IV. Machinery : Cheaper in France, although in sume respects 
inferior—quantity and quality of work turned off equal to that 
in England. V. Materials: No appreciable difference in cost 
in the two countries. V. abour : Considering hours worked, 
wages paid, number of hands employed, and relative capacity of 
workpeople, estimated cost in France, one fourth less than in 
England; in other words, labour in England is one third dearer 
than in France. VII. (a). Classes of goods manufactured : The 
same as in England, with the exception of certain cotton-ware 

oods composing the bulk of woollen goods exported from 
England to France. (b). Markets: The same as open to English 
goods, not even excepting British colonies. VIII. Taxation, 
minor charges, and expenses: Certainly no greater in France 
than in England. 

A PRACTICAL test of a fire-resisting flooring was on the 6th inst. 
made in Victoria-street, Westminster, for the information of the 
Metropolitan Board of Works. The Board has the power to 
refuse leave to architects to erect buildings of greater height than 
100ft., and objection was made to the block called the ‘‘ Members’ 
Buildings,” in Victoria-street, on the score of the insecurity of 
life in case of fire. The objection was met by the provision of 
fire-resisting floors, and to prove that the means taken were 
secure was the purpose of Thursday’s experiment. A square 
building with 9ft. brick walls had been erected on the open space 
to the west of the Westminster Palace Hotel, the building repre- 
senting the floor of a house with windows, doors, and a corridor. 
A room in this building contained a quantity of materials which 
were set on fire, and burnt for upwards of an hour. The flooring 
to be tested formed the roof of the building, consisting of ordinary 
wooden |joists, cased with terra-cotta tiles, and there are in the 
system three open spaces between the ceiling of the one room 
and the flooring of the room above, the room above in the 
experimental room being, of course, open. While the fire 
was raging in the room and throwing out an intense heat, 
the gentlemen witnessing the experiment walked above the 
lighted room, and proved by the application of the hand to the 
topmost terra-cotta tiles that the heat had not penetrated, and 
that the fire was limi in location. Mr. Francis Butler, the 
architect of the Members’-buildings, is the inventor, and it is 
stated that the invention has the merit of being inexpensive, 
costing about 50s. for 100 feet square. 


On the 11th inst. an armour-plate, manufactured by Messrs. 
Cammell and Co., of the Cyclops Works, Sheffield, and ‘‘ sub- 
carbonised ” according to the patent of that firm, was tested, by 
order of the Admiralty, on board the Nettle, target ship, in 
Portsmouth Harbour. It was a large plate upwards of 6ft. Gin. 
in width ; its thickness was 9i:.., and its weight about eight tons. 
It was fixed to a transversal wood bulkhead, built with vertical 
and two horizontal layers of oak balks, making in all 3ft. Gin. of 
thickness, the whole Sane shored by substantial wooden struts 
secured by a masssive wooden thwartship. The gun used was 
a 12-ton Yin. muzzle-loading rifle. The first shot struck the centre 
of the right-hand section of the plate, and penetrated 74in., pro- 
ducing two cracks, which extended from the point of impact to 
either side of the plate, in a slightly downward direction, and 
that of infinitesimal width went through the entire thickness of 
the plate. The second projectile was aimed at the middle of the 
lower part of the plate. The penetration was not only equiva- 
lent to the entire thickness of the plate, but the shot entered 
2hin. into the wooden backing, and considerably enlarged the 
two cracks, as well as loosened the left-hand corner of the plate. 
The final shot, besides penetrating the plate and nearly 2in. into 
the backing, brought away almost one-fourth of the plate. The 


disjointure of this section commenced at the point of impact of the 
first shot, and ran in an irregular horizontal direction to the near 
side, and downwards in a zig-zag direction to the centre of the 
second spot hit by the shot, where it abruptly branched off to the 
lower edge of the left side of the plate. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.-—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tue Witimer and Rocrers News Company, 
31, Beekman-street. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we tind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. . 4 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. P. (Greenock).— Perforated copper sheet. Inquire of Messrs. J. and F. 
Poole, Hayle. Letters await your application. 

P. W. (Liverpool).— We really cannot undertake to tell you here how to build 
a chimney 120/ft. high. Read Wilson's treatise on “ Boiler and Factory 
Chimneys,” published by Crosby Lockwood and Co., London. 

R. F. (Barcelona).—So far as we are aware there is no such thing as a 
separate treatise in English on the manufacture of jute. Write to Messrs. 
Lockwood, Stationer's-hall-court, or to Messrs. Spon, Charing Cross, London. 

Query.—If you read THE ENGINEER carefully you would have known that 
Professor Osborne Reynolds has dealt at length with the effects produced on 
the steering of a ship by turning her engines astern. Practically, the result 
of reversing is to make a ship do exactly the opposite of that which 
the steersman intends, 

Srourpripee.—{1) There is no perfectly reliable formula. Consult Box on 
** Heat.” About three square feet of condensing surface will in practice 
condense 20 lb. to 25 1b, of steam per hour. (2) The question of the impact 
force of water is too large to be dealt with here. Consult Donaldson's 
treatise on the Efficiency of Water Wheels, 








MORSE DRILLS. 
(Jo the Editor of The Buguneer.) 
Sir,—-Will any correspondent kindly give me the address of the makers 
f the Morse twist drills in America? R. L. K 
Manchester, June 11th. 





SUBSCRIPTIONS. 

Tue Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied derect 
from the office, on the following terms (paid in advance) ;— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... -- £1 9%. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tak Exorxeer Volume, price 2s. 6d. each. 

The following Volumes of Tue Esaineer can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 44. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe EnoineeR weekly and post-free. Sub- 
scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, E ’ 
France (Paris only), Germany, Gibraltar, India, y, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lives and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Stx o’cLock oN THURSDAY EVENING IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 
per are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 163. Strand. 
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MEETINGS NEXT WEEK. 

Unrrep Service Instirvrion.—Friday, June 21st: Discussion on the 
“Naval Prize” and other Essays, on ‘Great Britain's Maritime Power, 
how best developed, &c.” 

CuemicaL Socrery.—Thursday, June 20th, at 8 p.m.: (1) “ Contribu- 
tions tothe History of Napthalene.” ‘II. 8-Naphthaquinone Derivatives,” 
by Mr. J. Stenhouse and Mr. C. E. Groves. (2) ‘‘On Pyrotritartaric and 
Carbopyrotritartaric Acids,” by Mr. G. Harrow. (3) ‘‘ Laboratory Notes,” 
by Mr. H. E. Armstrong. (4) ‘Octylic Alcohol and its Derivatives,” by 
Mr. E. Neison. 








DEATH. ae 
On the 10th of June, at Belvidere House, Stanley-road, Trinity, Hucu 
Morton, Engineer and Iron Shipbuilder, Leith, aged 65 years. 
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UNIFORMITY IN SANITARY ENGINEERING. 


WE admit that there are exceptions to every rule, and 
that it is impossible to lay down a hard and fast line, to 
be adhered to undeviatingly in any branch of the pro- 
fession. Nevertheless the greater the number of instances 
to which a general rule can be made applicable, the less 
troublesome, and what is infinitely more important, the 
more certain becomes the task of the engineer. By the 
phrase “ less troublesome” we do not mean to imply that 
the work of an engineer, in a sanitary or other point of 
view, is to be devoid of trouble and anxiety, but simply 
that he is fairly entitled to be relieved from any amount 
of trouble which is, in reality, incurred merely for 
trouble’s sake. Under the latter category may be included 
unnecessary, and frequently useless routine work, and 
the planning and execution of schemes which in some cases 
are nothing better than crude experiments, undertaken to 
meet contingencies which might readily be provided for 
by existing arrangements enforced by a proper head or 
central administration. We are not now about to advocate 
the creation of a chief or central sanitary authority 
for large districts, although it may be a matter for 





consideration whether the important object included in 
the title of our present article might not be greatly 
promoted by the establishment of such an authority. 

It cannot fail to strike anyone who is acquainted with 
the various drainage and sewerage systems prevailing in 
different towns, that some must possess advantages over 
others, advantages which are general, and not peculiar to 
the town or district to which they pertain. It is just 
possible that there may not be any two towns or districts 
placed under precisely identical conditions of either 
nature or art, but there are undoubtedly a large number 
which are, to all intents and purposes, practically so 
located. To all these, therefore, one and the same 
uniform system of drainage and sewerage might be applied, 
provided only that a selection could be made of the 
system presenting the best general advantages, Con- 
siderable latitude must be allowed, and great discretion 
used in determining such a selection. Hitherto in some 
instances so-called compulsory injunctions have been 
made, and pretended fines imposed, when compliance 
with the demands of the authorities was utterly impos- 
sible. The case of Kingston-on-Thames, which occurred 
some two years ago, was of this character, in which the 
penalties incurred for non-compliance with the injunction 
granted to the Thames Board of Conservancy, amounted 
to the equally decisive and preposterous sum of £10,000. 
It is needless to add that the penalties were never paid, 
but it is certainly not creditable to our sanitary legislation 
that such a penalty should either have been incurred by 
the one party, or inflicted by the other. The careless- 
ness pi indifference of the former in incurring it is 
equalled only by the folly and impotency of the latter in 
inflicting it. 

The statistics of large towns prove that no one system 
for the disposal of sewage can be rendered universally 
applicable ; but they do not prove that the same rule, of 
necessitv, applies to the collection and removal of it from 
human habitations. With respect to the latter, if we 
choose to beg the question, the one universal system 
would be found in that of water-carriage, which unques- 
tionably conveys the sewage from the vicinity of dwell- 
ing-places in the quickest, the cleanest, and in the manner 
the least offensive to our English habits and prejudices. 
It is worth noting that, at the conference on the health 
and sewage of towns held last year, it was one of the 
“resolutions” arrived at, that, “for use within the house, 
no system has been found in practice to take the place of 
the water-closet.” If this is the case, it would tend very 
much to the desired uniformity in sanitary engineering 
if that system of collection and removal were ren- 
dered compulsory in all instances where good cause 
could not be shown against it. This would be the more 
advantageous, inasmuch as there is only one method or 
plan upon which the wet or water carriage system can be 
applied, whereas there are several methods by which the 
dry system can be brought into operation. Of those 
different methods it is not easy to determine which is 
the best. It would sppens that recent experience has 
demonstrated that of them all—and they are all more or 
less offensive—the pail system is perhaps the least 
objectionable, especially in large towns. Upon whatever 
plan the dry system may be carried out, its efficient 
working depends entirely upon the way it is managed. 
It seca none of the automatic advantages of removal 
belonging to the water carriage principle. The contents 
of privies, ashpits, middens, cesspools, tubs and _ pails, 
must be removed by manual labour and transported to 
their destination along the streets and public thorough- 
fares. The pee plan, which is adopted in some of 
the towns of Holland, is an exception to the latter state- 
ments, or, rather, it would be, were it a genuine dry 
system. But the pneumatic system deals with a certain 
quantity of liquid as well as solid sewage. It is, more- 
over, both complicated and expensive in construction 
and working arrangements, easily deranged and put out 
of order, and troublesome and difficult to repair. One 
of our first sanitary engineers has remarked of this plan 
that he did not “know one English town in which the 
apparatus, if na sags would be other than a costly toy.” 
o return to the suggestion made at the commence- 
ment of our article, relating to the establishment of large 
central sanitary authorities or boards, it is obvious that 
had such authorities existed during the “ precipitating 
mania,” happily now over, it is not too much to assert 
that enormous sums of money would have been saved by 
both willing victims and unwilling ratepayers. It might 
be well asked, of what use are Government Commissions, 
whose labours are carried on at the expense of the com- 
munity, if the results they arrive at are to be permitted 
to be totally ignored ; and processes which they unani- 
mously and eo pitemen A condemn are allowed to be 
he into practical operation, at the cost of those who, 

owever reluctant to pay, are powerless to prevent the 
imposition of the tax. Assuming that the centralisation 
of sanitary administration were an advisable proceeding, 
the first difficulty to be surmounted would consist in 
the selection of the standard or unit of area over which 
any central authority should have sole jurisdiction. It is 
absolutely necessary that the unit should be large, in 
order that some uniformity at least should result from 
the administration, and a termination be put to the evils 
which attend the present condition of affairs, in which 
— “ sewer authority,” no matter how small may be 
the field of its operations, can do what seems best in its 
own eyes. Were the results of bad and defective sanitary 
arrangements to be confined to the particular district or 
locality in which they originated, the matter might be 
left in the hands of the sewer authority of that district to 
be dealt with. But this is frequently not the case. At 
present, owing to the want of boards of conservancy, rivers 
and streams which are preserved from pollution along cer- 
tain portions of their course, are not so preserved in others. 
It is becoming every day more and more apparent that 
we shall be compelled to increase the scale upon which 
the sanitary engineering of the country is conducted. The 
water supply—the most important feature in the whole 
of sanitary administration—of many of our large towns 





is lamentably deficient in both quantity and quality. 
The fact is that the original sources of supply are no 
longer adequate to meet the ever-increasing demands 
cote upon them. The Thirlmere scheme as a new sourve 
for the supply of water to Manchester is a case in point. 
It may be remarked here that there are comparatively 
few water-closets in Manchester. They are discouraged 
as much as possible by the local authorities, who prac- 
tically restrict the use of them to houses of the better class. 
If Manchester had been drained and sewered similarly 
to London, on the water carriage principle, it would 
have required a better supply of water long befpre the 
present time. 

It has been proposed that the unit of area referred to 
should comprise a county, and we do not think this would 
be found in any degree excessive. There is a good deal 
to be said on both sides of the question, but there is no 
doubt that the establishment of central or district boards 
would tend to the reformation of our present sanitary 
legislation. They would do away with a number of 
inferior local boards and officials, professional and other- 
wise, of very limited qualifications and attainments, and 
in their stead, substitute uniformity, efficiency, and 
economy. There is one point which deserves the serious 
consideration of the present Local Government Board 
or any future head or central sanitary authority. It 
is the position of the engineer and surveyors to local 
boards. The tenure of their office depends upon the will, 
and frequently the caprice of their respective boards. It 
ought to be similar to that of the medical officer, who 
has the right of appeal to the chief authority in case of 
dismissal by the board. 


AIR, AND THE CORROSION OF BOILERS. 

THE repurt of the Admiralty Committee on Boilers 
covers a very wide field. We have already noticed the 
more important conclusions at which the Committee have 
arrived, but much yet remains to be said concerning their 
report. After everything has been done that can be done 
in the way of using boilers judiciously when they are not 
under steam, some precautions may, it appears, be taken 
with advantage to eliminate the destructive influences 
which operate when they are at work. In fact, what may 
be termed the preservative treatment of marine boilers 
may be divided into two sections. The corrosion of the 
iron or steel plates of which boilers are made takes place 
in distinct ways at different times. Thus, when steam is 
down the plates may be eaten away by a damp atmo- 
sphere ; or the boilers may be employed to hold water for 
ballast, and this water may either contain something 
inimical to the safety of the plates, or by continually 
washing over various surfaces as the ship rolls, it may 
keep them constantly in a half-wet half-dry condition, 
which is very fatal. To deal with this class of evil in- 
fluences is one thing. Again, when a boiler is under 
steam we may have corrosion caused by acids in the 
water, the action of heat and pressure on the plates, 
and so on. To deal with attacks of this nature is 
quite another thing. The Committee hold that boilers in 
the navy suffer more from idleness than from hard work ; 
and we have already explained briefly the nature of the 
precautions to be used to preserve idle boilers. We now 
propose to indicate here certain conclusions at which the 
Committee have arrived concerning the care of boilers 
when at work. 

As the result of an inquiry specially directed to settle 
the question, and very carefully and honestly carried out 
by the Committee, it appears that the presence of air 
in a boiler working with either sea or fresh water is 
extremely objectionable. The evidence on this point is 
pay negative, yet none the less cogent. When 

oilers are so worked that air is excluded, they last much 
longer than when air is admitted. Of course, when a 
boiler is under steam, air can get in only in one way, 
namely, with the feed-water.- If this is drawn directly 
from the sea a comparatively large quantity of so called 
“air” will be introduced into a boiler. If the feed is taken 
from a surface condenser, air will also find its way to the 
boiler, being picked up inthehot well. The air doesnot long 
remain in the water, being expelled by boiling, and then 
passing away- with the steam to the engines; but its 
escape is not so rapid as might at first sight be supposed. 
It must be remembered that the water charged with gases 
is caught in the feed pump, and there first exposed to 
pressure, and this pressure is maintained in the boiler, so 
that the air will have no more direct tendency to escape 
in the latter place than carbonic acid gas has to get out 
from the water in a corked ginger beer bottle. No one 
has yet conclusively explained why air is expelled from 
water by boiling. One hypothesis is, that being expanded 
by heat, it escapes in a way which will be readily under- 
stood. Another is that steam takes its place in the inter- 
stices between the water molecules, driving it ont by main 
force. Be the reason what it may, however, it is well 
known to chemists that water can be entirely cleared of 
air only with trouble and by prolonged boiling. Bearing 
all these things in mind, we find no difficulty in coming 
to the conclusion that air, or, at all events, oxygen and 
nitrogen mixed, may be present in considerable quantities 
in the water, and of course in the steam space, of 
a marine boiler, even when the feed is taken from the hot 
well of a surface condenser. It is possible, however, so 
to arrange matters that the hot well will never be open to 
free air, and this being the case, it becomes practicable 
to get rid of all, or nearly all, the air in the water within 
a boiler by keeping up steam at a moderate pressure fora 
couple of hours after the boiler is filled up, the safety 
valves being permitted to blow off lightly the whole time. 
The waterthus prepared must be used over againand again, 
and all loss caused by leakage ought to be made up with 
distilled water. The Committee state that the happiest 
results have attended the continued use of the same 
water, and cite, as one example, among others, the “Neath 
Abbey,” a little vessel plying in the Bristol Channel, the 


boiler of which was in perfect condition, with exception of 
two small patches round a stay, after twelve years’ hard 
work, Direct evidence that air is prejudicial to boilers is 
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afforded by the fact that when open feed-heaters are used | and we pointed out the shortcomings of the forest 
in which the water is raised to the boiling point and most | system now followed by the several local governments. 


of the gases in solution expelled, the heaters wear out| It was far, however, from our purpose to a 
rapidly, the boilers remaining in good condition. Thus, | that much useful work had really been accomplis 


the boilers at Keyham Factory are partly preserved at 
the expense of the heaters, which corrode speedily ; and 
boilers at Portsmouth Dockyard which are without 
heaters have had to be repaired twice in five years, while 
those with heaters “last remarkably well.” Again, the 
localities within a boiler on which the feed-water first 
impinges are those which are most liable to decay. In 





ed; 
and we propose in this article to summarise some of the 
leading results already obtained by the Forest Depart- 
ment of our Indian empire. The reports which have been 
yrinted relative to these results are voluminous, and em- 
race those sent in by the heads of the Department in the 
several provincial governments, These sub-reports have 
been ably reviewed in a comprehensive summary by Mr. D. 


the steam space, too, the plates next the orifice for the | Brandis, the Inspector-General of Forests to the Govern- 


steam pipe corrode more quickly than others, because, it 
is assumed, of the air contained in the steam, which 
passes in a current over such plates. 

If we are asked how air can do mischief, we can only 
reply that the oxygen attacks the plates, the carbonic acid 
probably playing an indirect part in bringing about condi- 
tions favourable to corrosion. The “air,” so called, found 
in solution in sea-water is a different compound from that 
which we breathe. Mr. Lant Carpenter gives as the 
mean of thirty analyses the following relative propor- 
tions of oxygen, nitrogen, and carbonic acid in 1000 


volumes of the “air” dissolved in surface sea-water :— 
Oxygen, 251; nitrogen, 542; carbonic acid, 207. The 


composition of the air we breathe may be given here for 
the purpose of comparison :—Oxygen, 206°1 ; nitrogen, 
7795; aqueous vapour, 14; and carbonic acid, “4 in 
1000 volumes, from which it will be seen that the gases 
dissolved in sea-water are more potent to work mischief 


| 
| 





| it. 


ment of India. His communication bears date the 15th 
December, 1877, and has reference to the work accom- 
plished during the financial year of 1875-76. Mr. Brandis 
divides his subject matter under several headings, and 
specially distinguishes the reserved forests from those 
leased from native Governments, which he terms unre- 
served forests.- The first include only those which are 
selected chiefly as likely to influence rainfall in particular 
localities; and the last, those which are protected 
by Government ordinances from improper use and 
careless destruction. It appears that those classed as 
reserved and leased forests, covered an area of 15,089 
square miles, and these are being added to year 
by year. Mr. Brandis observes, that it cannot 
be hoped that such reserves’ will affect the character 
ot the climate; but we are disposed to believe 
that they will exercise cumabionabae influence upon 
it. He writes on this point :—‘The measure of rainfall 


than is atmospheric air. We have not space to follow | and atmospheric moisture in those districts upon which 
out in detail all. or nearly all that the Committee have | success or failure of the crops depend, are governed by 


written on the subject. 


There are certain deductions | laws of a cosmic character which are not affected by a 


which they have drawn which are not, we think, warranted | few hundred square miles more or less covered with 


by the evidence ; but after every allowance has been made | forest.” 


But he insists that the supply to the irrigation 


on this score, we think it must be admitted that care | tanks “not being detained by any vegetable cover, rushes 
should be taken to exclude air as much as possible from | down the barren hill-sides in_ torrents, silting up the 
| tanks and breaking the bunds, instead of gradually and 


marine boilers. 


It must be understood that all the arguments we have | steadily filling them.” 


The primary object of these 


adduced against the admission of air to boilers would | reserves does not appear to be, as has been thought, the 


seem to hold good only while the plates are quite or 
comparatively clean. If, on the contrary, they are covered 
with a protective coating of the proper kind, it matters 
little or nothing what gases are present in the feed- 
water. Certain small steamers, for example, the Firefly 
and the Rothay, ply onlake Windermere. Their engines 
have the ordinary jet condensers. The boilers are worked 
for six months in the summer only, and the boats are 
then laid up for the winter. No precautions are taken 
to dry the boilers, and the conditions are consequently 
excessively trying. Yet these boilers are respectively 
twenty-eight and thirty years old. The boilers of a third 
steamer, the Lady of the Lake, destroyed by fire, 
were thirty-one years old. One of the boilers is worked 
still at the original pressure, 14 Ib., and the other at 
9 lb., the load on the safety valve having been reduced in 
this case because there are some thin tubes nearly thirty 
years old. It is evident that plenty of air must be 
pumped into these boilers. Their astonishing durability 
is explained by the presence of a thin coat of black 
scale almost polished, which covers the entire 
heating surface and is never removed ; and also by some 
peculiarity not quite intelligible in the water, which 
contains in one gallon about five grains of carbonate and 
sulphate of lime, and minute quantities of organic matter. 
Thetrifling quantity of deposit found in the boilers takes the 
form of black balls,and contains lime, silica, alumina, and a 
little peroxide of iron. Where the alumina and silica came 
from is not clear, unless, as is most probable, compara- 
tively dirty water had been pumped in during a time 
when floods brought down clay and sand. It is evident 
that here, at all events, we have satisfactory evidence 
that, so long as the water is all right, the treatment 
which a boiler receives is a matter of small consequence. 
Windermere water cannot be had on board our ships of 
war, but the Committee seem to think that only a 
certain amount of mischief can be done to a plate 
by a given weight of water, and that, by using the 
same water over and over again, boilers may be 
preserved. The results obtained in this way in 
practice may be good, but the reasoning on which the 
practice is based is hardly sound. If, for example, chloride 
of magnesium be present we may have corrosion set up, 
which will go on apparently as long as a particle of iron 
is left to be corroded, for reasons which are well under- 
stood by chemists. It is to be assumed, however, that no 
chlorides will be found in soft, fresh water, such as the 
Committee recommend that boilers should be filled with in 
the first instance. This water may then be boiled to get 
rid of air, and is subsequently to be worked over and over 
again in the way we have already explained. The great 
difficulty lies in providing for waste. This may be done 
by maintaining all the engine joints tight, arranging the 
safety valves to blow into the: surface condenser—to be 
kept cool by the donkey—and carrying the small quantity 
of water which will unavoidably be wanted in tanks. On 
board the Indian troop ship Jumna this system is being 
tried,thespace between herdouble bottoms being partially 
utilised as a fresh water tank. The surface condenser tubes 
in this ship are so tight that during her voyage from 
India, ending in April, 1877, the feed from the condensers 
contained less than two grains of solid matter per gallon, 
and we gather from the report that the results so far 
obtained are very satisfactory. It must not be forgotten, 
however, that this plan has been tried before now, and 
signally failed. Perhaps it may be argued that it did not 
succeed because the water was not free from air. This 
may or may not be true. Never before has so much im- 
portance been attached to the exclusion of air from a 
marine boiler, and the Committee have made out so good 
a case, that it is at all events right that their method of 
working boilers should have a fair trial. 


FOREST CONSERVANCY. 
In a previous article on this subject we referred to the 


many considerations involved in the question of main- 
taining the forests which exist in our Indian possessions, 





protection of timber and yield of revenue, though it is 
expected they will become highly remunerative if bamboos 
and other useful trees are planted. In a climate liable 
to protracted droughts there are seasons when all vegeta- 
tion becomes highly inflammable, and great destruction 
to the forests is caused by chance ignition. The depart- 
ment devotes special attention to guarding against such 
confiagrations, and it has adopted the plan of cutting fire 
lines, some 50ft. in width, which are regularly patrolled and 
carefully watched. With all this precaution fires are not 
infrequent, and cause great loss. A total area of forest 
of 1,127,275 acres is thus protected. To meet losses so 
occasioned, and to improve the character of the timber 
grown, large plantations are kept up, and these during 
the year 1875-6 covered 21,9003 acres ; being maintained 
at an outlay of £12,179. The trees planted in them were 
mainly oaks, chestnuts, deodar aad other conifers, but 
teak and caoutchoue were also largely raised ; the latter 
principally in Assam, where its growth is very rapid. 
An instance is given in which a tree of this de- 
scription at the age of 32 years had reached a 
height of 100ft., with a diameter at the crown of 140ft. 
The demand for india-rubber will, it is anticipated, 
make this tree one of the most valuable objects of 
cultivation. Surveys of all forests are being under- 
taken on a systematic plan on general principles laid 
down bythe Indian Government in August, 1875, and young 
officers, on first joining the department, are placed in 
this branch of it for purposes of training. The expendi- 
ture for this service during 1875-6 was £5899. 

After dealing with the reserved forests, Mr. Brandis 
proceeds to the consideration of those which are classed 
as unreserved, but over which Government exercises 
close supervision, to prevent waste and improper use. It 
is from these only that, for the present, the revenue 
appears to yield a surplus over expenditure. The figures 
given for the Central Provinces show the unreserved 
forests gave a gross receipt of 0°7 annas—the anna being 
about 13d. of English money—per acre, and the reserved 
27 annas per acre; but the higher cost of maintaining 
and watching the latter over the former caused a deficit, 
whilst there was a large surplus on the receipts from the 
unreserved, Although the rules applicable to these are 
not so strict as in the case of the reserves, special per- 
mission is required for the felling within them of certain 
classes of valuable timber. It is evident that, even with 
the supervision exercised, attempts to evade the law are 
frequent, and some idea of the heavy nature of the duties 
one weet by the department may be formed from the 
fact that, during the year under review, there were 4833 
prosecutions for offences against the forest laws. Such 
offences may be classified as trespass, injury done by fire, 
unauthorised felling of timber or minor forest produce, 
grazing without permission, and unauthorised breaking 
up of forest land for cultivation. 

Having so far dealt with the character of the work 
performed, Mr. Brandis proceeds to review the financial 
results obtained from the protective measures adopted ; 
and although the Forest Department may be considered 
to be as yet in its infancy only, the figures which illus- 
trate those results prove how large a return it may be 
expected to secure when its plans are matured and the 
plantations now formed begin to provide timber of a 
valuable description. A large proportion of the timber 
and other produce from these forests is used by the 
Government in its public works, and the department is 
credited with a gross receipt on this account of 
£350,319, against a debit for charges incurred of £164,295. 
For private sales there is a further credit of £227,379, 
the expenses on such service being set down as £52,285 ; 
the expenditure on account of the formation of planta- 
tions, protection from fire, and all general improvements, 
is £96,140. This includes such work as the formation of 
roads, generally of a temporary character, to facilitate 
the getting of timber, and for the erection of required 
buildings. The gross result of the year’s working is 
summarised as follows :--The total receipts of all kinds 











were £745,201, and the charges involved for all services 
of the department amounted to £433,578, leaving a net 
surplus to the Imperial Revenue of £311,623, a sum 
sufficiently large to justify the anticipations for the future 
to which we have before referred. 

The export to foreign countries of the produce of 
Indian forests is considerable, although vr Brandis 
expresses his regret that hitherto there has not been 
much foreign demand for the fine ornamental woods 
which the country produces in large quantities. He 
hopes that time will bring about an improvement in this 
respect, and deems that there is a considerable want of 
published information respecting them. We think that 
every public museum in this country and of the Con- 
tinent should be supplied by the Indian Government 
with finished specimens of such woods, together with 
information as to their nature and cost. Attention would 
thus be called to them. The total exports of forest 
produce from India during the year was valued at the 
ports of shipment at £1,511,780. Such exports consisted 
of caoutchouc, shellac, lac-dye, sandal-wood, ebony, and 
other ornamental woods, cutch, myrabalams, and teak. 

Mr. Brandis closes his review of the year’s operations 
with the following remarks :—* What I desire to urge is 
this—that as long as forest administration in any pro- 
vince attempts the impossible task of protecting the 
forest growth all over the entire waste alk forest which 
may be at the disposal of the Government, the result 
must necessarily be the attempt to protect the forest 
growth over the whole of this extensive area by means of 
a vast system of restriction and control, which is expen- 
sive, and which annoys and harasses the people without 
either producing a large surplus revenue or providing for 
the future requirements of the country. On the other 
hand, as soon as forest demarcation has commenced on 
an adequate scale in any district or province, and as soon 
as the future requirements of the country have been 
secured by constituting, protecting, and improving 
reserved forests of sufficient extent, the management of 
the remaining Government forest lands commonly known 
as unreserved forest may be organised, chiefly with the 
view of producing revenue and of satisfying the require- 
ments of the people in the matter of wood, grass, and 
other forest produce.” We confess we are hardly able to 
follow Mr. Brandis’s conclusions in this matter of the 
unreserved forests. We go with him thoroughly in his 
remarks on the necessity of extending the reserves and of 
devoting to them the chief energies of his department ; 
and it isa question with us whether it is desirable to adopt 
too rigidly protective a system with regard to those not so 
reserved. But does he not argue that these last should 
be looked at mainly from the point of view of revenue 
production ?—and how can that be assured without 
the adoption of those very restrictive measures which 
he holds are harassing to the people?’ From time 
immemorial these forests have been looked upon by the 
natives as a sort of common property, and the number of 
convictions obtained against the infringers of the newly 
made laws prove how greatly the people are inclined to 
insist on their ancient privileges in defiance of the claims 
of the Government. It is not desirable, we agree with 
Mr. Brandis, to worry our Indian fellow subjects, but if 
the restrictions now enforced are to be given up, what 
becomes of the revenue which he desires should be one 
of the leading objects of all future action? We hope that 
a via media may be found which, while granting sufti- 
cient liberty to those who had free rights, may, without 
unnecessary and vexatious interference, protect these 
valuable forests from complete destruction. 

We are quite at one with Mr. Brandis in his remarks 
as to improving the character of the reserved forests by 
carefully organised plantations. In our former article on 
this subject, we laid great stress on the necessity of 
obtaining more scientific information as to the class of 
trees which should be planted in particular localities, 
and the desirability of appointing some central commis- 
sion, to take evidence and establish rules governing the 
rocedure in this respect of the several provincial 
ere na of the Forest Department. We regret not to find 
in these reports any suggestion as to the establishment of 
some such system ; but, whilst we comment on the desir- 
ability of improvement, we must acknowledge that these 
reports prove that much good and useful work has been 
already accomplished. 





THE LIGHT FOUNDRY WORK OF THE UNITED STATES, 


Ovr correspondent, ‘‘ Non-Interloper,” in his letter of last 
week, called attention to a theme to which we some time ago 
directed notice. He referred to cast iron shelf brackets of 
American production, and went on to say: — ‘ They 
are lighter, the strength is placed where it is most required, 
they are faultlessly cast, they are bronzed or japanned in good 
style, and one can see on them one of the uses to which the 
emery wheel is put by sundry facets ground bright.” As we 
had pointed out, our English founders experience no difficulty 
in producing the article at the figure at which it is offered by 
the American producers, but they cannot impart to the cast- 
ing the sharpness and cleanness which must be got before the 
article leaves the mould, or it will never be got. The 
American ironfounders are not alone successful in their light 
iron castings. Attention is being called to the clean 
smooth skin, and to the sharpness and regularity which 
distinguish their brass cocks; and there are English 
brass-casters who maintain that the Americans are 
further ahead of us in castings of that metal than in 
castings of iron. Without waiting to discuss the brass work, 
we may say that we concur in the view expressed by “A 
Foreman Moulder,” who, writing to a contemporary, gives 
his experience in the United States. There the manufac- 
turer takes greater pains, he urges, than in England, to 
make true patterns, while he uses accurately fitting moulding 
boxes, and has separate runners to each casting. Care in 
all these respects has, however, been used in English 
foundries, and yet the American bracket has not been 
equalled. The explanation is probably to be found in the cir- 
cumstance that inthe Dnglish foundry insufficient use is made 
of plumbago, Whether the metal run be iron or steel, it 
is the custom of the American founders to use that mineral. 
Against plumbago it is impossible for pulverised clinkers 
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mixed with resin to compete. Yet with such a compound 
the surfaces of only too many moulds in English foundries 
are blacked. Upon such technicalities we have heard quite 
as much as is creditable to the English manufacturer and 
handicraftsman. It is high time that his antiquated practices 
were abandoned. He is able to make the best castings for 
industrial uses in the highest style of industrial finish, and at 
rices with which no other nation can for long compete, and 
b ought to do it. 


ENGLISH WORKMEN AND THE PARIS EXHIBITION, 


FoLLOWING the precedent of previous exhibitions, the Prince 
of Wales has solicited the Mayors of the leading provincial 
towns to seleet a number of skilled artisans to proceed to 
Paris, and report upon the exhibits of which they may have 
technical knowledge. At no time has such a step been more 
necessary or desirable, Long-continued possession of foreign 
markets has, in a measure, ‘‘demoralised” British workmen— 
not tosay British manufacturers. Having once established certain 
productions in these markets, they seem to have come to the con- 
clusion that improvement was impossible, and thatthey had no- 
thing whatever to fearfrom the efforts of foreign workmen. That 
delusion, it is to be hoped, will to some extent be dispelled. A 
committee of working men will be able to see for themselves— 
and declare unto their brethren on their return—what strides 
the Continental artisans have made during the last ten years. 
They will see articles of utility and luxury in no way inferior 
to their own productions, and some of them of better style 
and shapes produced at less money than their employers can 
afford to put them upon the market. Seeing this, and required 
to report upon what they see, they will, as honest men, be 
compelled to convey their impressions to their fellow-work- 
men, and the outcome cannot be other than beneficial to 
British manufacturers, especially in those branches of business 
which are at present heavily handicapped in the industrial 
race. A committee of manufacturers would not have secured 
the confidence of the great body of artisans. It is better that 
their own class should go and judge for themselves, Even 
the most obstinate of the less intelligent of our workmen will 
gradually admit something of what is said to him by the man 
whose interests are identical with his own, both in regard to 
the hours he works and the money he gets for working, 
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Accidents in Mines ; their Causes and Prevention, By ALAN 
3acor, Mining Engineer. CC, Kegan Paul and Co, 
London. 1878. 
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A PLAUSIBLE case might be made out to show that Eng- 
land has been really the inaugurator of the coal-mining 
of the world. It would not be wholly true, though there 
would be much of truth in the statement ; the appliances 
in use for ventilation, for extracting water, and for drawing 
to the surface the hewn coal, though largely altered to suit 
the circumstances of a mineral which is found in beds, 
horizontal or more or less inclined, as distinguished from 
such minerals as are found in veins lying for the most 
part in directions approaching the perpendicular, and in 
irregular strings, were inventions of remote antiquity 
which the modern coal-miner has modified and adapted 
to his own use, so that Germany or Austria might claim 
to be the originator of coal-mining machinery and 
appliances; and in the pages of the Greek work of 
Agricola or Baner—for such was his real name— 
“De re Metallica,” published early inthe sixteenth century, 
may be found his finely-executed woodcuts illustrating 
the types of coal-mining machinery such as probably 
may have existed even in England in the time of 
Elizabeth, when, by the way, coal was looked upon as a 
fuel new, and so pestilential in being burnt as to deserve 
discouragement o law. Coal-mining appliances, how- 
ever, as now employed in Great Britain, cannot be viewed 
as dating much further back than the last quarter of the 
last century, when Watt’s engine adapted to pumping 
from deep shafts, gave a stimulus to all mining, that of 
coal included, such as had never before been deemed 
possible, and which may even yet be destined to evolve 
social results in some of the still nearly untouched 
coal-fields of the world, such as the imagination 
has not yet realised. In any case, for at least a 
century past England has stood and still stands as 
the first coal-producing country in the world, She is 
likely to continue to be so, while her coal seams can 
continue tosupply the raw material with any approach to 
the abundance in which it is even yet obtained. If we 
push the inquiry into a far remoter future, we may feel 
compelled to admit that an epoch, however distant, must 
arrive when England must gradually cease to be the 
great coal cellar of the world, and when the civilised 
nations of a future day will look to the vast deposits of 
China, and of as yet unexplored coal measures of other 
continents. For nearly 100 years England has been the 
first of coal-producing countries, and it is, therefore, a 
remarkable fact, though not one without parallel in other 
industries, that no exhaustive and systematic work treat- 
ing historically and in a scientific spirit of all that bears 
upon coal mining, has yet been produced in England; 
indeed, no such work in its amplest and encyclopztic 
sense has been as yet produced in any country, although 
some noble approaches towards such a book exist, as, for 
example, the systematic treatise of Monsieur André enti- 
tled “ Mining Engineering,” published in Belgium, and 
many magnificent mono hs which are to be found 
scattered through the tec ndogionl literature of France 
and the German-speaking nations. The little work now 
before us, though of great merit and utility, does not 
aim at taking place as a systematic treatise ; it is rather 
a collection of essays on special subjects of coal-mining, 
or connected with it, from which, if the reader is to 
derive the highest mental profit, he must have already 
become well acquainted, both in the pit, and from books, 
with all the leading conditions and appliances of coal- 
working. The author plunges at once into his subject ; 
his first chapter referring to the use of the barometer and 
thermometer in coal mines as instruments capable, in 
intelligent and experienced hands, of giving timely indi- 
cations of the state and immediate regimen of the work- 
ings, and offering something like a forecast to the 
chances of accident by fire-damp. That outbursts of 





fire-damp, more especially in fiery seams vf coal, 
such as those of Lancashire, are often more or less 
dependent on sudden fluctuations of the barometer, has 
been recognised more or less fully by coalowners in the 
North of england from the days of Mr. Buddle, to whom 
the early progress of coal mines owes so much in England 
—that is, for nearly fifty years—but so many remote or 
accidental circumstances enter into the causes producing 
its fluctuations, that the instrument will probably never 
become much more than an indication of danger of some 
sort even in the hands of the scientific underground 
viewer, while the nature of the danger to be apprehended 
must be sought to be deciphered by him by mm means. 
Were genuine scientific knowledge more diffused amongst 
all engaged in collieries, and especially amongst those in 
command underground; and did a more liberal desire 
prevail amongst colliery proprietors to take the fullest 
advantage of all that science can offer for the 
safety of their workmen, and the prevention of loss 
of their own property, there might beyond ques- 
tion be far more comprehensive and exact use 
made of the indications of the barometer and of 
other instruments, some of which have not yet been 
devised, than has yet been done. The underground 
barometer, as Mr. Bagot himself tells us, is generally 
hung exposed in the gallery leading to and near the 
drawing shaft, the idea being that here it is observable to 
every one and at all times. But surely this is not to 
make the most of the instruments. In every pit there 
should be an instrument room, with a special skilled 
overseer, or an equally skilled assistant, always in it 
while the pit is working. The instruments here should 
be in electrical communication with compared and corre- 
sponding instruments at the surface, so that at any 
instant whatever difference might exist between those 
above and below should be known to the observer, and be 
self-recorded at the upper and lower ends of the circuit. 
Were such instrument rooms once established, they 
might contain appliances for recording, not only the 
temperature and pressure of the atmosphere above and in 
the pit, but such as should record the hydrometric condi- 
tion as well as the chemical composition of the air in the 
pit, and the latter might be extended to recording the 
chemical composition at every moment, not only of the 
air coursing through the instrument room, but of that 
existing at various points of the workings; so that danger 
as well as the point at which it existed should instantly 
be known at a place of central intelligence and authority, 
whence signals might instantly be transmitted directing 
the conduct to be pursued in every portion of the mine, 
but especially in the “faces” or headings actually being 
worked and judged likely to present danger to the lives 
of those there employed. It is vain to expect for gene- 
rations to come that the rank and file of actual coal 
hewers can have their standard of education as respects 
their callingadvanced toa pointat which, so faras knowledge 
can be a safe-guard, they should be fit to take care of them- 
selves. Much can, and gradually will, be done to advance 
their intellectual condition, but for an indefinite time they 
must remain as they are now—little more than unthink- 
ing creatures of strong hand and firm nerve, ready 
unhesitatingly to face whatever unknown dangers may 
stand betwen them and the wages by which they and 
their families live. They must be thought for, and 
although this is to a great extent done already through 
the skill and energies of the viewers, it could be more 
effectually done by the establishment of such a scientific 
central brain in every colliery as we have above indi- 
cated, with telegraphic communication thence to all parts 
of the workings above and underground. Competition 
no doubt would at once suggest itself as deterring the 
coalowner from this or any other system of safeguard 
which is to cost money ; but this would be met by legal 
enactment obliging all coalowners alike to adopt it, as 
soon as skilled engineers had perfected the arrangements 
and admitted their value. The objection on the ground 
of cost would then come to this, that a few very ill- 
circumstanced and unfortunate coal seams might be shut 
out of the market, and so our national supply of fuel be 
so far diminished. Surely, however, it has not yet come 
to this with us, that we must extract every ton of coal 
that lies beneath our island, no matter at what risk or 
cost of human life it must inevitably be obtained. How 
far, however, short of the possible perfection which we 
have sketched, the actual employment of the barometer 
in coal pits generally falls may be incidentally gathered 
from the statements of our author in this chapter. He 
tells us, for example, that the barometers are usually got 
at a cheap rate from local dealers, and seldom, if ever, 
verified by comparison with standard instruments, and 
that in some instances broken tubes are replaced by others 
purchased by the coal-owners themselves. What reli- 
ance can be placed upon a barometer whose new 
tube has been filled by unskilful hands with perhaps 
impure mercury, and with air or aqueous vapour admitted 
above the column of mercury, which most probably has 
never been boiled in the tube? It seems to us that it 
should be legally compulsory that all barometers for 
colliery purposes should be verified and certified at 
Kew Observatory, or a branch thereof to be established 
in each great coal district ; that in every pit duplicate 
barometers should be kept 1 use, and that if either be 
broken the new instrument should be verified and com- 
aeee as at first. But we must pass on from our author’s 

rst chapter, which is not, perhaps, quite as good as some 
of those which succeed it. 

The second chapter, which treats of sources of acci- 
dents not directly forbidden by the enactments of the 
Mines Regulation Act, we must pass over, giving prefer- 
ence to the able third chapter, in which is discussed the 
important question of the bestand safest explosive to be used 
inblasting underground. The explosives discussed are the 
following: gunpowder, gun-cotton, cotton powder, tonite 
and all the compounds of nitro-glycerine and infusorial 
earth, such as dynamite and lithofracteur. Mr. Bagot is a 
sufficiently good chemist to understand this part of his 
subject well, and shows his acquaintance with the most 





important recent researches, chief of which are those 
of M. Berthelot. The sound and balanced know- 
ledge of an experienced coal-viewer is shown by his 
unhesitating admission at the outset that blasting in 
some form cannot be always avoided in coal working ; 
where it is possible, he with as little hesitation sanctions 
the use of the “ wedging process,” for breaking down the 
coal, as not only safer, but far more economical by the 
small amount of damage inflicted on the coal itself. 
Statistics are given which indicate how large a proportion 
of tire-damp explosions have been originated by the flame 
issuing from fired blasts of gunpowder. After a judicious 
comparison of the above-named explosives, he unhesi- 
tatingly condemns the use of gunpowder, and upon 
various grounds on the whole recommends gun-cotton as 
that which ought to supersede all other explosives for 
blasting underground. The author's reasons for con- 
demning nitro-glycerine or any of its mixed compounds, 
such as lithofracteur, dynamite, &c., are conclusive. 
These superadd to the dangers incident to charging and 
tamping the hole and igniting the charge, those which 
are inseparable from the handling of any of those explo- 
sives which are readily ignited by friction or percussion. 
He holds that all blasting charges under ground should 
be ignited electrically and by a system of safe fuses, 
from which he excludes Abel’s electrical fuse as too 
delicate for safety in collieries. The ignition of all blasts 
should, he rightly considers, be effected by a detonating 
fuse, instead of by simple ignition, as by the increased 
dynamic effect of a charge thus fired fewer blasting 
operations are on the whole required, and so in this way, 
as well as in others, less danger is incurred. Did space 
permit we might introduce scme interesting and not 
unimportant discussions upon the several points suggested 
by this chapter, and amongst these the question whether 
it may not be possible, by special methods of tamping,» 
to prevent all issue of ignited solid or gaseous matter, 
from the mouth of an exploded blast. The influence of: 
rapid conductors of heat in cooling down flame, which 
always consists of ignited gas, below the point at which 
its ignition can continue, is well known, and is illustrated 
by Davy’s discovery of the safety lamp, of which it is 
the fundamental principle ; its application, however, in 
some form to the extension of extinction of flame from 
an ignited explosive has not, that we are aware of, ever 
received any attention. 

Amongst the eighteen chapters or essays contained in 
the work are many which would deserve a larger and 
more careful amount of notice than space will permit. 
The seventh chapter, which treats of safety lamps, is one 
of the very best in the work. Amongst the many modi- 
cations of safety lamps, more or less in use, the following 
are singled out for discussion and comparison as to 
merit :—The Davy lamp, Stephenson’s (Geordie), Clanny, 
Morrison, Mueseler, Watson and Lambert, and Watkin 
and Evans’ lamps, and the preference is, on the whole, 
given to the construction known as Mueseler’s, which is 
almost exclusively that employed in Belgium, a country 
always in the front rank in colliery working, management, 
and improvement. With the exception of those rather 
rare accidents arising from safety lamps from the aérial 
concussion produced by blasting, or from very rapid 
occasional currents of air, the circumstances of which 
have been investigated with success by Mr. Galloway, 
colliery engineer, few accidents arise from these lights 
that are not directly traceable to the ignorance and 
reckless foolhardiness of the pitmen themselves. Opening 
the lamps either to get better light, and so doa little more 
piecework during the “shift,” is one of the most frequent 
causes, as is also the still more reckless uncovering of 
the lamp to light a pipe. As a preventive of these, 
locked safety lamps have been devised, and are in 
use in many pits in England and on the Continent. 
Amongst the various locking lamps, the author gives a 
decisive preference to Bidder’s, in which the locking bolt, 
once shot after the lamp has been lighted, cannot be with- 
drawn, except by some one in possession of a tolerably power- 
ful magnet by which the bolt is lifted. Mr. Bagot himself, 
however, very sensibly asa practical coal-viewer, takes 
the gilt off all these contrivances for locking lamps, by 
showing that, by inclining the body of the lamp and hold- 
ing it steadily at a certain angle, the flame, or at any 
rate the highly heated gases evolved just above it, may 
be made sufficiently intense to penetrate the wire gauze, 
that a match or even a cigar or pipe may be lighted out- 
side the gauze, and so the mischief done without opening 
the lamp at all. . 

The other chaptersin Mr. Bagot’s book, though a little dis- 
orderly in their choice of subjects, are replete with valuable 
matter and highly suggestive to the engineer practically 
and theoretically sufficiently acquainted with the subjects 
on which they treat, to be able to appreciate them, but we 
must here pass them over. One important subject which 
might well have formed a part of the chapter on 
“Stoppings,” namely, that of subterraneous inunda- 
tions ie sudden inbursts of water, such as those in 
South Wales which recently attracted so much public 
attention by reason of the dramatic character presented by 
the rescue of most of the men, has been very imperfectly 
treated by our author, and should his valuable little book 
reach a new edition, it would be well this dacuna should 
be supplied. To this part of the subject we may perhaps 
ourselves return at a future time. No branch of minin 
or colliery engineering is more full of physical an 
mechanical problems requiring all the resources of the 
highly-instruected mining engineer, than the discussion of 
the best methods of “stopping,” or damming back irrup- 
tions of water into subterraneous workings under great 
heads and severe pressure. 








THE Roya AGRICULTURAL Society.—The annual meeting of 
this society will take place on the 9th, 10th, 11th, 12th, 13th, and 
15th of July at Bristol. The show-yard is situated on Durdam 
Down, about half a mile from the Clifton Down railway station, 
and near the tramway terminus, Redland. The main entrances 
are between the Westbury and Stoke roads. The trials of sheaf- 
nee will take place at harvest, time in the neighbourhood of 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible = the opinions of our 
correspondents. 


STRAP DRIVING. 

Srm,—The data given by Mr. Bramwell in his letter to you, and 
which appeared in your number for May 3lst., are somewhat 
imperfect; forexample, we are not given the thickness of the strap, 
nor whether the shafts are in a horizontal or vertical line with 
each other. However, if we assume the strap to be Qin. thick, 
and to work horizontally, we shall be able to investigate the 
strains upon the strap whilst working in the position assumed. 
The 7000 throstle spindles, if spinning medium counts, and with- 
out preparation, will require = mor 70 indicated horse-power, the 
working strain on the strap will be 33,000 x 70 + 2000=1155 lb., 
and assuming the co-efficient of friction to be at least ‘3 and the 
arc of the pulleys embraced by the strap as ‘4 of the complete 
circumference, the greatest tension on the tight or driving side of 
the strap will be double this or 2310 lb., neglecting centrifugal 
force. 

The sectional area of the strap will be, if its thickness is gin. 
as assumed above, 17 x § = 10°6 square inches, therefore 2310 
+106 = 218 Ib. per square inch. The safe working load of 
leather belting is given by Morin as 285lb. per square inch— 
one-third of the breaking strain at the lacing or weakest part— 
so that between 285 lb. and 218 Ib. there is a considerable margin. 
It is, therefore, somewhat difficult to account for Mr. _Bramwell’s 
strap showing signs of weakness, and breaking twice in less than 
two years, unless the strap is of an inferior ae, as we have 
heard of several straps working at a strain of nearly 300 1b. per 
square inch of section doing good work, and judging from the 
time they have been at work and the condition they are still in, 
will last at least a dozen years. : 

It is surprising that users of power continue to put up expensive 
leather belts instead of ropes. The cost of aset of four hemp 
ropes 6$in. circumference to do Mr. Bramwell’s work, the very best 
that can be made, would be under £20. The width that these ropes 
would occupy would only be 12in. instead of 17in., the width of 
the strap. It is true the ropes would not last so long as a good 
leather belt, but the first cost is so much less, and when such a 
failure occurs in strap driving as that reported by Mr. Bramwell, 
a great risk would have been avoided ; for if by any oversight 
the number of ropes has been under-estimated, it is a much more 
simple matter to add on extra grooves and ropes than to have to 
re-arrange strap driving. The simplest plan of doing so in Mr. 
Bramwell’s case would be to pull out the 6ft. pulleys and replace 
them by 8ft. ones. MILLAR AND DvuRIE. 

11, Exchange-buildings, St. Mary’s-gate, 

Manchester, June 5th. 


Srr,—I think if Mr. T. Bramwell would try a double leather 
band stitched with copper wire, he would find it answer his pur- 
pose with a wrought iron pulley on his crank shaft. ; 

I have charge of a vast quantity of heavy machinery, driven by 
nearly 2000ft. of leather bands of all sizes, the machines driven 
at a high speed. My main driving band is Il4in. wide, 

ing over a 6ft. and 5ft. pulley, at the rate of 1300 feet per 
minute. My 6ft. pulley is faced with wrought iron and fixed 
on crank shaft, a is driving over 300ft. of shafting. Some of 
my machines are running at 1000 and 1200 revolutions per minute, 
et, after four years’ wear, it shows no signs of a crack, and 
ed never known it to slip, although I have seen my engine, 
which is 25-H.P., come to a standstill several times. The band 
Iam speaking of is one of very great strength, being made of 
five separate lengths of good tanned leather, well stretched before 
being put together. It is made thus: two lengths 7in. wide on the 
wearing side, and three lengths rather less than 5in. each on the 
upper side ; it has a sheet of stout canvas in one piece between, 
well coated with adhesive solution, all sown together by machinery 
with copper wire, and cost 14s. 9d. per foot. = : 

I may say there are twelve rows of copper stitching the entire 
length, and it is joined together with a steel plate, and copper 
rivets and screws, the plate having a slight curve like Harris’ 
strap fasteners. 

I shall be glad to send name of maker of band, also sample of 
the one now in use. W. P. 

London, E., June 3rd. 


WATER-TIGHT BULKHEAD DOORS. 

S1r,—The occasional costly, and sometimes fatal accidents which 
happen to men-of-war by ramming, as in the cases of the Van- 
guard and Grosser Kurfiirst, make us turn to the means. for the 
prevention of such disastrous results. As a defence against this 
mode of destruction the sub-division of the ship by water-tight 
bulkheads do not seem to have that efficiency that was expected 
to follow, and in the case of the German ironclad seem to have 
been no benefit whatever in keeving the ironclad afloat. There 
can be no doubt that divicing the ship with water-tight compart- 
ments is a true remedy against foundering when the vessel has a 
hole made in its skin from any cause; but the great evil results 
from the necessity of introducing water-tight doors in the bulk- 
heads. There would not, however, be any drawback if prompt 
arrangements were made for closing them ; but under the existing 
plans for closing the doors in cases of emergency, it seems to be 
rather fortunate than certain if the doors are closed quickly 
enough to keep the ship afloat. To understand this let us glance 
at the mode of procedure on board an ironclad. In nearly all 
war ships, especially the latest, there is a great number of water- 
tight doors to be manipulated ; this necessitates the employment 
of a large and well drilled body of men; not only must these 
men be drilled to take the same doors always, but each man 
should be changed from door to door to enable him to 
understand where they are situated and how to manage 
them. If this is not done, a great difficulty will arise 
in filling a man’s place at a door should he be absent 
from any cause, as a new man is sure to feel at a loss as to its 
treatment. Even in carrying out this more general and complete 
method of drill by interchanging the men, it will be found very 
difficult to make them quite efficient, as most men, having been 
put through the rounds of the doors, will still be at a loss on 
returning to those they first handled. The gear, such as spanners 
for the deck plates, levers for opening and shutting, frequently 
cause some confusion, as in the hurry and bustle of closing up, 
one man might take up the wrong spanner or lever, thus not only 
retarding the closing of his own door but others besides. This 
frequently occurs, and a sharp eye must be kept on the men to 
prevent any result of this sort. Again, the confusion amongst the 
men not employed in closing the doors would at any 
critical moment greatly retard the closing of the doors; and how 
can a man ship and work a large lever spanner projecting up 
through the middle of the deck while scores of other men are 
running about and against him in their eagerness to reach their 
station? It must, at least, double the time of closing as com- 
pared with closing under more quiet and favourable circum- 
stances. It also follows that, as the duties of the men appointed 
for closing the water-tight doors are retarded by the remaining 
men, the duties of the latter must also be delayed and the con- 
fusion increased; this is also worthy of note, as in preparing for 
action, closing the doors may not be as important as the duties to 
be ‘ormed by the other men. 

any will not allow the foregoing to be classed as defects, but 
rather as inconveniences, consequent upon the introduction of 
doors; this, however, would only be so if no other system of 
managing them could be instituted nearly devoid of all these 
drawbacks. We have not to look far before noticing a system by 
which the doors could not only be promptly opened and shut, but 
this result brought about, in the most quiet and orderly way—this 
is by introducing hydraulic apparatus. By fixinga cylinder, &c., 
to each door, and attaching pressure pipes to it running to a con- 








trolling valve in some out of the way, secluded, and safe position, 
the doors would be under complete control from one spot. Here 
the controlling valves would be placed, one for each door, the 
valves worked by corresponding levers, the position of which 
would also indicate whether the door was open or shut. By the 
introduction of this apparstus, the defects attendant upon the 
mechanical systems would be considerably reduced; where a 
dozen men would be recuired to do the work in a clumsy manner 
by the latter, one man controlling the hydraulic apparatus could 
do the work orderly and quickly. It would be necessary to have 
pumps provided for producing the hydraulic pressure, whether 
this pressure should be raised by hand or steam power would 
depend, in some measure, upon the fittings already in the ship. 
In our latest men-of-war, hydraulic engines are eaunelly 
fitted for the new loading gear; in these cases the same 
engines might be used for the water-tight doors. If no 
such convenience is at hand, the choice would be left as 
to whether an engine should be fitted purposely for this object, or 
whether it should be done by hand. The latter, although not so 
efficient as the former, would cost less, and could always be used 
when steam is not up. No greater power would be required in 
this way than in the ordinary mechanical manner. An accumu- 
lator might be introduced sufficiently large and powerful to close 

1 the doors, the pressure being » Boose kept up within it by a 
few strokes of the hand pump. Thus, though the hand pump 
system be used, requiring even as many men to get up the pres- 
sure as are necessary to close the doors in the ordinary plan, the 
hydraulic gear would still retain the pay of compactness, 
order, and occupy a central position from which all the doors 
at any time could be at once closed. 

Closing the doors is the most important operation. Opening 
could be performed at leisure when the safety of the ship was 
insured. Those doors which are raised and lowered could be 
let down without any assistance from the accumulator, as they 
would fall by their own weight forcing the confined water out 
through the escape valve, regulated from the central position. If 
it were possible to make all the doors in this manner, there would 
be no necessity for maintaining a pressure in the accumulator to 
shut them. As it is, in most ships nearly all the lower doors, 
such as engine-room, stokeholes, screw-passages, &c., are fitted 
in this manner, these could therefore be closed by their own 
weight, and would thus allow time, if it be required, to pump up 
the accumulator to close the other doors, before the water reached 
so high as to pass through them. ‘The local defects of the 
hydraulic system are not greater than those attendant upon the 
ordinary mechanical fittings; joints will leak and pistons set 
unless attended to, but will require no more trouble in this 
matter than in the other systems where the screws and nuts, 
bearings, &c., are liable to set, and will do so if not constantly 
oiled and moved. In fact there would be more facility for keep- 
ing the hydraulic doors in order, as practice in their manipulation 
could be had more frequently, as the number of men required is 
comparatively small, and drill in this respect would not thus 
interfere with other duties. 

fore concluding, it may be stated that the time for closing 
the water-tight doors on the present system is as much as two 
and a-half minutes, even sales the most favourable circum- 
stances, whereas it need not take longer than one-quarter minute 
when fitted on the hydraulic system. 


Portland, June 10th. W. 2. 


LOCOMOTIVE ENGINES AT THE PARIS EXHIBITION, 

Srr,—I am sure all your readers interested in railway engineer- 
ing will appreciate your valuable descriptions and illustrations of 
continental engines. They give us a good idea of what our 
neighbours are doing. This most of us would otherwise be with- 
out, though the makers are neighbours. In THE ENGINEER of 
last week you describe a fine engine made for the Western of 
France Railway, and in your remarks you make several observa- 
tions, upon which I should like to be allowed to say a little. 
Every engineer who has had to design a powerful locomotive 
with inside cylinders knows the difficulty experienced in finding 
room to get in a slide valve of any sort when large cylinders are 
necessary. have even seen this difficulty result in the use of 
valves so thin at the back of the very fiat exhaust port, that they 
have often been burst in by the steam pressure, and caused row | 
inconvenience. Often does a designer feel an almost irresistible 
temptation to revert to outside cylinders, especially when he 
finds that he cannot get over the difficulty except by the angular 
steam chests squeezed in in the makeshift-looking manner 
observable on some of the London and North-Western engines. 
is arrangement involves extreme inaccessibility to the valves, 
and, what is worse, the use of valve rods always working at a very 
severe angle, and causing heavy thrust on their guides instead of 
working nearly direct. I am one of those who do not think so 
unkindly of the outside-cylinder engine, and believe that if the 
cylinder is placed so as to couple the connecting rod close up to 
the face of the wheel, that the much talked-of wandering would 
not be at all serious. I believe that the objection to 
outside cylinders is very much a bogey. At the same time I 
think that Messrs. Gouin and Co. have made a good job by 
placing the steam chests outside, thus securing freedom from 
complication or crowding and plenty of room for the cylinders. 
It is a very important and valuable feature, however, to get rid 
of the crank shaft altogether, and it must be admitted that the 
objection to the expense of that detail is very powerful in weigh- 
ing the comparative merits of the two classes of engines. This 
expense is not only of first cost, but involves great cost in repairs, 
You say that it is claimed for Messrs. Gouin’s engine, that this 
difficulty is overcome by the use of Martin’s crank. I do not 
know who M. Martin is, but that form of crank is very old. It 
does not seem plain, however, that this difficulty is removed, for 
the thing used is a crank after all, and certainly is not so easily 
made as a straight shaft, though it would not cost so much asa 
common crank. The connecting rod is brought very close to the 
wheel, as it should and could be on the other side of it with the 
outside cylinders. Speaking of the central bearing which Messrs. 
Gouin have adopted, you say there will be no difference in opinion 
as to its value as a steadier, but you do not think it should be 
allowed to carry any weight. I think most of your readers will 
differ as to this last observation. If there is no weight on this 
centre bearing, it would seem that the twisting action brought to 
bear on the crank by the pistons, and increased by its mode of 
connection with the wheel, and also its relation to the short 
shaft in the wheel carrying the main bearing, would tend very 
powerfully to turn the crank round in the wheel boss. This 
would only be resisted by the tightness of the fit, and the shear- 
ing strength of the flat key. I may be wrong in this, but some 

of your readers may also ane noticed this detail. CRANK. 
‘rewe, June 11th. 


Srr,—I think it will be’matter for much regret if the opportu- 
nities which you are now affording English engineers for criticis- 
ing French locomotive practice should be overlooked. In this 
country there are no doubt plenty of engineers who could say 
something on this subject with advantage. I cannot hope to do 
much in this way, but —— I may be allowed to say a few 
words about the engine you illustrated last week. 

Its great defect is the enormous overhang of the cylinders in 
front, a defect common to all outside cylinder engines. But the 
design is just the thing for a bogie, and such an engine with 18hin. 
by 24in. cylinders, 7ft. four-coupled drivers, and a four wheeled 
bogie weld be just the thing for heavy fast traffic on such a road 
as that from Settle to Carlisle. The excentrics might be worked 
on the outside crank, and in that way the coupling rods might 
be kept nearer to the wheels. Express Driver. 

Carlisle, June 11th. 

Srr,—Your articles on this subject are full of interest toa 
many of your readers, amongst them myself. I therefore - 
you will allow me to make a few remarks on that of last week, 











at, 





describing the engine by M. Gouin et Cie., with inside cylinders 
and outside valve gear, which you say is a complete reversal of 
English practice. Fou might have said of modern English practice, 
as the system was in work in this countey many Be ago. For 
example, in 1857 on the Shrewsbury and Hereford Railway, when 
that line was worked by contract, before it was taken up by the 
London and North-Western Kailway Company, the passenger 
traffic was worked by very pretty little engines with inside 
cylinders and outside valve gear, built, I believe, by Tayleur of 
Warrington. I also remember a very fine eight-wheel engine by 
Hawthorn, on the Great Northern, some ten or twelve years 
ago; and engines of this class were built by Stephenson for the 
York and Berwick line, one of which is illustrated in Mr. D. K. 
Clark’s ‘‘ Railway Machinery,” in all of which I think the system 
was much better worked out than in the French engine, as 

cannot think overhanging the coupled cranks to make room for 
the excentrics a sound engineering job. The crank axle may be 
a “‘ good’un ” to go, at the same time it’s a ‘‘rum’un” to look at. 
I hope you will continue your interesting articles and illustrations 
on this subject, as they give such a capital insight into foreign 
practice. i. J. TYRRELL. 

Lincoln, June 12th. 

CONTINUOUS BRAKES, 

Srr,—In your paper of May 17th you conclude an article on 
the Hardy’s vacuum brake as follows :—‘‘ We may mention that 
the vacuum brake—non-automatic—has been adopted by the 
Chemin de fer du Nord, Paris-Orleans, Etat Belge, and Grand 
Central, and by seven large railways in Germany, by five of the 
principal railways in Austro-Hungary, and that a ministerial 
decree has been published by the XK. K. General Inspection of 
Austrian Railways, recommending its adoption on all lines in that 
country. Hardy’s brake is about to be fitted to 3607 
carriages and 1156 engines on the Chemin de fer du Nord.” We 
immediately communicated both with the State railways of 
Belgium and the Grand Central, and received the followins 
replies :— 





(TRANSLATION, ] 
** Brussels, May 31st, 1878. 

** Ministtre des Travaux Publics, 

“* Administration des Chemins de fer de ]’Etat, 
“** Direction Traction et Matériel. 

“*Sir,—By your letter of the 30th of May you call my atten- 
tion to an article in THe ENGinger, according to which the 
Belgian Government has adopted the Smith vacuum brake, and 
you ask me if there can be any foundation for this assertion. 

“*T have the honour to inform you that the order—in virtue of 
which you have supplied the apparatus for 450 vehicles and sixty 
engines—was only given after prolonged trials and comparative 
experiments, which, so far as we are concerned, have established 
the superiority of the Westinghouse brake over that of Smith. 
Since that time no new fact has transpired to modify our opinion 
or the decision which we made upon principle. No other step 
has been taken by the administration towards any new applica- 
tion of the vacuum brake. 

**Be good enough to receive, Sir, the assurance of my distin- 
guished consideration. 

“‘Ta the name of the Minister the Administrator, 
** (Signed) BELPAIRE. 
“To Mr. Bailly, 
** Agent of the Westinghouse Continuous Brake Company, 
**60 and 62, Rue de la Victoire, Paris.” 
(TRANSLATION. } 
** Brussels, May 28th, 1878. 

‘** Chemin de fer Grand Central Belze, 

‘Monsieur Bailly, Agent for the Westinghouse Continuous Brake 
Company, 60 and 62, Rue de la Victoire, Paris. 

“In answer to your letter of the 26th I have the honour to 
inform you that no decision has yet been made as to the general 
adoption of the Smith brake. We have been induced to renew 
our trials on account of several improvements in that brake made 
by Mr. Hardy, of Vienna. 

** Receive, Sir, the assurance of my distinguished consideration. 

“The Chief Engineer of Traction and Material, 
** (Signed) M. Urpan.” 

We may mention also that the official report of the number of 
vehicles of all kinds running on passenger trains on the Chemin 
de fer du Nord is less than 2500 instead of 3607 as stated. You 
describe what you call “‘ Hardy’s Automatic System.” The 
apparatus that you describe is nothing more nor less than the 
Westinghouse automatic vacuum brake patented in 1873. The 
triple valve device as published is, however, arranged in a some- 
what different manner. Another very great inaccuracy is in 
reference to the time required to set the Hardy brake with full 
force. A personal observation of the exhibit of the Smith Vacuum 
Brake Company in Paris will show that it takes from three to 
five seconds to create a vacuum of L5in. on one carriage alone. 

We believe the information published in your paper is identical 
with that in the exhibitor’s printed pamphlet, which Jone would 
naturally expect to contain only correct statements. e find in 
this book, however, that they state that their brake has never been 
removed from any line after being tried. It has been removed 
from the North British Railway, from the Belgian State Rail- 
ways, and was removed from the Grand Central Railway. It has 
also been removed from a number of lines in America. 

There is only one way of settling this question of efficiency. 
That is by running trains fitted with the different apparatus side 
by side on parallel lines, and we would only*be too glad to bring 
about trials of this kind, that would satisfy any impartial 
observer. THe WestincHouse Continvous Brake Co., 

Gero. WESTINGHOUSE, jun., President. 

London, June 7th. 








ON FURTHER APPLICATIONS OF THE FLOW 
OF SOLIDS.* 

By M. Henri Tresca, President of the Société des Ingénieurs 
Civils, Paris. 

THE author has been requested by the Institution of Mechanical 
Engineers to communicate a second paper on the results of his 
experiments on the flow of solid bodies, on which subject he read 
his first paver on the 11th oe panes 1867. Prevented by the 
pressure of other affairs, he has not been able to bestow upon 
such researches all the attention which they merit ; but hopes to 
be able to respond to the demand by giving expression to some 
useful conclusions which flow from those already formed from 
the first experiments. These original facts can be clearly recon- 
ciled and harmonised with our general knowledge of the strength 
of materials; and more particularly with the different phases 
which are habitually recognised in the phenomena of compres- 
sion or of extension. This connection, in some degree theoretical, 
has enabled the author to carry out his new investigations under 
entirely different circumstances, and to supply fresh evidence in 
their favour drawn from their character of generality. For all 
bodies two distinct periods are recognised—the period of perfect 
elasticity, which corresponds to variations of length proportional 
to the pressures applied; and the period of imperfect elasticity, 
during which the changes of dimensions, on the contrary, 
increase more rapidly than the pressures. If the second phase 
of deformation be alone considered, it is easily unders' that 
it leads finally towards a condition in which a given force, suffi- 
ciently great, would continue to produce deformation, so to say, 
without limit—such as may be observed in the process of draw- 
ing lead-wire. This particular condition, in which the deforma- 
tion is indefinitely augmented under the operation of this great 
force, constitutes -in fact the geometrical definition of a third 
period, which has been designated by the author as the period 
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of fluidity, and to which the greater part of his experiments on 
the flow of solids are related. The period of fluidity is more 
extended for plastic substances ; it is necessarily more restricted 
and may altogether disappear in the case of vitreous or brittle 
substances. ut it is perfectly developed in the case of the 
clays and in that of the more malleable metals. 

Tn his paper of 1867, the author considered the deformations of 
these substances by flow under certain given conditions—such as 
the flow of a cylindrical block through a concentric orifice, or 
through a lateral orifice, one of the most novel subjects of his 
researches; also plate rolling, forging and punching. It was 
there demonstrate that in these diferent mechanical actions the 
pressure was gradually transmitted from place to place, with loss 
se one zone to another, in absolutely the same manner as in 
the flow of liquids, and with a regularity not less remarkable, 
but following a much more rapid law of diminution. The pres- 
sure may be very considerable at certain points, whilst it may be 
nothing at all at other points; and the study of the various 
modes in which pressures may be transmitted constitutes in fact 
a new branch of investigation, to which M. de Saint-Venant has 
given the name of plastico-dynamics. It is chiefly in the opera- 
tions of punching metals that this mode of transmission of pres- 
sure has n manifested; whilst the processes of forging, on 
their part, have afforded the means of establishing the correlation 
between those molecular phenomena and the development of 
heat, which is their direct consequence. With respect to the 
formation of the jets of solid matter similar to of liquid, one 
more experiment only will be referred to, of recent date, by 
which the likeness is completed, and becomes absolutely illusive. 
T'wo half dises of lead, forming portions of a cylinder 4in. in 
diameter, were placed in juxtaposition in the compression press, 
so as to form a whole disc. nder the pressure of the piston 
they resolved themselves into a cylindrical jet, identical in appear- 
ance with those jets which had previously been obtained, but 
formed in reality of two semi-cylindrical jets in perfect contact. 
Their surfaces of contact bore in especial traces. of the successive 
movement of the different layers, and reproduce the exact repre- 
sentation in the solid state of a sheet of water in motion. 

Punching.—Regarded as a question of ki tics, the 1 g 
of various substances, as wax, clay, plastic metals, supplies 
instances of absolutely identical deformations. Shortly after the 
paper of 1867, some nuts which had been manufactured by 
punching hot, in England, and which were sent to the author by 
the kindness of Mr. Bramwell, enabled him to remark the same 
effects, still better developed by the phenomena of the drawing 
of the fibres, so well manifested in the specimens now lying on 
the table. The two punches, which act in opposite directions, 
enter the block of metal from opposite sides, and the piece which 
is left between them is diminished in thickness by flowing from 
the centretowards the circumference, until, when the two punches 
are moved in the same direction, the piece, reduced to a minimum 
thickness, is shorn off and discharged outside. The phenomena 
which take place in this metal, softened by heat, are such as 
would take place in a liquid; and they lead us to expect that the 
deformations observed in punching lead should produced 
similarly in analogous operation on the hardest of metals. The 
author had already shown the inflection and the curving of the 
fibres by the punching of discs of cold iron, at the works of MM. 
Cail and Co.; and also the same phenomena in the burrs which 
were punched out; but he had not been able, on account of the 
insufficiency of his apparatus, to obtain, with iron, as much 
reduction of the height of the burr as was obtained in his expe- 
riments with more plastic substances. The section of one of these 
burrs, taken in a vertical plane through the axis, does not admit 
of any doubt of the deformations produced. 

In a special memoir presented to the Academy of Sciences, on 
the 31st December, 1869, the author endeavoured, on the basis of 
an enlargement of the burr in the zone of fluidity, as it is called, 
just under the punch, to establish a general formula for the mea- 
sure of the reduction of the height of the burr, taking into account 
the whole height of the burr, its diameter, and the diameter of 
the punch. The height L was given by the formula— 


R 
L=R {1 + log. 
( © R) 


in which R and Ri represent respectively the radius of the burr, 
supposed to be cylindrical, and the radius of the punch. When 
the punch penetrates, it forces the material to spread laterally, 
until the moment when the solid unaltered portion below presents 
a less amount of resistance to shearing than is applied to the con- 
tinuation of the lateral spread. This argument suffices to show 
that all burrs of the same section should be of the same height. 
By the results of another and supplementary series of experi- 
ments, it was established that for af the different materials, sub- 
jected to the same action, the results were substantially alike, and 
corresponded exactly to the dimensions given by the formula. 
But, at that time, the author was unable to experiment with 
blocks of iron sufficiently thick to embrace a range of evidence as 
to the reduction of the height of the burr, such as had been 
obtained with other materials ; and it is only quite recently that 
the results of experiments on punching made in America have 
appeared, and have in a remarkable manner confirmed @ posteriori 
the results of his previous investigations. Several specimens of 
these punchings, very skilfully prepared hy Messrs. Hoope and 
‘Townsend, have been forwarded from the Philadelphian Exhibi- 
tion to the author. But the burrs proved a little longer than the 
lengths as deduced by means of the formula ; the fact being that 
the blocks which were sent had been planed after the burrs had 
been punched out, to dress the faces. hen the actual unplaned 
blocks arrived, they satisfactorily confirmed the algebraic 
formula. The reduction of height seemed at first incom- 
prehensible; and it can only be explained by the flow 
of a portion of the material into that of the block. It 
is to tb remarked, too, that the lower face of the burr 
is convex, and the upper face is concave; with respect to 
the latter, the punch only crushes the material at the edge, 
whilst the middle of the face, notwithstanding the forced —_— 
through the block, retains the original tool-marks. The formula 
is deduced, as has been seen, from certain hypotheses on the 
mode in which pressures are trarf&mitted ; and though it be only 
a particular case of more general formulas, cited in the author's 
memoir on punching, it retained somewhat of an empirical cha- 
racter. Thanks to the researches of M. Boussinescq, in his 
theoretical essay on the equilibrium of pulverulent masses com- 
pared with that of solid masses, it takes its place as a rational 
marae and it may therefore be accepted with complete confi- 
dence. In one specimen only of all those which have been pre- 
pared by Messrs. Hoope and Townsend, the pressure exerted b: 
the flow of the metal has burst the block, and on a close exami- 
nation of the bottom of the cavity formed by the punch, in con- 
sequence of the mode by which the pressure was transmitted, all 
the features of the resuits of the explosion of a projectile there 
may be found. A few more examples of punched blocks are 
added, showing precisely the contortions uced in the lines of 
junction by the passage of the punch. It would be unpardon- 
able if on this « ion no tion were to made of the 
remarkable experiments on iron compressed when cold, the results 
of which have already been presented at the Vienna Exhibition, 
and which have until now been received with doubt, and even 
with incredulity. Can the quality of iron really be improved by 
cold compression? There is no longer room for doubt as to this, 
in view of the recent researches of Professor Thurston, and the 
numerous specimens which are to be found in the collection of 
Messrs. Hoope and Townsend, with the actual particulars of the 
forces under the action of which == ruptured. i 
now only of the experiments with nuts when punched cold, 
Professor Thurston’s tables indicate a considerable augmentation 
of resistance relatively to nuts of the same dimensions made of 
the same iron, and punched hot. The trials were made, either 
by applying to the rod which carried the nut pressure sufficient 
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to strip the thread, or by introducing into the unscrewed nut a 
conical mandril sufficiently loaded to split thenut. The augmen- 
tation of resistance due to cold punching may be taken at an 
average of 25 per cent.; and this result can only be explained by 
supposing that there is some modification of the molecular condi- 
tion of the surrounding iron, which has been subjected to com- 
pression by the flow of the mass of metal driven out by the punch. 

Forging.—If it be necessary to justify the expression, flow of 
solids, in the case of forgings, it is only needful to prove it by 
the inspection of a collection of specimens of rail scalings, 
found on the Eastern Railway, near Epernay. Each blow is in 
some sort represented by the formation of a wave, and drawing 
out has taken place in this fashion, by the formation of succes- 
sive scales for a length of several decimetres. Deformations pro- 
duced by forging only differ from this mode of displacement of 
the molecules in this, that they are produced for a certain pur- 
pose, and at a temperature at which the metal is soft. 

The object of the author’s early discussion on the forging of 
iron was to show the tendency to parallelism of all the fibres 
which originate in drawing out under the hammer, and which 
are separated from the neighbouring fibres by a cemeting sub- 
stance derived from the incorporated cinder, which fills up all the 
void spaces between the fibres. This matter is frequently of a 
vitreous nature, very rich in oxide of iron, and when it is not 
burned off or pulverised at the surface of the piece when in the 
hands of the smith, it follows all the variety of form to which 
the piece is sha in its several parts. It has been shown, 
nevertheless, that the deformation may be only superficial when 
the action of the hammer was mild, whilst the influence of a more 

werful blow, such as is practised in industrial operations, may 
G felt to the core. An oblong piece of iron may then be comp: 
to a hank of parallel threads, which will interlock with each other 
when it is attempted to draw them out lengthwise, but which 
will separate in a much less regular manner when they are drawn 
in the crosswise direction, at the risk of throwing into confusion 
the regularity of the original arrangement ; forming knots and 
voids which must evidently weaken the power of resistance which 
would be possessed by the piece under other conditions. This 
effect is well exemplified by the specimen of a railing bar, in the 
formation of which a rectangular bar is transformed, in respect 
of its transverse section, into a number of rectangles and circles 
regularly distributed, the fibres in the circular [parts losing the 
parallelism which is visible in the rectangular parts. This condi- 
tion would certainly be critical, were it not that the central 

art of the enlargements was afterwards to be bored out. 

he interposition of the friable silicates between the fibres 
which are more properly metallic, ought to be seriously taken into 
consideration in this case as in many others. At present a few of 
the more characteristic facts may be noticed. From the fact 
that iron wire of good quality is capable of supporting, before 
giving way, loads much greater than ordinary iron, a manufac- 
turer of best scrap iron tried to work it from piles exclusively 
composed of wire. longitudinal section of the bars manufac- 
tured in this manner having been oxidised, reveals the filiform 
structure of the bar much more clearly than any of the specimens 
of merchant bar iron. There is exhibited a specimen taken from 
an old railing at the Conservatoire which broke spontaneously in 
its place. aving a greater proportion of the silicates in its 
composition, which had been imperfectly removed in the process 
of forging, this specimen exactly reproduces an analogous 
type. On the contrary, when the best Swedish iron is sub- 
mitted to the same operation it gives but the faintest indi- 
cations of longitudinal strie, which can sometimes can only 
be produced by taking special pains with that object. The 
irons which are the most effectually — of silicates are 
the best, but the expulsion of oxides during reheating on the 
surface of bars designed to be fagotted is of at importance. 
The variously coloured appearances that may aah on well- 
polished sections, either by a deposit of copper, or by the action 
of an acid, or, better still, by the action of bichloride of mercury, 
show clearly the arrangement of the fibres, enabling us to trace, 
through all the deformation of a piece, the molecular displace- 
ments which, but for that demonstration, would remain unde- 
termined. The treatment by a wer weak solution of hydrochloric 
acid, first employed in the Low Countries by M. de Ruth, is so 
effective, that by inking the surface, indented at the parts of 
least resistance by the action of the acid, proofs may be taken. 
By the employment of chloride of mercury, the indentations 
and the fibres are much more neatly and delicately defined. 
Without reverting to the examples given in the first paper by the 
author, he will now give other instances in illustration of the most 
ordinary results from the fibrous constitution of the metal. On the 
basis of the evidence supplied by the oxidation of polished sections 
of iron, M. Le Chatelier* — to separate the silicious matter 
which envelopes the fibres of the metal, by exposing the iron at a 
red heat to a current of chlorine. The iron is volatilised by this 
process, and leaves a skeleton as the residue, having the form of 
the original piece, composed of extremely fine filaments, and 
resembling, more than anything else, the residue left by a match 
which quietly burns without inflaming, supposing that the ash 
is preven from being pulverised. This silicious carcase 
scarcely amounts in weight to a hundredth part of that of the 
metal, but it was associated with a certain proportion of iron, 
which completely ry aways in the course of | the operation. It 
has been stated that these silicates are friable when cold; and 
it appears that, with the object of diminishing the wear of bear- 
ings, the journals of shafts are s« i h , in order to 
pulverise this interposed foreign matter, and entirely to clear it 
away from the rubbing surface. Iron, by its constitution, lends 
itself much better to drawing out than to setting up. The dif- 
ference is well exemplified in the case of a wagon as which has 
been bent while cold. If it be divided dewn the centre in a plane, 
the fine ribbon-like igs is clearly brought out, and the 
lines are very exactly concentric. In the convex portion, it 
might be believed that the lines were described with compasses. 
In the concave portion, on the contrary, the fibres are broken and 
confused ; at the same time, there are two fractures by com- 
pression, whilst the exterior face remains entire. Here 
the texture would have been altered to a still greater extent, 
if the iron had been heated for the operation, when the 
metal would have been brought to a consistency like that of putty. 
The deformations transversely are much better shown in a square 
axle 4in. square, the surface of which had been subjected to a 
series of blows from a centre-punch, at intervals of 0°4in. The 
convex portion has been extended so much that the width has 
been uced from 4 to 3°20in.; and the concave portion has, on 
the contrary, been spread out to a width of 54in., in proportion 
as it was shortened in length. The simultaneousness of such 
deformations is well known, and they are the more pronounced as 
the curvature is increased. But it is specially important to note, 
in this example, that the fissures which are produced are situated 
only in the compressed portion, whilst the portion principally 
submitted to extension has continued peindliy sound. For the 

urpose of testing the soundness of the welds in rails the rails are 
requently subjected to a series of torsional stresses in two oppo- 
site directions, which usually result in a number of longitudinal 
fissures of greater or less length, in the lines of separation 
of the component bars. But, in operating on a shaft turned out 
of a square bar of good iron, much more conclusive results 
are obtained. By the application of excessive torsional stress 
the fibres are forced into relief, and the iron shaft absolutely 
assumes the form of a rope, in which all the exterior fibres are 
apparent. But the constitution of the interior of the shaft is 
still more remarkable. If a transverse section taken, it is 
easy to discover, by the agency of oxidation, the sinuous lines 
which correspond to the exterior helices, and of which the equa- 





tion is precisely given by calculation, assuming that the angle | 


of torsion is constant for all points of the shaft. Supposing such 
@ piece were to be raised to a welding heat and forged anew, it 





~ * «Comptes Rendus de l’Académie des Sciences,” tome 82, p. 1057. _ 





can scarcely be doubted that an iron of exceptionally great resist- 
ing power would be produced, possessing in some degree the best 
properties of metallic cables. The ribbon-like constitution is 
never better manifested than in iron plates, in which it might 
often serve to reveal the mode of manufacture. In iron 
tubes, for example, which are manufactured mostly in England 
and in France, the regularity of the lines is such that it is 
only interrupted at the weld; and a means is afforded for 
ascertaining whether the weld has been made by simple contact, 
or by lapping. The same manufacturer demonstrates also the 
inconveniences which may attend compression. In the section 
of a nut for an iron tube, it is made evident by the mode of 
striation that the hexagonal form is produced by drawing out 
from a circular section, outside as well as inside. ‘The layers are, 
at some points, separated towards the angles, where it was neces- 
sary that the section should be enlarged by squeezing or com- 
pression. The 9 si to be kept in view in the various methods 
of forging should be, according to the foregoing discussion, to dis- 
pose the fibres in the direction which best accords with the use to 
which the piece istoapplied. Mr. Haswell, director of the workshops 
of the States Railway at Vienna, has attained this object by stamp- 
ing in dies piles which are suitably prepared. The author has 
had oxidised several of the pieces manufact' by this process 
for railway service ; and it is clearly manifest that, though, here 
and there, the silicates occupy too much space, and are not 
regularly diffused, the fibres are nevertheless arranged in the 
most favourable direction in all parts of the section. 

At several other ironworks the example of Mr. Haswell has 
been followed, in the manufacture of -pieces by stamping, parti- 
cularly at the ironworks of Niederbronn. But no doubt iron of 
the best quality should be employed, in order to derive from this 
method of manufacture all the advantages which it promises. 
The defects of the system are well exhibited in the section of a 
key forged by the stamping process from a bar of iron doubled 
twice over on itself. In ali operations to which iron is to be 
submitted it is important that the particular form of its constitu- 
tion should be regarded. The excellent iron plates of Berry, 
which may be easily doubled, because their different layers are not 
sufficiently susceptible of being welded, could not, for instance, be 
subjected to the American mode of punching, with a. punch 
which, being faced with a helicoid peal ee instead of the usual 
flat surface, manifestly tends to tear, at the edges of the hole, the 
different parts of the same layer. 

(To be continued. ) 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patents. 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER Index and 
giving the numbers there found, which only refer to pages, in place 
oF is a to those pages and finding the numbers of the Specifi- 
cation. 

Grants and Dates of Provisional Protection for Six Months 


1317. Improvements in GeneraTInG Steam for steam engines and other 
purposes where steam under pressure is required, William Pellew Bain, 
Brunswick-street, Poplar, London, and Alma Lousignan Hopcraft, 
South Park, Ilford, Essex.—3rd April, 1878. 

1406. Improvements in apparatus for DisTILLING ALCOHOLIC SpIRItTs, 
David Walker, Liverpool.—9th April, 1878. 

1426. Improvements in SemMapHores, Herbert John Haddan, Strand, 
London.—A communication from Max Kaiserbliith, Berlin, Germany. 
1435. Improvements in Sewinc Macuives, Thomas Singleton, Darwen, 

Lancashire.—10th April, ‘878. 

1521. Improvements in Beer Pumps or apparatus for raising or drawing- 
off liquors, Riley Hargreaves and James Bardsley, Oldham, Lancashire. 
16th April, 1878. 

1571. Improvements in EmBRoiDERING or ORNAMENTING WOVEN Faprics 
James Ridings, Henry M‘Leod, and William Sharp Mackie, Manchester 
—18th April, 1878. 

1593. Improvements in Guipine or Steerinc and Sixxinc TorPEDOES 
Robert Scott, the Infirmary, Alnwick, Northumberland. 

1605. Improvements in the manufacture of MusicaL InsTRUMENTS called 
ocarina, and in machinery connected therewith, Henry Fiehn and 
Eduard Witte, Vienna, Austria.—20th April, 1878. 

1649. Imp: ts in the facture of Borries and other necked 
vessels, Horace de Harilaoz, Naples, Italy.—24th April, 1878. 

1722. Improvements in or appertaining to apparatus for GrinpING or 
GRANULATING GRAIN, mid , and the like, James Higginbottom 
and Edward Hutchinson, Liverpool.—30th April, 1878. 

1745. Improvements in Motive Power Enoines, Andrew Barclay, Kil- 
marnock, Ayrs , N.B.—lst May, 1878. 

1761. Improvements in the mode of Treatinc Woot, silk, and textile 
fabrics, Herbert John Haddan, Strand, London.—A communication 
from Jacques Gabriel Jules Cazanave, Cennes Monesties, France. 

1767. Improvements in SELF-sToKinG Furnaces for consuming smoke 
and economising fuel, John Baldwin and Alfred Clayton, Halifax, 
Yorkshire.—2nd May, 1878. 

1783. Improvements in ExLectric and ELEectRo-pNEuMATIC BELL InpDI- 
caTors, Joshua William Edmundson, Capel-street, Dublin, Ireland. 

1786. An improvement in GLoves, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Eduardo Bossi, Paris. 

1790. Improvements in apparatus for CuLtivatine Lanp, part of which 
improvements is applicable to other purposes, Thomas Perkins, 
Hitchin, Hertfortfordshire, and Thomas Burall, Peterborough, North- 
ampton.—3rd May, 1878. 

1810. Improvements in the means of or apparatus for Horstinc and 
Swrncinc Goons into warehouses, William March, Mark-lane, London. 

1811. Improvements in Sewinc Macutnes, George Moss, Birmingham, 
and Frederick Whitley Thomson, Glasgow, Lanarkshire, N.B. 

1817. Improved construction of Burrer Sprincs, Draw Sprinas, and 
Bearine Sprinos for railway, tramway, and road vehicles, Hugh Adams 
Silver, Sun-court, Cornhill, London.—éth May, 1878. 

1835. Improvements in ANTI-FRICTION BEaRtNGs, John Calvin Thompson, 
Southampton-buildings, London.—7th May, 1878. 

1851. Improvements ¢ manufacture of Bep Covers, toilet covers, 
toilet mats, toilet cases, and antimacassars, Thomas Jones, Manchester. 
8th May, 1878. 

1861. An improved BLow1ne Macurne, applicable for drawing or forcing 
fluids, Henry Simon, St. Peter’s-square, Manchester.—A communica- 
tion from Heinrich Krigar, Hanover, Germany. 

1863. Improved apparatus or appli for the e of Purrs for 
puffed-toed boots, Frederick Afford, Calvert-street, Norwich. 

1865. An improved method of PREPARING, OBTAINING, and UTILISING an 
ARTIFICIAL ASPHALTOS, André Michel Adrien Gobin, Lyons, France. 

1869. Improvements in self-acting apparatus for CLEANING and CLEARING 
the Comps of PREPARING MACHINERY used in spinning combed wool, 
cotton, or silk, and in the mode of aut tically stopping the hine, 
Arthur Charles Hend ® hampton-buildings, Holborn, London. 
—A communication from Théophile Garnot and Raul Hirtz, Reims, 


France. 

1873. Improvements in and appertaining to REFRIGERATING and to the 
transport of dead meat and other fresh provisions, Charles Phillips 
Edney, Waterlov, Lancashire.—9th May, 1878. 

1875. An improved apparatus for Empryinc Packrnc Cases, boxes, casks, 
barrels, and similar receptacles, especially used in the packing of hops, 
flour, and other similar substances, Henry Conradi, Lower James- 
street, Golden-square, London.—A communication from Saly Israel, 
Berlin, Prussia. 

1876. Improvements in apparatus for Frxinc, when closed, the Lips of 

otpers for Liquips and otker substances, James Casey Mason, 
Wetherby-terrace, Earl’s-court-road, Kensington, London. 

1877. Fixep or MovasBLe Hots for provisional ambulances and other 
purposes, Casimir Honoré Tollet, Paris. 

1881. Impr ts in or ted with the Pupp.iine of Iron or 
Sree., Astley Paston Price, Lincoln’s-inn-fields, London.—A communi- 
cation from Jean Emile Arthur B. de Langlade, Paris. 

1883. Improvements in Work1NG-UP SHEARINGS or other Preces of Ron 
= John Henry Rogers, Highfield House, Llanelly, Carmarthen- 
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1887. An gi apparatus intended to give to Two-wHEELED VEHICiES 
the stability which they need, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Jean Amaury Boutin 
and Sons, Fougerolles, France. 

1889. Improvements in Licutinc OrpInaRyY Coat Gas Jets by ELxEc- 
tricity, Alexander Reid Molison, St. George’s-terrace, Swansea, 
Glamorganshire 
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1891. Improvements in the means for Equatisinc the TEMPERATURE of 
Rous, and lubricating the journals of same while rolling metals, and 

for other journals and parts of machines requiring lubricants, James 
Shenton, Westbromwich, Staffordshire. 

1893.- Certain improvements in CaLt Betis and Door or ALARM BELLS, 
Benjamin Rock Jackson and William Winwood, Birmingham. 

1895. Improvements in the manufacture of Porrery and Trves, and in 
machinery and apparatus employed therein, parts of which improved 
machinery are also applicable to other purposes, John William Hartley, 
Stoke-upon-Trent.—10th May, 1878. 

1897. A new application of the Fan in combination with umbrella 
handles, walking-sticks, whip-handles, and other similar articles, 
Edgar Edmonds, Fleet-street, London.— Acommunication from Auguste 
Leloup, Rue des Halles, Paris. 

1899. An improved Sotip Lye for washing and bleaching linen, Arthur 
Charles Henderson, Southampton-buildings, Holborn, London. — A 
communication from Cerf Mayer Lévy and Gustave Alexandre, Paris. 

1901. Improvements in Kittinc Macuines, Newton Wilson, High 
Holborn, London. 

190% Improvements in the construction of machinery or apparatus for 
PReparine Corron or other fibrous substances, James Greenwood and 
James Thornely, Stockport, Cheshire. 

1907. Improvements in HyprocarBon Stoves, David Pitcairn Wright, 
New John-street West, Birmingham 

1909. Improved apparat . 









asing the efficiency of a Screw 

PROPELLER and for sting in the steering of the vessel, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Le 
Comte Albert Conti de Barbaran, Paris.—11th May, 1878. 

1911. An improved Winpow-sasuH Fastener, Edward Verrall, Eastbourne, 
Sussex. 

1913. Improved feeding [apparatus for TarasHinc Macuives, Richard 
Rowley Holben, Barton, Cambridgeshire. 

1915. Improvements in RatLroap FLExtBLe Trucks, Friedrich Mermann 
Felix Engel, Hamburg, Germany.—A communication from George 
Vincent, San Francisco, California.—13th May, 18 

1919. Improvements in ExpLosive Compounps, Thomas Sellwood Huntley 
and Richard William Kessel, Cardiff, Glamorganshire. 

1920. Improvements in machinery or apparatus for PLAITING or FoLpING, 
John Connolly, Albion-road, Dalston, London, and James William 
Mercer, Upper North-street, Poplar, London. 

1921. An AvromatTic BaLance Pump, William Blackwell, Chapel street, 
Dalton-in-Furness, Lancashire. 

1922. Certain improvements in MeTaLLic BepstEaps, Samuel George Bott, 
Smallheath, near Birmingham. 

1923. Improvements in machinery for Stramsinc and Ro.iiinc Paper, 
textile fabrics, and other materials, Herbert John Haddan, Strand, 
Westminster.—A communication from Wilhelm Richard Schiirmann, 
Diisseldorf, Germany. 

1925, Improvements in T1L&s for roofs or walls, Henry Brighouse Aspinall, 
Lindley, Huddersfield, Yorkshire. 

1926. Improvements in the construction of Yarns, such yarns being 
composed of woollen, cotton, flax, silk, or other fibrous substances, or 
combinations of the same, John Clapham, Leeds, Yorkshire. 

1928. Improvements in machines for Crusutne Bones and other hard 

substances, Thomas .Archer, jun., Dunston Engine Works, Dunston, 

Durham. 

1929. Improvements in BotrLe Stoprers, William Robert Lake, South- 
ampton-buildings, London. — A communication from Charles Otto 
Hammer, Pittsburgh, Pennsylvania, U.S. 

1930. Improvements in the construction of RarLway Burrers, George 
Turton, Sheffield, Yorkshire. 

1931. Improvements in the manufacture of Paper, and in the arrange- 
ment of the machinery or apparatus therefor, James Hunter Annandale, 
Polton Paper Works, Lasswade, Edinburgh, N.B. 

1932. Improvements in GaLvanic Batreries and ELECTRICAL APPARATUS, 
and in the application thereof for producing novel theatrical effects, 
William Scantlebury, City-road, Finsbury, London. 


























19. 
Clark, Chancery-lane, London.—A communication from Jean Barthe, 
Paris. 

1934. Improvements in Vatves for steam engines, Alexander Melville 
Clark, Chancery-lane, London.— A communication from Gustave 
Arnoux, Marseilles, France.—l4th May, 1878. 

1936. Improvements in Hammock and SHELTER Tents, Charles Hugh 
Leycester, Gwynfé Llangadock, South Wales. 

1937. Improvements in CoatTrine or COVERING ELEecTRIc TELEGRAPH WIRES, 
William Abbott, Queen Victoria-street, London. 

1939. Improvements in TraveLtine Rucs and other similar articles, 
Oswald Pike and Max Frank, Manchester.—A communication from 
Isidor Heilbrun, Berlin, Germany. 

1940. Improvements in Stream GeyeRaTors, George Plant, Altrincham, 
Cheshire. 

1941. Improvements in Tvyeres for smiths’ fires, Augustus Westwood, 
Westbromwich, Staffordshire. 

1942. Improvements in machinery employed in the manufacture of Yarns 
for weaving or other purposes, John Clapham, Leeds, Yorkshire. 

1943. Improvements in the manufacture of Stticare Corron CLOTH or 
Matric, and in looms for same, William Browne, jun., Cookstown, 
Tyrone, Ireland. 

1944. Improvements in machines for Bortnc Rocks, Iron Ore, and 
other mineral substances, George Forsyth, Lancaster, and Edmund 
Barnes, Ulverston, Lancashire. 

1945. Improvements in the construction of Comas of Comprnc MAcHINEs, 
Edmund Griffith Brewer, Chancery-lane, London.—A communication 
from Ernest Arthur Brulé, Paris. 

1946. Improvements in Screw-cutrinc Macutvery, Henry Emanuel 
Russell, Southampton-buildings, London. 

1947. An improved device for Securtne or Retarntnc the Corps of VeNE- 
TIAN and other Birxps, William Shirley, Newington-causeway, London. 

1949. Improvements in BoaT-LOWERING APPaRaTus, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Martin Bourke, 
David M. Wilson, Benjamin John Morris, Henry Bryson Shields, David 
8. Williams, Thomas Morris, and David Thompson Harriett, Youngs- 
town, Mahoning, U.S. 

1950. Improvements in machinery for Spryyinc, Re-povsiinc, and 
Twistine Sitk 2nd other Yarn, William Stannard, Leck, Staffordshire. 

1951. Improvements in Grate Bars and apparatus for consuming smoke, 
James Pickup, Manningham, Bradford, Yorkshire. 

1952. Improvements in Grinpine and Frsisnine CYLINDRICAL Opsects 
and in apparatus employed therefor, parts of which improvements are 
applicable to other similar purposes, Astley Paston Price, Lincoln’s-inn 
fields, London.—A communication from George Granville Lobdell, 
Wilmington, Delawere, U.S. | 

1953. Improvements in Bicyc.es and VeLocrrepes, Michael Mary Brophy, 

South Kensington, London. 

1954. Improvements in the construction of CLoc Irons and in the means 
or method of fastening them to the soles of clogs and pattens 

































win Taylor, Littleborough, Lancashire. 


1955. An improved Dia. Sicntrxc Scate for measuring and regulating 
the sighting elevations of rifles, Herbert Percy Miller, Craven-terrace, 
Hyde Park, London. 





. An improved arrangement or construction of Fitrer Press for the 
more perfect lixiviation or washing of the cakes of solid matter formed 
in the filtering chambers, Henry Edward Newton, Chancery-lane, 
London.—A communication from Albert Louis George Dehne, Halle-on- 
Saal, Germany. 

"4958. Improvements in Fitrertnc Apparatus, Henry Edward Newton, 

ne, London.—A communication from Louis George Dehne, 
Halle-on-Saal, Germany. 

1959. Improved apparatus to be adapted to the Wires for WorkrNe Ratrt- 
way Sionaus for the purpose of compensating for variations in the 
length of such wires caused by differences of temperature, Philip Ayers, 
Penge, Surrey. 

1960. An improved MaGazine ATTacHMENT for BREECH-LOADING FirRE- 
arms, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from Oesterreichische Waffenfabriks Gesellschaft, Steyr, Austria. 

5th May, 1878. 

1961. An improved Hypravutic Gantry, Martin Atock, Broadstone, 

Dublin. - 

63. Improvements in and appertaining to VaLves and to the method of 
actuating and governing them, such improvements being applicable 
to the valves of motors and pumps known as the three-cylinder type, 
and also applicable in part to other types and classes of engines and 
pumps, Charles Wilden King, Chester, and Alfred Cliff, Liverpool. 

1964. A new or improved Governor for Motive Power Enornes, James 
Kennedy and William Munro, Glasgow. 

1966. Improvements in the construction of Dress Suspenpers, George 
Walker, Birmingham. a 

1969. An improved Bier, Samuel Stretton, Kidderminster. 

1970. Improvements in Firz-arMs, William Pountney, Birmingham. 

1971. An improved machine for Currixc Tu1y Boarps, Florentin Garand, 
Brussels. 

2. Improvements in the manufacture of Fuzt, John Coley Bromfield 

nd James Frederick Lackersteen, Poultry-chambers, London. 

3. Improvements in Rock Dritts, John Albert Reinhold Hildebrandt, 
Manchester.—A communication from Friedrich Pelzer, Dortmund, 
Germany. 

1974. An improved Guiiey or Trar, William Patchett Greenwood, 
Halifax, Yorkshire. i 

1975. Improvements in Tix or other Mera Cans, also applicable to 

bottles of glass or earthenware, Emil Enzensberger, eae e, London. 
—A communication from Adrien Pickard, Rue Martel, Paris.—l6th 
May, 1878. 
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3. Improvements in Horse and CatTrLe Foops, Alexander Melville | 


plicable also as tips for boots and shoes, Knight Proctor, Burnley, and | 
E 








1977. Improved Sattstone for consumption by cattle, horses, sheep, and 
other animals, Peter Schiiler, Paris. 

1980. Improvements in MrraLiic Pistons, Thomas Joseph Perry, Bilston, 
Staffordshire. 

1981. Improvements in apparatus for Presstnc Bricks and 
similar purposes, Julius Frederick Moore Pollock, Leeds. 

1982. Improvements in the construction of Sarr Tues, Ferdinand 
Eglington, Walsall, Staffordshire. 

1983. Improvements in HEALDs or HreppLEs used in looms for weaving, 
Charles Guillaume Roger, Paris. 

1984. Improvements in Spapes, Suoveis, and AGRicuLTURAL Forks, 
David Yardley, Stourbridge, Worcester. 

1986. Improvements in apparatus for RoLLinc and Srrikinc LEATHER, 
Richard Hamlyn, Shalford, Surrey. 

1987. Improvements in Looms and ir 
for the same, John Clapham, Leeds. 

1988. Improvements in Paonic WHEELS or in driving and regulating the 
speed of wheels by electricity, Poul la Cour, Copenhagen. 

1989. Improvements in Fives and Curmyeys for VenritaTinc SHAFTS, 
Anker Heegaard, Copenhagen. 

1990. Improvements in Mittstones for grinding corn and bolting flour or 
wheat, Jules Aubin, Paris. 

1992. Certain improvements in machinery or apparatus for Currina and 
Divipinc Trmper, John Jex Long, Glasgow 

1998. Improvements in Curves, BiLts, Recerers, and other important 
documents, and in apparatus for writing or filling in material parts of 
the same to prevent fraudulent alterations, which apparatus is also 
applicable for other purposes, Henry Blandy, Nottingham. 

1994. An improved apparatus for Sreertnc Sream and other TRAMWAY 
Cars, William Manfield Newton, Chancery-lane, London. 

1995. A new or improved apparatus for Lusricatine and Wirrxc the 
JOURNALS of REVOLVING AXLEs or SHarts, especially applicable to the 
journals of axles of railway carriages, Arvid Henry Elliott, Fleet-street, 
London.—A communication from Charles Harris, New York.—Il7th 
May, 1878. 

1998. Improvements in Moror Enornes to be driven by water or other 
fluid pressure, William Robert Lake, Southampton-buildings, London. 
—A communication from Charles Philippe Jules de Pezerat and Theo- 
dore Louis ey Guilleminot, Paris. 

1999. An improved construction of Strip CovpLine or Detacurnc Hook, 
Pearson Charles Langshaw, Storrington, Sussex. 

2000. Improvements in Rartway Trucks for Carrie and Horses, Arthur 
Henry Bevan, Brompton-road, London. 

2001. Improvements in Carrripces and in extractors therefor, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Hippolyte Aristide Adolphe Chaudun, Paris. 

2003. Improvements in apparatus for the GeNERATION and APPLICATION 
of electricity for lighting, plating, and other purposes, Herbert John 
Haddan, Strand, Westminster.—A communication from Charles Brush, 
Cleveland, U.S. 

2004. Improvements in CHarr-cuTTING Macurnes, certain parts being 
applicable to other similar purposes, Samuel Edwards, Salford, Lanca- 
shire. 

2005. Improvements in machinery for Srratoutentinc Rais and Bars, 
Samuel Fox, Deepcar, Sheffield. 

2006. A Covertne for the Bopres of Mitrrary, Navat, or other Men, to 
protect them from cartridges, bullets, and other projectiles, applicable 
also as a covering for horses, camels, and other animals, William Henry 
Sladdin, Brighouse, Yorkshire. 

2007. Improvements in means or apparatus employed in the manufacture 
of CanBon Tissve or Picment Parer, Oliver Sarony, Scarborough, 
Yorkshire, and John Robert Johnson, Red Lion-square, London.—18th 
May, 1878. 

2008. Improvements in Propuctne Scenic and other Errrcts for thea- 
trical and like purposes, Joseph Norman Aronson, Great Swan-alley, 
London. 
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apparatus for Wixpinc on the warp 























} 2009. Novel means and apparatus for Propuctnc Seamiess Meta. Pires 


or Tuses, Edwin Quadling, Cannon-street, London. 

2010. Improvements in machinery or apparatus for Curtine Paprr, 
Edward Partington, Manchester. 

2011. Improvements in machinery for Dressinc Fiovur, William Hough- 
ton and Alfred Joseph Houghton, Great Grimsby, Lincolnshire. 

2012. An improved method of Securery Fixina Ksons, HaNnpLeEs, or 
other Larcu Furniture on Doors, Gates, or other articles, John 
Kaberry, Russell-grove, Vassall-road, Brixton. 

2014. Improvements in Rotary Puppiinc Furnaces, William Edward 
Newton, Chancery-lane, London.— A communication from Henri 
Eugene Adolphe Schneicer, Creusot, France. 

2015. Improvements in Watcues and CLocks, George Frederick Handel 
Garrett, Oldham, Lancashire. 

2016. Improvements in Spring Ro.iers for Wispow Butnps, Gordon 
Donaldson Peters, Bunhill-row, London. 

2017. An improved process of Rermyinc Impvre Leap, and separating 
therefrom GoLp, Sttver, and other metals, William Robert Lake, 
Southampton-buildings, London.—A communication from Nathaniel 
Shepard Keith, New York.—20th May, 1878. 

2019. Improvements in apparatus to be used in combination with Swina 
Basins for washing-stands, urinals, and closets, Charles Wendt, 
Marienburg, Germany. al 

2021. Improvements in Fotprnc Tasies, George Swann and Antony 

Milligan, Gravesend, Kent. 

22. Improvements in CARRIAGE 
Hackney, London. 

2023. Improvements in and relating to Steam BorLers or GENERATORS, 
William Phillips Thompson, Liverpool. — A communication from 
Joseph Barbe, Bruxelles, Belgium. 

2025. Improvements in Hanpies for Rar-way CaRR1aGes, James Livesey, 
Westminster. 

2027. An improved Secretary Writinc TaBLe, Joseph Clegg, Barnsbury, 
London. 

2028. Improvements in apparatus employed in the Purrrication of Coa. 
Gas, Peter Duckworth Bennett, Birmingham. 

2029. A new or improved mechanism for the SyncHrontsinc of CLocks, 
Robert Kirkland Muirhead, Glasgow. 

2031. Improvements in Printers’ Quorns, William Robert Lake, South- 
ampton-buildings, London.—A communication from Henry Adolph 
Hempel and Joseph Anthony Dingens, Buffalo, U.S. 

2032. Improvements in Ripinc Wurps, Louise Isabelle Morrison, Clapham- 

ad, Surrey. 

Improvements in ELEcTRO-MOTORS, 
Chancery-lane, London.—A communication 
Anson Ball, Berkshire, New York. 

2034. Improvements in Presses for graining and embossing leather, 

skins, cardboard, cloth, paper, and other materials in imitation of 

morocco, and otherwise ornamenting the same, Alexander Melville 

Clark, Chancery-lane, London.—A communication from Alphonse Henri 

Leopold Oudry, Paris.—2lst May, 1878. 

2036. Improvements in Garpen Carrs, Horatio Myer, Vauxhall-walk, 
London. 

2037. Improvements in GAs Motor EnGines, and in apparatus connected 
therewith, Samuel Clayton, Bradford. 

2038. [Improvements in the arrangement and manufacture of Packine 
for Stream Encines, Packep Cocks, and other like purposes, and where 
a packing or means of making a tight joint is used or required, ap- 
plicable also for other purposes, such as bushing or lining the holes in 
india-rubber air pump and other valves and other rubbing surfaces, 
Thomas Greenacre, Rotherhithe, Sunmey, and Charles Frederick 
Trelawny Young, New Cross, Kent. 

2039. Improvements in ArriaL BaLLoons, Edward Primerose Howard 
Vaughan, Chancery-lane, London.—A communication from Count 
Antoine Apraxine, Paris. 

2040. Improvements in Bricks and other artificial building blocks, John 
Imray, Southampton-buildings, London. — A communication from 
William James Ashworth and Paul Wassillievitch Patrikeieff, Moscow, 
Russia. 

2041. Improvements in machinery for the manufacture of Wire, John 
Imray, Southampton-buildings, London.— A communication from 
Wilhelm Bansen, Bodenback, Bohemia, Austria. 

2042. Improvements in the construction of Yarns, such yarns being 
composed of woollen, cotton, flax, silk, or other fibrous substances or 
combinations of them, and in the means or apparatus employed for 
manufacturing the same, John Clapham, Leeds, Yorkshire, 

2043. Improvements in Fitter Presses, William Freakley, Longton, 
Staffordshire. 

2044. Improvements in MANUFACTURING, DyeInG, and FixtsHina CRApPE, 
Robert Gooch, Manchester. 

2045. Improvements in machinery for Srretcuinc and Dryine Faprics, 
Henry Bernoulli Barlow, Manchester.—A communication from Oscar 
Scheurer, Paris. 

2046. An improved method of and solution for Preparinc LeaTHER and 
other like materials to render them waterproof, and for stiffening and 
strengthening the same, William Wallace Seymour, Devonshire-terrace, 
Hyde Park, London.—A communication from Charles Edward Seymour, 
Montreal, Canada. 

2047. Improved Apparatus for use in case of Surpwreck to effect com- 
munication between the wreck and the shore, and for other like pur- 
poses, William Robert Lake, Southampton-buildings, London.—A com- 
munication from Edmund 8. Hunt, Weymouth, Massachusetts, U.S. 

2048. Improvements in manufacturing Ick and CooLtNno Arr for ventila- 
tion and other purposes, in producing anhydrous liquid ammonia, 
either from crude material, or from a satura solution of N H;, and 
a — for these purposes, Harrison Aydon, Whitton, near Hounslow, 
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2049. Improvements in apparatus to be used in connection with Loco 








Motive and other Borers for relieving the same from pressure 
heating, the -water regulating the discharge of the waste steam, 
and for other like purposes, William Robert Lake, Southampten-build- 
ings, London.--A communication from Henry G. Ashton, Boston, 
Massachusetts, U.S.—22nd Mey, 1878. 





2051. Improvements in CiGAR Making Macnines, Alexander Melville 
Clark, Chancery-lane, London. A communication from Frederic 
Haehnel, Paris. 

2054. Improvements in preparing Caner, Frederick Charles Nutter, 


London. 

2055. An improved apparatus for VaGinat 
Dufrené, South-street, Finsbury, London.—A communication 
Arstne Audouin, Rue de Lille, Angouléme, France. 

2056. A new or improved Or or Lupricant, Robert Hopwood Wutchin- 
son, Blackburn, Lancashire. 

2057. Improvements in Sourp and Liquip Disinrecrants and DEODORISERS, 
Harry Langston-Jones, Brewster's Hotel, Ely-place, Holborn, London, 
2059. Improvements in the manufacture of Tobacco and in machinery 
therefor, Gerard Wenzeslaus von Nawrocki, Leipziger Strasse, Berlin, 
Germany.—A communication from Hermann Wuttke, Breslau, Ger- 

many. 

2060. Improvements in Drain Traps, Herbert John Haddan, Strand, 
Westminster.—A communication from Horace Palmer, Rochester, New 
York, U.S. 

2062. Improvements in apparatus for Castrnc Sree., Michae} 
Great Queen-street, Westminster. 

2063. Improvements in Lirepoatrs, William Elgar Leslie and Nethaniel 
Hamblin, Blackwall, London. 

2064. Improvements in Srorrerine GLAss and other Borries, Jobn Plant 
Simms, ichester. 

2065. Improvements in the construction of the Permanent Way of RatL- 
ways, Victor Demerbe, Jernamapes, Belgium. 

2066. Improvements in Srarr-rops or FasTentnos for STain (4RPeTs, 
John Morcombe Bromley Baker, Southsea, Hants. 

2067. Improvements in ENeMs SYRINC John Banks, Aldersgate-street, 
London. 

2070. Improvements in Wartrer-Merers, William Robert Lake, South- 
ampton-buildings, London.-A communication from Charles Casimir 
Barton, Rochester, New York, U.S., and Jonathan Burna West, 
Geneseo, New York, U.S. 

2071. Improvements in the construction of Prrameu.ators, William 
Garvey, Manchester. 

Improvements in the construction of Looms for Weayive, John 
Mitchell, Rochdale, Lancashire. 

2074. Improvements in THimpies, Alexander Melville Clark, Chancery- 
lane, London,—A communication from Edouard Baillet, Paris. 

2076. Improvements in Matcu-stanps and AsirTrRays, Sidney Moor- 
house, Staleybridge, Lancashire. 

2077. Improvements in the methods of Mountina the Bonrets of 
SPINNING MACHINERY, and in arrangements for lubricating the bearing 
surfac Amos Ogden, Thomas Marsh, and John Clayton Ashton- 
under-Lyne, Lancashire. 

2078. An improved CooLiInG APPLIANCE especially applicable to beer 
fermenting tubs, Gerard Wenzeslaus von Nawrocki, Leipzigerstrasse, 
Berlin, Germany.—A communication from Franz Littmann, Halle-on- 
the-Saale, Germany. 

2079. An apparatus for Inpicatine the Srrep of Rarway Trays, Henri 
Adrien Bonneville, Piccadilly, London.—A communication frem Paul 
Emile le Boulengé, Liége, Belgium. il May, 1878. 

2080. Improvements in Corkinc Borries, and in apparatus therefor, 
Walter Alfred Barlow, St. Paul’s-churchyard, London.—A comrounica- 
tion from Joseph Jacob, Brussels, Belgium. 

2081. Improvements in and relating to the manufacture of Lron, James 
Couper, jun., Glasgow, Lanarkshire, N.B., and Robert Dobbie, iarbert, 
Stirling, N.B. 

2082. A new or improved machine for ORNAMENTING Net or otber Licut 
TEXTURES or Fasrics, Pierre Jules Tuquet, Paris. 

2083. Improvements in the method of Orxamentinc Woop and other 
materials, William King, Islington, London. 

2085. An improved Matcu-Bpox, Henry Raymond, Baker’s-row, Clerken- 
well, London, 

2088. Improvements in SIGNALLING APPARATUs, applicable to locomotives, 
steamships, and similar purposes, Bottomley Woodcock and Samuel 
Birkett, Cleckheaton, Yorkshire. 

2089. Improvements in Ax ves for railway carriages or other vehicles, 
John Ash, Stoke-on-Trent, Staffordshire. 

2090. An improved Gas and Warer Merer, William Robert Lake, 
Southampton-buildings, London.—A communication from Emil Haas, 
Mainz, Germany. 

2091. Improvements in Paprer-cuTTinc MACHINEs, 
Springfield Mills, Lasswade, Midlothian, N.B 

2092. Improvements in apparatus or devices for Recutatinc the Srrep 
of Marine and other Stream Ewsornes, Bristow Hunt, Scrle-street, 
Lincoln’s-inn, London.—A communication from Caldwell Culberson 
Jenkins, Philadelphia, Pennsylvania, U.S. 

2093. Improvements in instruments or apparatus for Fixpinc the Trve 
or MaGnetic Merip1an, James Morton, Sunderland, Durham. 

2004. Improvements in FLexisLe Butroxs and Arracuments for Gar- 
meNTS, Thomas Sperring Wathen, Birmingham. 

2095. An improved apparatus and process for manufacturing Iiv- 
mrnatTine Gas, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Henry Wright Adams, Philadelphia, Penn- 

sylvania, U.S.—24th May, 1878. 

Improvements in Carriace Brakes, Edward Leigh Kindersley, 

lyffe, Dorsetshire. 

2099. Improvements in and appertaining to VaLves for motive power 
engines, and to the method of actuating and controlling such valves, 
the said improvements being particularly applicable to steam steering 
apparatus, steam winches, steam ‘cranes, and other machinery where 
it is required to readily control and reverse the action by cutting off or 
changing the direction of the motive fluid, John Hays Wilson, Liver- 

pol. 

2100. Improvements in the manufacture 
Hopkins, Lianelly, Carmarthenshire. 

2101. Improvements in BorLer Feeprnc Apparatus, Charles Max Som- 
bart, Magdeburg, Germany.—A communication from William Voll- 
hering, Buckau, near Magdeburg, Germany. 

2102. Improvements in the method of obtaining TurKry-kep and other 
CoLourep Yarns, James Hodgkinson, Southport, Lancashire. 

2103, Improvements in Gas Buryers, Joseph Shaw Gent, Manchester.— 
25th May, 1878. 

2107. Improved Lettinc-orr Motion in Looms for Wravixe, James 
Smith Sutcliffe, James Sutcliffe Smith, an? Jacob Fielding, Bacup, 
Lancashire 

2109. Improvements in Looms for weaving, applicable also to paper- 
making, printing, and other machinery, Antoine Marie 
Malleval, Tarare, France. 

2111. Improvements in certain kinds of Pots or Pans, and in handles for 
pots or pans, Charles Frederick Clark and Jonah Sanders, Wolver- 
hampton.—27th May, 1878. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

Improvements in Leap ProsectiLes, and in the manufacture 
thereof, Sydney Pitt, Sutton, Surrey..-A communication from Lewis 
Crooke, New York, U.S8.—29th May, 1878. 

2136, Certain improvements for Cuiginc Sueer Rusper and such like 
materials into shapes or t s, Sydney Pitt, Sutton, Surre) A com- 
munication from Charles Ford, Jarvis Morgan Slade, and Franklin 
Baylies, New York, U.S.—20¢h May, 1878. 

2188. Improvements in Weavers’ Haryess, William Robert Lake, 
Southampton-boildings, London.—A communication from John How- 
land Crowell, Providence, Rhode Island, U.S.—31st May, 1878. 

8. Improvements in device Removina Gases from Sewers and 

destroying them by heat, Elizabeth J. Corbett, San Francisco, 

‘alifornia.—3rd June, 1878. 


2217. Improvements in the manufacture of TanLets, Cakes, or BLooks of 
Campnor, William Robert Lake, Southampton-buildings, London.—A 
communication from William Foreman Simes, Philadelphia, Penn- 

ylvania, U.8S.—3rd June, 1878. 

2218. Improvements in machinery for Compresstnc and Sovrprryinc 
Biocks of Concrete and other materials, bending sheet metal, and for 
similar purposes, William Robert Lake, Southampton-buildings, 
London.—A communication from Augustus Frederick Nagle, Providence, 
Rhode Island, U.8.—3rd June, 1878, 

2222. VaLVE Reoisters or Inpicators, Alban Andrén, Boston, Suffolk, 
Massachusetts, U.S.—3rd June, 1878. 
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Patents on which the Stamp Duty of £50 has been Paid. 

2043. ELecrro-maGnetic Enxoines, Alexander Melville Clark, Chancery- 
lane, London.—3rd June, 1875. 

2047. Supptyinc Fue to Boiter and other Furnaces, James Proctor, 

id June, 1875. 

, Mark Bailey, Huddersfield.--3rd June, 1875. 

G the Fastentnc of Rarpway Carriace and other Doors, 

Joseph Kaye, Kirkstall, near Leeds.—4th June, 1875. 

2122. Pisrons, Alexander Melville Clark, Chancery-lane, London.—9th 
June, 1875. 

2052. CHRONOMETER EscAPEMENT, Matthias Petersen, Altona, Prussia.-- 









2056. Destroyina Insects, &c., William Morgan-Brown, Southampton- 
buildings, London.—4th June, 1875. 
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2064. IcE-MAKING, &c., Alexander Melville Clark, Chancery-lane, London. 
—4th June, 1875. 

2074. WaTerrRoor Compounns, Alfred Vincent Newton, Chancery-lane, 
London, —5th June, 1875. 

2075. Warerproor Bags, &c., Alfred Vincent Newton, Chancery-lane, 
London.—5th June, 1875. 

2292, Gimp Looms, Robert Stone, Derby.—16th June, 1875. 

2121. Bur_prna WALLS, John Carrington Sellars, Birkenhead.—dth June, 


1875. 

2151. Burtprnes, William Henry Lascelles, Bunhill-row, London.—11th 

‘une, 1875. 

ait. Fivrers, Richard Gervase Elwes, Westminster-chambers, West- 
minster.—l5th June, 1875. 

2099. Formation of Roaps, &c., with Woop Pavine, Henry Syed Smart 
Copland, Duke-street, Adelphi, London.—7th June, 1875, 

2103. Steam Enotes, Henry Hughes, Leicester.—8th June, 1875. 

2153. CuecKkine the Recriprs of Moneys, &c., Ezra Lofts, Cambridge.— 
12th June, 1875. 





Patents on which the Stamp Duty of £100 has been Paid. 


1542. Sewina Tureap, John Keats, Leek.—10th June, 1871. 

1571. Sarery Arparatus, William Walker, Craggs Hall Mines, Brotton, 
near Saltburn-by-the-Sea.—1l4th June, 1871. 

1572, BREECH-LOADING Fike-Arms, &c., Westley Richards, Birmingham.— 
14th June, 1871. 

1578, Suirs or Vessets, John 
London.—14th June, 1871. 

1682. CaLorine, &c., Henry Deacun, Appleton House, near Warrington.— 
27th June, 1871. 

2015. Currinc the Tureaps of Net, Lace, &c., Thomas James Smith, 
Fleet-street, London.—3lst July, 1871. 


Henry Johnson, Lincoln’s-inn-fields, 


Notices of Intention to Proceed with Patents. 

2068. PRoPELLING VessELs, Sydney Pitt, Sutton, Surrey.—A communica- 
tion from John Baird. 

2069. Gas for Heating Purposes, Roswell Sabine Ripley, New-inn, Wych- 
street, Strand, London. —-A communication from William Harkness.— 
23rd May, 1878. 

2096. Hypro-eLectric Braker, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Jules Sabatier and Louis 
Pouget.—25th May, 1878. 

353. SeLF-actTING Ratnway Covupiinas, Alfred Lawrence Tyerman, 
Liverpool. 

354. SteaMING TexTILE Faprics, Frederick Bennett, Birch Vale, Derby.— 
28th January, 1878. 

394. Dresstnc and Trimwinc States, Frederick Cardinal Payne, 
Lewisham, Kent.—A communication from David Auld.—30th January, 
1878. 

“~ eaaaunte Currents, &c., Luis de Bejar y O'Lawlor, Hammersmith, 
wondon. 

409, Wravino Fancy Faprics, James Hamilton, Strathaven, N.B. 

411. Carpina Enocine Conpeysers, Mark Bailey, Huddersfield.—8lst 
January, 1878. 

434. WALLs, James Alston, Burnley. 

440. Dressine Hives, Joseph Day, Hampstead, London, and John Withey 
Lampard, Bath. 

441. Mixino Concrete, Joseph Day, Hampstead, London, and John 
Withey Lampard, Bath,.—2nd February, 1878. 

448. PLovens, Henry Conradi, Golden-square, London.—A communica- 
tion from William Schwarz and August Binder. 

449. Suoar, &c., John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Dr. Augustus Seyferth.—4th February, 1878. 

469. PRESERVING HeeELs of Trousers, William Spencer, Birmingham. 

475. Armour Piates, Thorsten Nordenfelt, St. Swithin’s-lane, London. 

476. Covertne Roaps, &c., Henry Henson Henson, Watford, Middlesex. 

5th February, 1878. 

498. Dryino ExcreMentitious Matrers, James Wadsworth, Manchester. 
—tith February, 1878. 

503. WinpiIno uP FLax, &c., Romeo Villain, Lille, France.—7th February, 
1878. 

622. ILLumrnatine Gas, William Young, Clippens. 

528. Carpe Finres, Thomas Craig, Bradford 

532. Bricks, &c., Joseph Hamblet, West Bromwich. 

533. Printinc Surraces, Alfred Pumphrey, Birmingham.—sth February, 
1878. 

548. Curtinc Rocks, &c., John Dickinson Brunton and Frank Henry 
Jules Trier, Battersea, Surrey. 

550, SHurrLe Wueevs, William Mitchell, Ripley. 

552. FoLpine Tases, William John Hinde, Euston-road, London.—9th 
February, 1878. 

562. Batt and Br Taps, James Henry Jefferies, Wolverhampton.—11th 
February, 1878. 

586, Binpinc Sueaves, Thorvald Hansen, Copenhagen. 

504, STEELYARDs, Christopher Hodgson, William Hodgson, and John 
Needham, Salford.—12th February, 1878. 

597. Freep Motion, Charles Walther, Manchest 
from Conrad Burkhard. 

610. MAsTeRING Horses, Adele Engstrim, Paris.—13th February, 1878. 

643, SEPARATING Vapours, &c., Sydney Pitt, Sutton.—A communication 
from Theophile Schloesing. 

644. Borters, Sydney Pitt, Sutton.—A communication from Adolphe 
Collet, Leon Ribourt and Henry Giraldon.—15th February, 1878, 

716. Bicycies, &c., Thomas Bayliss, John Thomas, John Slaughter, and 
James Elliott, Coventry.—2lat February, 1878. 

761. BREECH-LOADING SMALL-ARMs, William Middleditch Scott, Birming- 
name and Thomas Baker, Aston, near Birmingham.—23rd February, 

78. 

771. ScipHate of Atumina, Edwin Powley Alexander, Southampton- 
buildings, London.—A communication from Francis Laur.—25th Feb- 
ruary, 1878. 

809. Rotary Motion, James Barbour, Belfast.—27th February, 1878. 

S77. Ratstnc, &c., Cuain CaBies, Edmund Walker, Leadenhall-street, 
London,—4th March, 1878. 

905. Treatinc Fipres, William Brookes, Chancery-lane, London.—A 
communication from Henry Ilingworth.—6th March, 1878. 

1161. Lusricatinc AXLEs, George Edward Scarborough, Wigan.—23rd 
April, 1878, 

a ALcono cic Spirits, David Walker, Liverpool.—9th April, 





.--A com ication 





878. 
1521. Berr Pumps, Riley Hargreaves and James Bardsley, Oldham.—16th 
March, 1878. 


1581. BepsTeaps, Thomas Allen, Bristol, and John Martin, Islington, 
London,—18th April, 1878. 

1593. Sinkine, &c., TorveDoEs, Robert Scott, Alnwick, Northumberland. 
—20th April, 1878. 

1672. REVOLVING Strainers, Thomas Blinkhorn Parke, Chorley, Lanca- 
shire.—25th April, 1878. 

1683. BottLE Stoppers, &c., Charles Farrow, Great Tower-street, London. 
—26th April, 1878. 

1715. CoLourtnc Martrers, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Wilhelm Meister, Eugene Lucius, and Adolphus 
Briining.—29th April, 1878. 

1723. CARVING, &c., Forks, Charles John Sims, Tavistock. 

1736, RatLway and other Wacons, Thomas Roberts Hutton, Barrow-in- 
Furness,—30th April, 1878, 

1824. BREAKING or REDUCING Stones, &c., George Dalton, Leeds. 

1826. OBVIATING ExpLosion of Borters, &c., John Napier, Edinburgh, 
N.B.— 7th May, 1878. 

> renee or Printinc, Edmund Brace, Glasgow, N.B.—Sth May, 


1d. 

1883. WorkING-up SnHeartNos, &c., of IRon and Sreet, John Henry 
Rogers, Highfield House, Lianelly. 

1884. Heatine and Dryine Waerat, &c., Thomas Hartley Preston, Kirkby 
Stephen.—A communication from Edward Hempstead Gratiot. 

1891. EQuaLisine the TemrerRATuRE of Rous, &c., James Shenton, West- 
bromwich.—l0th May, 1878. 

1901. KiLTING Macuines, Newton Wilson, High Holborn, London. 

= one ea Corton, &c., James Greenwood and James Thornely, 
Stockport. 

1907. HypRocARBON Stoves, David Pitcairn Wright, New John-street 
West, Birmingham.—1l1th May, 1878. 

1913, THRASHING Macuines, Richard Rowley Holben, Barton.—13th May, 


1878. 
1919. ExpLosive Compounps, Thomas Sellwood Huntley and Richard 
FR ag nr Kessel, aan May, 1878. 
36. Hammock and SHELTER TeNTs, Charles Hugh Leycester, Gwynfé 
Llangadock. : iba iers 

1946, ScREW-cuTTING MacuIneRy, Henry Emanuel Russell, New Britain, 
Connecticut, U.8S.—1lith May, 1878, 

ue a Turn Boarps, Florentin Garand, Brussels, Belgium.—16th 

lay, 1878. 

2024, Contixvous Rotiinc Mitis, Benjamin Joseph Barnard Mills, 
Sout ton-buildings, London. — A cominunication from William 
Rees Jenkins, jun.—2lst May, 1978. 

2047. CoMMUNICATING with Wrecks, William Robert Lake, Southampton- 
buildings, London.—A ication from Ed dS. Hunt. 

2049. Locomotive Botters, &c., William Robert Lake, Southampton- 


buildi London.—A communi : "— 98nd 
May, 18. OO ation from Henry G. Ashton.—22n 


2057. DisiNFECTANTS and Dec 
London. 











» Harry Langston Jones, Holborn, 








2058, Exuisirinc Pustic ANNOUNCEMENTS, Charles Thomas Wooi Piper 
Plymouth,—23rd May, 1878. 

2100. ANNEALING Pors, John Hopkins, Llanelly, Carmarthen.—26/h May, 
1878. 

2109. Looms, &c., George Antoine Marie Malleval, Tarare, France. —27th 
May, 1878. 

2135. Leap Provecti.es, Sydney Pitt, Sutton.—A communication from 
Lewis Crooke. 

2136. Currinc Sueet Rusper, &c., Sydney Pitt, Sutton, Surrey.—A com- 
munication from Charles Ford, Jarvis Morgan Slade, and Franklin 
Baylies,—29th May, 1878. 

2188, Weavers’ Harness, William Robert Lake, Southampton-buildings, 
Londen.—A communication from John Howland Crowell.—ilst May, 
1878. 

2213. Removinc Gases from Sewers, &c., Elizabeth J. Corbett, San 
Francisco, California. 

2218, CoMPRESSING and Souipiryinc Biocks of Concrete, &c., William 
Robert Lake, Southampton-buildings, London.—A communication from 
Augustus Frederick Nagle. 

2222. Vatve Reoisters, &c., Alban Andrén, Boston, Suffolk, Massa- 
chusetts, U.8.—3rd June, 1878. 


All persons having an interest in opposing any one of such application 
doa nave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 





List of Specifications b puivished d22i0g the week ending 


8916, 6d.; 3036, 6d.; 3937, 6d.; 3945, 4d.; 3072, 6d.; 3973, 6d.; 3986, 8d.; 
4014, 8d.; 4056, 2d.; 4057, 6d.; 4061, 6d.; 4064, 6d.; 4077, 2d.; 4083, 8d.; 
4084, 6d.; 4088, 6d.; 4090, 6d.; 4091, 6d.; 4095, 6d.; 4097, 6d.; 4103, 8d.; 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





17°79. Macurnery ror Ro.irne, Currine or Spiirtine LEATHER, A. F. 
Stowe.— Dated 8th May, 1877.—(Complete.)—( Void.) 6d. 

This consists, first, of an auxiliary feed or pressure roller in combina- 
tion with the main reducing of feed rollers; secondly, of a device for sup- 
porting the sustaining springs of the lower feed rollers and for enabling 
such springs to be relieved froma state of compression; thirdly, of a 
device by which the splitting knife may be removed from its bed without 
necessity of removing therefrom the confining bolts and nuts by which 
the knife is fastened to the bed. 


3654. Raisinc SuNKEN Suips, &c., W. Atkinson.—Dated lat October, 1877. 


6d. 

This consists of an oval-shaped huoy with a false bottom, in which is a 
valve connecting top and bottom chambers. Water is admitted by pipes 
into the lower chamber, and the valve is opened, thereby filling the buoy, 
which will sink. When required to be raised, air is pumped into the top 
chamber, driving out the water, and the valve is closed. 

3'734. Evaporatine Apparates, J. H. Harper.—Dated 9th October, 1877. 


td, 

This consists of a boiler, having at the top a neck to connect it with a 
top piece of a tubular form, and provided with a perforated diaphragm. 
In this top piece which fits into the neck is fixed an upright jet, the per- 
foration being small, and though this the vapour of the liquid in the 
boiler passes. A gas jet or lamp is placed under the boiler. 
37°73. Se.r-actinc MULES AND Twrners, J. Cronny and A. H. Bellringer. 

—Dated 11th October, 1877. 6d. 

This relates to a means of preventing the counterfaller from rising until 
the faller has descended below the points of the spindles, and consists in 
making the boss of the half pulley (to which the weighted chain is 
attached) in two parts, one of which works loosely upon the counter- 
faller shaft, and the other is keyed fast, there being a certain amount of 
play between the two. 

3886. Lamps, &c., J. Weir.—Dated 20th October, 1877.—{ Void.) 2d. 

This consists in applying and attaching that portion of the burner 
which is connected with the gallery to the body of the lamp which 
receives the other portion of the burner by means of a bayonet joint. 
8802. Jomts or EARTHENWARE Pires, H. U. McKie.—Dated 20th October, 

1877. 6d. 

This consists essentially in making the contact surfaces of the joints so 
as to fit each other closely by grinding such surfaces. 

8909. Iron Wire CaBLes Provipep with Sockets, H. Conradi.—Dated 
23rd October, 1877.—(A communication.)—( Not proceeded with.) 4d. 

Aseries of wires placed parallel to each other are maintained in their 
respective positions, and their ends turned back over a cone and secured 
round the cable, the cone being placed into a suitable socket, to the other 
end of which a ring or hook-shaped fastener is secured. 

83030. TurEeap HoLpeRs AND TENSION APPLIANCES FOR SEWING MACHINES, 
W. Carlile.—Dated 24th October, 1877.—{ Not proceeded with.) 2d. 

Bobbins of any size are placed on a metal spindle and made to turn 
with the spindle which rests in a toe-step, the necessary tension being 
obtained by applying friction to the spindle. 

3032. Harness Sappte-TREES, J. R. Higson.—Dated 24th October, 1877. 


This consists in making the saddletree all of one piece of thin malle- 
able cast iron in the form of two bent bars conne together by cross 
pieces, the angle and curve of the bend being in accordance with the 
form of the back of the horse. The saddle piece itself is also made of 
metal, either sheet iron bent to the required form or cast in malleable 
iron, and this piece is rivetted to the saddletree. 

3950. Workinc TRAVELLING TRAMWaYs OR RaiLways, J. H. Holcombe.— 
—Dated 25th October, 1877.—( Not proceeded with.) 2d. 

The carriage is provided with two sets of wheels arranged for different 
guuges of tramway, and caused to run alternately on twosets of tramways 
corresponding with the wheels. The tramways are fitted on frames work- 
ing one within the other, and attached by a chain to a drum on the 
vehicle which gear alternately with the running axles, so that one frame 
is first depressed and then moved forward to the front of the vehicle to 
receire its set of wheels, and then the other has the same motion given 
to it and receives the other sct. Each frame is fitted with wheels to run 
on an ordinary road. ‘ 
8959. ArpaRaTus FOR SPRINKLING IN Spray Scents, DISINFECTANTS, &c., 

H. Schildberg.—Dated 26th October, 1877. 6d. 

Through the cork of a bottle is passed a small tube reaching, with its 
addenda, very nearly to the bottom ; on the lower end of the tube is a plate 
or disc, under and to which a hoop or short cylinder is fitted. On the 
hoop is secured to the wide end of a short leather or other elastic tapering 
tube, or an elastic disc with a small hole in the centre, the other or 
smaller end of which tube is fastened round a hollow cylinder or rod 
passing through the small tube and carried a trifle below the end of the 
elastic tube. The upper end of the hollow rod projects some half-inch 
above the small tube fixed in the stopper. Soldered on to the plate or 
disc at the bottom of the tube, is a small cap or chamber enclosing the 
hoop and elastic tube or dise. This cap has a small hole in its bottom, 
over which, and inside the cap, a self-acting valve is fitted. On or near 
the upper end of the hollow rod is fixed a very small tube at any suitable 
angle to the rod, which tube serves as a spray tube. 
39°70. FasTeNnInc or ApsustiIne Winpow Sasues, &c., W. P. Thonypson. 

—Dated 27th October, 1877.—(A communication.) 6d. 

The windowis held in any pasition by means of a soft rubber pad placed 
in a recess in the sash, and caused to press against the window frame by 
means of a cam placed on a spindle behind the pad, a handle being 
attached to the spindle outside the frame. 
39°71. Tor Norcues ayp RuNNERS FOR UMBRELLAS, &e., 7. Widdowson.— 

Dated 27th October, 1877. 6d. 

A disc of metal of sufficient size to produce the top notch or runner, as 
the case may be, is forced by dies and pressure into a tubular form to the 
extent required; the blank end is then cut off, and by aid of a spindle 
with a head or projectiug rim thereon, and a grooved roller, a projecting 
rim is raised on the tube towards one end thereof to form one side of the 
intended notch; the other side of the notch is obtained by a punch and 
die, so as to form two sides of a pair of projecting rings, leaving a space 
or ve all round between these sides or rings to receive the wire by 
which the ends of the ribs or stretchers are afterwards to be held 
thereto, 
30°74. Arro-navicaTiIoN, P. Brannon.—Dated 27th October, 1877. 1s. 

The floatation skin is formed with a concave inferior surface, and is 





provided with openings in the crown, stem, or stern, to be closed or 
opened according to the direction in which it is desired to travel. 

9'76. Governors, J. M. Napiev.—Dated 27th October, 1877. 6d. 

This relates to improvements on patent No. 4125, dated 27th November, 
1877, and consists in actuating a brake from a rotating part of the 
governor, so as to regulate the speed of the machine. 

3979. Stream Borers, G, A. Cates and F. Hayward.—Dated 27th October, 
1877. 6d. 

In a single furnace multitubular boiler the construction is altered of 
the lower portion of the back end thereof, and that part adjacent to the 
combustion chamber by making a large rectangular recess, which is 
effected by carrying up the plating vertically from the bottom of the shell 
at a point in a vertical line with the back end of the fire grate, or nearly 
so, or to about the same height as the top of the furnace, from which 
point it is carried backwards to the extreme end of the boiler. Around the 
edges, and so as to cover the opening in the shell, is fixed a movable 
door. 

3984. PLovaus, P. S. Justice.—Dated 27th October, 1877.—(A communica- 
tion.)—{ Not proceeded with.) 4d. 

A number of metal-cutting discs are arranged in a frame, in which they 
are free to revolve on central studs. The rims of the discs form the “‘ land 
side” of the plough at an angle of about 45 deg., and are arranged so that 
they may be pressed into the ground to the required depth by means of a 
hand lever on a hand wheel and screw. 

3985. Potycotour Printinc Macuine, A. H. Schumann and W. Zelle.— 
Dated 27th October, S77. 18. 2d. 

A pentagonal frame turns around a shaft and works against a paper 
cylinder, bearing the sheets. The periphery of this cylinder is equal to one 
side of the pentagonal frame. The cylinder turns excentrically, and the 
cylinder and frame are geared together. During the rotation of the 
frame the periphery of the cylinder, owing to the excentricity, is fully 
pressed against every side of the frame, and thus the printing plates 
which are screwed upon the five sides of the frame print pictures upon 
the sheet in one revolution of the frame, the cylinder in the same frame 
making five revolutions. 


3987. Suurties, J. F. Gomersall and T. Copley.—Dated 27th October, 1877 


a. 

Within the shuttle at each end is a pair of metal plates, fitted with 
brushes to jreceive the pins of the runners, or the bearings may be formed 
in the plates themselves. 

3988. Rore on Wire TRAMWAYs oR SuHoots, R. S. Fraser.—Dated 27th 
October, 1877. 6d. 

The travelling carriage carries three or more wheels above the rope, 
and a corresponding number below the same in order to prevent the 
carriage jumping off the rope should it be caused to vibrate strongly. A 
plough or fender is attached to each end of the frame to push aside 
branches or other obstacles. The load is susperided to hooks upon the 
frame to which a cord passing over a drum is attached for pulling it up 
an incline, the descending journey being accomplished by gravitation. 
3989. Looms, J. and G, Howarth.—Dated 29th October, 1817.—(Not pro- 

ceeded with.) 2d. 

To the front of the slay, just above the ‘‘ stop rod finger,” is attached a 
box fitted with a bolt, the lower end of which rests upon the finger, and 
the upper end is reduced and passes through an opening in the top of the 
box, between which and the shoulder formed on the bolt is a spiral 
spring, having a constant tendency to press the bolt (and consequently 
the stop rod finger) downwards. 

3990. FricrionLes: BALANCED SuppLy VaLves, G. F. L. Meakin.—Dated 
29th October, 1877. 8d. 

The water pressure is balanced by a weight attached to the valve rod, 
or to a lever connected therewith, in such a manner that when water is 
withdrawn, the weight falls and opens the valve until the water again 
rises and restores the balance which closes the valve. 

3991. Sewace OuTratts, J. R. Yule.—Dated 20th October, 1877.—(Not pro- 
ceeded with.) 2d. 

The sewage is conducted to a reservoir formed on the banks of a river 
or upon the sea shore, and fitted with outlets in which sluice gates slide 
up and down with the action of the tides, thereby automaticalty opening 
and closing the outlet. ; 
3992. TreattInc AmMontacaL Liquips, F. Wirth.—Dated 20th October, 

1877.—({A communication.) 6d. 

Three boilers are arranged on different levels, the middle one being 
charged with lime and heated, the contents being agitated by steam or 
hot or cold air. The upper boiler is charged with fresh ammoniacal 
water, the middle one with ammoniacal liquid already treated in the 
upper boiler, and the lower one with the residue liquids from. the other 
two. The vapours liberated in the middle boiler pass into the lower one, 
the contents of which are thereby heated, and the free ammonia 
(disengaged by the lime brought there) passes into the upper boiler, and 
the contents becoming heated, liberates most of the volatile ammoniacal 
compounds of the liquor, which pass into a leaden tank filled with 
sulphuric acid. The lower boiler is then emptied and the contents of the 
two upper ones transferred respectively to the one beneath, the upper one 
being again charged with fresh ammoniacal liquor, and the operation 
recommenced. 

3993. ComBineD Ecc Cup anp Boiter, F. Wirth.—Dated 29th October, 
1877.—{A communication.)—(Not proceeded with.) 2d. 

This consists in furnishing the cup with a grooved receptacle placed 
underneath and at the base of the cup part. A few drops of water are 
poured into the cup, an egg placed therein, and then a small quantity of 
alcohol is placed in the annular receptacle and ignited. 

3994. Arracuinc Corrin Hanpves, J. Jones.— Dated 29th October, 1877.— 
(Not proceeded with.) 2d. 

Two staples are passed through holes in the coffin from the outside, and 
their inner ends clinched or opened out inside the coffin. The outer ends 
of the staples are formed with eyes to receive the pivots of the handle. 
3995. PRESERVING ANIMAL, VEGETABLE, AND ORGANIC MATTERS, C. P. 

Poncier..— Dated 29th October, 1877.—( Not proceeded with.) 2d. 

Borate of alumina is used in place of salicylic or spinoleic acid, usually 
employed in the preservation of animal, vegetable, and organic matters. 
3996. APpPpaRaTUS FOR WASHING WAREHOUSES, CARRIAGES, &c., J. F. 

Bernard.—Dated 29th October, 1877. 6d. 

This consists in connecting the washing brush with the receiver con- 
taining the water or wash by means of a hose or movable conduit, so that 
- enon unnecessary for the operator to have continually te wet the 

rush. 
39977. Caution or Notice Post, N. Galer.—Dated 29th October, 1877.— 
(Not proceeded with.) 2d. 

A galvanised iron rest clasps the post or railing, and an upright bar 
passes through projections formed on the rest. The notice board con- 
sists of an iron plate with the notice on each side, and is fastened by 
clips to the bar. 

3998. Guoses, 4. C. Brown.—Dated 19th October, 1877. 6d. 

This consists essentially of two parts. First, a bag composed of air 
tight flexible material of such a shape that when fully inflated it shall be 
spherical, and provided with a tube or nozzle, through which it may be 
inflated, and which can be closed by a stop cock or plug. Secondly, a bag 
composed of cloth or other flexible material of the same shape as the first 
bag, but a very little larger, and provided with a hole to admit the first 
bag in its uninflated state. Upon the outer surface of the second bag the 
map or diagram is marked. 
3999. ConcreTE WALLs, &c., 7. Potter.—Dated 29th October, 1877. 6d. 

Concrete slabs are employed to form the framework of the walls, and 


are provided with projections of such a shape that the filling-in material 


keys them in place. 


. Pranorortes, J, Harrington.—Dated 29th October, 1877.—{Not pro- 
ceeded with. (A communication.) 2d. 

One end of each wire passes through a hole in the boss of a worm. 
wheel gearing with a worm placed below the wheel. By turning the 
worm in either direction, the strings are slackened or tightened to tune 
the piano. The action for each key is combined in a metal “ flange” 
fastened to a single iron action rail fixed on swinging brackets, arranged 
so that the action frame can be swung forward to obtain free access to 
the wires. Fixed studs on the action rail carry the pedal rails. 

4008. WHEELED VEHICLES WoRKED BY Steam, &c., J. Apsey.— Dated 29th 
October, 1877. 8d. 

This consists in mounting the driving wheels on bogie frames capable 
of swivelling, and driving them from slides on the bogies worked from 
sliding bars caused to reciprocate by engines fixed on the platform or 
framing of the vehicle. 

4005. Ramone Sanp ty Mou.pers’ Fuasks, H. 8. Coleman and A. G. B. 
Morton.—Dated 29th October, 1877. Gd. 

This consists, first, in the employment in combination of a steam 
actuated ramming plate provided with a rammer stick, one or more 
blocks bearing a pattern or patterns, and a foundry flask placed thereon. 
Secondly, the employment in combination with a steam actuated ramming 
plate of a hollow block to support the flask, and a movable pattern 
bern | the block furnished with mechanism for withdrawing it from the 
mould. 

4006. ArraraAtus For Fitting ARTICLES OF WEARING APPAREL, J. H. 
Johnaon.—Dated 29th October, 1877.—{A communication.)—( Not proceeded 
with.) 2d. 

The UR and lower portion of the dummy are each made in four parts, 
capable of horizontal adjustment in order to give fulness, the. chest only 
being capable of vertical adjustment for the height. Oblique rods, acting 
as guides to plates, provided with internal screws actuated by a screw 
spindle, cause the horizontal motion, and another screw on the upper part 
ot the dummy regulates the height. 
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4907. Aveuicvties or Covers To BreutaRD AND BaG re ie Tastes, J. 


darriagton.—Dated 29th Uctober, 18T7.—{ Not proceeded with.) 2d. 

This consists in winding the cover used to protect the table from dust 
or injury upon a roller (preferably a self-acting spring roller), the axes of 
which are mounted so as to revolve in bearings or brackets fixed at one 
end or side of the table. 

4008 Macurxes ror Crrrmxc AND Presstnc Sucar mwro Cupes, W. 
Jasper and S. Boushey.—Dated 29th October, 1877.—{ Not proceeded with.) 
2d. 

This consists of an arrangement of knives or cutters in a rec’ 
form, with a presser within each rec lar space. The knives are 
dewn into a mass of sugar in the mould, and divides the sugar into a number 
of solid cubes under the combined action of the cutters and the presser. 
4009. Propuction or TypocrapHicaL Ercaep P ates, &. Capron, L. 

Duvivier, and N. Ponsolle, jun.—Dated 29th October, 1877.—{ Not proceeded 
with.) 2d. 

A layer or coating of composition is applied to a metal, glass, or 
ceramic plate, which, under the action of light, receives the impression 
of a photographic plate; the image thus obtained is submitted to the 
action of acids according to a well known process. The composition is 
pre as follows :—In a porcelain or other vessel are steeped fifteen 
parts by weight of amber gelatine, three parts of loaf sugar, and 125 parts 
of water ; in another vessel, composed by pref of glazed fire-proof 
ware, is introduced three parts of isi lass and 175 parts of water. 
These two solutions are allowed to stand from ten to twenty hours in an 
atmosphere of a temperature of about 3 deg. C., after which the isin- 
glass is boiled for about twenty minutes, and the gelatine is dissolved 
with a water bath at a temperature as low as possible. To the gelatine 
solution is then added four parts of bichromate of potash, the mixture 
being well stirred. The solution is then added to the isinglass in its 
vessel. 

4910. Testinc Mareriats Usep 1x tHe Construction or Ramways 
F. Wirth.—Dated 29th October, 1877.—{A communication.)—(Not pro- 
ceeded with.) 2d. 

Two discs are fixed on an axle to which motion is given by speed 
pulleys. On the outer periphery of the discs rails are fastened in such a 
manner as to correspond with their relative position on a railway. The 
rails thus driven and having resting on their upper edge a pair of wheels, 
which are prevented from moving away, drive the wheels round with 
them as they rotate, and produce the same effects as a wheel rotating 
over a fixed line of rails. 

4911. Umsret.as, Parasots, &c., W. Mellis —Dated 29th October, 1877.— 
(Not proceeded with.) 2d. 

Each stretcher is attached to a rib, so that the eye to be connected to 
the runner is not in a line with the eye on the top notch end of the rib; 
the consequence is, when the umbrella is opened, the runner passes the 
horizontal line and is held against a stop by the tension of the fabric. 
4012. Sream anp OTHERENGINES AND Pumps, J. BE. Outridge.— Dated 29th 

October, 1877. 6d 

This relates to improvements on patent No. 2716, dated Ist July, 1876, 
and consists of two sectors or quadrants mounted in a frame connected to 
the piston rods and placed between two cylinders. The sectors are 
suspended by vibrating links to the frame and connected to the crank 
pin, which thus has a direct thrust from the piston rods during the 
whole of the stroke apart from the positive action of the piston. 
4013. Tram Cars, C. L. Light and H. Merryweather.—Dated 

October 1877.—( Not proceeded with.) 2d. 

The car body is formed with a metallic under framing, between which 
and the draw bars springs and recoil rings are placed to facilitate the 
starting. In starting the draw bars operate through the springs, and in 
stopping, through the recoil rings. The axle journals are made smaller 
in diameter near the centres than at their respective ends ; the bearings 
are made shorter than the journals, and of corresponding form, so that 
when travelling over curves the bearings are slightly raised by passing 
up the inclined surfaces of the journals. The wheels are loose on the 
axles, and friction rollers are employed. The brake blocks act upon 
drums formed on the wheels or fitted to the axles. 

4015. Freep Vatves anp CHEsTs For STEAM Borers, J. Stevens.—Dated 
30th October, 1877. 6d. 

This consists of fitting to a double or single check valve chest an 
additional stop valve within the branch leading direct into the boiler, 
worked by a screw spindle through a stuffing-box, from the outside of 
the chests, and preferably opening inwards within the boiler, and curved 
or angled so as to deflect and spread the feed-water current and prevent 
it impinging on the inner surface of the boiler. 

4019. Dryinc Apparatus FoR ScrentTiric AND CHEMICAL PURPOSES, 
F. Wirth.—Dated 30th October, 1877.—{A communication.) 6d. 

A deep square receiver furnished with a thermometer is placed within 
a cylindrical case, leaving a spece between the bottom and around the 
sides of the receiver. This space is filled with water through a glass 
tube with a funnel and stop cock. An air-heating apparatus placed at 
the bottom of the outer case receives its heat from a gas burner, and 
raises the steam from the water to high pressure. The gas burner causes 
the hot air in the air-heating apparatus to enter the receiver or drying 
space through a pipe. The drying compartment is covered with a woollen 
stuffed cover to prevent loss of heat. Through this cover passes a rod 
terminating at each end in a polished plate, the substance to be dried 
being placed on the plate in the drying compartment. This rod is con- 
nected with a beam provided with a graduated quadrant, and is mounted 
on an axis in bearings on the top of the case; on the same axis 
is an index or pointer, so that when the balance is regulated by weights 
on the other plate the pointer and the beam are parallel. The loss of 
water from the substance is indicated on the quadrant. 

4020. Spixptes ror Lock Furniture, &c., J. Hemens.—Dated 30th 
October, 1877.—{Not proceeded with.) 2d. 

The spindles are made from sheet. metal and are hollow, the hole being 
filled in with hard wood. Holes are left in the metal of the spindle and 
the knob attached by an ordinary wood screw. 

4022. Bott Inpicators, F. Wirth. - Dated 30th October, 1877.(A com- 
munication.) 4d. 

The lock bolt is formed with an angle notch, in which works one end 
of a lever arm mounted on an axle carrying a pointer, which indicates 
the position of the bolt outside the door. 

4023. Ciocks, F. Wirth.—Dated 30th October, 1877.—(A communication.) 
4d. 

The clock is wound up and set from the front or side independently of 
keys. The shaft of the striking train, the shaft of the hands, and the 
shaft of the running train are provided with bevel wheels which gear into 
three other bevel wheels of equal size, mounted on separate axles, to the 
other ends of which three other bevel wheels are attached gearing with 
wheels on horizontal axles. The latter axles pass under the clock to the 
front, and are fitted with milled thumb and finger knobs, by turning which 
the striking train, the running train, or the hands can be respectively 
wound up or set. 

4024. Sprixcs ror Pistons, W. H. Walker.—Dated 30th October, 1877.— 
(Not proceeded with.) 2d. 

A strip of sheet steel is cut to the right width, then heated and passed 
between roflers having V-shaped projections, arranged alternately in oppo- 
site directions, which produce corresponding corrugations on the steel 
spring. 

. Macuines ror Makinc Pounp OR OTHER CAKES, 
Meredith.—Dated 30th October, 1877.—{ Not proceeded with.) 2d. 

The dough is expressed through holes in the box by means of a plunger 
therein, and cut off at regular intervals by a knife moving up and down 
across the mouth of the openings, and actuated by cranks on a horizontal 
shaft above. The dough cut off falls into moulds placed on a travelling 
apron, which conveys them under spouts to which a given quantity of 
currants or other condiments is supplied by means of a disc fitted with 
cups, and rotating in a trough containing such condiments, which descend 
down the spouts and are distributed into the moulds. 

4027. Rock Dritts, £. de Pass.—Dated 30th October, 1877.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

An ordinary D valve is made of circular form, and has a piston at each 
end turned to fit the valve box, and is provided with a _ to prevent 
it turning round. The valve box has exhaust ports for the valve pistons, 
which ports are carried to opposite ends of the box, and lead down into 
the steam cylinder. From thence the exhaust is carried into the main 
exhaust port by a recess turned in the piston. The upper end of the 
piston is bored out and receives a fluted nut, and the bar for rotating 
made in one piece of steel. The screw of the piston passes through a nut 
fastened to the end of the tripod. 

4028. Pumps, FE. T. Hughes.—Dated 30th October, 1877.—(A communica- 
tion.) 6d. 

This consists of a pump without valves, the suction and delivery of the 
water or other fluid being effected b y alternately opening and closing the 
suction and delivery pipes by means of two pistons in lieu of the ordi- 
nary valves. 

4029. Decoratinc Houses, &c., H. Gardner.—Dated 30th October, 1877. 
—(A communication.) 4d. 

A layer of gum arabic is spread upon tracing or transfer paper, and 
left todry. A painting in oil is then made onthe gum to represent 
wood, marble, &c., and a back-ground of any shade is then attached to 
the tracing paper on the painting side. When thoroughly dry the paper 
thus formed is used for papering rooms, the usual meen 0 being applied 
in the ordinary manner. 

4030. Prerarep Siac Woot ror Buiipines, Fire anp Sounp Proor- 
mo, &ec., C. Baatsch.—Dated 30th October, 1877. 4d. 

= consists in the employment of alkaline silicate for preparing slag 
wool. 
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4034. Process anp GLazine Composition ror ENAMELLING IRON, WV. 
Lake.—Dated 30th October, 1877.(A communication.)—(Complete.) 
2d. 

This relates to improvement of patent No. 2453, June, 1876, and con- 
sists in preventing the iron plate cooling more rapidly than the newly- 
formed enamel coating after it has been heated, in order to fuse the 
enamel. This is accomplished by prolonging the cooling operation, so as 
to occupy from four to six hours, the ware being placed where the 
atmosphere is of about the same temperature as iteolt and then gradu- 
ally cooled down. In order to assist the enamelling glaze or paste in its 
action of oxidising the metallic base, about a tea-spoonful of liquid 
sulphuric acid is added for every 100 Ib. of paste. 

4037. Ramuway Brake, ZB. Lafontaine.—Dated 31st October, 1877.—( Not 
proceeded with.) 2d. 

The brake runs from the first to the last carriage and is made of 





w ‘ht iron ; the chain is composed of flat links and runs from end to 
end of the train. The brake may be applied by means of a lever or a 
wheel. A T-piece is adapted to each wagon. Underneath each wagon is 


a bar, running from side to side, and at each end of which a clog 
of hard wood is fixed. From the centre of this bar a bent rod is attached, 
at the extremity of the rod below the bar a weight is fixed for the pur- 

o the clog from the wheel when the chain is slackened. 

e end of the rod above the bar is attached to the chain. 

eer 8 ag H. J. Harman.—Dated 31st October, 1877.—( Not proceeded 
with.) 2d. 

Circumferential corrugations are formed in the sides of metallic 
buckets, in order to give additional strength. 

4039. Serrinc AND SHARPENING Saws, D. Boss.—Duted 31st October, 1877. 
(Not proceeded with.) 2d. 

The saw in a block formed with a groove to receive it, and a 
transverse groove through which the cutters move. The cutters consist 
of two chisels carried by a lever centred to a pin on a bracket attached to 
each side of a block, one ofthe chisels acting on the vertical or front edge 
and the other on the inclined edge of cach tooth. Gauges are provided 
to ensure the saw being advanced the right distance after each cut and 
also for limiting the depth of the cut. 

4040. Macnine ror Pickine anp Burrine Woot, &c., W. P. Thomp 
son.—Dated 31st October, 1877.—(A communication.) 6d. 

This consists in the use of a picker roll arranged to open such locks of 
fibre as may chance to pass the feed rolls ; in the combination of brush 
and tooth lays on the picker cylinder with toothed feed rolls and a burring 
cylinder; in improved detachable teeth and brushes for the picker 
cylinder. 

4041. Apparatus ror Destroyinc Pernicious WEEDS oR FUNGI AND 
“goes W. Spence.—Dated 31st October, 1877.A communication.) 
td. 

A cart mounted on wheels carries a reservoir for water and suitable 
chemicals. othe bottom of the reservoir is attached a pipe through 
which the water passes and enters a horizontal pipe formed with lozenge 
shaped openings for the exit of the water. A small fan driven from the 
running wheels causes a powerful stream of air to strike the liquid as it 
escapes, thereby dividing it minutely and causing it to spread thoroughly 
over the plants to which it is applied. 

4042. Spootinc Macuines, A. M. Wade.—Dated 31st October, 1877.—(A 
communication.) 6d. 

The wound bobbins, whilst their yarn or thread is being unwound and 
transferred to a spool, are supported in cells formed in a bar running 
along the machine. Each cell is closed at the bottom, the top being 
open to allow the introduction of the bobbins, and a narrow slot in the 
side allows the passage of the thread. 

4043. Srorrers ror Bort es, LZ. Rose.—Dated 31st October, 1877. 6d. 

This relates to improvements upon patent No. 960, dated 9th March, 
1877, and consists in constructing stoppers of vulcanite and xylonite or 
other suitable moulding material by producing the stoppers from 
moulds, the body or upper portion of the stopper being moulded in 
vulcanite, xylonite, or other material, so prepared that it shall have a 
specific gravity much greater than the vulcanite, xylonitc, or other 
material used for torming the lower portion of the stopper, both 
materials being united from the pressure exercised in the moulding 
process. 

4044. Macuinery ror Securinc THE SoLes or Boots anv Suoes, W. R. 
Lake. —Dated 31st October, 1877.—{A communication.) 6d. 

This relates to apparatus for pressing the soles upon their uppers after 
cementing the same, and while the cement is hardening. The apparatus 
is provided with an adjustable elbow or clamp, which in combination 
with a last holds the boot or shoe down upon a bed of elastic material. 
The bed rests upon and forms part of a flexible diaphragm, also formed 
of elastic material. Below this diaphragm is a space or chamber into 
which air, water, or other fluid is forced from the medium, whereby 
pressure is produced upon the diaphragm. 

MANUFACTURE oF Laced For SKINs, 
October, 1877. . 

The leather strips employed to give strength to expensive furs, 
are attached by means of « carefully prepared solution of india-rubber. 
4047. Steam Generators, W. J. Fernie.—Dated 31st October, 1877.— 

(Complete.) 4d. 

In order to prevent priming, deflectors are placed in the steam space 
over the pipes, or the end of each pipe is turned down in such a manner 
that all water thrown up into the steam space by circulation through the 
said pipes shall be turned back. 
4049. Fotpinc Macuive, WW. L. 

communication.) 10d. 

This consists in giving intermittent motions to the folding knives or 
blades and gripper frames of folding machines (whether double-acting or 
single-acting, and for three or other number of breaks) by means of 
toothed compound wheels. 


4050. Concrere Buitpines, FE. T. Waketeld.—Dated 31st October, 1877. 


F. Erler. — Dated 3iat 


Wise.—Dated 31st October, 1877.—(A 


6d. 

Thin facing slabs of concrete are placed on edge in parallel lines, a suf- 
ficient distance apart to form the thickness of the walls. The space 
between them is then filled in with concrete. 

40538. Evecrro-meratturecicaL Apparatus, H. Conradi. — Dated last 
November, 1877.—(A communication.) 4d. 

By the use of magneto-electric or electrodynamic machines, impure 
metals, alloys, combinations, coarse metals, intermediate produces, ores, 
rubbish, and scrap are made into pure metals, alloys, combinations, salts, 
and haloids, the pure products being either transported to the rathod, 
or left at the anod, or dissolved in the bath. 

4058. Mera Houses or Buriiprnes, 8. Sharrock.—Dated 1st November, 
1877.—(Not proceeded with.) 2d. 

The building is of a triangular form in end elevation, and the corruga- 
tions in the metal are at right angles to the rafters, so that no purlins are 
required, and the edges of the sheets of metal overlapping each other, 
they do not require rivetting together. 
4059. Circurr Closers ror ELectric 

November, 1877.—(A communication.) . 

In a circuit closing device, suitable for application to a doorway, a 
number of wooden slats are suitably secured to a mat made of rubber, 
oilcloth, or other flexible material, and to these slats are secured a num- 
ber of short elliptic metal springs, which are fastened at one end only, so 
as to yield under pressure, two metal pins being secured in the slot 
adjacent to the curved portion of each spring plate. One of these pins 
is conn to one wire of an electric alarm, and the other pin is con- 
nected to the othcr wire thereof, so that when any spring plate is brought 
in contact with the pins, the electric circuit will = complete and the 
alarm will be given. 

4062. Foop Preparations, C. Morjit.—Dated 1st November, 1877. 4d. 

Irish moss is boiled in water, and the soluble portion strained off and 
gelatine added to the liquor. Sugarand flavouring may be added to taste. 
The ,mixture being well stirred, the article to be protected is placed 
therein, and, when set, forms a protecting coat of jelly which diffuses 
itself throughout the entire mass. 

4063. Microscopes, P. H. Crowch.—Dated 1st November, 1877.—{Not pro- 
ceeded with.)—-{A communication.) 2d. 

This consists in forming the upper part of the hinged bracket or arm 
carrying the microscope separate from the lower part thereof. In the 
face of the lower part is a slot or depression, into which is inserted a 
corresponding projecting angle rib or piece, forming the foot of the upper 
part ot the bracket or arm, sufficient play being left between the foot and 
slot to allow of the angle piece with the upper part of the bracket or arm 
being moved up or down as required. 

4066. Manuracture or Sopa anp Porasn, F. S. Newall.—Dated 1st 
November, 1877.—(Not proceeded with.) 2d. 

The carbonate of lime is heated before being placed in the furnace, but 
not to an extent to produce caustic lime. The furnace is then charged 
with about 45 parts of the hot carbonate of lime, 37 parts of sulphate of 
soda, and 18 parts of carbon, and work off the charge 4 one operation. 
—-. Prem AND Sasu Bars, &c., J. Rawlings.—Dated 2nd November, 

This consists in making a skylight or sash bar with a projecting cap or 
flange, having an undercut notch or dovetail formed therein. 

4069. AvuromaTicALLy TittTING Cask, H. B. Taylor.—Dated 2nd November, 


1877. 6d. 

Two bow 5 with their flat ends tt each other are fastened 
toa sestenguler rame, supported on four legs and formed with a semi- 
circular transverse ve at one end. A second frame, formed witha 
semicircular projection (which enters yet oy of the former frame so 

ng, 


ALARMS, B. Hunt.—Dated lst 


as to act asa hinge), rests upon the 5) which the weight of the 
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barrel bears down, and as the contents are drawn off the spring expands 
and raises the barrel. 


4070. Manvuracrure or Paper, F. Bardo,—Dated 2nd November, 1877.— 


(Not proceeded ped = 
Cop; aper is made from linen ulped in the ord: wa: 
lod and alum being added dur —y the 0; oO conggy d anal 
quantity of ferrocyanide of zinc may also be added. The pulp thus 

prepared is finished in the machine in the ordinary way. 

4071. Apparatus For CONDENSING AND Wasuino Gas, &c., 7. N. Kirk- 
ham, D. Hulett, and 8. Chandler.—Duted 2nd November, 1877. 6d. 

The gases or vapours may be introduced into the apparatus at the top 
or lower end thereof, and they are caused to travel over the surface of a 
helix or over the surface of shelves, and their washing and purification 
is effected by waier or other liquid admitted at the top of the interior of 
the apparatus, and caused to flow over surface or surfaces, whilst the 
condensation of the gases or vapours is simult ly effected by passing 
currents of air, or air and water, through the interior of tubes, against 
the external surfaces of which the gases or vapours are caused to impinge 
in their course through the apparatus. 

4072. Sverrers, 2. Baillie.—Dated 2nd November, ‘1877. 
with.) 2d. 

The sleepers are made of wrought iron or steel, and are dished on their 
under side, so as to obtain a firmer hold on the ground in which they are 
embedded. 

4074. Treatinc Ores Contarnine Si_ver anv Copper, H. J. Haddan. 
—Dated 2nd November, 1877.—(A communication.)—{ Not proceeded with.) 
2d. 

The ores are reduced to powder and treated with an acidulated solution 
either hot or cold of marine salt, in order to obtain the chlorides of the 
metals. 

4079. Locks anp Fasteners ror Portmanteaus, &., M. Wolfeky.— 
Dated 2nd November, 1877. 6d. 

The top of the frame is formed with a cylindrical projection to contain 
the working parts. Within this projection is a cylindrical piece with a 
portion of the surface cut away to admit a lug carrying a stud, on which 
the barrel of the key turns ; and further the hole admits a projection on 
one end of a bell crank lever in touching contact with a stud fixed ina 
bottom movable plate, slotted to receive and retain the catch in the other 
half of the frame of the bag. 

4081. Printinc Macuines, W. Taylor.—Dated 2nd November, 1877.—( Not 
proceeded with.) 2d. 

A vertical standard is fixed to a bed-plate, and to this standard is 
— by two links of equal length a frame carrying the type bed at its 
ower end. The upper link forms part of a lever, which is prolonged at 
both the front and back, the front prolongation serving asa lever, by 
which the machine is operated, and the buck as a lever to carry and 
operate the frame carrying the distributing and inking rollers, and if 
required, a counterbalance weight. The platen is supported in a recess 
in the bed of the machine, and is capable of adjustment horizontally by 
means of four screws. 

4082. Apparatus ror CONTROLLING RatLway Pornts AND SIGNALS, H. 0. 
Fisher.—Dated 2ad November, 1877 - (Not proceeded with.) 2d. 

This consists in employing two locking bolts in place of one, which are 
arranged in such a manner that for the purpose of locking the switch 
rails they are worked by the signal levers in the cabin ; one bolt is shot 
when the main line signal is lowered, the other when the branch signaT 
is lowered. 

4085. Manuracture or Minera Gu, J. T. Way.—Dated 2nd November, 
1877. 4d. 

This consists in treating phosphate of alumina with ether, sulphuric 
acid, or phosphoric acid. 

4086. Apparatus ror Heatine anv CircuLatine WaTER, W. Dilworth.— 
Dated 2nd November, 1877. 6d. 

This consists in the combination with a central tube or pipe, through 
which fuel is supplied to a fireplace below, of water chambers, arra 
one above another, with communicating horizontal flues between them. 
4087. Srrikinc Plates oR STAPLES OF RatLway CARRIAGE AND OTHER 

Locks, W. Wilkes.—Doted 38rd November, 1877. 6d. 

This consists in the application of a spring to the striking plate in such 
a manner that this spring shall yield gently to the bolt or latch as it is 
raised or lowered, or shot by the handle, but always maintaining a 
lateral pressure against one side of the latch or bolt when locked, suffi- 
cient to restrain it from lifting or oscillating in the striking plate. 

4089. Apparatus Usep IN THE MANUFACTURE OF FELT, R. Weatworth, R. 
Law, and J. Rothwell.—Dated 8rd November, W877. 4d. 

This consists in the substitution in machines usedfin the manufacture 
of felt, and known as ‘‘ hardening machines,” of heated stationary tubes 
or steam chests instead of revolving rollers, er the fixing or fastening of 
pe revolving rollers so as to convert them into stationary tubes or steam 
chests. 

4002. Weavine Corps, J. and J. B. Newton —Dated 3rd November, 1877. 
—(Not proceeded with.) 2d. 

The cloth is woven with six shafts, and with six picks to the round. 
In every twelve ends of the a the first and second ure drawn ther 
through one eye or heald ; the third and fourth, the seventh and cighth, 
and the ninth and tenth ends are similarly drawn together in pairs ; the 
first and second and the seventh and eighth are drawn through one 
shaft, the third and fourth and the ninth and tenth are drawn through a 
second shaft ; each fifth, sixth, eleventh and twelfth end is drawn through 
a separate shaft. 

4004. Manvuracture anp Propvuction or Sauicyiic Acip, M. Neustadt. 
—Dated 3rd November, 1877. 6d. 

This consists in the preparation of basic salicylic acid soda by the 
action of carbonic acid upon dry sodium phenol at a certain or determined 
temperature. 

4096. Communicatinc RotatTinc Motion TO SHAFTS AND SPINDLES FOR 

Dritiinc Macuines, &c., G. Sonnenthal.—Dated 3rd November, 1877. 
6d. 

This consists in driving a drill or other shaft by the action of a cord or 
line round a shaft in connection with a racket or equivalent device in 
combination with a recovery spring, with or without a barrel, to bring 
back the cord or line to its normal position. 

4008. Horsesnors, H. J. Bowen.—Dated 5th November, 1877.—(A com- 
munication, )—{ Not proceeded with.) 2d. 

ee small pieces of india-rubber protrude from the outer surface of the 
shoe, 

4100. Ro..eR MILs, C. Pieper.—Dated 5th November, 1877.—(A communi- 
cation.) 6d. 

The adjustable roller revolves in bearings forming part of a double 
bell-crank lever pivotted below the bearings. The short arms of the 
lever are in an upright position, whilst the long arms are horizontal, and 
form a bow from one bearing to the other. In the centre of the bow is 

laced the adjusting mechanism, which consists of a screw with its 
ower end pressing on a strong spring bearing on the bed plate, whilst the 
upper end is screwed through the boss of a worm wheel, which revolves 
in a bearing fixed to the lever. The worm wheel is operated by a worm 
or hand wheel. 

4103. Comptvep Pen, Pencin, &c., J. 

1877.—(Not proceeded with.) 2d. 

A — tubular holder is jointed together telescope-wise, the end of the 

rt forming the joint being provided with a piece of erasing material. 

he holder of the pen is reversible and fits in an end of the tube. A 
short spring tube carries a piece of slate pencil at one end and lead pencil 
at the other, and fits into the other end of the main tube. A point pro- 
tector is placed over either the lead or slate pencil when not in use. 
4106. Smoxe Exrracrors anp VentiLators, R. Searle. — Dated 5th 

November, 1877.—{ Not proceeded with.) 2d. 

An upright smoke tube closed at the top is fitted with Ly ows at top and 
bottom, communicating with the external atmosphere, and by causing an 
upward or downward current of air effectually ventilate the room with 
which they communicate through the chimney. 

4107. Raitway SicnaL Apparatus, G@. Schofield.—Dated 5th November, 
1877.—(Not proceeded with.) 2d. 

Fog signals are placed in a box beneath which is a travelling table with 
a recess into which the signals fall one at a time, and the table is then 
caused to move towards the rail by means of wires and levers operat 
from the signal box, and having deposited the signal on the rails, returns 
to its normal position beneath the box. 

4109. Picktnc Arm EmpLoyvep 1x Looms, J. Vickerman, J. Whitehead, 
and J. Moorehouse.—Dated 5th November, 1877.—(Not proceeded with.) 
2d. 

The arm consists of a thin strip of steel, one end of which is attached 
to the —- stick by means of a ball and socket connection, and the 
other is attached to the picker by a hinged coupling. 

4114. Nozzies ror rue Escape or Steam or Gas Unper Pressure, G. 

4 and P. 8. Justice.—Dated 5th nie. 1877. . e: . 

e steam or escapes without noise by causing it to rough a 
ife chamber yi coe et 








(Not proceeded 


W. Spear.—Dated 5th November, 


spherical metal filled with cles of , stone, or metal, 
whereby the roaring noise usually e is avoided, a soft hissing only 
being heard. 


4115. Warer-cioser Pans, W. Martin.—Dated 5th November, 1877.—( Not 
proceeded with.) 2d. 
A perforated tube or carbon chamber is yon in the pan, and allows 
all liquid matter to pass, but retains the solid portions, which are with- 
drawn and used as manure, 


4123. —— J. C. Mewburn.—Dated 6th November, 1877.—(A communi- 
cation.) 6d. 
with a disc divided into twenty- 
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four hours or parts, and making one revolution daily in juxtaposition to 
a fixed dise, on which the names of cities or countries are marked, so 
that the time of any such city or country is indicated by the figure of 
the movable dial opposite the name of the said city or country. 


4124. Cocks, J. C. Mewburn.—Dated 6th November, 1877.—(A communi- 


cation.) 6d, 

This re to the construction of a universal geographical clock, con- 
sisting, firstly, of an.ordinary clock dial with its hands ; secondly, of a 
terrestial planisphere surrounded by a synoptical ring, on which the 
names of the ef cities are marked; and y, of an outer ring 
divided into twenty-four parts, and turning in the reverse direction to 


are arranged in pairs, the one being hinged at its lower end to the truck, 
whilst the lower end of the other is hinged to the movable box in the 
truck, both jaws having toggle joint connections at their upper ends 
with their respective trucks, 


et hor waned Suips, J. Munro.—Dated 21st November, 1877.—(Com- 


plete. ° 
The heat radiated from the funnel of a ship is utilised in order to pro- 
duce a current of air through the hold or ps: ha part of the vessel. The ; 


funnel is surrounded by a casing so as to leave an annular space, from 
the bottom of which induction pi lead to a series of branch pipes in 





the hands. 
4127. Apparatus ror Workixa Brakes on» Raitway Trains, @. 
Westinghouse, jun.—Dated 6th November, 1877, 1s. 4d. 

The valve box is made in three pieces, the bottom secured to the 
top by tie bolts, by which the middle is clamped between them. The 
bottom is cu ped, to collect moisture or impurities, and is con- 
nected to the communicating pipe by a branch which preferably has a 
sto} ik to close the branch when required. The middle part is 
cylindrical and fitted with a piston, which seats as a valve on caoutchouc 
at the bottom of the cylinder. To the stem of this piston is attached a 
D slide, which governs two ports, one for discharge opening to the outer 
air, and the other communicating by a with a cavity in the top 
part, which is connected by a pipe with the brake cylinder. Another 
cavity in the top part is connected by a pipe with the auxiliary reservoir, 
and this cavity is in free communication with the interior of the valve 
box. In lieu of a cylinder fitted with a piston for working the brakes, a 
flexible —— al tus is sometimes peme ee na constructed as 
follows :—A shallow cylindrical box at one end and open at the other has 
secured to its lip, by an exterior Me. ring, the one end of a piece of 
caoutchoue tubing somewhat coned, the other end of which is in the like 
manner clamped to the edge of a disc; and the stem of this disc is con- 
nected to the brake gear as the piston rod for which it is substituted. 
4136. Sewinc Macuines, J. H. Johnson.—Dated 6th November, 1877.—(A 

communication.)—{Complete.) 6d. 

The bobbin thread tension is regulated while the machine is in motion, 
and consists in passing the thread between the bobbin case and an 
external yield independent presser which bears against the bobbin 
case. Asimple hook without disc or periphery is used in combination 
with the bobbin case, the outer edge of which is in a line with the path 
of the hook, and consequently on the same side of the needle as the hook, 
so that the loop is carried over the bobbin case. The bobbin thread 
escapes from the bobbin on the opposite side of the needle; thus a part 
of the bobbin case is on one side of the needle and Wb nie on the other 
side. The bobbin case is therefore formed with a needle passage formed 
in its periphery between its sides. The throw of the feed is regulated 
by means of arms projecting from this rocking bar worked from an 
excentric by a pitman rod revolving on a pit Working in a slot in the 
rod, The pivot being moved to and fro regulates the feed. A compound 
tension is provided for the needle thread pull off by means of discs or 
plates 


4142. Manvracture or Wuite Leap, W. Thompson.—Dated Tth Novem- 
ber, 1877. 8d. 

This relates to improvements on patent No. 1532, dated 28th April, 
1873, and consists of lining the bottom of the converting chamber with 
sheet lead, and stopping off two-thirds or more of the centre part of the 
bottom of the chamber, so that the water and acids are all or part of the 
way round the chambers, and not all over the bottom surface. Leaden 
pots are used to hold the acid and water instead of the ordinary earthen- 
ware pots, as they can afterwards be converted into white lead. 

4152. Paintine, VarnisHinc, AND Wuirewasnino, W. H. Balmain.— 
Dated 7th November, 1877. 4d. 

Paints, varnishes, &c., are rendered luminous by the addition of a 
phosphoresecent substance, so that the objects to which they are applied 
become visible in the dark, and are more or less capable of imparting 
light to other objects. 

4179. Iron anv Street, W. H. Carmont.—Dated 8th November, 1877. 2d. 

This consists of piling stcel my and combining therewith steel or iron 
turnings ; the pile is then put in the furnace and heated, during which 
process a portion of the turnings become oxidised and runs through the 
mass, causing a flux that welds the scrap together and partially dis- 
carbonises it. 

4183. Twist Lace Macuines, W. Tilson.—Dated 9th November, 1877. 6d. 

This relates to the improvements on patent No. 2467, dated 13th 
September, 1870, and consists of a tier of jacks lying on sleys, each jack 
being operated by a jacquard, the cylinder of which is operated by an 
excentric in the usual way, but the lift of the jacquard needles is effected 
by a peculiarly shaped cam, which causes the needles to be lifted at 

periods, with a pause or rest to allow a selection of the needles to 
made, The jack locker cams are shaped so as to operate in conjunction 
with the jack lifting cams. 
4685. TeLersones, C. H. Siemens.—Dated 10th December, 1877.—(A com 
munication.) 6d. - 

In order to avoid the iron diaphragms being strained out of their 
normal condition by the adjacent magnet, they are fixed in a circular 
box, each side of which is a permanently magnetic disc. At the centre 
of one of these dise is a core surrounded by a coil ; the other disc on the 
opposite side of the sheet has a hole in its centre for the passage of the 
sound pulses. This disc being opposite to the other disc or core, the iron 
diaph: rests between the two in equilibrium, or without being 
strained more in one direction than in the other. 

4173. Bossrs Ho_pers anv Bossins, H. J. Haddan.—Dated 8th Novem- 
ber, 1877.—{A na en 4d. 

The top of the holder is formed with a recess into which the lower end 
of the bobbin fits. The rotary power for revolving the bobbin is applied 
to its outside entirely, thereby effectually preventing the bobbin from 
being split and cracked. 

4166. Cueckine AND ReaisTer1NG Montes, A. Steer and B. Reeve.—Dated 
8th November, 1877.—(Complete.) k 

This consists, first, of an indicator, which indicates one for every 
two motions which the catch makes backwards and forwards, and 
at the same time a gong is struck at every motion of the catch. Secondly, 
of a register which has a double action, causing the ticket or check to 
come twice into view during its e through the register before it is 
deposited in a box, drawer, or other receptacle, 


4235. Time Derector, W. W. Le Grande.—Datec 13th November, 1877.— 
(Complete.) 6d. 

This consists in abolishing the keys used for working the registering 
devices of watch ‘s time detectors and likewise the key by which they 
are locked. The clock is constructed with an eight hour lever or pen- 
dulum movement. The dial is raised in the centre to receive a disc of 
paper held in place by a rim. A cross bar is fitted to the hour wheel of 
the clock and has two pins which project upwards to receive the registering 
hand which is attached to a depressing button in the glass front. The 
hand is slotted so as to move lengthwise on the verge and the pins on the 
cross bar pass through the slot, so that the hand may be depressed and 
puncture the paper disc by means of a pin on the under side. A second 
pin on the hand runs in a spiral guide, so that the hand moving le - 
wise has a new circuit each day. The sash is hinged to the frame and is 
provided with a catch, having a notch near the end to receive a lever 
catch pivotted to a plate in the casing. A weighted lever is placed above 
the catch and is fitted with two notches engaging with an arm of the 
catch lever. The catch on the sash forces down the catch lever, and the 
top notch of the weight lever e ing with the lever arm holds the 
other arm of the lever in the notch of the catch, until the registering 
hand strikes a pn on the catch lever and forces it upwards, whereby the 
second notch of the weight lever engages the lever arm and the instru- 
ment is thus unlocked. 

4252. Propuction or CompusTIBLe Gases, BF. P. H. Vaughan.—Dated 
14th November, 1877.—(A communication.}—(Complete.) 6d. 

This consists of an extractor in which the gases are evolved from the 
substance being treated, and a converter in which the solid substance 
remaining is converted into oxide of carbon. The two g%ses are then 
— and burned together with atmospheric air in order to produce 

eat. 

4254. Davina Tea, J. H. Johnson.—Dated 14th November, 1877.—(A eom- 
munication.) 6d. 

This consists in the application and use in the drying of tea of a 
revolving wheel enclosed in an oven or chamber, the drying being effected 
by the agency of heated air, either used alone or in conjunction with 
other drying agents. 

4284. MaNvurAcTuRE OF PRESSED AND MOULDED BLOcKs AND Backs, W. 
R. Lake.—Dated ith November, 1877.—(A communicatiou.)»—(Complete.) 


6d. 

The driving shaft is fitted with pinions gearing with spur-wheels on a 
central shaft, to which cams are attached in order to carry the presser 
forward at the proper time, by coming in contact with a swinging yoke. 
Two cams fitted to the central shaft outside the frame act upon levers con- 
nected to a sliding mould formed with apertures of the requisite form. 
The material is fed into a hopper, and falling downwards is pressed 
through the sliding mould by presser attached to the swinging yoke. 
4312. Crowpine Leatuer, &c., J. H. Johnson.—Dated 17th November, 1877. 

—(A ror eg yee Thar apie 6d. 
ists of a bination with a crim: tree of jaws arranged 
pairs, and mounted upon trucks, tance ne n po vo and rigid 
ways, motion being given to the jaws to bring them towards each other. 
The trucks are fitted with a jaw-carrying box, moved transversely within 
, the truck by means of a right and left-handed screw worked by an auto- 
matically operated lever. ¢ jaws are hung by links to the trucks, and 


var 








in 





with the parts to be ventilated. 
<6. Lamp Burners, F. Holt.—Dated 22nd November, 1877.—(Complete.) 


This consists in dividing the wick tube in two parts, the two parts 
being connected by posts, and in providing the wick tube with a 
series of openings at any suitable point bet its upper and lower ends. 
4388. Pew Ruiine Macuines, H. J. Haddan.—Dated 22nd November, 1877 

—(A communication.)—(Complete.) 6d. 

The pen cylinder turns loosely on its shaft by friction from an endless 
band, and is fitted with adjustable cams for operating the striker, and 
others for operating the gate of the ruling machine, so as to regulate the 
trip. The striker is used in combination with a sleeve and a rod by means 
of which the striker is adjusted to any angle. 
4407. Lace, J. Newton.—Dated 23rd November, 1877. 8d. 

Three or more guide bars ure employed, each ing a full set of 
guides. The guides in the back bar or bars and the front bar or bars are 
each supplied with a thread from the spool; the central bar or bars have 
their guides supplied with threads from a warp beam or beams. A jack 
bar and a sley bar or bars are employed to guide the jacks between the 
threads. The spool threads when acted upon by the jacks are twisted 
round the bobbin threads. The grids of the jacquard are constructed so 
as to lift the needles the full distance, or half the distance, as necessary 
for the production of the pattern required. The needles in the jacquard 
are double hooked, and the jacks are of peculiar shapes and are operated 
upon by a locker bar. 

4443. Sour Tannin So.utions For PLumpinc Hips, W. E. Nickerson.— 
Dated 26th November, 1877.—{( Complete.) 2 

“ Sour liquor” is distilled in an ordinary still or distilling apparatus 
before being used for ‘“‘plumping” the hides, so as to se te any 
animal or vegetable matter, ially when putrescent, from the other 
constituents of the solution. 

4502. Baxine Corrun, 8. Pitt.—Dated 29th November, 1877.—(A commu- 
nication.)—(Complete.) 6d. 

This consists in first reducing the mass of cotton to a rectangular 
prism, by means of a press, and then binding around it a series of ties, 
which are held together by transverse clamps passing through the sub- 
stance of the ball, and put in position when the cotton is still compressed 
in the press. 

4532. ARRANGEMENT AND CONSTRUCTION OF PUBLIC GUIDE AND STREET 
Directokies, &c., J. G. Tongue.—Dated 20th November, 1877.—(A com- 
munication.) 6d. 

The name of persons or firms trading in the street in which the guide is 
placed is displayed upon an inner movable and separate transparent glass 
inaframe. The front of the frame is supported by an iron and movable 
frame mounted on hinges. At the lower part of the frame indicator a 
divided compartment is reserved for useful indications, such as fire 
engine station, police station, the drawing or plan of the street and 
adjoining streets. A compartment is arranged in which is placed an 
illuminating apparatus at night time. 

4549. Serr-actinc APPARATUS FOR VENTILATING THE CASES OF MILL- 
ae H. B. Barlow.—Dated lst Decewber, 1877.—(A communication.) 








This relates to dust sieves placed in the case of the millstone, also in a 
chamber placed above the case, and an exhausting apparatus which is 
connected by pipes to the chamber. The sieves are constructed as 
follows :—Concentric rings are fixed on the bottom of the upper chamber ; 





other concentric rings are suspended on iren bars between the former. 
Flannel is carried over and under these annular rings. The flannel is 
fixed at its outer diameter to a wooden ring on the bottom of the upper 
chamber, and after passing under and over iron rings, the inner end is 
fastened on a ring which slides in an annular groove of another ring 
fixed in the eye of the runner. A sheet iron pipe is also fixed in this eye 
and rises to the upper surface of the chamber. The upper chamber is 
connected by a pipe provided with a throttle valve with the fan that 
draws the air from the chamber. The dust is shaken off the sieve cloth 
by moving the under rings up and down by a cross shaft and levers. One 
of the levers is connected by a cord to an agitator consisting of a vibrating 
lever, the latter being actuated by the driving shaft of a self-acting 
apparatus, which consists of worms and worm wheels, one of the worms 
being fastened on the driving shaft of the apparatus. 








THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

_ THE ironmasters’ meeting in Birmingham, this afternoon, and 
in Wolverhampton, yesterday, was but a tame affair. ‘I'he 
current holiday keeping time influenced the attendance, and 
buyers were unprepared to give out orders of any extent. This 
state of things was only what makers had been prepared to 
expect ; the closing month of a quarter is always a bad one for 
the distribution of orders. The mills and forges that have been 
closed for the holidays resumed operations pretty generally on 
Wednesday night ; some will not commence until to-night, while 
a few others remain closed until next Monday. The temporary 
cessation of production was welcome to most masters, as the 
contracts on the books had run down to a low level. Only one or 
two firms of first-class standing, such as the Earl of Dudley, and 
Messrs. Barrows, can see far ahead. 

Prices for finished iron were without alteration this afternoon 
upon my last report. Boiler-plates of good quality, like the 
‘**Monmoor ” brand, were quoted from £10 to £11, and £13 per 
ton up to £16 10s. for special sizes. Bloomfield plates varied from 
£10 10s. up to £12 10s. according to brand. Round Oak bars 
remain at £9 2s, 6d. per ton; a few other select firms quote £8 10s., 
and are firm, but plenty of good bars can be bought at £8 and 
under. Between this figure and £6 for common bars, quotations 
are numerous, and vary according tothe seller, who isguidled simply 
by his own interests. Excellent sheets are priced by makers 
at from £9 up to £13, the intermediate rates being regulated 
by quality and size. Galvanising sheets—singles—continue 
to be abundant at £7 15s, and less. Ten guineas is the 
open market price for best angle iron. Good rivet iron of usual 
sizes is priced at £10. Of course inferior descriptions of angle 
and rivet iron can be obtained at below these rates. Ship and 

irder plates, and angles of North of England make, are being 
ught in this district here and there and at prices against which 
we cannot contend. Pig iron sold very tardily. Consumers 
stocks are not as a rule large, but they steadily decline to order 
extensively yet awhile. Over 100 blast furnaces are now stand- 
ing. Notwithstanding this, the market is over supplied. Metal 
from Lincolnshire, Derbyshire, Northampton, and elsewhere 
comes into competition with native producers. Cleveland iron 
is selling hereabouts, but not extensively ; £5 for cold blast all- 
mine iron is still demanded by Lilleshall and Staffordshire firms, 
and £4 is their price for; hot blast ditto. At 2s. 6d. and 5s. a 
ton under this latter rate good all-mine pigs are to be got without 
difficulty. Part mine, as also cinder pigs, are unaltered in price, 
and their tone is modetately firm. 

Cc es dull. The remark is equally applicable to furnace, 
forge, and household sorts. ‘The scarcity of orders causes the “‘dead-- 
weight” charges incidental to the working of the pits to tell heavily 
upon colliery owners, and this is one of the main causes why the 

rices that are at present alone obtainable are so unremunerative. 

f this state of things, complaints were rife this afternoon. 
Competition for orders continues severe, and some masters are 
willing to accept them at almost any price, to enable them to 
rk working. 9s, for furnace coal, and 7s. 6d. to 8s. for forge 
coal are the quoted prevailing rates, but contracts are booked at 
considerably less than these figures, long weight given in addi- 
tion. The “get” of coal in South Staffordshire and Worcester- 
shire during the = year, including the month of February 
this year, is officially reported to have been 9,500,000 tons ; of 
ironstone 206,452 tons; and of fire-cla: 176,550, tons. The coal 
raised shows a falling off on the year of perhaps 500,000 tons, or 
more, but this is not so great a decrease as might have been 
expected, judging from the complaints of the dulness of trade. 





Manufacturers in the tin-plate trade have this week} been 
officially made aware by the committee who some time back were 
appointed at Birmingham to try and secure united action with a 
view to a reduction of output, of the complete failure of the 
scheme. ‘The committee say:—‘‘Some of the trade, few in 
number, have declined to concur, and although the proposed 
measure is approved and desired by a large majority, it has 
proved impracticable to reach the requisite number of mills.” 
There is information, however, from another source, that the 
output is less than it was four months ago by from 8 to 10 per 
cent. A suggestion has been publicly thrown out that the 
operatives employed in the trade might, by concert among them- 
selves, to carry out what has up to the present been impos- 
sible. nless something of this sort is done, it is argued, a 
reduction of wages must take place. That the men will take 
any action at all in the matter is most unlikely ; and I was this 
afternuon assured by a leading producer, although not of the 
common sorts, that the men are decidedly averse to reduced 
wages, for, in fact, ‘‘ wages in the tin-plate trade were never 
lower.” Meanwhile, rates for ordinary coke plates are fast re- 
assuming their old level of 14s. 6d. and 15s, per box. 

The legal authority, Mr. J. O. Griffiths, Q.C., to whom the 
Mines Drainage Commissioners have appealed, as to the legality 
or otherwise of the petition of the Bilston. district for exemption 
from underground ratal, has pronounced the petition invalid. 
‘The document should have, he rules, a majority of signatures of 
owners and occupiers of the same mines, and that the Bilston 
petition has not the necessary number of owners’ signatures. It 
will be interesting to see what further action the Bilston cval- 
owners will take in the matter. 

Heavy Admiralty orders have been placed with two leading 
chain and cable-making firms, one with Messrs. Noah, Hingley, 
and Son, of Dudley, for best chain cables, will keep the hands on 
pry na weeks, ‘I'he other firm is Messrs. Parkes and G. Ross, 
of Tipton. 

Roofing work for home railway companies, and ironwork needed 
at the Government dockyards, is being pressed on.. In such 
instances the holidays have been unwelcome, and masters would 
willingly have curtailed them to the minimum. 

The irontube trade of Birmingham, thoughts prices are still very 
low, islooking somewhat brighter than it was duzing thestagnation 
prevailing through a great part of last autumn and winter, and 
large orders for gas tubing are now being executed. ‘The boiler 
tube trade is affected unfavourably by the low price of brass and 
copper tubes. 

Some good Government inquiries for. edge tools have just come 
out, and firms hereabouts, whu have tendered, are looking for 
considerable orders. The War Department require 3750 picks 
weighing 24 lb. each, having a diminutive axe head at one uf the 
ends instead of a point ; 3400 cast steel shovels of the American 
pattern, the plate being rivetted; and 4300 shovels, and 1100 
spades of the ordinary London pattern. The Admiralty are 
enquiring for their customary supply at this time of the year of 
pickaxes, forks, hammers, and the like. To the Indian Govern- 
ment tenders will this week be sent in for 4500 pickaxes, made 
partly. of steel and partly of iron, and 3 lb. weight each; and 
2000 solid cast steel wedges, and some hammers equally substan- 
tial. Home railway companies ave beginning to issue inquiries 
for their usual supply of stores, amongst. which are hoes, rakes, 
shovels, and saws. . 

As to hardwares generally, Valparaiso, Buenos Ayres, and 
Monte Video are increasing their orders. Spain keeps up, Italy 
improves steadily, France is only quiet, Turkey is sensibly better, 
and Russia agricultural implements, and bar and rod iron and 
steel, and other raw materials of the workshop and the smithy, 
as at no other time for many months past. <A falling off in the 
orders from Australia is perceptible and is seriously discussed by 
traders, especially as there is reason to know that United States 
merchants are getting orders that should be placed in this country. 
The finished ironworks of North Statiordshire are receiving orders 
only slowly. For steel rails, however, the orders, though not 
large, are encouraging in number. So much cannot be said for 
steel plates, these are in only slow sale. Bars, puddied and 
common, and other sections, together with chains, though lew in 
price, are hanging on hand. Light turns is, as a rule, a week’s 
work at the mills. Inferior pig is to be had at £2 5s., but it does 
not sell at all well. 








NOTES FROM LANCASHIRE. 

. (From our own Correspondent.) 

THERE has been little or nothing doing in the iron trade of this 
district during the past week, the Whitsuntide holidays having as 
usual caused an almost entire suspension of business, and in the 
majority of cases the finished iron works and engineering 
establishments have been closed for nearly the whole of the week. 
The usual weekly meeting was held at Manchester on Tuesday, 
but there was only a very poor attendance, and iittle or no 
attempt at business, whilst the remainder of the week is being 
observed as a close holiday on ‘Change. The very few inquiries 
which were made afford no test as to actual values, and nomin- 
ally prices may be said to be the same as last quoted. For 
Lancashire pig iron delivered into the Manchester district, the 
list rates remain at 50s. 6d. to 51s. per ton for No. 3 foundry ; 
and 493. 6d: to 50s. for No. 4 forge, less 2} per cent., and the 
average quotations for outside brands delivered into this district 
may be given about as under:—Derbyshire, No. 3 foundry, 
50s. 6d.; No. 4 forge, 49s. 6d. per ton, less 24; Lincolnshire, 
No. 3 foundry, 48s. to 49s.; No. 4 forge, about 47s. per ton, less 
24; Middlesbrough, No. 3 foundry, 47s. 3d. to 47s. 9d.; and 
No. 4 foundry and forge, about 46s. 9d. per ton net cash. ‘The 
manufactured iron trade continues in a very depressed condition, 
but nominally prices are the same as last week, local bars 
delivered into the Manchester district being quoted at about 
£6 2s. 6d., Middlesbrough ditto about the same, North Stafford- 
shire bars at about £6 5s., and other descriptions of finished iron 
in proportion. 

in the coal trade very much the same state of things prevails as 
in the iron trade. Most of the pits in the Manchester district 
have been closed for the entire week, and in other districts where 
the Whitsuntide holidays are not so generally observed, very 
little work has been done, colliery proprietors who have 
considerable stocks on hand taking pws | of the season 
to stop their pits as long as_ possible. ith a similar 
stoppage of work in other branches of industry there has been 
very little demand for any description of fuel, and the interven- 
tion of the holidays has had a tendency to neutralise any effect 
which the recent reductions in price in the Manchester dis- 
trict might have had upon the market; but it is doubtful 
whether, even when business is resumed, the local colliery pro- 
prietors will be placed in any better position by the low prices 
they are now quoting, as coal from outside districts still finds its 
way into this market in considerable quantities. Im the South- 
West Lancashire districts trade continues in a very depressed 
condition, with prices weak and irregular ; for although the best 
Wigan Arley, which is held by only a few coalowners, cannot be 
bought for less than 10s. per ton at the pit, other descriptions of 
fuel are offered at proportionately much lower prices, second 
qualities of Arley being sold at from 7s. 6d. to 8s. per ton, Pem- 
berton four-feet at from 7s. to 8s., common coal at from 5s. 6d. to 
6s., burgy at from 4s. to 5s., and ordinary slack at from 2s. 9d. to 
3s. 6d. per ton at the pit. 

The shipping trade continues extremely quiet, with prices in 
this branch of trade lower than they have been known for a 
considerable time past. 

Although the hematite trade of North Lancashire and 
Cumberland is in no better position’ than at any time during the 
present year, it is interesting to find thatabetterfeelingisapparent, 
and that those most intimately concerned in the business of the 
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district are speaking with san hope of a probable improve- 
ment in trade in the course brief period. The demand for 
any of the classes of iron produced in this district has not 
improved. Bessemer samples of course sell well, owing to the 
fair business doing in steel, but the forge trade is perhaps more 
depressed at present than it was ever previously known to be. 
Over production seems to be the cause of the present depres- 
sion, inasmuch as it is shown that from 20,000 to 24,000 tons 
of hematite pig iron manufactured throughout this district 
is disposed of weekly. This is » considerable output, especially 
when the regularity of it is taken into consideration, and 
no doubt it will bear favourable comparison with other 
districts engaged in different branches of the iron trade. More 
than one-third of the whole of the furnaces in the district are 
standing idle, without any immediate chance of being re-lighted. 
With the Continent a fair trade has lately been done with steel 
rails, and several cargoes are now being prepared for shipment, 
but neither much iron ore nor pig iron finds its way to Bristol 
Channel, which, up to a few n> back, was a large consumer. 

e home demand is inconsiderable. Shipments of steel rails 
are being made to Canada. Steel makers, however, are not fully 
employed, and could probably turn out half as much tonnage 
again as at present. Iron shipbuilders are short of orders, and 
finished ironworkers are engaged in a very weak trade. Iron 
ore sells well at prices for average samples varying from 12s. to 
13s. per ton at the pits. ineers, ironfounders, and others 
e in the minor trades are indifferently supplied with orders. 
The proprietors of the Lamplugh Colliery, Cumberland, have 
determined to close it for a time, and have given notice to their 
workmen to that effect. They allege that scarcity of orders, 
with'cost of production and low selling price, is the cause of this 


ste 

The Barrow Hematite Iron and Steel Company have com- 
menced to deliver coal at Barrow from their new collieries at 
Barnsley. This will affect the trade in Wigan coal, as the large 
works and mines will use it, in addition to a large household con- 
sumption. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work was generally finished fora week last Saturday, and the 
usual Whitsuntide holidays are ling while we write. At 
none of the principal establishments will anything be done till 
next mex or y- 

At the collieries in the district there is still a dull demand for 
steam fuel, and only a few of the large concerns.are working 
every day. An improved call for coke s' ts some improve- 
ment in the smelting departments. Several slight orders for rails 
have been en since my last. re is no improvement in 
price. Railway tires are in request ; but springs and buffers are 
not so brisk as could be desired. Ship and boiler-plates are active. 
One of the of our firms have their books well filled 
with orders, and are continually in receipt of more. Their mill, 
one of the most extensive in England, is kept running full 


time. 

The call for torpedo steel does not abate. Our Government are 
putting the principal ports in a state of thorough defence, so far 
as this new arm of the service is concerned. There is a great 
deal more doing in this way than is allowed to meet the eye. 
When the nation comes to look at the bill, it will tot up to some- 
thing more six millions. 

Three important contracts for ordnance have recently been 
given out for public po ee A local firm have sent in a 
tender, but have not yet m informed as to their success or 
otherwise. This soliciting of tenders for guns is a new feature in 
Government arrangements. It looks as if the War-office were 
getting weary of the.long prices they have to pay for artillery, 
and were trying to down price by “pitting” one firm 

i another. 

In cutlery I am informed there is a sign that the favourable 
change I noticed a fortnight since may continue. e improve- 
ment, however, does not extend beyond certain classes of the 
best goods. Messrs. J Rodgers and Sons, Limited, 
succeeded in convincing their workmen in the cutlery depart- 
ment, that a reduction of 5 per cent. was absolutely necessary to 
make a profit in competition with other houses in various classes 
of goods. ae deee cece) — ‘Tae fellows, “~r ye! ere 
at once. is company a quantity o is on 
the Sardinian, mt ge was wrecked off the Irish coast. They have 
had to re-execute the order, which was done with a dispatch 
which might have suggested to those who did not know the cir- 
cumstances, that the establishment had no need of reduction to 
get work. The loss of these goods in the Sardinian was, how- 
ever, the sole cause of the exceptional activity. 

For surgical instruments there has been a good call in spite of 
thefclose of the war. A considerable consignment has gone to 
India, which is rapidly improving as a market for nearly 
descriptions of Sheffield goods. I hear that the annual meeting 
of the Associated Chambers of Commerce, at first fixed for the 
end of September, will probably be altered to the last week of 
August. 

Our Mayor—Ald. F. T. Mappen, of the well-known Sheaf 


Works—has, at the request of the Prince of Wales, proceeded 
to Paris to act as a juror in the British Section. On his return 


he will, in conjunction with the r-Cutler, select a number of 
artisans to examine and report upon certain classes of goods with 
which they have technical eiswiades. 

[In our last week’s impression the word Lronmasters’ was printed 
in mistake for Ironworkers’ Association. ] 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ow1nc to the Whitsuntide holidays the attendance on Change 
on Tuesday was small, and the busi actually tr cted there 
limited in extent. Prices, however, remain firm, and, putting 
aside the holiday feeling, the inquiry for pig iron continues to im- 
prove, The quotations are nominally the same as last week, 
namely, No, 1, 43s. 6d.; No, 3, 39s.; and No, 4 forge, 38s. Some 
makers, however, have received from 3d. to 6d. per ton higher for 
their bran These prices are all less 1 per cent. and f.o.b. Tees. 
There is now a reasonable hope that the worst days of the 
pig iron trade are over, a in this belief, merchants 
and consumers are anxious to purchase at once. Shipments 
continue brisk. A good deal of iron is being copes from the 
port of Middlesbrough to Scotland where Cleveland iron is held 
in high estimation. foreign shipments are chiefly to France 
and ium, though Germany has now become a good customer. 
Messrs. Connal, the pig-iron warrant store keepers, report their 
stock on Tuesday as being 64,100 tons. With rd to the 
finished iron trade very little can be said this week. Most of the 
mills and forges were. laid off on Saturday’ last, and have con- 
tinued idle until now, the Whitsuntide holiday having been 
extended aon | to the scarcity of orders. Platemakers report a 
rather un slackness. Ship plates are being sold for 
£6 2s. 6d. to £6 5s. per ton. Bailway chair-makers are briskly 
employed, and pipe founders fairly well. 

our Sheffield correspondent last week referred to the disgust 
evinced by Hallamshire steel rail manufacturers, with respect to 
contracts taken in the Middlesbrough district. .I am assured 
that the rates received are sufficiently remunerative, and that 
the difference between Middlesbrough and Sheffield quotations 
must, therefore, be owing to the facilities for economical working 
powened by Middlesbrough manufacturers. The demand for 

a om Vaughan, and Co.’s steel rails continues undi- 
rainis! < 

Tron shipbuilding still remains brisk, though orders ahead are 








much wanted. On Saturday last Messrs. M. Pearse and Co., 
Stockton, despatched the sixth screw steamer they have built 
this year on her trial trip. She is called the Empusa, and is 
intended for the line of fruit-carrying steamers between the 
Western Islands and London, at which latter place she is regis- 
tered. The tonnage of the vessel is 1150 gross register, and she 
is classed 100 A 1 at Lloyd’s. The engines are 120-horse nominal, 
and were supplied by Messrs. G. Y. Blair and Co., of Stockton. 
The trip was along the Durham coast as far as Sunderland. The 
vessel’s engines going at seventy-four revolutions per minute, the 
log denoted the rate of speed as 104 knots. 

e coal trade continues generally depressed. Stocks are large, 
notwithstanding a decrease in the output. Prices are low. The 
coke trade is of course influenced by the number of furnaces 
now blown out, and several ovens have been lately stopped. 

I hear that Messrs. Wm. Whitwell and Co. have sold a site 
near to their Thornaby Ironworks at Stockton to a Scotch firm 
who intend at once to commence erecting a foundry for small 
casting there. It is argued that seeing the proportion of Cleve- 
land iron used for small castings is two-thirds to one-third of 
Scotch iron the firm will be able to compensate themselves in 
saving of freightage for the primary cost attending a new 
venture. 

The Godfrey-Howson furnace—the invention of two well- 
known engineers in this district—to which I referred last week as 
having proved to be a great success, is, I am informed, in sucess- 
ful operation at the Terre Noire Company, France. The com- 
pany propose to employ it in the preparatory process of making 
heal, as well as for puddling direct from the blast furnace. 

A meeting of the itors of Messrs. Thomas Vaughan and 
Co., blast furnace owners, ironmasters, colliery proprietors, iron- 
stone mine owners, &c., is called for Tuesday next, the 18th inst., 
at Middlesbrough. At the last meeting of the creditors it was 
explained that the trustees and committee of inspection were 
endeavouring to obtain 2s. 6d. in the pound. Certain offers were 
made by the mortgagees, but these were based upon collateral 
arrangements which have since fallen through. It is now stated 
that the only course the trustees can adopt is to realise the free 
assets as expeditiously as possible, and proceed to close the liqui- 
dation. The trustees and committee of inspection propose to 
yield up possession of the ironworks, mines, and collieries, to the 


— on the Ist of July next, and to sell the stores and 
movable plant by auction. The trustees are Messrs. R. Fletcher 
and R. Mackay. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TxeEnkhas been asomewhat sharp reaction from the prices to which 
warrants had risen at the date of my last letter, but a large busi- 
ness has been done, and the market is again firmer, with the 
quotations recovering. The disappointing nature of the ship- 
ments led to a slackening in the demand for makers’ iron towards 
the close of last week, but business is apparently again in the 
way of improving. One furnace has been blown out at the 
Eglinton Works, leaving ninety in blast, as compared with 
111 at the same time last year. Some additions having been 
made to the stock of pigs in Messrs. Connal and Co.’s stores, it 
now amounts to 176,007 tons. 

Business was done in the warrant market on Friday morning 
at 50s. 3d. to 50s. 14d. cash, and 50s. 4d. to 50s. 3d. one month, 
the afternoon quotations being 50s. 1d. cash, and 50s. 24d. one 
month. There was a further decline in prices on Monday. In 
the morning transactions were effected at 50s. to 49s. 84d. cash 
and fourteen days, and 50s. to 49s. 10d. one month, a slight 
improvement taking place in the afternoon. Tuesday's market 
was much firmer, with a moderate business at 49s. 10d. to 50s. 
cash, and 50s. 2d. one month. On Wednesday the market was 
quiet at 49s. 10d. cash, and 49s. 104d. fourteen days. A moderate 
business was done to-day (Thursday) at 49s, 8d. to 49s. 94d.; 
closing buyers, 49s. 9d. cash ; sellers, 49s. 10d. 

The following quotations of makers’ iron show that while good 
mixed qualities of pigs remain unaltered in price, a number of 
the special brands have been advanced 6d. per ton.—G.m.b., 
f.o.b. at Glasgow, per ton, No. 1, 50s. 6d.; No. 3, 49s.; Gartsherrie, 
No. 1, 58s.; No. 3, 53s. 6d.; Coltness, No. 1, 61s. 6d.; No. 3, 
55s.; Summerlee, No. 1,)56s. 6d.; No. 3, 50s. 6d.; Langloan, No. 1, 
56s.; No. 3, 52s. 6d.; Carnbroe, No. 1, 52s.; No. 3, 50s.; Monk- 
land, No. i, 50s. 6d.; No. 3, 49s.; Clyde, No. 1, 54s. 6d.; No. 3, 
50s. 6d.; Govan, at Broomielaw, No. 1, 50s. 6d.; No. 3, 50s.; 
Calder, at Port Dundas, No. 1, 57s. 6d.; No. 3, 50s.; Glen- 
ock, at Ardrossan, No. 1, 56s.; No. 3, 51s. 6d.; Eglinton, 

No. 1, 51s.; No. 3, 49s. 6d.; Dalmellington, No. 1, 51s.; No. 3, 
50s.; Carron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 59s.; No. 3, 
55s, 6d.; Kinneil, at Bo'ness, No. 3, 50s. 6d. 

Last week’s shipments of pig-iron amounted to 7008 tons and 
the imports from the North of England to 5329, as compared 
with 7773 tons, and 6240 tons respectively, in the corresponding 
week of last year. Nail rods have declined 5s. per ton, and are 
now £6 15s. Other qualities of manufactured iron unaltered. 
At some of the malleable works in the middle district of Lanark- 
shire trade is comparatively good, the quality of iron manufac- 
tured showing an increase in comparison with that at the same 
time last year. ere were large stocks of puddled iron in the 
works at the beginning of the year, and these have now been 
considerably reduced, while in some instances extra puddling 
furnaces are in use. One of the forges at Messrs. Neilson’s 
Mossend Ironworks, which had been idle since October 
last, has just been put into operation. At the Castlehill 
Ironworks, Cailuke, however, all the workmen have been 

laced upon daily engagements. The foreign exports of manu- 
Factured irons are much smaller than usual at this moment. Last 
week’s consignments embraced an iron steamer, valued at £6000, 
for ‘oon ; £1500 worth of machinery, £1200 castings, and 
£4500 of various descriptions of manufacture. The week’s 
imports from abroad included five iron joists, and eighty-three 
on of nails from Antwerp ; 500 pieces of agricultural machinery 
and wheels from New York; and 230 bundles of bars and nail 
rods from Gothenburg. 

The workmen employed in the Caledonian Railway locomotive 
shops in Glasgow and at Perth returned to work on Tuesday, 
after a strike extending over fourweeks. Before they came out 
they were offered the alternative of having their wages reduced 
10 per cent., or their hours increased from 51 to 54 per week. The 
increase of hours they stoutly resisted, but offered to accept a 
reduction of 5 per cent. A compromise has now been effected, 
whereby the men give up 7} per cent. of their pay, retaining the 
short time, but being provided with full employment during 
the 51 hours. The directors of the North British Railway 
still persevere in their determination to increase the hours of their 
workmen, who are all on strike. Parties of men have been 
repeatedly brought from England to take their places, but the 
unionists have in most instances persuaded them to return home. 
A workman named Robert Savage has been sent to prison for 
three months for intimidation and assault in connection with this 
latter dispute. 

In both the western and eastern mining counties the coal trade 
is greatly depressed in the home as well as the foreign oo pe ne 
Since the date of last letter the coalmasters have again under 
consideration the demand of the miners for an advance of 6d. per 
day on their wages, and they have resolved to adhere to their 
former resolution to refuse the advance, which is not warranted 
by the state of the trade. The masters agreed to supply coals to 
those firms whose pits are kept idle by the colliers being balloted 
out, in order to enable them the more easily to resist the 

ressure brought to bear by the leaders of the men on strike. A 
Nispute exists at the Denny collieries of Messrs. Addie and Son, 
on account of a Brongeal by the employers that the men should 
work eight and a-half instead of eight hours per day. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE improving tone in the political world is having its effect 
upon the coal trade, and already there is to be noticed a percep- 
tible falling off in the coal shipments to that quarter which es 
be affected by a rupture between England and Russia. In Cardiff 
this week the prevailing opinion now is that peace is certain, and 
only those who have large stocks at coaling ports lament it. The 
general body of coalowners are hopeful 9 speedy change, and 
an improvement in relation to countries such as France and Spain, 
which is much to be desired. Only a few have benefited anything 
by the late flush, the contracts in most cases being given out at a 
very low figure. And it is further noticed, that the chief district 
that has reaped anything worth considering has been the Rhondda 
Valley ; most of the upper collieries of Glamotennghire: and a 
still larger number in Monmouthshire, having been doing a small 
and unremunerative trade. 

The total exports of the past.week amounted to 111,047 tons, 
Cardiff, as usual, taking by far the lion’s share. Yet it is notice- 
able that Newport is steadily creeping up, and that the old 
average of to 10,000 tons weekly is now altered for almost 
double figures, the total last week being 18,765 tons. Swansea 
still maintains its even tenor, and shows an export for last week 
of 12,084, while at the minor ports, as Llanelly and at Neath, the 
coal trade exhibits a trifle more animation than during the first 
part of the year. 

The remedy that was to have improved the whole condition of 
the tin-plate trade is after all not to be applied. I refer to the 
proposals amongst masters to limit the make. At the last meet- 
ing a committee was appointed to negotiate with masters to brin 
about such an understanding as to secure a limited output, an 
their report is just to hand. After referring to previous 
meetings the report runs as follows:—‘‘At the meeting of 
the 16th May, an,amended resolution was passed unanimous 
that the reduction should be 20 per cent. (make), and shoud 
be kept up to the end of the year. It was also provided 
that assents to the number of 180 mills should be obtained. Some 
of the trade, few in number, have declined to concur, and 
though the proposed measure is approved and desired by a 
majority, it has ved impracticable to reach the requisite 
number of mills. ‘The committee have not spared any effort, and 
their correspondence with various parties has caused this dela) 
in making their report. Although they have now to state with 
regret that no concerted action has been agreed upon, they trust 
that makers, by a general voluntary reduction, will arrive at the 
result desired. There arenowno less than 14 works standing idle, a 
fact unprecedented in the trade. It is obvious that if in addition 
the reduction which has been made at several works should 
followed generally, the market would soon be relieved, and prices 
would not long] remain below the cost of production.—Swansea, 
June, 7, 1878.” 

I hear that in the event of a settlement of peace, the projected 
new line from Hereford to Abergavenny by the London and 
North-Western will be at once started. This may be taken as a 
general indication of what railway directors, ironmasters, and 
coalowners regard as the curative of bad times. With peace a 
brisk movement and steady reaction is certain in almost every 
branch of industry. Some degree of liveliness was imparted to 
Swansea last week by an inquiry relative to 100,000 tons of 
foreign rails, but I have not heard whether it was secured, That 
it is floating about is hopeful, as Welsh makers are now certain 
they can compete fairly with any district in steel. 

Coal at Swansea is quoted at 9s.; house coal, 8s.; finest samples 
of large anthracite, equal to anything which could be produced 
from America, are quoted at 9s. At Cardiff best Rhondda is 
quoted at 10s. in the papers, but it is well known that coal of the 
best quality can be delivered, f.o.b., at the Bute Docks for less 
than 9s., and with large contracts the figures alter still more. 
So in coke plates, quotations are given out at Swansea as follows : 
—1l6s. to 17s. 6d.; charcoal plates, 18s. 6d. to 21s.; and terne 
plates, 2s. per box under the prices for tin-plates. These figures 
are possibly obtained for small quantities, but they are no criterion 
of the state of trade, as ordi coke in large quantities have 
been sent to Liverpool and delivered there at 15, 6d., and in 
some cases under. 

The final start of the H. W. Lewis’ patent haulier in the Bute 
Colliery, Rhondda Valley, took place on Monday last, and was 
in all respects a great success, Several eminent mining engineers 
were present at the trial, and its excellence was freely admitted. 








Tue OverHEAD Ratiway iy Liverroot.—The bill promoted 
by the Mersey Docks and Harbour Board for the construction of 
an overhead railway in Liverpool having been examined by the 
council of the Chamber of Commerce, that body has decided to 
petition in favour of it should such action be found necessary. 


Tue simplest and most easily managed devices that have been 
suggested to supply a call for the telephone, is the temporary 
attachment of a tuning-fork at each end of the line, so t its 
sound in the sending instrument is reproduced at the receiving 
station. A further improvement makes the tuning-fork that 
finally receives the impulse ring a bell. In introducing the tele- 
phone into Spain, a contrivance has beea arranged to isolate the 
person who is using the telephone from noise around him. It is 
very desirable to secure this object in the present condition of the 
instrument. The result is attained by what is called a “‘ tele- 
phonic chamber,” into which the operator enters; it is a small 
apartment, with glass windows for light, and doors fitted close by 
india-rubber pads. The device seems, from the description, to be 
too elaborate for popular use. 











CONTENTS. 
PAGE PAGE 
Tue Paris EXHIBITION, Review— 
No. XXII. (Ilustrated).. .. 415} Accidents in Mines; their 
Warter-tTiGut BuLKHEADS. (Illus- Causes and Prevention. By 
tented) Jc 5 5 We oe ee! oh OB Alan Bagot .. .. .. «. 427 
Woop-WoRKING MACHINERY AT Lerrers To THE Eprror— 
THE Parts Exursition. No. I. Srrap Drivine .. o. Ss G8 


WATER-TIGHT BULKHEAD Doors 428 

Locomotive ENGINES AT THE 
Paris EXursirion.. -. 428 

Continuous BRAKES -. 428 


(illustrated) .. .. .. «. 416 
Exursition oF Gas APPARATUS 

in Brrmincuam. (Illustrated) 418 
TENDERS—SOLIHULL SEWERAGE 


WORKS... «+ + + 419)TaHe Firow oF SoLips, on 
Steam PumpPING ENGINES AT THE FURTHER APPLICATIONS OF ., 428 
Paris Exuterrion, (Illus- Tue Parent JoURNAL.. . 429 


ABSTRACTS OF SPECIFICATIONS .. 431 
Tue Iron, CoaL, AND GENERAL 
TRADES or BIRMINGHAM, 
WOLVERHAMPTON, AND OTHER 
DIMTIROM: 5.6,,.06 095) bs 00 
Nores FROM LANCASHIRE .. .. 433 
Nores From ScoTLanD +. 434 
Nores FROM THE SHEFFIELD 


trated)... oo, oe 50> 1 oéinn OOO 
Locomotives AT THE Panis 
Exursition. (Illustrated) .. 420 
New Frencu Stree. Fieitp Gun. 
(Illustrated) .. .. .. .- 420 
THE PHONOSCOPE AND THE PHO- 
nerposcore. (Illustrated) .. 421 
Proresson HvGHes ON THE 


433 


Mrcornowe f. 5. lc, oe SURE. ITM, cn. wae. ine). do. 90 
Tue Micropuone. (Illustrated) 422|Nores rrom THE NorTH OF 
Rartway Matrers .. .. .. 423] ENGLAND .. .. «+ o» «+» 434 
NoTes AND MEMORAND. .. 423 | Norges rrom WALES AND ADJOIN- 
MISCELLANEA... .. «- «- 423 ING COUNTIES .. «2 os o« 
LEADING ARTICLES— PARAGRAPHS — 

Unirormity IN SANITARY King’s College Engineering 

ENGINEERING... «. -. «++ 426 rang | is i or be an GO 

AIR AND THE CORROSION OF The Society of Engineers .. 419 

Borers .. .. .. «. «. 425]! Locomotives at the Paris 


Exhibition .. .. ..  s. 
South Kensington Museum .. 422 
Meetings Next Week .. .. 4 
The Ro: Agricultural 

Soci oh va be tee 


Forest CONSERVANCY « 426 

Tue Licut Founpry Work oF 
THE UNITED STATES i 

Enouish WORKMEN AND THE 
Paris EXHIBITION +. 427 








June 21, 1878. 


‘THE ENGINEER 








435 








WOOD-WORKING MACHINERY AT THE PARIS 
EXHIBITION, 


No, ITI. 


TE first features which impress the intelligent examiner 
of the a machinery in the American section 
are the comparative lightness of the frames and supports 
of the different tools, and the entire departure from 

reconceived forms by which many of the machines are 
Sistinguished. The first is no doubt owing quite as much 
to the superior quality of the material used as to any 
advantageous distribution of the strains to which it is 
subjected, — a 
opportunities afforded by previous exhi- 
bitions have not been neglected; that 
the requirements of special branches of 
industry peculiar to the New World have 
been kept steadily in view ; and that in 
the adoption of special machinery for 
separate operations particular care has 
been taken to make the tools as auto- 
matic in their action as possible, and to 
reduce the dependency on skilled labour 
to obtain uniformity of work to a mini- 
— compatible with remunerative re- 
sults. 

The comparatively recent introduction 
of some of the machines, as well as the 
imperfect opportunities for more than a 

neral observation afforded by an exhi- 

ition, forbids us to speak otherwise than 
of their apparent advantages; never- 
theless, judging from the way in which 
they turn out their work on a necessarily 
limited scale, we have no hesitation in 
saying that the novelty of their design is 
full justified by the results obtained. 

Lana J. A. Fay and Co., of Cincin- 
nati, Ohio, U.S., have one of the most 
prominent displays of wood-workin 
machinery. A new patent hand an 
power feed surface planing machine, 
exhibited for the first time in 1876, con- 
sists of only one cutter, which with the 
top feed ro 7 both driven, is fixed to the 
main frame. When used for hand planing, 
the tables, which are planed to a dead level and have 
both lateral and vertical adjustment, are raised until the 


cutter is below, and when used for power, are lowered | 
until the cutter is above, to suit the thickness of stuff | 


which is then passed through the feed rollers, the first 
pair of which are fluted and the second plain. The 
pressure is kept up by means of a weighted lever and 
spiral springs. The bearings are long and steady. 
riving belts two in number, one for the cutters an 
for the feed. By lowering 
the beds = ait - 
exposed, and can easily be 
sharpened, the face edges 
of the three knives are set 
at a slight angle to ensure 
a gradual instead of a direct 
action on the boards. The 
machine will take stuff 24in. 
wide and from jin. to Gin. 
thick, is very compact and 
strong, and stands in a 
small space—acircumstance 
of considerable importance. 
A double ripping and 
cross-cutting saw table, ex- 
hibited for the first time, is 
constructed to avoid the 
mapa, of changing the 
saws. e latter are fitted 
to two spindles at opposite 
sides of a half circular 
hanging frame, which can 
be brought alternately into 
play by friction pulleys 
working against the main 
shaft ; the surfaces of the 
friction gear are of paper. 
The bearings of the hang- 
ing frame are made to press 
up inst curved guides 
ahesked to the under side 
of the bed plate, so that 
the pressure can be in- 
creased for deeper cuts and 
to suit different saws. The 
bed plate is provided with 
an adjustable fence plate 
for bevel sawing, with a set 
screw and gauge for regu- 
lating the work, and with 
a countersunk groove for 
a second gauge for mitreing. 
The operation of reversing 
the saws is very simple, 
and although the machine 
has yet to undergo the 
test of time to prove its 
practicability, from the 
way in which it does its 
work we think its prospects of success are very great. 
A rather complicated-looking patent band re-sawin 
machine, constructed to take stuff 1Gin. square, an 
blades up to 4in. in width, will hardly find favour in com- 
parison with the simplicity which characterises most of 
the machines on this stand. The feed motion is very 
powerful and = the rollers—four feed and four guide 
—being adjustable by levers attached to their sliding 
frames, operated by hand lever rack and pinion. The 
saw walle are 5ft. in diameter, and the arrangement of 
movable blocks with friction rollers fitted with lateral 


oil cups, lately improved and patented, reduces the | 





, and the latter is a striking proof that the | 


Fic. 5.—FAY'S POWER-FEED ROD MACHINE. 





chance of “buckling” to a minimum. The feed can be 
varied by means of friction rollers acting on a disc, 
according as the position of the former is nearer to 
or farther from the centre of the latter, from a speed of 
5ft. to 35ft. per minute. 
adjusting the saw pulleys are fitted with rollers to reduce 
friction. The pulley spindles are connected outside the 
yg by a stiffening bar, worked by a cog-wheel and 
chain from the centre standard, which gives a very ugly 


and incomplete appearance to the machine. The arrange- 


ment of cog-wheels by which the different motions are 
actuated adds no doubt to their power and steadiness, 
but it at the same time gives an idea of complication 





Fic. 7. -FAY’S FLEXIBLE SAND-PAPERING MACHINE. 


which is by no means attractive. The guide blocks are 
very ingenious and simple, and tend to insure the 
accuracy of the saw and economise material, and the con- 
structor claims to be able to get out of a lin. lumber two 
gin. panels planed on both sides, instead of requiring as 
usual 1 fin. j 

The new patent universal wood-worker, Figs. 1 and 2, the 
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tion, viewed in the light of the different operations exe- 
cuted ; and although each demands a change of cutter and 
fence, this is easily managed by means of the movable 
bearing A, Fig. 1, page 439. The tables are so constructed 
that when lowered they also fallaway from the cutter-block, 
and all cutters in this, as in every other machine, are 
fitted on the spindles by a left-hand screw, so that the 
tendency is always to tighten up when the spindle is 
running. The two halves of the table can be adjusted at 
different heights to suit the operation in hand. e frame 
of the machine is in one piece ; the spindle carrying the 
top cutter for the four-side moulder and that for working 


| in all machines of this class, skilled la 
The movable slide frames for | 
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Fic. 3.- STENGEL’S DOVETAILING MACHINE. 





the twenty-two different operations on the bag Bp 
table are driven from the same pulley with two belts, an 
can be used separately or menage os ye a Of course, as 

n € ur is indispen- 
sable in setting up the tools for each operation; but 
when that is complete and the appliances for insuring 
uniformit ge the accuracy of work is less depen- 
dent on the ability of the attendant than on the i 
itself. The spur-wheels on the feed-rollers are adjust- 
able to suit three depths of moulding, being placed in each 
case over that part subjected to the deepest cut. 

In a patent carving and panelling machine, cast in one 

hollow frame, the motion is obtained by friction gear ; 
the cutter is fixed and reversible by 
means of a foot lever; the table rises 
and falls. The edges of the two winged 
cutter, which is of forged steel, are 
struck at alarger radius than that of 
the periphery to prevent friction. The 
recessed panels cut by this machine are 
very clean. The bearings are strong and 
the belts few; the different patterns 
are cut from wood templates clamped on 
the stuff. 
_ Anewarrangement has beenintroduced 
intothe bandsaw setting machine, whereby 
the set is produced by automatically 
acting hammers, whose length of stroke 
can be altered, and at the same time the 
set limited by a simultaneous lowering 
of two bevelled jaws facing the ham- 
mers. The other arrangements do not 
differ from other machines of this class. 
We doubt, however, if the substitution of 
flat bars for gas pipe to — the 
pe is an improvement. e vice is 
onger than usual, and the mode of 
casting the jaws in one piece, and then 
ae them through, insures parallel 
aces. 

The new Centennial surface planing 
machine was ‘lesigned for the Exhibition 
of 1876, but never exhibited until now. 
It is a very compact little machine, 
but the form necessarily adopted for 

a = is open to many objections, 
which could doubtless be removed where a better position 
could be found for it. There is only one cutter block, with 
parallel edged knives, fixed above the table. The feed 
consists of twotop rollers driven, of which the first is fluted, 
and of two bottom smooth rolls. The pressure bar is 
curved over and down, so that it comes close up to the 
cutter edge. The table and lower rollers move together, 


the | firstof which was constructed and exhibited in 1876, iswith- | and are raised by a hand wheel and screw. The machine 
d one | out doubt the most comprehensive machine in the Exhibi- | works very true, and planes short stuff to ;\,in. thick. 


The dovetailing machine, 
Stengel’s patent, is one of 
the neatest and simplest 
machines in the exhibition; 
it stands on a space of not 
more than 2ft. by 2ft. and 
will cut dovetails and pins 
simultaneously, on any 
thickness of material up to 
l}in. and 14in. wide. The 
cutters are V shaped in 
elevation, and Z shaped in 
section, and the operation 
will readily be understood 
from the accompanying 
Fig. 3. The pieces are 
cut by placing the stuff 
horizontally on the lower 
table, and the dovetails by 
setting it vertically against 
the upper fence. By a 
neat mechanical arrange- 
ment of spring pin and 
tumbler, it is impossible in 
working the hand lever 
over the template to go 
backwards, or to move for- 
wards more than one notch 
atatime. The cutters can 
be adjusted for any depth, 
and different sized dove- 
tails can be cut by chang- 
ing the template if neces- 
sary; but as in cabinet 
work, for which this ma- 
chine is specially intended, 
an uniform size is generally 
adopted, the templates are 

nerally constructed for 
the size of dovetails 
adopted. 

e engraving, Fig. 4, 
next Ee 0 aes 
patent beve —- oose 
pulley will convey the mode 
of construction without de- 
scription. The advan 
claimed for it are, that 
when running loose, 
tension is removed from the 
belt, the friction on the shaft is reduced to the weight of 
the belt alone, and the belt can be more easily moved 
from the tight to the loose pulley, thereby facilitating 
the stop of the machine when under full motion. 
All the machines exhibited on this stand are fitted with 
this form of pulley in several different sizes, and work 
very well. 

A power-feed rod machine will attract a good deal of 
attention from those who have large quantities of rods, 
stretchers, dowels, or other sticks to round, as it will turn 
out from 15ft. to 25ft. per minute of finished work. The 
whole arrangement is very compact and strong, the 
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column on which it stands being of hollow cast iron, with 
the driving pulley in the centre and entirely out of the 
way ; the counter-shaft is directly under the pulley and 
chuck. The hollow spindle through which the sticks 
are fed, and into which the chucks are fitted, is cast in 
one piece and fitted into solid bearings cast on the 
column. Both feeding and receiving rollers are geared, 
and can be adjusted for different feed pressures, the 
latter can be moved on one side for changing the chucks 
or clearing them of broken rods. Fig. 5 will amply illus- 
trate the above description. 

One of the peculiarities of all American moulding 
machinery is that the position of the bottom cutter is 
always at the end of the machines, and the usual 
objection to this is met by the observation that in 
America the stuff is always sufficiently truly planed 
before it is brought to the moulder to make this 
of no consequence. Whether this be so or not, we 
cannot help feeling that except for the convenience of 
construction the system is objectionable, as, however true 
the stuff may be, unless it has been faced immediately 
before coming to the moulder, there is always a liability 
to warp which must have a more or less prejudicial effect 
on the perfection of the moulding. This strikes one 
more particularly in the six-roll patent planing and 
matching machine illustrated in Fig. 6. As will be seen, 
the different parts are admirably constructed for facility 
of getting at the several cutters. The bottom cutter, 
with feed-rollers and table, can by removal of a single 
screw be turned away on the hinge A. By turning a 
handle on the other side—not seen in this view—the side 
cutters or matchers at B can be lowered entirely away 
from the bench, and the top cutter is then fully exposed 
for sharpening or removal, and the machine can in this 
form be used for wide surfacing. The six feed-rollers 
are connected by a train of heavy gearing, and provided 
with patent expansion and weighting attachment, so that 
an uniformity of pressure is maintained irrespective of 
inequalities of sawing. The cutter-blocks are of brass, 
three-winged, and can be built up for different work. 
The two top feed-rollers are fluted, the other two smooth, 
as well asthe grip rollers. The journals of the cutters 
are of steel, and of sufficient length to insure steadi- 
ness. As will be noticed, all the belts run straight, 
and the feed can be instantly started or stopped 
by means of the belt t'gteners operated by the lever E. 





STREIT’S PULLEY. 


The bed plate in this machine, as well as in most others 
by Messrs. Fay and Co., is of the gridiron pattern, so 
that chips and shavings cannot accumulate to the incon- 
venience and hindrance of the attendants. A patent 
moulding machine, to work four sides, is a large and 
powerful tool. The frame is all cast in one piece. The 
top cutter block, which overhangs, looks, although fitted 
to a large spindle, somewhat out of character with the size 
and strength of the other parts. The table can rise and 
fall, the sidecuttersare adjustable laterally,and the bottom 
cutter vertically independently of the table. The shaving 
bonnet is weighted and fitted with a turned-over pressure 
shoe, which comes close up to the cutter. This can be 
swung over to give access to the cutter. Mouldings can 
be cut on this table up to 8in. or 10in. wide. The out- 
side side cutter block is arranged to work at an angle. 
There are two kinds of overhead feed rollers, fluted and 
spurred ; when the latter are used, one set does the work 
of two of the former, and they are so arranged that the 
spurs enter the wood at the points where the deepest 
mouldings have to be cut. The stuff is kept up to the 
fence plate by three adjustable side springs. The bear- 
ings are all long, the belts as few as possible, considering 
the number of independent motions, and the form of 
frame adopted is very strong and light, the use of extra 
metal havmg been reduced to a minimum by the curved 
shape of the standards thickened out at their respective 
planes of the pulley shafts to support the journals. 

A flexible sand-papering machine, for finishing doors, 
&c., and for cabinet and piano manufactories, where 
large surfaces require this treatment, is sufficiently 
illustrated in Fig. 7. The standard is cast hollow 
as well as all the arms. The lightness of the parts pre- 
vents overhanging, and together with the series of chow 
joints, by which the buffer can be turned to any part, 
give it the required elasticity. The head-block can be 
raised or lowered by a handle and screw, and actuates a 
self-contained exhaust fan, by which dust, &c., are drawn 
from the surface of the work and the latter kept clean 
for the inspection of the operator. 

There are some improvements in the strain of the 
patent fret seroll saw, in which the strap carrying the 
saw is, atits upper end, attached toa segment pulley 
connecting with an excentric roller, to which again are 
attached two straps whose upper ends are fitted to the 
ends of two steel plate springs, thereby producing an 
almost equable tension throughout all parts of the stroke. 
Unfortunately for the exhibition of this machine, the 
usual overhead stiffening frame has had to be replaced 
by a tripod attached to the floor, and the consequent 
amount of vibration does not tend to set it off. 

The band sawing machine at the corner of the stand 
differs widely from English machines of this class in its 
general form. The standard is double channel shaped, 
and the top pulley is built up of cast iron centres, wrought 
iron spokes and steel rim, the bottom one-is of cast iron ; 





both are without flanges, and the top one is fitted with a 
splasher guard. The block is adjustable, and fitted with 
steel friction pulley, oiled from both sides, and hard wood 
check guides. The tension of the saw is adjustable by 
a hand wheel and screw, and any alteration in length by 
change in temperature or strain is taken up by a weighted 
lever, acting in a slot in the same manner as in a like 
machine by Messrs. Worssam. 

The main shaft driving all the machinery on this stand 
is worked from the transmission by one of Crane’s patent 
Japanese paper belts, with—so far—a most satisfactory 
result. The belt in question had been at work for six 
months previous to being sent to the Exhibition as a 
specimen, and was adopted by Messrs. Fay.and Co., to 
replace an ordinary leather one which was giving them 
trouble, and they are very well satisfied with it. It is, 
unfortunately, the only one of the kind at work in the 
building; and, however correct statements regarding first 
cost, durability, and saving may be, practical illustration 
in different sizes conveys a better and more satisfactory 
idea than a mere stand of belts like that exhibited at the 
back of the American Commission House by the manu- 
facturers, Messrs. Crane Bros., of Westfield, Mass. 


LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 
No. V. 

THE shape and dimensions of the boiler of a locomotive 
control the arrangement of the entire machine, and are in 
themselves governed by the nature of the fuel used to 
make steam. The old adage, “Tell me your company and 
I will tell you what you are,” may be made to apply to 
locomotives with a very slight modification ; “Tell me 
your fuel and I will tell you what you are.” In other 
words, if an engineer is compelled to make steam with 
wood or bad coal, he must design a boiler which will use 
such fuel to advantage ; and structural modifications on 
English practice have perforce been adopted by conti- 
nental engineers solely because the fuel available for 
locomotive purposes in France, Germany, and Austria is 
not as good as that which most English railway com- 
84 can easily procure at a moderate price. The best 

Velsh coal will evaporate about 10 lb. of water per pound 
burned in a good locomotive boiler. By far the larger 
roportion of the coal used on the railways of the 
Sontinent evaporates less than 71b.; much of it will not 
convert into steam more than 51b. of water per pound of 
fuel. Now, if the demand for steam be taken as a 
constant, it follows that the worse the fuel the more of 
it must be burned in a given time. For a given load 
and speed, for example, an engine must burn at least twice 
as much lignite as Welsh coal per hour. This can only 
be done either by augmenting the rate of combustion 
per foot of grate, or by increasing the size of grate, or 
by doing both. If the former plan could be adopted 
certain advantages would be gained, as will be seen pre- 
sently. But, as a matter of fact, lignite, largely used for 
fuel in Austria, or small coal, wood, and the inferior coal 
much used in France, cannot be made to burn at a high 
velocity without a very sharp draught, and this can onl 
be got by resorting to a contracted blast pipe, which 
entails much loss by back-pressure. In the earlier 
American locomotives using wood for fuel, a blast pipe 
but 2in. in diameter was used, with cylinders 15in. 
diameter and 22in. stroke, and by the aid of the fierce 
draught thus produced wood was burned nearly 
as fast as two men could cram it into the com- 
paratively smali fire-box. More sensible practice now 
revails. In dealing with their own fuel difficulties, 
‘rench and Austrian engineers have found it best 
to adopt very large grates, instead of sharpening the 
draught; and in this way, while the rate of combustion 
does not much exceed that usual in English engines, if it 
equals it, yet the whole quantity of fuel burned per 
hour is augmented. Buta large grate means a large fire- 
box, and as width of grate is controlled by the gauge, a 
large grate must perforce be a long grate, and we find 
accordingly that continental locomotives have much 
larger and therefore longer fire-boxes than those now 
used in England. There is, perhaps, one exception to 
this—continental boxes are, as a rule, shallower than 
English boxes, as poor fuels will not burn freely when 
lying thick on the grate. It will be understood then, that 
the immediate result of being compelled to burn inferior 
fuel, is that locomotive engines on continental railways 
must have large fire-boxes. It may be at once admitted 
that this is extremely objectionable; but this is not all. 
If the fire-box and grate are large, the boiler barrel must 
be long, and for the following reasons :—The diameter 
of the barrel is controlled, like the fire-box, by the gauge, 
and it follows that only a certain number of tubes 
can be got into it. Now much of the fuel found on 
the Continent produces a long dull flame which may be 
carried right through the tubes. The number of tubes 
fixes, otherthings being equal, the calorimeter of a boiler— 
that is to say, the area of the orifices through which the 
products of combustion can escape. Now if 160 tubes, 
2in. diameter, will do for a grate with an area of 16 square 
feet, it is clear that there ought to be 240 tubes for a 24ft. 
grate, and so on. It is easy to see, however, that a point 
is very soon reached beyond which it is impossible to 
yut in as many tubes as will suffice to maintain the 
nglish or normal proportion between the cross sec- 
tional area of the tubes—calorimeter—and the grate sur- 
face; and if it can be shown that the volume of the 
products of combustion are nearly the same—as_ is 
the case—per foot of grate, no matter what the quality 
of coal used, it follows that if these products of combus- 
tion are to be got through the tubes, they must be made to 
move more quickly the -p ard the grate. Ifwe couple this 
withthe flaming power of thefuel, we find that for the sake 
of economy the tubes must be made longer than in English 
practice ; and, this being the case,we have the length 
of the boiler barrel augmented. But if a long fire-box, 
and long tubes, and a long barrel are used, in connection 








with a huge grate, and as many tubes as can be packed 
into the biggest available barrel, it becomes evident to 
the meanest capacity that we have got a very large 
boiler ; and in few words it may be said at once, that 
foreign loccmotives are, for a given power, larger and 
heavier than English engines, principally because they 
have immense boilers, intended to deal with very bad 
fuel. At first sight it would appear that a big fire-box 
alone would suffice to render bad coal efficient, but we 
have shown that this is not the case, and that long tubes 
must be used as well. Such in brief are the arguments 
employed by continental engineers in defence of their 
practice ; and it must be admitted that their reasoning 
is sound, and that, after all, English engineers have so 
little experience in the use of bad coal on railways, 
that they are hardly in a position to criticise the 
mractice of their French, German, or Austrian brethren. 
t would be well that these arguments should be 
carried in the minds of all those who examine with 
intelligence the engines exhibited at Paris, and that 
they should not forget that many of the peculiarities of 
dimensions and arrangement of these machines have 
been rendered indispensable by the nature of the fuel 
——- If a country existed in which solidified 
hydrogen was used as fuel instead of carbon, the loco- 
motives of that country would have boilers very different 
from those with which we are familiar. It would be 
about as reasonable for the engineers who lived in the 
hydrogen country to find fault with our practice, as it 
would be for us to find fault with French practice. We 
do not wish to be misunderstood; there is much in 
continental locomotive practice which is not praise- 
worthy, and which has nothing to do with fuel or its 
yroper consumption, and we do not hesitate to say this; 
but on the other hand, we have heard really excellent 
foreign locomotives hastily condemned by men who had 
quite failed to understand why the machines the 
condemned were not built exactly in accordance with 
their own ideas. If the fuel question is fully borne in 
mind, French locomotive engineers will hardly fail to 
have justice done them by English engineers. 

If proof were wanted that the quality of the fuel 
used, and not the caprice of the designer, mainly deter- 
mines the type of locomotive employed on railways, it 
would be supplied by the engine which we illustrate this 
week. This engine we have already pretty fully noticed 
in our impression for May 10th. Designed by M. Ban- 
derali, the locomotive superintendent of the Northern 
Railway of France, it has been built by the Société 
Alsacienne de Constructions Mechanique de Mulhouse. 
The fuel used consists principally of briquettes, made of 
very fair coal, and a glance at our ergraving will suffice 
to prove that the engine not a little resembles the best 
modern type of English locomotive, and the following 
table of dimensions will show that the resemblance is not 
confined to merely external characteristics :— 


Boiler : 
Length of fire-box 7ft. _ 
Width ... 3ft. 4fin. 
Area of grate ... ... .. «+ « 254 square feet. 
Height to crown, back ... ... «. 3ft. lin. 
Do. do. front ... 5ft. 2}in. 

Tubes: 
hs at Saks! ‘dca’ tape! eae! eek Sea Ga 
SS SS ee eee ae 
Diameter, outside ... ... ... ... Ijin. 

Shell : 
Mean diameter, inside ... ... ...  4ft. O}in. 
NS eae, 
Height of centre above rail level... 6°11 }in, 


Pressure of steam 150 Ib. on the sq, in. 


Heating surface : 


SOR ee .. 94 square feet. 
EE rrr re ert PS 

, nr are re =" 

Engine : 

Diameter of cylinders ... ... ... 17in, 
Length of stroke ... ... .. ... 24in. 
Distance apart, centre to centre ... 2ft. Gin. 
Length of coupling-rod cranks... I4}in. 


Diameter of driving wheels ... 6tt. Llin. 


Do. of bogie wheels 3ft. 3zin. 
Wheel base of bogie... 5ft. Llin. 
Do. do. of drivers ... ... ... ft. Gin. 
Distance from driving axle to trail- 

ing bogie axle ... ae ee 6ft. din. ] 


Total wheel base ... ... ... «.. 20ft. Qin. 
“—— of engine,empty ... ... 38°4 tons. 
0. do. | errr tk S 

Distribution of load : 

| eee 
Driving wheels ... oe? eee Oe 
Trailing wheels... ... ... ... 13°6 tons. 
Total available for adhesion ... 27°2 tons. 

These proportions, it will be seen, are not very dissimilar 
from those met with in English practice, the great 
length of the internal fire-box being perhaps the most 
noteworthy exception. The engine is, however, rather 
heavy for its power, and this is principally due, not 
so much to the number of parts as to their large dimen- 
sions. In other words, this is a very strong locomotive, 
and will no doubt run for long periods without 
repairs. The general details of its construction do 
not call for special description, as they are so 
similar to those with which English locomotive 
engineers are quite familiar. We have already illus- 
trated the arrangement of the valve gear in our 
impression of May 10th. The tractive force of the 

2 
engine is, by Pambour’s formula, T= pes xP is 
83°5 lb. per pound average effective cylinder pressure. 
The engine easily takes trains of fourteen carriages at 
fifty to fifty-five miles an hour between Paris and Calais. 
The bogie does not turn on a centre Rin, but is a modi- 
fication of the old English bogie. The tender is four- 
wheeled, and weighs full about 21 tons. It carries about 
2000 gallons of water, and nearly 3 tons of coal. It is 
of the usual short French type, and does not commend 
itself to English eyes. We fail to understand, indeed, 
why so little regard is shown on the Continent for 
elegance of design in tenders. 
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RAILWAY MATTERS. 


MAIL-CATCHERS are to be erected at all stations of the Canada 
Southern Railway, so that the mail clerks may receive the mails 
from all the way stations on the fast trains without the necessity 
of their stopping at those stations. 

Tue Wisconsin Legislature last year offered a premium of 
£2000 for the invention of a steam road wagon capable of haul- 
ing a heavy load on a country road at the rate of four miles an 
hour. A commission has now been appointed to test the machines 
offered and award the premium. 

A CONSTANTINOPLE telegram states that Safvet Pasha, with 
the object of developing the resources of the Turkish empire, is 
drawing up a document for publication encouraging joint-stock 
companies to solicit concessions from the Government for the 
construction of railways, ports, canals, works of irrigation, and 
manufacturing establishments. 

‘Tue best run ever made by a regular train on the Pennsylvania 
Railroad, considering length and weight of train, was recently 
accomplished by a westward-bound fast train, consisting of eight 
twelve-wheel cars and five eight-wheel cars, carrying some 300 
passengers, Which ran from Altoona to Pittsburgh, 117 miles, in 
three hours and twenty-five minutes, an average of 34} miles per 
hour. 

Tue telephone has been adopted on the mountain section of the 
Central Pacific Railway. ‘The points supplied are ‘Truckee, Blue 
Caton, Summit, Cascade, Strong’s Cation, Yuba Pass, ‘Tamarack, 
and Camp 3, The main office is at Blue Caion, and each track- 
walker is compelled to report himself both in passing east and 
west. The telephones are to be placed at distances of a very few 
miles apart, to enable the “ track-walkers,” or platelayers, to 
— any necessary requests or other communications, as to state 
of road, 

‘Two railway guards, an engine-driver, and another man in the 
service of the Midland Railway were charged at Birmingham 
yesterday with stealing twelve bottles of wine from a train of 
which they were in charge, between Gloucester and Birmingham 
on the 13th inst. The prisoners were drunk, and the train had 
been driven at such excessive speed as to arrive half an hour 
before its time. The prisoners were sentenced to three months’ 
imprisonment each with hard labour—a sentence certainly not 
too severe, 

AN extraordinary general meeting of the Ely and Bury St. 
Edmunds Railway Company was ‘held on Monday week at 
Mildenhall, Mr. C. P. Allix, J.P., presiding over a very large 
attendance, After the routine business had been disposed of, the 
chairman announced that the Marquis of Bristol and Lord Francis 
Hervey, M.P., had accepted office as directors, and Sir John Rae 
Reid, Bart., who retired by rotation was re-elected a director. A 
contract for the construction of the whole of the works, entered 
into with Mr. W. F. Lawrence, C.E., of Bristol, was unani- 
imously approved and confirmed, and the meeting broke up after 
the usual compliments to the chairman and officials. 

A very simple and effective apparatus for transferring coal 
from vessels to coal-sheds, called an automatic railways has, says 
the Railway Age, lately been put in operation by a coal firm in 
Albany, N.Y. It consists of a narrow track on a framework 
close under the roof of the shed, having a gentle incline towards 
the outer end, on which a car carrying one ton runs by its 
own gravity when loaded, and is drawn back when empty by a 
weight at the inner end of the track. The car is filled by a }-ton 
scoop and a hoisting apparatus worked by one man and a horse. 
By this means a ton of coal can be transferred from the hold of a 
vessel to the shed in one minute, and the service of eight or nine 
men and two or three teams for several days for each boat is dis- 
pensed with. 

Ar the half-yearly meeting of the proprietors of the Madras 
Railway, held on Tuesday, it was stated that the passengers 
carried over the company’s lines during the half-year were 
1,323,245, including troops and police, and they were conveyed 
an average distance of 544 miles. The goods amounted to 
509,926 tons. ‘The chairman said that during the year while the 
famine prevailed nearly 1,000,000 tons of grain had been carried 
from the coast to the interior by means of railways, and 
Lytton had well said that the railways had saved the south of 
India. The company had made great efforts to grapple with the 
famine, in communicating with the interior of the country, 
by forming feeder lines in communication with the main 
lines wherever it was thought these would be of advantage. 

In replying to some remarks in the Standard of the 18th inst., 
on the subject of the deterioration of the tubular girders of the 
Britannia Bridge, Mr. Edwin Clark writes:—‘‘I was in 
the habit for many Pix of carefully inspecting the bridge, 
and in 1866 [ was officially requested, in conjunction with Mr. 
Hedworth Lee, the resident engineer of the London and North- 
Western Railway Company, to make a very thorough examina- 
tion, both as regards state of preservation and its deflection. The 
result is given in a paper read by myself at the Institution of 
Civil Engineers, ‘On the Durability of Materials,’ vol. xxvii., 
session 1867-68. After describing the constant care with which 
its preservation had been attended to, and stating that not the 
slightest increase of deflection could be detected, the following 
quotation occurs :—‘ The author does not hesitate to express his 
firm belief that the total loss from rust of the whole 10,540 tons 
of which the bridge consists has not in twenty years amounted to 
a single pound weight. If similar care is continued it is impos- 
sible to conceive how any practical deterioration can take place 
in such a structure even in several centuries.’ This is so com- 
pletely at variance with the singular statement of the gentleman 
you quote that I can only imagine the tar and sand with which 
the cells are internally coated, and which is from time to time 
cleared out, has been mistaken for iron rust; but the interior of 
the cells was at that date absolutely free from any trace of 
oxidisation.” Mr. W. Baker, Engineer-in-Chief of the London 
and North-Western Railway, has also written to the same effect. 

Ir seems that it is becoming more and more evident that the 
common type of locomotive engine will not act on tramways, 
owing to the proximity of the machinery to the dirt, and that 
the lines will have to be made stronger, and kept in better order, 
if the adoption of steam is to become general. The president of 
the Brooklyn City Railway re that his company has given 
steam a thorough and fair trial, and he believed the motors in 
use were the best of the kind manufactured, but ‘‘ we cannot say 
that they are an improvement on horse cars. We cannot make 
better time with them on the city streets, and they cost in the 
first place fully three times as much, and cannot be run cheaper. 
The cost of repairs is very heavy, and the machinery is likely to 
get out of order from the fact that it is under the car and ex 
to the dust. So far as the profit to the company is concerned, 
it don’t make any particular difference on the Third Avenue line. 
The only way we could increase our profits would be to attain a 
higher rate of speed, and thus reduce the number of cars, It 
would be unsafe to run faster than we are now running through 
the crowded streets. We have no intention or desire to introduce 
steam on the other lines of the company, for the reasons that I 
have stated.” The Philadelphia Record says :—‘‘ After nearly a 
year’s trial, the dummies on the Market-street road have proven 
a failure, and they will be withdrawn. ‘The most patient experi- 
ments have been made by the managers of the West Philadelphia 
Passenger Railway Company, with the verdict in favour of horse 
cars. Steam cars, they say, are too heavy for the tracks, weigh- 
ing 74 or 8 tons, and when laden reaching erg 10 tons, while 
the ordinary passenger cars weigh, when packed, about 54 tons. 
This additional weight has had the effect of destroying tracks 
and increasing the expenses of maintenance of way to a large 
sum. Not only have they found that the dummies wear out the 
track much faster than the horse cars, but they disjoint the 
sleepers and bolts, and in a short time necessitate an entire 
rebuilding of the road,” 





NOTES AND MEMORANDA. 
_ For the purpose of hardening wood pulleys, the pulley, after it 
is turned and rubbed smooth, is boiled for about eight minutes in 
olive oil. It is then allowed to dry, when it will become 
exceedingly hard. 


In an interesting paper lately read at a meeting of the Royal 
Society, on ‘* Experimenal Researches on the Temperature of the 
Head,” Dr. Lombard showed that mental activity will at once raise 
the temperature of the head, and that merely to excite the 
attention has the same effect in a less degree. 


Ir is stated that Herr Meissner, of Thorn, Germany, has made 
crystal glass millstones. ‘The inventor was led to construct this 
novelty from observing that French burrs produced the best 
results when they had the closest and most glassy nature. The 
glass millstones are built up on the same plan adopted in building 
French burrs, Thus far only a few pairs of these novel stones 
have been put in use. e very much doubt the sufficiency of 
the strength of glass for grinding purposes. It may do for plain 
roller mills, 


THE Japanese Government are evidently losing no time in 
extending their system of telegraphic communication, for we 
learn from a Japan contemporary that there are now 125 tele- 
graph stations in the country, and it is estimated that there are 
5000 miles of wire in operation ; 1000 miles more are in course of 
construction, and still further extensions are contemplated. Con- 
sidering that the first telegraph line for practical purposes was 
not, says Nature, erected in Japan before the end of 1869, the 
result achieved is by no means unsatisfactory. 


Proressor E. Hinearp recently described an ‘ optical ocean 
salinometer.” In general appearance, it resembles aspectroscope 
with telescope attached. ‘The sea water to be examined is poured 
into a triangular bottle, which takes the place of the prism in the 
spectroscope. Light is admitied through a slit made by covering 
with black varnish all except a narrow space in a lens, and a 
lamp can be placed before this slit, all parts being practically 
secure against shaking by the motion of aship. Professor Hilgard 
states that with this instrument a very regular scale of values had 
been attained. 


M. A. Micuer Levy recently contributed to the Annales des 
Mines a valuable paper upon the use of the polarising microscope, 
for the determination of mineral species by small sections. The 
investigations of Rosenbusch, Fouqué, and Descloisseux, although 
all embraced within the last decade, have already become classical. 
Lévy tabulates their conclusions, and gives a complete mathe- 
matical analysis of the angles of extinction presented by the 
sections of a zone, together with a practical application to the 
study of the principal monoclinic minerals, and of some triclinic 
feldspars. 

THE discovery of an extremely simple and cheap means to pro- 
tect houses from being struck by lightning has recently been 
announced in a French agricultural paper. This consists in the 
use o bundles of straw attached to sticks or broom-handles and 
placed on the roofs of houses in an upright position. The first 
trials of this simple apparatus were made at Tarbes—Hautes 
Pyrenées—by some intelligent agriculturists, and the results were 
so satisfactory that soon afterwards eighteen communes of the 
Tarbes district provided all their houses with these bundles of 
straw, and there have been no accidents from lightning since in 
the district—at least, so says Nature. As a matter of fact the 
thing is not new, and we much doubt that it is good. 


Speakinc of the fluor-spar deposits of the Menominee iron 
region, the Portage Lake Mining Gazette of the 16th ult. says : 
“A pink fluor-spar, which abounds in the Menominee iron 
district, when held between the light of alamp and the eyes, turns 
to a deep green and emits prismatic scintillations containing all 
the colours of a rainbow. A company is being organised to manu- 
facture lamp shades and other ornamental work from this mineral. 
An analysis shows the Menominee fluor-spar to possess a specific 
gravity of 3°15 and to contain 48 per cent. of fluorine and 52 per 
cent. of calcium. The discovery has attracted much attention, 
especially among scientific men in the iron region, who supposed 
until lately that fluor-spar occurred only in the ‘ primaries’ and 
in the ‘ secondaries,’ up to the coal measures.” 


THE survey of the silver mines situated on the Comstock Lode 
was carried on in 1877 by Prof. J. A. Church, of Lieut. Wheeler’s 
party. The character of the vein was carefully mapped from 
100K. to 2000ft. deep. ‘The heat varied from 84 deg. Pah. in old 
drifts, to 116 deg. in freshly opened workshops. The source of 
this heat is, it is believed with those in charge of the works 
ascertained to be the decomposition of rocks under the 
agency of atmospheric influences. This was observed of the 
thick sheets of lava lying upon the vein in the upper 1000ft. of 
rock. Below this, it is known to be going on for 1500ft. further ; 
at 2400ft. itis nearly uniform, neither increase nor decrease is 
observed. The miners cut through singular bands of hot and 
cold rocks, a fact which seems to suggest that the origin of the 
local heat is the motion which is taking place in tangential and 
orthogonal directions in the earth’s crust, as the result of its 
slow contraction by cooling. Whether the miners will cut 
through into cooler rocks can not yet be said. It is thought that 
the lode will continue hot, but not increasingly so. 


Much excitement prevails in Colorado, in consequence of the 
discovery of an enormously rich deposit of argentiferous lead ore 
—chiefly carbonate of ore bh California Gulch, or ‘‘ Leadville,” 
as the camp is now designated. In some places the carbonate of 
lead, containing from ten to more than 1000 ounces of silver to 
the ton, is dug up as sand, a sand which has long been known to 
prospectors, but, like the black silver of Lake Superior was not 
pat spe as of value till recently. The mountains are dotted 
in the vicinity of Leadville with some five or six hundred pro- 
spectors. The ores are very peculiar in appearance, some of them 
resembling iron ore, and they are found in some places in great 

undance, massive is, as great as 20ft. in thickness, being 
already opened, and it is claimed that ore containing from 30 to 
100 ounces of silver, and a high percentage of lead can be mined 
and delivered ‘at grass” for 12s. per ton. 


Some statistical information was recently given by Mr. Mac- 
farlane in Saward’s Journal concerning Albertite, a mineral 
found in small quantities in some parts of Scotland. It is also 
found in Ritchie County, W. Va., where it is known under the 
name of Grahamite, or Ritchie mineral. It occurs also in Nova 
Scotia at Hillsborough, on the Peticodiac River, in Albert 
County, near the head of the Bay of Fundy. In America it is 
used in the manufacture of oil and gas, yielding 100 gallons of 
crude oil per ton, or 14,500 cubic feet of gas of superior illumi- 
nating power. It was discovered in 1849.° Unlike coal, it is 
found in a true vein; filling a crevice in the rocks, and most 
authorities now agree in moespan J the substance to be a variet: 
of asphaltum. It was formerly looked upon as a true coal. It 
has a beautiful and singular appearance, a resinous lustre 
a perfect conchoidal fracture, and is quite free from coal 
or earthy matter. It is, however, divided into prismatic pieces 
by a at number of smooth planes, pi ing from wall 
to wall. The Jast official statement of shipments of albertite 
from Canada is as follows :—1863, 18,600 tons ; 1864, 19,300 tons; 
1865, 20,500 tons; 1866, 20,500 tons ; 1867, 17,500 tons ; 1868, 
12,400 tons ; 1869, 17,000 tons ; 1870, 6000 tons ; 1871, 5500 tons ; 
1872, 5500 tons ; 1873, 6000 tons ; 1874, 7000 tons; total, 154,806 
tons. Calculating from the royalty paid, there were mined 
before the year 1863, 22,492 tons, making the total production up 
to the close of 1874, 177,292 tons. The marked decrease in the 
amount reported since 1869 has been due partly to extensive fires 
in the mines, and partly to a great diminution in the size of the 
vein, It varies from 1ft. to 14ft. in thickness, and runs almost 
vertically downward. It has been mined to the depth of 1162ft. 





MISCELLANEA. 


Two Japanese astronomers, Janagi and Issono, are busily 
engaged in studying the equipment of our European observa- 
tories and the best frcer etm of conducting observations. At 
present they are visiting the Seeberger Observatory at Gotha. 
After an extensive summer tour they intend to spend the autumn 
in Berlin, a city for which Japanese students in various branches 
of science seem, says Nature, to have a peculiar liking. 


Ar the special meeting of the Greenock Harbour Trust on the 
13th inst., Mr. A. Leitch, in speaking of the harbour improve- 
ments, sugge: that a small jetty or pier should be erected on 
the Clyde at Inchgreen, at which the river steamers could call, 
and where the passengers for the west end of Port-Glasgow and 
east end of Greenock could land, instead of having to walk all 
the way from the steamboat quay at Greenock as at present. 


By the wind-up of the Miners’ Union in Dean Forest, which 
has recently taken place, the financial members have each received 
the sum of £2 13s., which is said to represent 8d. of each shilling 

»aid by them into the funds since 1871. The sum of £100 has 

en, by agreement, kept in hand as a nucleus for a fresh start 
when improved trade allows of one being made. Surely the 
— will soon see that such unions are only profitable to its 

eaders. 


ACCORDING to recent returns, France has 1982 important 
bridges, erected at a cost of £12,000,000; 861 were in exist- 
ence at the beginning of the century, siaty-four were erected 
under Napoleon I., 180 under the restoration, 580 under Louis 
Philippe, and 297 since 1848, Of the eleven principal bridges 
only two are in Paris. Nearly £800,000 have within the last 
four years been spent in building and repairing bridges in 
city. 

Tuedirectors of the Royal Polytechnic Institution have arranged 
a new programme, which includes lectures on the microphone 
and telephone, which we have already noticed, by Mr. King, and 
a series of partly novel and partly revived entertainments, of 
which the first performance was given last Saturday. The 
lectures include Mr. J. L. King’s account of modern guns and 
projectiles, a lecture on the Cafire War, by Mr. W. R. May, 
followed by a lecture on the Paris Exhibition by Mr. J. L. 

ing. 

A MOVEMENT is on foot in Richmond for inducing the Execu- 
tive Committee for the National Agricultural Show of 1879 to 
hold their meeting at Richmond. It has already been decided to 
hold the show in the neighbourhood of London, and it is claimed 
for Richmond that the Old Deer Park in that town would present 
a site unequalled near the metropolis. Four lines of railway run 
their trains into the station which adjoins the park, and visitors, 
cattle, and goods for exhibition could be landed from the Thames 
direct upon the ground. 


Mr. Joun WILLIAMSON, manager of the Cannock and Rugeley 
Colliery Company, our Birmingham correspondent writes, has, 
after a long series of experiments, brought out a new safety 
lamp, which he claims combines the meritorious features of 
former lamps and avoids their drawbacks. It is claimed, for 
instance, that it is as safe as the ‘‘ Stevenson,” while it gives a 
better light than the ‘‘Clanny.” Engineers in the North of 
England and elsewhere are reported to have severely tested it, 
with the result that they could not make it explode. 


A CORRESPONDENT of the Times writing upon tests for 
diamonds says: ‘* The late Mr. Babinet of the French Institute, 
in his ‘ Etudes et Lectures (Vol. 3. p. 38), has the following: 
‘I shall mention a very delicate optical character that imme- 
diately draws a line of demarcation between diamonds and all 
colourless gems—I mean double refraction. In looking through 
a transparent stone at any small object, such as the point of a 
needle or a little hole made in a card, one sometimes perceives 
the object double, as if the hand held two needles, or the card 
had been twice perforated. Such is the case with all white or 
colourless gems; but never with the diamond. Every stone, 
therefore, that exhibits double refraction is thereby excluded from 
the rank of diamonds.’” 


In accordance with an agreement between the master iron- 
workers and their employés made six months ago, when the men 
resumed work in the upper reaches of the Clyde, the committees 
of both parties had a meeting on Thursday in Glasgow, to con- 
sider the question of wages. The Masters’ Committee stated 
that the trade was in a very low and unprosperous state on the 
Clyde at present, and the only hope of a reaction to secure work 
was a still further reduction in the wages of several of the classes 
of workmen. The conference lasted some time, and it was inti- 
mated to the Men’s Committee that the Employers’ Committee 
would call a meeti:g of their whole body in about a fortnight to 
consider the whole matier. It was agreed that another meetin 
of the two committees of employers and employed should be held 
on the 25th of July. 


At the Philadelphia Exhibition, it will be remembered, an 
International Committee, consisting of commissioners who were 
over reporting for the different countries, had a discussion on the 
classification of iron and steel, and pro new definitions. 
Among those on the committee were Mr. I. Lowthian Bell, 
M.P., F.R.S., and Dr. Reuleaux, of Berlin. The German 
Ironmasters’ Association has, according to the Jron and Coal 
Trades Journal, just had this classification under discussion, and 
resolved :—(1) that a general classification of iron and steel is 
neither necessary nor useful ; (2) that the tests now customary 
for testing iron and steel goods—hammering, bending, and loading 
for rails, Cetin for axles, pulling for sheets, &c.—are sufficient ; 
(3) a specification of limits of value of the properties of iron and 
steel goods in reference to their uses is desirable ; (4) that a 
further prosecution of the experiments hitherto conducted by the 
association, with common commercial irons, is therefore desirable, 
in view to an eventual special classification of railway material ; 
(5) that State testing be placed under the control of a commission, 
consisting on the one part of delegates chosen by consumers and 
producers alike, and, on the other, of approved men of science ; 
(6) quantities of metal in railway contracts to be determined by 
ironmasters conjointly with the railway engineer ; (7) that the 
pro made by Dr. Reuleaux, to draw up a table of properties, 
and stamp goods with a mark corresponding to a designation in 
the table, is impracticable. 


‘“*THE supply of ice in Bombay has failed,” was the announce- 
ment which greeted the inhabitants of that city and the surround- 
ing country about the middle of last month ; and no one who has 
not experienced a week of life in India without ice can conceive 
the dismay with which the report was received. A large trade in 
ice is carried on between India and the North American ports, 
Boston being the principal place of shipment, and, with the 
special arrangements made on board the vessels for keeping down 
the temperature, it is found cheaper to import it in this way than 
to make it artificially. The man who can devise some means of 
making ice by artificial means, in large quantities and at a 
sufficiently low cost, will make his fortune and confer an immense 
boon on those whose fate it is to dwell in countries beneath the 
sun. A little enterprise would “aay ers open up @ new field for 
the supply of ice for India in the Antarctic regions. The lands 
and seas surrounding the South Pole require exploration, and a 
vessel destined to press the icebergs of that region into the service 
of the inhabitants of India would be able to drive a lucrative 
trade, and at the same time do science a service. It would hardly 
be possible, perhaps, to take a giant iceberg in tow, and haul it 
bodily into Bombay Harbour, but with the easy means afforded 
by dynamite of breaking up these floating monsters into suitable 
sizes for stowing on board ship, the neglected supplies might, 
thinks the Colonies and India, be utilised with :omparatively little 
difficulty. 
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THE PHONOGRAPH. 





We have often referred to this beautiful apparatus, but 
since its introduction to this country several improvements 
have been made, the latest form being that shown in the 
accompanying illustrations. The apparatus from which our 
illustrations are taken is not, however, in England, but at 
Paris, and we have every reason to believe that we here show 
the very latest development of the instrament. The phono- 
graph proper is simply a cylinder B, Fig. 2, supported on 
the screw shaft C. The cylinder B has a grooved surface—in 
fact, is a screw of larger diameter of the same pitch as C. 
Originally the machine was turned by hand, but the incon- 
venience of this was t, and the results obtained not at all 
satisfactory. Mr. Eien ban ahld a detenth action, with 
an excellent regulator, as shown in the drawings. The 
mouthpiece E opens on a diaphragm A, on the further side 
of which is fastened an agate point. In order to pre- 
pare for active operations the cylinder B is covered 
with tin foil, the agate point brought accurately into a 
position, which may be regulated to a nicety by the 
screw S. The heavy brass piece M, which carries the 
diaphragm and mouthpiece, runs in guides, and is approxi- 
mately put into position by hand. Yinding up the weight 
which actuates the clockwork, and lifting the p O, the 
cylinder revolves uniformly, grant by the flat plate air 
resistance governors shown. now the voice be di 
on the diaphragm though the mouthpiece, a series of vibra- 
tions of the di occurs, and the agate point makes a 
set of indentations in the tin foil moreor less deep noe 
the th of the sound wave. The mouthpiece used when 
ae small, Fig. 1, as the nearer the voice is to the 

phragm the more satisfactory the result. The mouthpiece 
T, Fig. 1, allows two voices to s or a duet to§be sung, 
and thus two series of indentations to be made and repro- 
duced at one and the same time. The r mouthpiece C, 
Fig. 1, is used when reproducing the sounds. To do this the 
agate point is moved to its original position on the cylinder, a 
small spring keeping it in close contact. When the cylinder 
revolves the point enters the indentations previously made, 
and reproduces exactly the original vibrationsin thediaphragm, 
and hence similar sound waves. Of course the reproduced 
sounds are feebler than the original ones, but Mr. Edison has, 
we believe, managed to invent an instrument that will 

ify the sounds, so that it is simply a question of appa- 
ratus how loud the reproduced sound shall be. The utility of 
the phonograph can be better imagined than described. One 





eager philologist desires to obtain specimens of all the Indian | 
dialects of North America, and we can well imagine the extra- | 


ordinary interest with which we should invest the instrument 


if we had a number of indented pieces of foil stored upffrom | 
Chaldean, or those far off centuries, when the original Aryan 


tribe luxuriated in tent life in the centre of Asia. 








BENT CRANKS. 

Few things are more remarkable in the changes which have 
taken place in the policy of manufacturers, and in the manage- 
ment of engineering works, during the past twenty years, 
than the development of ‘‘specialty.” Previous to that time 
most engineering works were ‘‘ general.” This was particularly 
the case with agricultural engineering works, and obtains 
more with them now than perhaps with most other classes. 
The tendency is, however, to extend the principle of division 
of labour to entire factories, by limiting the number of sorts of 
articles produced. This is “py of economy in man 
ways. It lessens the number of draughtsmen soquiceds 
the number of patterns, the number of foremen, and the 
number ef tools, icularly of machine tools. It also 
increases the number of hours during which these 
are continuously employed, and thus cheapens produc- 
tion by the greater return for the capital so invested. The 
system also enables manufacturers to invest more capital 
in special tools than would otherwise be possible, and his con- 
stant attention to one class of implement or article enables the 
producer to discover and remove imperfections both in the 
article itself and in the processes of its production. The 
requirements of the consumer are thus secured, and superior 
articles are produced at a lower cost than would be possible 
where many kinds of articles are made and small attention 
given toall. The origin and growth of the works to which 
we are about to refer give evidence of the economy and 
superiority attainable by this system of limitation. When 





Mr. Edward Clarke first started his little works at Lincoln, 
very few believed that a manufactory devoted to the pro- 
duction of a single article could possibly be successful. y 
a few small maaufacturers, it was said, whose means did not 
allow them to provide the n plant for making 
cranks, would go to Mr. Clarke for so simple an article. It was 
not then seen that by confining his attention to this 
one thing, he would be enabled to arrange his plant and to 
construct machinery which would secure a t reduction in 
the number of operations required to produce the forging. 


| This, however, has been accomplished, and a large proportion 


of the whole of the firms in Great Britain requiring bent 


| 


| 


| 





off if an attempt be made to bend it quickly, is a very good illus- 
tration in point. Mr. Haswell, Engineer-in-Chief of the Aus- 
trian State Locomotive Works, has long made a most valuable 
practical application of the ascertained value of the element 
of time in operations involving the flow of iron. His methods 
of producing pressed forgings has become common on the 
Continent, though their application has not been favourably 
received in England. Attention to this condition is one of the 
chief sources of the success of Mr. Clarke’s method of making 
bent cranks. Though it may seem paradoxical, it enables him 
to produce a crank or a given bend in less total time than was 
necessary by the old methods of forging. By the latter, a 


cranks for the engines or machines manufactured by them, now | crank was made, chiefly by hammering, and each successive 
find that they can buy cranks more cheaply and better made | blow was attended by a change of form, effected in so short a 


than they can produce them at their own works, 


In making 
bent forgings 
































period that it may be considered as without assignable dura- 


e time occupied in producing a given change of | tion, the iron being much distressed in the process, as its 























CLARKE'S HYDRAULIC CRANK BENDING APPARATUS. 


form is a very important element in the conditions necessary 
to soundness. In order to prevent distress or fracture of the 
material to be manipulated, time must be given to allow of 
the flow and re-arrangement of its particles. Otherwise 
partial or complete separation occurs internally or externally, 


or both. The result is, a forging perhaps a ntly 
sound, but really containi either undiscoverable flaws 
or planes of weakness. The researches of M. Tresca 


are particularly valuable, as showing the large changes 
in metallic forms that may be produced without reduc- 
ing their strength, provided that the changes are sufficiently 
slowly made. A well-known illustration of this, though not 
pertaining to highly elastic bodies, such as glass, is the change 
of shape producible by slowly-applied pressure to a piece 
of sealing wax. This material, it is true, some 
qualities characteristic of its class; but the bend which 
may be made in a stick of it under a small and slowly- 
applied pressure and ata temperature maintained much below 
that at which it remains quite hard, and at which it will snap 





particles were not allowed time to flow or rearrange them- 
selves while under the pressure due to the blow. Only very 
good and ductile iron could withstand the treatment. 
Referring to the annexed ee myer which sufficiently 
illustrate the or of the hydraulic crank bending machinery 
employed by Mr. Clarke, Fig. 1 illustrates the press and die 
used in making cranks of the smaller sizes. 
working in a vertical cylinder and carryin, 
the left and right of B and B' respectively, he h not shown 
in the di , are horizontal cylinders provided with rams, 
which are brought up to the end of the bar to be bent into crank 
form, as indicated at B B, Figs. 2and 3. The iron or steel 
bar G, heated in the case of the former material to yellow 
redness, and in the latter to red heat, is first placed on the 
upper part of the die D, which determines the throw of 
the crank. The — rollers E E are then placed at 
about the position shown by the dotted circles on the right. 
Upon the movable pin axles of these rollers are then placed 
bearing blocks with handles, and the head F descends thereon. 


t Aisa ram 
a head F. To 

















JuNE 21, 1878. THE ENGINEER 439 
q 
THE PARIS EXHIBITION—AMERICAN WOOD-WORKING MACHINERY. 
(For description see page 345.) j 
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Fic. 6.—FAY'S PLANER AND MATCHER. 
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This head is caused to descend slowly, and so bring the | 
axles of the rollers against the inclined edges of the horns of 
the die casting. They are thus, in their descent, caused to 
move downwards and inwards, and to press the bar towards 
the re-entrant angles of the die. By this means alone the bar 
assumes an approximately cranked form, and the head F by 
that time rests upon the part of the bar upon the top of the 


die and holds it firmly. The rollers being now removed, the 
rams B B" of the horizontal cylinders are brought up to the 


ends of the bar, and the latter is well forced home into the 
corners at D. The head Fis now slightly raised, and the 
horizontal rams slightly withdrawn, and “fuller” blocks, 
like those shown at it Fig. 3, are placed in ition. The 
vertical and horizontal rams are again brought into play the 
latter by means of interposed bars, as shown at ry ‘ig. 3. 
The blocks H are thus forced home, and the formation of the 
crank is completed. It might be imagined that this process 
is one of considerable duration. We have, however, seen 
cranks from 3:5in. round iron thus made in from seven to 
eight minutes. The removal of the pressure and its re-appli- 
cation with the changed tools are matters of but moments, 
so that the bending operation occupies and extends 
over the greater part of the seven or eight minutes—certainly 
over about six and a-half minutes. It is thus practically 
continuous, and the movement is so slow and steady that it is 
difficult to observe it, though from minute to minute it is seen 
that the bending has taken place. It is by this extreme 
steadiness and slowness of motion that the iron is bent into 
a comparatively sharp corner without distressing it. Time is 
given for its molecular re-arrangement. To produce a crank 
of 3°5in. iron, would, by the ordinary method of forging it or 
hammering it into shape, occupy a smith and two or three 
strikers from two and a-half to three hours. Thus this slow 
_ of pressing it into form, compared with which the 
hammer method is very barbarous, produces the crank in less 
than »'y part of the time occupied by the latter method. 
The vertical and horizontal cylinders of the press used for 
these smaller cranks are respectively 10in. and Sin. in 
diameter. The water pressure employed varies, but the 
average may be taken as 1 ton on the square inch, though of 
course this is reduced to any required extent by the 
manipulation of the inlet and outlet valves, by which the | 
rams are controlled. The water is supplied to this | 
ress by one set of four plunger pumps, the plungers 

ing 2-2in. diameter and 2°75in. stroke. The larger presses 
about to be described are supplied by a double set of three- 
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throw pumps, the plungers of which are of the same dimen- 
sions as those supplying the small press. The method of 
procedure in pressing large cranks is somewhat similar to that 
described with reference to those of smaller sizes. The press, 
however, is much larger, and is fitted with five cylinders, as 
indicated at Figs. 2 and 3. When a single or a symmetric 
double-throw crank is to be produced, the bar, heated for a 
sufficient portion of its length, is placed with that part which is 
to form the crank journal upon the part D of the die, and held 
firmly by the descent thereon of the vertical plunger A. The 
form of the die is more clearly seen in the annexed cut, Fig. 4. | 
A bar, with a “‘ fuller” shaped end in place of rollers, is then 
ma on each side, in the places of those marked CC’, 
ig. 2, but in a more nearly vertical position, instead of at an 
angle of 45 deg., which is that of the two intermediate cylin- 
ders. A small force suffices to bend even a 12in. bar, when 
hot from the fire, through a small angle—say 15 deg. When | 
this is done, the fuller bars are released, and placed at an 
le more nearly coincident with that of the plunger. The 
rollers E are then dropped in aoe and the plungers B brought 
up against the ends of the bar, and the pressing proceeds 
simultaneously with the four plungers, thought not necessarily 
with equal pressure from all. The bending having proceeded 
as far as possible with the rollers, by simply pressing on 
the ends of the bar, the plungers are withdrawn slightly, the 
blocks HH dropped into place, and the bars II and CC’ 
placed in the position shown in Fig. 3. All the presses are 
then put in action and the crank completed. In this press the 
horizontal cylinders are 12in. diameter, and the others are 10in. 
diameter, the press employed sometimes reaching nearly two 
tons per square inch. The cranks generally leave the presses 
finished, though some of the larger cranks, especially when 
double and of the Z form, require some subsequent trimming. 
For most cranks Mr. Clarke makes his own bars from faggotted 
scrap, and during their manufacture care is taken to make the 
parts at the position of the journals and bends larger than 
elsewhere. For the bends this excess of diameter is not con- 
centric but is excentric, with the whole excess on the outside 
or convex side of the bend. More material is thus placed at 
the points where the greatest strength is required. 


In preparing the bar for making a locomotive crank with 
flat cheeks, it is forged of different shapes at the different 
= so that it presents very much the form of an ordinary 
ocomotive crank straightened out. The process of bending 
is thus facilitated, and the advantages belonging to a soundly 
made bent crank are secured for locomotive purposes. One 
of these has now been running for some time on the Great 
Northern Railway. Its diameter in the crank journal is 8in., 
and the throw 12in., the width between the cheeks, when 
finished, being 4°75in.; its weight was 18 cwt. A similar 
crank was in the lathe, at the time of a recent visit, for the 
Great Eastern Railway. During the same visit we saw two 
bends made, in the process of pressing a large double throw Z 
crank for the Northampton Waterworks Company. In making 
these cranks, only two bends instead of four can be made at 
one time as each half of the same dip or throw is at a different 

The crank referred to was 13in. diameter at the bends 





e. 
= eo diameter in the shaft. The bar was brought from 
the fire, placed on the die, and four of the presses brought 


into play for holding and bending. The straight bar slowly 
changed its form until it took the desired ~~ shape, 
the whole operation occupying twenty-five minutes, Not a 
blow was struck upon it, and this is what impresses the 
observer most who has not previously witnessed this applica- 
tion of hydraulic power to the relief of smiths and strikers 
from their heaviest and hottest work. The men stand and look 
on, simply at the right moment changing the necessary tools, 
and acting as the intelligent directors of mechanical power. 

Among other samples of the excellent work med wet by 
the Clarke’s Crank Company, we noticed a three-throw crank 
pressed from Qin. round bar. It formed a good example of 
the value of the process employed, showing well the facility 
which the method of treatment gives of securing correctness 
of form. Besides the apparatus which has been described, 
the company have a sufficient number of lathes for turning the 
cranks, a large quantity of which they send out ready to put 
into the engines or machines for which they are required. 
They are also about to extend their works, in order to make 
fagotted shafts of still larger sizes than hitherto, both plain 
and cranked. 








THE GASWORKS OF PARIS. 

Paris is, perhaps, the best lighted city in the world, 
notwithstanding the comparatively high price pe for gas ; 
and a few particulars concerning the mode of manufacture 
adopted can hardly fail to interest our readers. The general 
features of the process of manufacture adopted are now the 
same in all gasworks, and nothing special is to be found in 
any of them save matters of detail. Paris is supplied with 
gas by a single company who have no fewer than ten different 
works. We take that of lvry as the most important. 

Since the amalgamation of all the gas companies into the 
Compagnie Parisienne d’Eclairage, supplying Paris and the 
outlying districts within a radius of 18 kilometres, an alteration 
in the tariff has taken place, whereby the town and public 
streets generally are supplied at the rate of 3s, 9d., and 
private consumers at the rate of 7s. 6d. per 1000 cubic feet. 
The material used is principally Cannel coal, with mixtures of 
French and a little German produce; the daily consumption 
varies between 1200 tons of coal in summer, and 3000 tons in 
winter; therefore taking 10,000 cubic feet as the average 

roduction per ton of coal as stated by the authorities, the 
daily consumption of gas in Paris in winter is about 30,000,000 
cubic feet of gas, and at Christmas and New Yearit sometimes 
reaches 35,000,000, The holders in Ivry, on account of the 
nature of the ground on which the works stand, are sunk to a 


| great depth, there are no counterweights, and the larger 


holders, three in number, with a diameter of 42 metres, are 
guided in their rise and fall by means of friction rollers work- 
ing on both sides of double T wrought iron guides. The 
connection pipes, instead of coming in below, are attached as 
shown in the accompanying sketch. 
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The pipes A Bare of wrought iron, with cast iron socket 
joints, merely turned up and lubricated with tallow, and are 
placed opposite to one another. There is no apparent escape 
of gas. Each of the large holders contains about 85,750 cubic 
feet of gas, at an average pressure of 17 centimetres of 
water. The thickness of plate is 8 millimetres at the top, 
gradually decreasing towards the base. The retorts are heated 
by an application of the Siemens’ regenerative furnace ; the 
quantity of coke obtained averages 72 per cent., it is 
afterwards crushed and sorted into four different sizes, and 
sold at prices varying according to the time of year. As a 
guide we publish the rate for the month of May in the current 
year at the different gas works in Paris per hectolitre—equal 
to two and three-quarter bushels :—Large coke, 1°65f.; No. 2, 
1-75f.; No. 1, 1°80f.; No. 0,1°85f. Delivered at the houses, 
large coke, 1°75f.; No. 2. 1°90f.; No. 1, 1°95f.; No. 0, 2°00. 
It is computed that the sale of the coke defrays the whole of 
the working expenses, and that the production of gas isa 
clear profit on the capital invested., 

The condensers are noticeable on account of the small 
diameter of the pipes, about 6in. inside; the process is 
accelerated by allowing water to run slowly down their surfaces 
by means of tin cups fitted to the upper end of each, with 
sufficient annular space to allow passage for a small amount of 
water. A new form of 
exhaust has been introduced 
to replace the old telescopie 
arrangement, with plungers 
and tar valves erected in 
1830 by Messrs. Powell, of 
Rouen, which, on their re- 
moval in 1877, were in per- 
fect working order. e 
new engines have not been 
sufficiently long at work 
to enable the company to 
give a decided opinion as 
: to the merits of the system. 

There is a very interesting arrangement of revolving fire 
bars for burning compressed fyel—‘‘ Briquettes ”—‘‘ system 
Schmitz.” These are cast iron, hollow, perforated pi with 
an external thread ; we shall more fully of this’ grate 
at a future date, as well as of the form of boilers, and to the 
results obtained. 

_ In order to extract the tar alone from the gas before reach- 
ing the purifiers, whereby the work of the latter is simplified, 
& very Ingenious apparatus, by Messrs. Pelouze and Audouin, 

nm at work for some time and given very satisfactory 
results. The gas enters a chamber and passes up into the 
space above through the sides of a double-walled perforated 
zinc sieve, at a pressure of about 64 centimetres water, and 
deposits its tar during its passage, which tar is collected in 
vessels and pumped to the reservoir, In addition to the usual 
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‘ky cee of gas coke, there are large ovens for coking coal 
or locomotive purposes, one set of which is worked by a 
double-action ram for expelling the coke, and the other on 
poo es principle of uncovering their ovens when the charge is 
cool, 

The well-known machine for making briquettes is also 
employed, and although the company exhibit in their pavilion 
at the Exhibition a model of an automatic arrangement for 
charging and discharging the retorts—system Jarloh—which 
we shall shortly describe, these operations are performed at 
Ivry in the old way by hand, Taken as a whole, the establish- 
ment is a model of cleanliness and order, in spite of the 
nature of its ap perp and if there is any fault to be found 
with it, it is that of an overdue attention to regularity and 
classification, entailing the maintenance of a larger statf of 
employes than he is used to in England, and making it very 
doubtful if the means are justified by the end, however 
pleasant an impression the general appearance presents to men 
more accustomed to the practical if inappropriate associations 
of the production of gas. 

The members of the Institution of Mechanical Engineers 
were invited to visit these works last week, but they took so 
little interestin thesubjectthat only about twenty-five attended 
—a result which could hardly have given satisfaction to the 
hospitable gas company, who had made the most ample 
arrangements for their reception. 





EXCURSION OF THE SOCIETY OF ENGINEERS. 

On Monday last the members of the Society of Engineers, 
which has now been established twenty-four years, made one 
of their instructive excursions, The places visited on this 
occasion were Messrs. Doulton and Watts’ Pottery Works, 
Lambeth; Messrs. Maudslay, Sons, and Field’s Marine Engi- 
neering Works, Westminster Bridge-road; and the goods 
station and warehouses of the London, Chatham, and Dover 
Railway, Blackfriars. Having assembled at noon at Messrs. 
Doulton and Watts’ Works, under the directions of Mr. 
R. P. Spice, the president, and Mr, Perry I. Nursey, 
the secretary, they were met by Mr. Doulton, sen., 
and by him conducted over the works. The party con- 
sisted of about sixty members and visitors, some of them 
catering for themselves in their selection of the articles and 
oa oee examined, while the others were conducted by 
Mr. Doulton, whose descriptions of articles, apparatus and 
methods were extremely interesting. In entering the works, 
after having seen a large quantity of articles ready for export, 
and which gave some ‘lle of the multiplicity of sorts of articles 





manufactured, the first operations noticed were the ugging 
and washing processes through which the clay is fall The 
larger proportion of the clay employed is brought from Sussex, 
and chietly from Poole. The same clay is very largely used 
in Staffordshire and elsewhere, and the great importance and 
recent extension of this trade has enforced the Poole Corpora- 
tion to appreciate the necessity for the removal of the sand 
and mud bar outside Poole Harbour. For this purpose a 
steam dredger of simple construction, made at the Poole Iron- 
works, has been at work for some months, and it is expected 
in a few months to be able to pass vessels of much larger 
tonnage into Poole than can now ride the bar. Whiter clay, 
kaolin, for the finer work, is obtained from Devon and Corn- 
wall, After being washed, the clay passes and repasses 
through small pug mills, which thevengity mix it and render 
it very tough. Some ingredients are mixed with the clay, 
and for the larger articles, such as sanitary ware, a consider- 
able quantity of broken ware and burnt clay blocks is 
employed in a finely-ground state. The lumps of burnt 
bricks and heavy broken wares are broken with the hand 
hammer and ground under edge runners. They are then 
sifted by hand to the necessary degree of fineness, and this 
— is employed to prevent cracking during the process of 
baking. The clay thus prepared is passed to the different 

rts of the works to be moulded into articles varying in size 

rom the smallest stoneware ink bottles to drain pipes up to 

30in. in diameter, large vases of exquisite finish, and archi- 
tectural work of various kinds. Among the last the visitors 
were shown the clayey material being worked into a fine 
reredos for York Cathedral by Mr. Tinworth. The subject 
on J not be an agreeable one, but the assemblage of the figures 
and the vigorous treatment generally, give evidence of unusual 
ability on the part of the artist. The greater of the work 
carried on at Messrs. Doulton’s is, however, of the coarser ware, 
and after witnessing the production of pipes by means of the 
steam squirting press and of various articles by the thrower's 
wheel, the gradual air drying by increasingly close approxima- 
tion to the furnaces and the baking in the latter were 
described. Particular reference was hege made to the process 
of glazing. Anciently, almost all this was effected by the aid 
of the vapour of salt, a quantity of which last, about 2 cwt. to 
a charge in an ordinary farness, was placed in the furnace as it 
was being filled. The advantages attending the use of this 
material for producing a glaze were that the resulting fumes 
were not dangerous, and that the glaze being produced from 
the material baked, did not fill up any of the fine markings 
or details of the patterns. These advantages were, however, 
attended with what was at one time considered a defect as to 
colour, namely, want of uniformity. To overcome this difli- 
culty, the glazing was effected by dipping the articles in 
solutions of lead or of arsenic previous to baking, and by this 
means uniformity of colour was secured, This process was, 
however, attended with the production of nauseous fumes, 
and was not allowed near Lasiben, Hence the manufacture of 
fine and ornamental pottery almost wholly ceased, though 
drain pipes and other sanitary requirements were made 
in larger quantities as the science of drainage became 
increasingly practised. The love or demand for that uni- 
formity which was once so keenly sought, has now died away, 
and the uncertain variety of colour obtained by the use of the 
salt glaze is much valued, Many fine specimens of orna- 
mental finished work were examined by the visitors, who 
were also interested in the display of sanitary fittings, seg- 
mental sewer blocks, sluice valves, irrigation channels, lavatory 
fittings, and architectural terra-cotta work in many forms. 
Outside the works a length of stoneware pipes, with Stan- 
ford’s patent joints, was put together for examination. This 
forms one of the best joints yet invented. The spigot and 
socket are of the ordinary shape, but each is fitted with a ring 
of pitch and sulphur, the surface of the interior of the 
soles and the exterior of the spigot being spherical. The 
pipes may thus be laid with considerable departure from 
regularity, and are still tight, no cementing or caulking 
material of any kind being required. 

The new premises in course of erection by Messrs. Doulton 
were next visited. These are intended for studios and 
the exhibition as well as the manufacture of the terra-cotta 
and faience manufactures, and consists of two fine buildings 





JuNE 21, 1878. 


THE ENGINEER 


441 








84ft. by 8lft., separated by a roadway of 30ft. They have 
been erected from the designs of Messrs. Weir and Michela: 
Westminster. They are five stories in height and are covered 
with mansard roofs, the chief features of the design of the 
eastern block consisting of a central oriel window ending in a 
spirelet. Both buildings are carried out in red brick, all 
dressings being of terra-cotta, which is very freely and gener- 
ally very tastefully used. Display of this material was, of 
course, a chief object, and the character of the decorations 
was evidently much influenced by the necessity for using 
small pieces, and for so arranging and selecting designs that 
the seams should be utilised as much as possible. Glazed 
stoneware pipes are used for air flues and chimneys, and the 
iron girders are supported on corbelled out fire-bricks instead 
of being buried in the walls. 

The chief feature in these buildings, as well as a tower also 
recently constructed, is the ornamentation by Doulton ware, 
as reveals, bosses, plaques, friezes, sills, &c., and great ability 
has been displayed in harmonising the colours and makin 
the best use of terra-cotta forms. The cost of this applica- 
tion of Doulton ware is slightly less than for stoneware, but 
it has the advantage of being unaffected by exposure to any 
atmosphere. After thanking Mr. Doulton for the courtesy 
with which he had received them, the members next visited 
Messrs. Maudslay’s works, over which they were conducted 
by Mr. Crossland. Here the visitors examined the engines 
for H.M.S. Orion. This vessel, it will be remembered, was 
commenced for the Turkish Government, and it, as well as 
the engines, is similar to the Belleisle, formerly the Memdou- 
hiye, and under that name illustrated and described in THE 
ENGINEER, vol. xliii., pp. 38 and 65. The new screws of 
increased pitch for the despatch vessel Iris were also 
examined. ‘These are made of brass or gun metal, and 
nothing is more conspicuous throughout these works than 
the lavish use of this material, not only where this is 
unnecessary, but where it- is positively attended with 
disadvantages of a most decided character Ht has been proved 
by exhaustive experiments, recorded in the British Associa- 
tion Reports, 1839-40-42, that not only copper, but tin, lead, 
bronze, and brass all tend to promote corrosion of the iron or 
steel ships’ plates, though in various degrees. Brass is less 
powerful in its electro-negative action on iron in sea water 
than any of the other metals or alloys mentioned, but the 
relative corrosion of iron plates exposed alone in sea water and 
exposed in contact with brass is as 1 to 3°43. This fact 
explains the corrosion round the flanges of sea cocks, which 
has in too many cases resulted in the loss of ships and lives, 
which has sometimes been attributed to carelessness in leavin, 
the cocks open or inability to get them shut. The truth 
has been, however, that the cock and the plate that held it 
were gone. 

After leaving these works the members went over the fine 
warehouses and the goods stations of the London, Chatham, 
and Dover Railway at Blackfriars, and saw the working of the 
traffic there by hydraulic lifts, cranes, and capstans— 
machinery rendered necessary by the height at which the 
company’s line stands above the roadway below. The system 
was laid down by Sir W. Armstrong, and has its source of 
power in two fine 25-horse power horizontal engines, which 
work sympathetically with two large l7in. hydraulic rams, 
with accompanying 80-ton accumulators, The warehouses 
were illustrated in THe ENGINEER a few years since. In 
the evening many of the members dined together at the 
Guildhall Tavern, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘wd the opinions of our 
correspondents. 


WATER-TIGHT BULKHEADS, 

Sir,—Allow me to make a correction in your valuable paper 
on water-tight bulkheads—Enoinegr for June 14th, e 416— 
in all other respects so true a. It is not a fact that 
water-tight bulkheads were introduced in shipbuilding posterior 
to the era of iron shipping; nor is it a fact that their introduc- 
tion earlier was impossible because the construction of the bulk- 
heads themselves in timber was itself an impossibility. Both 
these errors have had their origin in the pertinacious efforts made, 
commencing about fifty years ago, by the late Mr. Charles Wye 
Williams, of Liverpool, the manager of the City of Dublin Steam 
Packet Company, to publish himself as the first inventor of ship 
construction in water-tight compartments, and the early introduc- 
tion of these in some of the steam ships, in the ownership of 
which Mr. Williams was more or less interested; but the pro- 

»sal to divide ships into compartments by water-tight bulkheads 
ion back to a period long anterior to that at which an iron ship 
was first heard of. In the plates referring to the articles on naval 
construction in the great folio edition of the French Encyclopédie 
of Diderot and Delambre, the publication of which was com- 
menced about 1770—as also in several books, both French and 
Spanish, of about the same period—water-tight bulkheads are 
clearly described, and their construction in timber as parts of the 
hull of the ship, and offering quite as great resistance to 
ep nee transverse pressure as most of the iron bulkheads 
of the present day, may be seen illustrated by engravings. 
The invention, therefore, whatever may be its merits, is, in 
principle, not due to iron shipbuilders of any nation; and as it 
seems probably to have originated in one or other of the old 
French naval dockyards—I have some reason to think in that of 
Rochelle—it would now be difficult, if not impossible, to ti aee the 
invention to its true individual source. It is unquestionable, 
however, that the cost of bulkheads of timber, and the great incum- 
brance which their construction caused to the useful hull space of 
ships, as well as their comparative inutility when employed, pre- 
pe get Ae agg ges of the invention during the timber epoch 
of shipbuilding, while the facility of their application to ships 
built of iron, re-directed the attention of naval architects to their 
use. Constructively, the weak point of every iron bulkhead is 
undoubtedly at and near its tact and tion, with the 
sides and floor of the hull, and the tion of strengthening 
those parts by splitting the thickness of the bulkhead into two 
plates, ogee oe as they approach the hull sides, seems capable 
of being worked out into results of value. The increased cost 
of building ought not to preclude the introduction. One cogent 
objection, however, seems to be, that unless the s between 
the divergent plates be sufficiently large to enable easy and 
frequent examination of the state of the plates forming the 
narrow triangular cavity to be made, and means taken by paint- 
ing, &c., to retard their corrosion ; the bulkhead thus constructed 
might become reduced by undetected corrosion to an almost un- 
resisting shell, the corrosion being situated along that portion of 
the bulkhead where the stresses visited upon it, being the greatest, 
call for the maximum of resistance. 

Your remarks on the necessity for instantaneously shuttin 
and perfectly staunch closing doors as ar to any re 
safety supposed to arise from water-tight bulkheads—i.e., bulk 
heads which are only water-tight while they are not wanted, and 
will in all probability cease to be so at the moment when they 
might be of use—are both practical and important. I fear, how- 
ever, that the problem of how to fit water-tight a flat valve or 
door to a frame which may be bent or twisted into any form, 
will present itself to most minds as irresoluble, and that perhaps 











any attempt to so adapt the frame to the rest of the btilkhead 
that the former must remain a plane unaltered in form, while 
the latter may twist or bend to any extent, may prove equally 
impossible of solution. 

It therefore seems to me that the alternative adopted of late 
years by the constructors of the French navy, of permitting no 
aperture of communication through a bulkhead, unless the 
same be well above the water-line, is that which sound common 
sense dictates in the present state of our knowledge. 6 

London, June 17th. 

Sir,—Having read with much interest your able article “On 
Water-tight Bulkheads,” also the letter of your correspondent on 
the same subject, in last week’s EnGineer, it has occurred to me 
that there are still a few 7 which require our consideration, 
as doubtless we have still on hand plenty of material for cata- 
strophes such as have already happened, For instance, how 
many of our merchant steamers which are said to be divided into 
water-tight compartments would remain on the surface if one of 
the largest of those spaces were filled with water when the vessel 
was fully loaded? Previous to Plimsol’s mark I have no doubt 
we would have lost them all if put to this test; but since, there 
is a probability of some being left, which, if not saved by the 
nature of the cargo, would certainly be a novelty, as we do not 
hear of instances of any vessels failing to go down after being 
popes F Se a ete anywhere on the broadside toadmit more water 
than the ship’s appliances are capable of discharging. Notwith- 
standing the very serious and costly warnings we have of the 
utter uselessness of our present system, the farce still goes on in 
shipbuilding yards of flushing the bilges to the extent of a few 
feet while the vessel is on the stocks, in the presence of inspectors 
who gravely certify if the compartments are all tight. Now, as 
we know that all this means nothing, we should insist upon 
another test a little nearer what we try to guard against, viz., 
filling the largest compartments in the ship when  * vessel is 

oat and in regularsea-going trim. If sheshould remain above and 
everything right, with alittle margin of safety left, a certificate 
to that effect placed in a prominent part of the ship would be no 
small comfort to her crew and passengers. That our naval 
architects are capable of designing, and our shipbuilders building, 
such vessels there is not the slightest doubt; and if this sinking 
test was esinted in the contract, we would soon hear the last 
of such calamities as the loss of the Northfleet, Strathclyde, 
Vanguard, Grosser Kurfiirst, and a host of others less distin- 
guished. 

Our first care should be to understand the nature of the trade 
in which the vessel is to be engaged, as we would have to make 
the size of the com ents in proportion to the specific gravity 
of the cargo. This accomplished, with a surplus of floatation 
left equal to at least one and a-half of the largest spaces, our 
attention would then be required to make the bulkheads of suffi- 
cient strength to sustain their full area of water pressure. ‘That 
we can do this as easily with bulkheads as with dock-gates is 
unquestionable. Our present defect seems to be more a want of 
rigidity over the? pee than deficient fastening to the shell. 
Woval architects are tent with angle bars running in most 
cases up the centre of each strake of plates, with an occasional 
shelf-plate or bar running across, to which are fastened deck ties, 
stringers, &c. That this is not enough, we know from the fact 
that the collision bulkhead, which in large steamers is supported 
by five or six plated decks, and has but a small area, often 

uires assistance when put to the test. 

f a bulkhead is cro: at regular intervals with girders pro- 
perly bracketed to the frames, of sufficient strength to withstand 
the utmost pressure it may be required to resist, the plating will 
have little todo com with the present system, and the local 
strain on the ship’s side entirely obviated, as the fastening of the 
ends of the girders could be distributed over a few frames. Is 
the failure of bulkheads not due to their first giving way in the 
centre, when the amount of leverage brought to bear on the 
fastening all round the shell would bring it away also? The 
compensating plates, now universally adopted for filling between 
the skin strakes of shell plating round the seat of the bulkhead, 
makes this the strongest of the hull, and with girders 
judiciously arranged it would be, notwithstanding the additional 
weight, the last part of the ship to give way. 

if doors are absolutely necessary in the bulkheads they should 
be kept some height from the floor to give ample time, say five 
minutes, for closing in such a case as that of the Grosser 
Kirfurst, and if it were possible to make a door that could be 
operated on by the leak it would save a world of trouble, as the 
most rigorously drilled men would be sure to lose a portion of 
their discipline at the supreme moment of a pitch in. B. 

Stirling, 18th June. 


CONTINUOUS BRAKES. 

Srr,—In our letter of the 7th inst. we were led into a mistake 
with reference to the number of vehicles run on passenger trains 
by the Chemin de fer du Nord, by taking the figures published 
by A. Chaix et Cie. in 1875, as the official report of the rail- 
way companies of France. Mr. Yeomans, of the Vacuum 
Brake Company, called our attention to this mistake, and gave us 
a book, issued by the Chemin de fer du Nord, showing the number 
of carriages and other vehicles run on passenger trains to be 
3607. We find there are 1918 passenger carriages of all classes, 
812 luggage vans, 325 carriage trucks, horse boxes, milk vans, mail 
vans, and fish trucks, and 552 heavy merchandise wagons (12 tons). 
Mr. Banderali, one of the engineers of the Chemin de fer du 
Nord, confirmed these figures, but was not prepared to say that 
his company had actually ordered the vacuum brakes for all of 
the above vehicles. He, however, remarl:ed that should his com- 
pany proceed to put the vacuum brakes on all trains, they would 
proba ly put pipes under the last-mentioned class of vehicles. 

We should have mentioned in our letter of the 7th inst. that 
the vacuum brake has not been adopted by seven railways in 
Germany, and has not, so far as can be learned, been adopted by 
the Paris-Orleans. 

We are glad to state the facts in reference to the number of 
vehicles on the Chemin de fer du Nord. 

The Westinghouse Continuous Brake Company, 

Gro. WESTINGHOUSE, JUN., President. 

St. Stephen’s Place Chambers, Westminster, 

London, 18th June. 


Sir,—We notice in your issue of the 14th inst. a letter signed 
“George Westinghouse, jun.,” wherein he refers to several 
inaccuracies in your article on “‘ Hardy’s Vacuum Brake,” pub- 
lished in your issue of the 17th ult. 

We admit your correspondent’s statement regarding the Etat 
Belge was wrong, but this was owing to the erroneous insertion 
of the name of this line in the list of railways using our brake to 
any extent. e wish to state, however, that we have never had 
a fair and impartial trial on the above-mentioned railway, and 
that their decision was arrived at after trying the Westinghouse 
automatic brake for one day aly, under the supervision of the 
engineer of the Westinghouse Brake Company. 

garding the t of 7 ger rolling stock on the Chemin 
de fer du Nord to be fitted with the vacuum brake, we have 
handed Mr. Westinghouse an official list of such material, 
showing 3607 vehicles. Our contract also includes all new or 
additional stock for the next five years. Hardy’s automatic 
patents were only taken out after having been submitted to two 
of the most eminent patent counsel of England and Austria, all 
of whom unhesitatingly pronounced them perfectly free from any 
infringement of the Westinghouse or any other system. We are 
quite prepared to contest our rights in any court of law. 

As to its taking from three to five seconds to create a vacuum 
of 15in. in one carriage at our exhibit in Paris, we beg to state 
that we deemed it more aie ed to exhibit our brake as applied to 
railway trains, and not to deceive people. Mr. Westinghouse is 
working three pumps and an immense reservoir to show the 
working of his brake on ten carriages ; to compete with this we 




















should use three ejectors. The statement he makes is false, as 
the time required to create a vacuum of lin. in seven .sacks— 
equal to seven carriages—at our exhibit does not exceed two 
seconds, and this with a steam pressure of only 701b. per square 
inch, whereas our ejectors are constructed to work at 100 1b. or 
above. T. G. Harpy, 

Patentee Hardy’s Vacuum Brake. 

D. M. Yeomans, 
General Manager Vacuum Brake Co. 
London, E.C., June 18th. 





THE NINE HOURS MOVEMENT. i 

Srr,—Referring to your article on the “nine hours” in 
your number of June Ist, the loss to employers is not so 
great as at first sight it would appear, if all the circum- 
stances be taken into account. During the ten hours’ period 
one and a-half hours were given to the men on Satur- 
day; in addition to this, five minutes was allowed at every 
time the men came in, viz., at six in the morning, at breakfast 
time, and dinner time, thus giving the men fifteen minutes per 
day, all of which has been discontinued since the nine hours. 
Fifteen minutes per day, including ten minutes on Saturday, 
would be eighty-five minutes per week, which added to the one and 
a-half hours would be nearly three hours. So that the gain to 
the men and the loss to employers is really only three hours. 
The question arises whether it is worth while to convulse the 
engineering trade for this small matter. 

uring the last two years the engineering trade has been as bad 
and worse in Germany, France, Belgium, and America; in fact, 
there has been scarcely any trade in the universe. It is not easy 
to see in what way a return to the old ten hours system would 
have any sensible effect when there is not trade to compete for. 

London, June 18th. ALPHA. 

ATHERTON’S PATENT TIRE FASTENING. i 

Srr,—The question raised by your correspondent, ‘‘ Diogenes,” 
in reference to the above, in your issue of the 10th May, and 
alluded to again in his further letter in your issue of the 31st 
May, I think may not be considered by him, or by others who 
are practically acquainted with tire fastenings, satisfactorily or 
conclusively settled without an actual statement of facts bearing 
out what I have asserted. I therefore take the liberty of send- 
ing this for publication in your widely circulated columns, hoping 
you will kindly do me the favour of inserting this letter. 

A pair of ordinary wagon wheels, 3ft. lin. diameter, were put 
into 2 lathe, and a cast iron brake block forced against one of the 
tires by means of a weighted bar, giving a total pressure of 
43 ewt., corresponding as nearly as possible with the condition 
under which wheels are actually running on a line with steep 
gradients. The lathe was started and the wheels revolved 153 
times per minute in one direction for fifty-five minutes. They 
were then revolved for twenty-five minutes at the same speed in 
the oppesite direction. This is equal to a distance of twenty-six 
miles travelled at the rate of seventeen miles per hour with a 
brake on continuously. ‘The wheels became so hot that the 
spokes felt perceptibly warm at the boss ; the tire was raised to a 
temperature that instantly evaporated water. There was not 
found to be the slightest looseness of the ring or centre in the 
tire, or any movement from their original relative positions. The 
ring had only been screwed into the tire the day before the trial 
with oil upon the thread ; no set screw was used to lock the ring; 
there was no corrosion of the ring; the thread had not been 
knocked down. 4 

Under the most unfavourable circumstances, therefore, it has 
been proved that the ring and centre remain perfectly secure in 
the tire. Such facts speak for themselves. The trial was 
witnessed by several persons connected with the Pearson and 
Knowles Coal and Iron Company, also the chief of an important 
railway abroad. 7, ATHERTON. 

Warrington, June 11th. 


AIR AND CORROSION IN MARINE BOILERS. 

Srr,—I am glad to find by your excellent article of last week 
that you lean to the opinion that air may have much to do with 
the internal corrosion of boilers. I have for some time been led 
to this conclusion from noticing the large quantity of air that 
is pumped into the boilers with the feed-water of surface-con- 
densing engines, as a natural result of the conditions under which 
the pumps of such engines work ; and it has struck me as strange 
that so far as 1 am aware, no attention has hitherto been called 
to this fact. In the case of jet condensing engines, the hot well 
is always full of water, having a head at least equal to the water 
outside the vessel, therefore the feed-pumps, having an unlimited 
supply to pump from, are always full of water, and very little 
air is drawn into the feed. But the state of things is very different 
with a surface condenser, here the hot well having only the 
limited condensed water for its supply, is kept drained by the 
feed-pumps, and as these latter are always considerably larger 
in capacity than is required for the boiler supply, it results in 
the plungers at each up stroke drawing in a large quantity of 
air to be compressed on the down stroke, and in its passage 
through the valv-s it probably mixes with the water, which thus 
becomes a species of “* suck water.” To prove this one has only to 
open a pet cock when the quantity of air is at once manifest, and 
if some of the water is drawn off into a glass it will often be found 
quite milky in appearance from the contained air; on standing a 
few minutes it becomes transparent as the air escapes. 

As it is usual to fix the feed valves pretty low down on the 
boilers, the air has to pass some of the hottest plates before 
reaching the surface of the water, and it is not at all surprising 
that rapid oxidation takes place. It may be asked—where does 
all this air come from? considering that the hot well is usually 
not open to the atmosphere except by non-return valves. My 
impression is that much of it is regularly circulated round from 
condenser to boiler, and back again, with the steam supplemented, 
of course, by the usual leakage through glands. Now it is mani- 
festly wrong to pump air into the boilers of condensing engines, 
and something should be done to cause the feed pumps to work 
full of water, as they did in the old jet condenser days. One 
obvious way would be to fit a ball valve on the suction pipe in 
the hot well, so arranged as to close when the water is below a 
certain level, keeping the suction to pumps always well under 
water ; also, as one of the two feed pumps usually fitted to com- 
pound engines is ample to feed the boilers, one of the plungers 
might be kept out of action, and only put on when required, say, 
by a pinching screw. By these means, I think, the pumps would 
draw in very little air, but still, owing to the aérating action of 
the air pump—greater in surface than in jet condensation, from 
the lesser quantity of water brought in contact with the air—no 
doubt some air would mix with the water; and to render this as 
harmless as possible, I would suggest that internal feed pipes be 
fitted to the boilers, leading to as near the surface of the water 
as advisable, the more circuitous the better, in order gradually to 
heat the feed-water. By this means the air would probably pass 
off into the steam before coming in contact with heated plates. 
I propose to try the above arrangement in the next surface con- 
densing engines turned out by my firm, and am in hopes of being 
able to use fresh water in lcng voyages, instead of salt water and the 
scale protection, so necessary heretofore. J. P. De Winton. 

Union Ironworks, Carnarvon, June 18th. 














Sourn Kenstncton Museum. —Wuirsun Week. — Visitors 
during the week ending June 15th, 1878 :—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 25,19 ; 
mercantile marine, building materials, and other collections, 
10,047. On Wednesday, ‘Thursday, and Friday, admission free, 
from 10 a.m. to 6 p.m., Muscum, 5761; mercantile marine, 


building materials, and other collections, 2778 Total, 43,781. 


week in former years, 41,322, Total 


Average of correspondi 
from th useum, 17,259,473. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den 

VIENNA.—Messrs, Geroip and Co., 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tae Witimer and Rocers News Company, 
Beekman-street. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and conjusion, we find it necessary to 
inform correspondents that letters of pet Mg to the 
public, and intended for insertion in this. nm, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. ; ' 

*,* All letters intended for insertion in THe Enaingrr, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of. good faith. No notice whatever will be taken of 
anonymous communications, 

R. E.—We never heard of such an arrangement, and we fail to see how it 
could be made to work except for extremely low lifts, 

Ay [xquiner.— We do not kaow the address of Measrs. Fay's London agent, 
but a letter addressed to the American section at the Paris Exhibition will 
Sind the firm. 

ALpua.— We could not spare time to make a drawing of your valve gear and 
determine the proper angle of advance of the excentric. Secure your 
excentric with a set screw, and you can then make the angle right by experi- 
ment, 

A Constant Reaper.— We must decline to say who makes the best reaping 
and mowing machines. You will find the lista of prizes which have been 
awarded from time to time by the Royal Agricultural Society ia our 
volumes. We have no ideu what the future speed of road locomotives will be. 

R. G.—Your tracing does not give a side elevation, 80 we know nothing of the 
arrangement of the big ends of the connecting-rods. There may be too much 
play in the crank shaft bearings. But we still adhere to our original 
opinion that there is not sufficient lead, Are you sure that the lead is the 
same for all the pistons ? 

A. B.— We cannot say whether you could burn the soot off or not unless we 
knew what the tubes contained. If water, the soot cannot be removed ; dutif 
there is a sharp draught, the soot will not accumulate. If the tubes are 
traversed by air the soot may be burned off, because it will be possible to 
raise the tubes to a red heat. 

A.N. B.—We fear you cannot mend matters without some expenditure of 
money. You say t tent has actually been obtained by the fraud of the 
person you name. That being so, according to the authority of re Bates 
and Redgate’s Patent, you are precluded from obtaining a patent for your- 
self. Whether the authority above-mentioned is good law under such 
circumstances, is, in our opinion, doubtful. You would have to bear the 
risk of argument if you applied for a patent yourself. 

Erratum.—The first line of the fifth paragraph in the column of ** Notes” in 
our last impression was omitted. The line was “ For attaching metallic 
parts to cruets, lamp glasses, and similar articles” 








PAPER BAGS. 
(To the Bditor of The Bngineer.) 
Sir,—We shall feel much be bm to any one informing us where we 
could — a machine for making and priutsag paper bags? 
London, June 15th. M. anv Co. 





SCREW MOORINGS, 
(10 the Bditor of The Bngineer.) 

Sir,—Can any correspondent oblige me by sa: what e eering 
firms are makers of screw moorings for docks Bho sm urs, or the names 
of any contractors who are experienced in laying them? T. M. 

Ipswich, June 13th. 





MACHINERY IN THE LOCK AND KEY TRADE. 
(To the Editor of The Engineer.) 

Sir,—We notice in your number of 7th June last an article headed 
“ Machinery in the Lock and Key Trade,” but while giving Messrs. H. 
and T. Vaughan all credit for introducing hinery into lockmaking, 
we think it only just to ourselves to mention that the machinery in 
question was made, and for the greater part designed, by 

Leeds, June 19th. 





Messrs, GREENWOOD AND Bat.ey. 
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MEETING NEXT WEEE. 

Royau Unirep Service Instirution.—Friday, June 21st: Discussion 
on the Prize and other Essays (honourably mentioned) on “Great 
Britain's Maritime Power : how best devi as regards (1) Fighting 
i (2) Protection of C 3 (8) Naval Volunteer, or Supple- 
men: 3 (4) Colonial and Home Defence. The Classes, Armament, 
and Description of the Vessels needed ; and the Organisation required to 
secure a Powerful and Economic Imperial Naval Force.” 
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STEAM POWER ON TRAMWAYS. 


Arter a very careful investigation, carried out by two 
Committees, Parliament has recognised in principle that 
steam power may be used on tramways. e Abesdien 
Tramway Bill, brought up to be read for the third time on 
Monday night, was opposed by Sir W. Barttelot, on the 





ground that it contained a clause empowering the com- 
pany to use steam power if they thought proper. A 
similar clause was contained in each of five other tram- 
way bills. The question raised was, whether it was or 
was not expedient that permission should be granted to 
use steam power in streets and on highways ; and after 
a smart debate, the House divided, 216 members voti 
in favour of the —— 119 against it. The bill 
as did the Belfast Street Tramways Bill, the Blackburn 
and Over Darwen Tramways Bill, the Boston District 
Tramways Bill, the Glyn Valley Tramway Bill, and the 
Wallasey Tramways Bill. It will be seen that there is good 
hope that legal restrictions will no longer prevent the use of 
English tramways for experimental ere. No doubt 
this end has been obtained principally as a result of the 
labours of the two committees which have dealt with 
tiie question. The first of these was the Select Com- 
mittee on Tramways’— Use of Mechanical Power—which 
sat in 1877. ‘Their recommendations were all in favour, 
it will be remembered, of the tentative use of steam. 
second committee was appointed in February last, with 
instructions to examine every opposed tramway bill 
“whereby it is proposed to authorise the use of steam or 
other mechanical power.” The Committee carried out 
their instructions,and have made a usr which, however, 
contains very little of importance. . They have, however, 
pegesree a set of recommendations, the principle which 
ided them being that(1) Itis notexpedient tothrow impe- 
iments in the way of the use of other than animal power 
on tramways. (2) While fair liberty should, on the one 
hand, be ted to promoters, it is necessary, on the 
other hand, to take such securities as are warranted by 
the novelty of the undertaking, and by the possible 
realisation of unforeseen consequences. (3) The local 
authorities are competent judges of the policy of encou- 
raging steam on tramways, and should be at liberty to 
make such contracts and agreements with promoters as 
they may deem best for the local interests which they 
represent. (4) The Board of Tiade should have powers 
to intervene on behalf of the public —to prevent 
undue pressure being put by local authorities upon pro- 
moters, and to prevent bargains being made by which the 
public may be injured either as residents or as rate- 
payers. (5) Looking to the novelty of the proposed 
undertaking, to the greater profits which the use of steam 
may render possible to companies, and to the possible 
fai a vacvnetgwgy ~ of ~ -_ of roo or _— 
mec power in frequented thoroughfares, it is de- 
sirable to provide for a periodical revision of tolls, and to 
provide for the cessation, at the end of seven years, of 
the contract or ment under which the use of steam 
or other mechanical power may be sanctioned, so that 
at the end of that and of recurring periods of like 
duration the concessicn should either absolutely ter- 
minate or be so modified and generally revised 
as the experience gained may seem to require. 
The Committee also s t that bye-laws should be 
prepared by the Board of Trade for regulating general 
S| or on approaching facing points or other 
Pp ; the use of*bell or whistle, or other warning 
, pam the stoppage or slackening of speed in case 
of impending danger, frightening of horses, &c.; the 
posting of bye-laws in conspicuous places ; the stoppage 
of the cars where advisable at fixed places, ¢.g., at inter- 
section of cross streéts, so as to avoid passing these at 
speed ; ingress and egress of passengers ; protection of 
passengers from machinery; and the emission of smoke 
or steam. 

We believe that Parliament has taken a proper view 
of the whole matter; nothing has been done in a hurry, 
and if due care is taken in preparing the bye-laws 
referred to above, inventors will have no reason to com- 
plain that they have not had fair play. But now that 
permission to use steam power has been accorded, the 
serious work of the engineer begins. Up to the present 
moment nothing approaching commercial success has 
attended the use of steam on town tramways either 
in this country or abroad. We are aware that the 
accuracy of this statement will be disputed, and 
we shall be pleased if it can be disputed with success— 
if, that is to say, any competent authority will produce 
facts and figures showing as the result of twelve 
months wor! on any tramway Sele a larger profit 
has been made with steam than could have been vamed had 
horses been employed. We confess that we should be 
much pleased could steam be substituted on tramways 
for horse-power; but up to the present nothing like 
profit has been earned. We put the Wantage-road 
on one side, because that is more like what may be 
termed a parish railway than a tramway. The records 
of the working of the Paris lines contain nothing that is 
encouraging. The engines have been continuously in the 
shops undergoing repairs when they ought to have been 
running, and the expenses have been enormous. In the 
United States, after the most careful and elaborate trials, 
steam tram-cars are being withdrawn, and replaced by 
horse-cars. We cannot call to mind a single instance, as we 
have said, in which steam tram-cars have really proved pro- 
fitable. Thereason isnot far toseek. We have explained it 
over and over again, and what we have predicted in certain 
cases has come to pass. It is not the tramway engines 
which are to blame, but the tram roads. We have pointed 
out that it can hardly be possible to make a good and 
durable tramway engine which will weigh less than 
five or six tons, and that such engines are certain to 
knock existing tram roads to pieces. The way in which 
this class of permanent way is conaieeiel is totally 
opposed to the use of engines weighing even as little as 
five or six tons. It is practically devoid of elasticity; 
and it cannot be packed up or kept in adjustment like a 
railroad. In winter the mud, and in summer the dust. 
tell heavily against the povtengene of the engines, an 
repairs swallow up profits. The contract price for the 


repairs of the engines used in P; was, we under- 


stand, 6s, each per day, or, in other words, each | la’ 


engine cost £2 2s. a week, for what may be termed 
0 repairs; to say nothing of extras in the shape 


of new fire-boxes, and such like. Now, it may be said this 
is a sum; but it would more suffice to 
feed a pair of horses, and counting the delays and 
loss of time incurred by the*failure of the engines, the 
pair of horses would have done as much work as the 
machine, which cost a great deal more to begin with, 
and had besides to be supplied with fuel, oil, and water. 
We have no desire to argue that steam power cannot be 
employed on tramways. On the contrary, we believe that 
it can be so sass, and that a sufficient mechanical 
success can be and has been achieved, and that by several 
engineers, notably by Mr. Hughes, of Loughborough, to say 
nothing of what been effected in the United States. 
But something much more than this is wanted. It must 
be proved that steam power is cheaper than horse power, 
Po this is very far from being demonstrated up to the 
present moment. 

If steam power is to be used successfully on tramways, 
the permanent way of these lines must be specially con- 


A | structed for the use of locomotives. Instead of the loose- 


eye ramshackle affair known as a tramway in London, 
ight railways with fish joints, and steel rails weighing at 
least 281b, to the yard, must be laid down. These railsmay 
be carried either on continuous sleepers or on iron sleepers; 
but, however, made, the so-called tramway must really 
be a very excellent light railway. How such a line is to 
be laid in streets so as not to interfere with ordinary 
traffic we shall not pretend to say. Perhaps the 
thing can be done, perhaps it cannot, but this is 
certain, that if it cannot be done, steam power 
will not take the place of horses for hauling cars. We 
have said much the same before, and experience has 
demonstrated the accuracy of our views. We now feel 
bound to warn those who may feel disposed to invest 
their money in the shares of tramways to be worked by 
steam power, to have nothing to do with them, unless it 
can be shown that the permanent way is specially adapted 
to locomotives, The idea that a badand weak tramway can 
be worked by light vr engines, because they are light, is 
a pure fallacy. Many builders of these light engines have 
to thank the bad road, and the bad road only, for 
their failure. On a perfect light railway, toy engines 
could probably be got to do comparatively good 
service; but on imperfect tracks in bad _ condi- 
tion, they are quite out of place. It is possible that 
the engineers of the lines which have just obtained par- 
i naga sanction are fully impressed with these 
truths. If so, then all may be well. But it must not be 
forgotten that the first cost of the good road will be 
much greater than that of an ordinary tramway 
track, and the estimates should be carefully examined 
to see that they are adequate. If they are not, the share- 
holders who pay for the lines will lose money instead of 
making it, and their troubles will date from the moment 
they adopt steam. With good tracks, and good 
engines, steam will be as successful on the tramway as 
on the railway; but the conditions of success are the 
same in both cases. The permanent way and the engines 
are but individual parts of a great whole, and if either 
one or the other fails to discharge its functions properly 
the entire machine will break down. Given good per- 
manent way, and good engines, steam ee cheaper 
than horse power on tramways ; given a road, and no 
matter how excellent the engines, horse-power will beat 
steam-power three times over in economy. 


OUR EXPENDITURE ¥0O2 ORDNANCE. 


THE extent to which the manufacture of ordnance is 
carried on at Woolwich Arsenal, and the cost of the guns 
thus produced, are matters of some moment, as affecting 
the armaments of the country and the amount of public 
expenditure. The accounts of the army manufacturing 
establishments for the year 1876-77, bearing date from 
the War Office, April 5, in the present year, have been 
recently laid before Parliament, and contain the accounts 
of the Royal Gun Factories at Woolwich, as examined 
by Mr. James C. Hurst, accountant and auditor to the 
manufacturing departments. It thus appears that 542 
pieces of ordnance, ranging from the 7-pounder of 150 |b. 
weight to the 800-pounder of 38 tons, were manu- 
factured during the year, at a total cost of £281,680. 
This includes every species of outlay, a proportionate 
charge being levied for everything concerned in the work- 
ing of the establishment, including the medical depart- 
ment, the cost of the expense of the library, of 
schools, and the maintenance of divine service, as well 
as the insurance of boilers, the cost cf police, and other 
items. In this way every gun has something aoe to 
it for each particular element of expenditure, even though 
the charge in some cases should only amount to a few 
pence. It will be observed that the four 80-ton guns 
just now on the point of completion for the Inflexible 
do not appear in these returns, as they properly belong 
to the accounts which will be published next year. The 
first 80-ton gun appeared in the accounts of the year 
preceding, namely, 1875-76. We should also state in 
regard to the question of cost, that the figures given show 
the result in a commercial point of view, including 
depreciation of plant, and interest on capital. 

t will be interesting to go back to some of the pre- 
vious annual returns in order to e€ @ more compre- 
hensive view of the subject. If we include the last four 

ears we find that the total expenditure for that period 
been £765,806, and the sania of guns 2422. Inthe 
first of these years, namely, 1873-74, there were manufac- 
tured at Woolwich 805 guns of all kinds, at a cost of 
£210,358. In 1874-75 the guns were 548, and the cost 
was only £94,504, few guns made that year being of the 
larger natures. In 1875-76 the guns manufactured were 
527, and the cost was £179,264. Lastly, as already 
stated, we come to 542 guns, costing £281,680. In these 
statistics we include 57 guns converted and 35 reduced 
in 1873-74, as well as three converted and sixteen reduced 
in the following year. Excepting one smooth-bore in the 
were rifled guns, and 
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years of these returns were about the same in number 
each year, that is to say, very nearly 540. But the pro- 
portion of heavy guns demands special attention. In this 
term we include guns of 12 tons and upwards. Thus 79 
heavy guns were made in the first year, only nine in the 
second, 37 in the third, and 91 in the year 1876-77. Of 
the £765,806 spent for guns of all kinds in the four years, 
the heavy guns, 216 in number, absorbed £466,108. In 
the last year’s return the heavy guns took £205,380, 
leaving little more than £76,000 for all the lesser natures. 
In 1873-74, the heavy guns cost £119,884; in the next 
year, £28,416 ; and in the third year, £112,428. 

Taking the last year’s return we find the average cost 
of a 12}in. 38-ton gun to be £3434, or £90 per ton. In 
like manner the 1lin. 25-ton gun cost £2058, or at the 
rate of £82 per ton, while the 10in. 18-ton gun cost £1340, 
or £74 ner ton, and the 9in. 12-ton gun £900, or £75 per 
ton. e 80-ton gun in 1875-76 cost £10,913, or £136 
per ton. The increased costliness of the guns as they 
grow in size is thus apparent. This is singularly true if 
we compare the cost with the power. Thus, the 38-ton 
gun has 2 muzzle energy of 11,263 foot tons, and the 
12-ton gun a muzzle energy of 3496 foot tons. If we 
compare this force with the cost of the weapon, we find 
that in the case of the 12-ton gun, the expenditure of a 
sovereign provides for the raising of a ton to the height 
of 3ft. 1lin., while in the case of the 38-ton gun the like 
expenditure will only raise a ton 3ft. 3in. he result is 
the more striking if we go outside these returns, and 
include the high result of 30,168 foot tons obtained with 
the 80-ton gun in its condition as a chambered gun, having 
a charge of 425 lb. of powder, and firing a projectile 
with a diameter of 16in. Despite the enormous power, 
it will be seen that the outlay on the gun is at the rate of 
one sovereign for a degree of energy which would raise a 
ton through a distance of rather less than 3ft. Of course 
the practical value of the larger gun depends on its power 
to penetrate a thickness of cw ser against which 
the lesser weapon would launch its projectile in vain. 
The heavier weapon is also able to equal the performance 
of the other at a greater distance. 

The total weight of the heavy guns manufactured in 
1873-74 was 1518 tons. In 1874-75 the weight was only 
300 tons. In 1875-76 the amount became 1162 tons, and 
in 1876-77 the figure rose as high as 2385 tons. Thus in 
four years the heavy guns cumbered the earth or the sea 
with a weight of 5365 tons. The proportion between 
material and labour in the production of these weapons 
is worthy of notice. Taking the last of the returns, we 
find that in the 12-ton gun the material cost £570 and 
labour £179. The remaining cost of the gun is made up 
of indirect expenditure and other charges. In the 18-ton 
gun the material takes £899 and the labour £227. In 
the 25-ton gun the material accounts for £1309 and the 
labour £400; while in the 38-ton gun the sums are 
£2240 and £622. In these four natures of guns the cost 
of the material per ton of gun ranges up from £47 to 
£50, £52, and £59. In the 12-ton gun the labour appears 
as £15 per ton, dropping to £13 in the next larger gun, 
and becoming £16 in each of the two upper. In the 
80-ton gun of 1875-76, the material cost £6491, and the 
labour £2093—the former being at the rate of £81 and 
the latter £26 per ton. 

In the accounts for 1876-77 it is to be observed that the 
38-ton guns, forty-four in number, absorb three-fourths 
of the expenditure on heavy guns, and more than half 
the entire outlay for guns of all kinds. Twenty-one guns 
of this description were made in the previous year, and 
five in 1874-75, or seventy in all, at a total cost of nearly 
a quarter of a million sterling. The 38-ton gun isa very 
satisfactory piece of ordnance, and has entirely super- 
seded the 35-ton gun—the first of the “ Woolwich 
Infants ”—which was notoriously much too short in pro- 
portion to its weight. The 38-ton gun is also made £200 
cheaper than in 1874-75. This reduction of price, how- 
ever, arises from a diminution in the indirect charges, the 
cost of the material remaining practically unaltered, and 
that of labour being considerably increased, though both 
are less than they were in the intervening year 1875-76. 
The two guns in the fore turret of the Thunderer are of 
the 38-ton nature, and both the turrets of the Dread- 
nought are thus armed. 

The guns of the British service are eminently cheap, 
and there can be no doubt that the Fraser system of con- 
struction has saved the country enormous sums of money. 
The price of the Krupp breech-loader of 56} tons is stated 
to be £15,000, equal to £265 per ton, whereas the Wool- 
wich gun of 38 tons costs £90 per ton, and the gun of 
80 tons not more than £136. The muzzle energy of the 
Krupp 564-ton gun is 19,692 foot-tons, so that a sovereign 
will raise a ton about 16in., whereas in the Woolwich gun 
of 38 tons, a sovereign will raise a ton more than a yard, 
and in the 80-ton gun the efficiency is not far short of a 
yard. Herr Krupp is just finishing a gun of 80 tons, the 
price of which will be £20,000, or £250 per ton. This is 
rather a low price for a Krupp gun, though largely in 
excess of the Woolwich rate. Of course much of the 
extra cost in the Krupp ordnance is due to the fact that 
the guns are breech-loaders ; but even if they were made 
as muzzle-loaders, they would necessarily be more expen- 
sive than the Woolwich weapons. 


TRADE PROSPECTS IN THE UNITED STATES. 


TRADE prospects are very bad indeed in the United States, 
and protection has so far failed to make the working classes 
there contented. It has been argued that unless protection had 
existed, the trade of the United States would have been 
ruined; but it is difficult to imagine how it could be worse than 
it is. Inallthe great centres of industry, capitalists are filled 
with the keenest apprehensions that the working men of the 
United States are about to rise in rebellion, and that com- 
munistic fires will blaze as they have never blazed before. 
We are guilty of no exaggeration when we say that the con- 
dition of the United States manufacturing districts is well 
calculated to fill the hearts of honest statesmen with grief and 
horror. The American press is full of expressions of fear for 
the immediate future. For example, a correspondent of the 
Chicago Inter-Ocean says :—‘‘The public press is rife with 














ramours and hints of danger to the nation. We are told that 
a million men are organised, nay more, are armed and aren 
for an attack against Governmental rules of law and order, 
and yet the nation rushes on in its frantic effort at money- 
getting, careless of the scarlet signals of ‘danger’ visible at 
many points. Here is the scene : On one side there 
are thousands of hungry, unemployed men and women, with 
wailing children clinging to them with appeals that make 
them desperate. On the other side are mch Government 
lands, broad acres dumbly waiting with their imprisoned 
storehouses and granaries of food. . The hour has 
arrived when, if the ounce of prevention is not speedily and 
wisely applied, the nation will be obliged to bend all 
its energies to raise the means for the pounds of cure.” 
This means, although the writer does not see it, that had 
capital been invested in agriculture instead of in manufactures, 
all those people now so much feared would be full and happy. 
The American Manufacturer says :—‘‘ Ther eare two plans for 
the prevention of dreaded lawless violence—one by the 
military arm, and the other by relieving the wants of the 
destitute and discontented. As anarchists lurk around and 
look for recruits among working-men, the duty of employers 
to keep out of their establishment casy proselytes to hese 
satanic missionaries is of the last importance, and if faithfully 
discharged would do away with the necessity of a large 
standing army, dangerous in itself, and always expensive.” 
All this is suggestive enough, and it must not be thought that 
itis purely a matter of newspaper gossip. At a meeting of 
the Pittsburgh Chamber of Commerce, Tuesday, the 4th inst., 
Major Wm. ‘Frew read the following :—‘* Whereas, there are 
already heard throughout the land mutterings of a coming 
storm from political as well as communistic sources ; there- 
fore—Resolved, by the Pittsburgh Chamber of Commerce that 
the municipal authorities of this city be requested to correspond 
withthe War Department through ourState officers, and obtain, 
if possible, an conker to maintain a permanent force of 500 men of 
the United States army inthe Allegheny Arsenal at Pittsburgh.” 
We have had some rioting in Lancashire—a very exceptional 
thing indeed ; but we are very far from possessing any town 
in the position of Pittsburgh. Is it not possible that, if pro- 
tection had not called into existence a trade which was not 
wanted by the nation, none of these troubles would now have 
been incurred ? What has their iron trade done for the people 
of the United States? The resolution of the Pittsburgh town 
council, which we give above, answers the question. It has 
done nothing. 








THE LATE MR. BOLCKOW, M.P. 

TuHE news of the death of Mr. Henry William Ferdinand 
Bolckow has been received with great regret, not only in the 
iron trade, but throughout a far wider circle. Mr. Bolckow 
had been suffering for some time, and he died on Tuesday last 
at Ramsgate. The cause of his death was diabetes, He was 
seventy-two years of age. Mr. Bolckow was not a native of 
this country, nor did his early training lead in the direction 
of the particular kind of business with which his name ulti- 
mately became so intimately associated. He was born at Sulten, 
in Mecklenburg-Schwerin, and having been educated fora com- 
mercial career, came to Englandin 1827. He wasfirst associated 
with Mr. Christian Allhusen in the business of the latter at 
Newcastle-on-Tyne, and it was not until many years after his 
first arrival in England that he made the acquaintance of the 
late Mr. John Vaughan, and heartily entered into his views. 
In those days Middlesbrough was a hamlet. The riches of the 
Cleveland field were not unknown, but their full extent was not 
appreciated or even guessed by many. The Messrs. Pease had 
even then cast their eyes upon the spot, and were very sanguine 
as tothe future. Mr. Venton, in his capacity of manager of the 
Walker Ironworks, had also become alive to the importance of 
Cleveland, and a man of his energy and judgment was not 
likely to let the opportunity slip. The co-operation of Mr. 
Bolckow was speedily secured. The two friends purchased a 
footing in the new field, and in 1841 commenced the erection 
of the necessary works. The capital of the firm, at this time, 
is stated to have been £40,000. The expressed intention of 
the partners at the outset was to manufacture finished iron. 
In 1843 they were engaged also in marine engine building—at 
least they constructed the engines for, we believe, the first 
steamship built at Stockton. 

In the year 1846, however, they struck out a new line of 
business, and set up two blast furnaces at Witton Park. All 
this time the great “‘main seam” lay untouched and 
unnoticed beneath their feet. In 1850 it was the fortune of 
Mr. Vaughan to discover it. The shrewd man of business 
had the advantage of the start, and to-day the monument of 
their energy is the huge establishment in the North. Mines 
were immediately opened at Eston, a place then some 
miles from Middlesbrough, but now within its parlia- 
mentary boundaries. In 1851 three furnaces were built at 
Middlesbrough, and shortly after six more were erected at 
Eston. The business of the firm increased rapidly, and in 1865, 
nearly a quarter of a century after the first coming of the two 
partners to Middlesbrough, the undertaking becameabsorbed by 
the present corporation, Bolckow, Vaughan, and Co., Limited, 
This concern now owns about a dozen collieries, besides iron 
mines in Spain, Portugal, and Africa. Truly, it would be 
difficult in the history of commerce to match so rapid a 
development as the iron trade of Cleveland, the origin of 
which may fairly be found in the undertaking of Messrs. 


Bolckow and Vaughan. Mr. Bolckow was untiring 
in his endeavours to obtain the incorporation of 


Middlesbrough, and when his efforts were crowned with 
success in 53, he was chosen as the first mayor. 
He was also its first parliamentary representative, a charge 
which remained with him until his death. Mr. Bolckow 
married in the year 1840 Miriam, widow of Mr. C. Hay. 
She died two years afterwards, and in 1851 he married 
Harriet, the only daughter of the late Mr. James Farrar, of 
Halifax. Mr. Bolekow was a justice of the peace, and deputy- 
lieutenant of the North Riding of Yorkshire, and ‘also a justice 
of the peace for Durham and the borough of Middlesbrough. 
He presented the people of Middlesbrough with the Albert 
Park, which was opened by the Duke of Connaught on the 
1lth of August, 1868. He erected the St. Hilda’s Schools, 
which were opened on September 22nd, 1869. He was 
naturalised by i" Act of Parliament in 1868. Since 1851 
he has been a Tees Conservancy Commissioner, and in that 
capacity he was one of the representatives of the Board of 
Trade. In politics he was an advanced Liberal. 








Woop-workinc MACHINERY AT THE Paris EXHIBITION.— 
Messrs. Reynolds request us to state that they lubricate their 
machinery with Messrs. Pritchard, Offer, and Co.’s concentrated 
lubricating greases. 








REVIEW. 
Preventive Medicine in Relation to the Public Health. By 
Atrrep Carpenrer, M.D. Lend., 0.8.8. Camb. Bein 


Lectures and Addresses delivered at St. Thomas’s Hospita 
and elsewhere. London: Simpkin, Marshall, and Co, 
1877. 
THESE six lectures, which, it seems, were delivered by 
the author at St. Thomas’s Hospital to an assemblage 
of surgical and medical students, touch in a more or 
less desultory manner upon almost every point of their 
ostensible subject. Scarcely anything 1s fully treated ; 
yet almost everything in that vast mass of fact, 
theory, and guess-work which now goes under the 
randiloquent title of “sanitary science,” is touched upon. 
it does not admit of doubt by any one who has become 
sufficiently acquainted with natural science to view our 
globe in the large and comprehensive sense of a vast 
and self-adjusting machine—whose ultimate function, so 
far as we know anything about it at present, is the 
reproduction and preservation from age to age of the dif- 
ferent orders of animal life—that it is an automatically- 
balanced machine, and therefore arranged so that the 
functions of animal life, including those of man, shall 
continue to be performed with little or no thought upon 
his part, and subject to but little disturbances beyond 
those which tend towards the termination of his life at 
or near his allotted period of existence. Where, there- 
fore, the simple conditions of the life of man—which, 
notwithstanding the vicissitudes of climate, season, and 
accident, we cannot but on the whole recognise as mainly a 
happy one—are permitted to exist without any very 
great interferences from man himself, the first condition 
of that happiness, namely, health itself, is determined 
so simply and to so vast an extent by conditions which 
we do not originate, and can but little change, man 
might live like the lilies of the field, knowing and caring 
nothing for so-called “ sanitary science.” It is only 
when man’s own acts—or rather the combined action of 
large sections of mankind, resulting from motives wholly 
different from the simple natural conditions that deter- 
mine health—have thrown immensely out of balance some 
of the conditions intended for,and necessary to a salubrious 
existence, that nature, overtaxed in some one direction, 
can no longer sustain the natural cng Sy balance 
upon which animal, and especially human, health depends, 

It is impossible to say how thick population may 
become before its consequences become more or less 
pestilential, because all the circumstances vary with 
climate, supply of food, and innumerable other conditions, 
When, however, by adventitious causes the population 
of a considerable area, becomes thickened up from 
fifty to one hundred to the acre, the automatic 
balance is often so far destroyed that the natural 
conditions of health almost cease to exist, for, in the 
end, to density of population all unhealthful influences 
may be traced. From very ancient periods, and from very 
varied motives, this tendency to agglomeration in masses, 
and by consequence to the production of conditions hostile 
to health and life, have been in existence, and we discern 
some evidence of it in the changes of site of ancient 
cities, no cause for which has been handed down, except 
that they have become unwholesome. For example, 
Paestum, once a town populous and wealthy, whose 
noble temples we still admire, became deserted, and the 
remains of its population migrated from the unhealthy 
plain to Marsito Vertico on the hill slopes above, which, 
in its turn, was deserted for the neighbouring Marsito 
Nuovo, which still exists. In modern times, how- 
ever, the spread of manufactures and commerce, and all 
the conditions that tend to direct the streams of the good 
things of this life into particular channels, have produced 
agglomerations of population greater than any with 
which the ancient world was acquainted; such, indeed, 
that not only have the conditions of human health been 
to a great extent destroyed, but the very balance of nature 
herself has been sensibly interfered with. Plants that 
need a pure air no longer thrive enough to produce flower 
or fruit, and fish become extinct in the rivers. Sanitary 
science is not, therefore, the science of health, nor, indeed, 
isa science at all, asits more enthusiastic prophets would 
persuade us, but a set of maxims more or less systema- 
tised, and whose purport is, to undo as far as may be 

wacticable, the mischief which man himself has created 

“ throwing out of gear the naturally salubrious condi- 
tions sir Ie in the cosmical machine. So far as this 
work may be possible it is one much more for the 
engineer, guided by common sense and a few of the 
very simplest principles of natural philosophy, than for 
the professor of medicine, who has but little certain 
knowledge to impart, and too frequently endeavours to 
hide his imperfect conceptions under a jargon of hard 
words that have, even for himself, no definite meaning. 
The propagation of disease by “ germs” is the favourite 
notion just now; but what is a “germ?” We search 
through Dr. Carpenter’s book in vain for a definition. 
We have, however, plenty of synonyms—granule, con- 
tagious particle, &c.—which leave us still in the mist. 
Of these, perhaps the most obscure, if not absurd, is the 
expression “germ,” or “ potent particle,” which the 
author frequently repeats; yet what is a “potent 
particle ?” bs there any particle known to us which is not 
potent? In this sort of obscurity, veiled under learned 
verbiage, Dr. Carpenter is neither better nor worse than 
his contemporaries in or out of his own profession. 

In bringing before our readers these lectures we must 
not further occupy space in discussing the nature of con- 
tagion and the propagation of disease, of which so little 
is known, and of which much may probably belong to 
the unknowable. Its treatment is wholly unnecessary to 
the real work of rendering our homes as wholesome, and 
our lives as long and comfortable, as inevitable circum- 
stances will permit. The sanitary engineer has real, 
noble, and obvious work before him, and will do it most 
effectually by keeping clear of charlatan theories and 
hocus-pocus. Give us all free air, good water, and 
unadulterated food, and push filths of all sorts as fast 
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and as far as possible away from all of ts, and we may 
contemn alike the crotchets of the sanitary chemist and 
the contagion doctor. ‘To all concerned in what are 
called sanitary measures these lectures may be a useful 
remembrancer as to most that can only elsewhere be 
found in a bewildering mass of blue books, reports, and 
fragmentary treatises. It contains little or nothing, 
however, that has not been already published in some 
form or another, and a good many passages seem 
to be derived from papers previously published by 
the author in medical journals. There are om repetitions 
of the same statements in the same words here and there, 
and a few expressions such as, “ the reader will remark,” 
which show the hasty way in which prior papers have been 
turned intolectures. Perhaps the best part of the bookisthat 
which treats of sewage farms, or meadows of rye 8, 
manured with liquid sewage. his is obviously a 
favourite subject with the author, and one with which 
he is practically acquainted, as having been for several 
years an active member of the committee of manage- 
ment of the Croydon sewage farm at Beddington. fie 
clearly and honestly shows that sewage farming, under 
any conditions—liquid or solid—of application, is not 
that El Dorado which chemists and projectors once would 
have us believe, With a commen able candour, too, he 
admits the possibility—we ourselves should be disposed 
to say the probability—that through the animals 
fed upon the rank rye grass of sewage farms 
entozoic diseases may be originated and transferred 
in perhaps new and untraceable forms to the 
human body. This possibility was long stoutly denied 
by the prophets of “the rain to the river,” “the 
sewage to the soil,” but the results of the French Govern- 
ment Commission, sent many years ago into Provence to 
investigate the causes of the endemic prevalence of tape- 
worm in that part of France, should leave no doubt as 
to the reality of the danger. Nor is this the only con- 
ceivable evil that might arise were sewage farming ever 
to become as extended as its advocates suggest ; but at 
present there are but about 5000 acr~s of sewage farm in 
the United Kingdom, a mere spe in the agricultural 
expanse. 





THE DOURO BRIDG 


In our impression for June 7th we published a drawing of 
the great bridge—525ft. span—across the Douro, near Oporto, 
constructed by MM. Eiffel et Cie., Paris In continuation of 
our illustration of this fine bridge, we now give an elevation 
and sections, which to a great extent explain themselves. In 
our next impression we shall deal at length with certain 
important structural questions, which demanded no small 
exercise of talent on the part of the designers for their 
solution, 











THE MICROPHONE.* 

Ovr contemporary, Nature, publishes the following abstract 
of an interesting paper read before the Royal Society of Edin- 
—_ on June 3rd, 1878, by James Blyth, M A., F.R.S.E. 

Mr. Blyth’s experiments were suggeste.. ‘xy the description, 
which appeared in a recent number of Nature, of the micro- 
phone lately invented by Professor Hughes. Instead of the 
pointed piece of carbon supported between two pieces of the 
same material as used by him, it occurred to me that ordinar 

as cinders would be likely to answer the purpose tolerably well. 

‘o test this, Mr. Blyth included in the circuit of an ordinary Bell 
telephone, a single Leclanché cell, and a small jelly can half filled 
with cinders broken into pretty coarse fragments. The connec- 
tions were made by slipping down at opposite side, between the 
cinders and the sides of the jar, two strips of tin, to which the 
circuit wires were attached. When the simple instrument was 
used as a transmitter, articulate sounds were heard very loud 
and distinct in the distant telephone, though occasionally marred 
by what appeared to be the rattling of the cinders in the jar. 

ith this transmitter sounds were also quite audible, even when 
the speaker stood several yards away from it. He next took a 
shallow box, made of thin wood, about 15in. by 9in., and filled 
it with cinders, taking care, in the first place, to nail to the inside 
of its ends two pieces of tin to which wires could be attached. 
Having nailed down the thin lid of the box, and included it 
in the circuit of the telephone, along with one Leclanché cell, he 
found that it made both a very sensitive microphone, as well as 
an excellent transmitter for the ordinary telephone. With three 
of these boxes hung up like pictures on the walls of a room, and 
connected in circuit, almost any kind of noise made in any part 
of the room was repeated in the telephone. Speaking was heard dis- 
tinctly and a cae. by two voices in the middle of the floor was 
rendered with surprising clearness and accuracy. In his next 
experiment, still using the same cell in the circuit of the tele- 
phone, he tried as transmitter a single elongated cinder with the 
wires wound tightly round each end. Sounds uttered close to 
this cinder were quite audible, but he failed to hear them when he 
substituted for the cinder the carbon of a Bunsen cell with brass 
clamps ay attached to each end, into which the circuit wires 
were screwed, Possibly either the more porous and friable nature 
of the cinder or the comparative looseness of the wire attach- 
ments, may have had something to do with this difference of 
effect. He next removed the Leclanché cell from the circuit and 
used as transmitter the jelly can containing dry cinders. He some- 
times fancied that he heard sounds even with the cinders dry, but 
they became faintly, though distinctly audible when the cinders 
became slightly moistened by the breath of the speaker. How- 
ever, on —— water into the jar, so as almost to cover the 
cinders, the sound was heard on the telephone almost as well as 
when the Leclanché cell was in circuit. He did not, how:ver, 
hear any sound with the cinders removed and water only in the 
ar, not even when the conducting power of the water was 
increased by being slightly acidulated. In his next experiment he 
tried if the jar with the cinders would act as a receiver as well 
as transmitter, and was not a little surprised to find that it did 
so. For this purpose he used similar jelly cans, containing cinders 

for transmitter and receiver, and included a battery of two 
Grove’s cells in the circuit. Articulate sounds uttered in the one 
cinder jar were distinctly heard in the other, and even voices 
could be distinguished. However, the results were not so 
as he has no doubt they will yet be, when better forms both of 
transmitter and receiver are adopted. Here we have the begin 
ning of a kind of telephone worked ‘entirely by the electric 
current without the aid of magnetism. He also tried successfully 
an o1 telephone as transmitter and a cinder jar as receiver, 
but in this case the sounds were somewhat fainter and not so 
easily distinguished. He remarked, also, that when an intermittent 
current was sent through the cinder jar, a very distinct rattling 
noise issued from it. In order to find out if the cinders in the 
receiving jar were at all jostled about when sounds were being 
transmitted to it from a similar jar, the following ex ent 
was tried :—A stron, battery was included in the circuit, and a 
clean glass jar containing cinders taken as receiving instrument, 
When this was taken into a dark room small flashes of electric 
light were observed here and there amongst the cinders while 
sounds were being sent. 





ON FURTH R APPLICATIONS OF THE FLOW 
OF SOLIDS. 
By M. Henri Tresca, President of the Société des Ingénieurs 
Civils, Paris. 
(Continued from page 429.) 


Heat developed in forging.—The study, geometrically, of the 
deformations produced by forging, considered under the simplest 
conditions, has led, from another point of view, to results which, 
though they are not translated into definite figures, are neverthe- 
less of some interest, whether having regard to the deformations 
themselves, or to the calorific phenomena by which they are 
accompanied. When a square bar of iron is compressed between 
two horizontal flat jaws, equal and opposite to each other, the 
bar is flattened and elongated, and the experiments already made 
on the crushing of metal discs, afford grounds for believing that 
each vertical fibre of molecules is deflected into a sinuous form 
analogous to the forms produced by the crushing of a cylindrical 
block consisting of a pile of discs. When a prism is partially 
flattened the flow of the material placed under the tool is resolved 
into an elongation having a curved surface, of which the directrix 
is a logarithmic curve. The equation of the curve might be given, 
but it is useless to enter here into theoretical speculations. It 
will suffice, meantime, to mention the result, and to apply it 
where necessary in the course of the discussion. In a special 
example of deformation obtained on a bar of lead by the blow of 
a hammer, the distortion very much resembles those which have 
already been illustrated. If each of the four faces of the prism 
be divided into squares of one centimetre, or 0°40in. wide, the 
comparison of the figures will show all the changes which take 
place on one of the sides. A small enlargement of 0°12in. is 
produced on the upper face and the lower face, but this may be 
neglected at first. ‘Towards the middle of the depressed portion 
the intermediate horizontal lines present their convexity in con- 
trary directions towards the centre-line ; and the two verticals 
near the centre vertical have on the contrary their maximum 
separation from each other at the level of the centre. The two 
opposite squares, having a width 0°12in., show nc, carr | two 
symmetrical depressions ; but it is the four squares formed by the 
diagonals which manifest the most complicated distortions. In 
proportion to the depression produced, the subjacent matter is 
expelled both transversely and longitudinally ; but the second 
displacement is that which it is most important to take into con- 
sideration with respect to the elongation to be produced ; and it 
is the only displacement which can take place, when the piece is 
forged by stamping. The elongation in the interior of the com- 
pressed portion being gradual, the depressed edge resulting from 
it necessarily presents an inclined face. It would theoretically 
take a logarithmic form, of which the curve would unite nearly 
at right angles with the original face above, which is displaced 
longitudinally, and, at the bottom of the depression, with the 
depressed portion of the same original face. This exterior side of 
each of the original faces of the square is thus drawn into a form 
analogous to that of a letter Z, of which the inclined member has 
been bent over in the opposite direction. The three other sides, 
elongated or shortened, constitute the locality of the greatest 
deformations ; and it is this to which the whole attention should 
be directed. The original lines, as well as the resulting deforma- 
tions of these lines, are illustrated with absolute exactness by a 
figure. It is thus shown what takes place under the action of the 
first blow of the hammer. ‘The second blow should cross the first 
blow, when it is required to ieduce the height for the whole 
length of the bar ; and an idea may be formed of the new defor- 
mations and the re-straightenings which take place, by examining 
the figures, in which the dividing lines are reproduced after each 
of three or four successive blows, one after the other. In spite of 
the care which was taken, the deformations are not sufficiently 
symmetrical, but they are characteristic enough to remove any 
doubt as to the distribution of the molecular action to which 
every part of the mass has been submitted. The forged bar 
presents extended portions, and compressed portions, and the 
result of the work would evidently be the best possible, if the 
vertical lines, successively deformed in two different directions, 
resumed a rectilinear arrangement after each deviation. The 
forging would then consist of a methodical series of the effects of 
deformation, immediately followed by the effects of a correspond- 
ing rectification. Such effects become still more complex when 
the bar to be forged is not sustained between lateral guides, by 
which all lateral extension is pa ges It is evident tha) new 
deformations will be presented under such conditions, which will 
modify those which have just been analysed; and attention 
should be directed more particularly to the semicircular pro- 
tuberances which are distributed over the length of the piece, in 
correspondence with each blow of the hammer. These nipples 
fori a kind of network produced by the forging, describing on the 
lateral surface a series of lozenges with curved sides, separated 
by the half circles already mentioned. These undulations 
of the surface, which are of no importance in the geometrical 
operation of forging, nevertheless deserve notice, as they 
indicate the zones of maximum sliding, which are also the zones 
of the maximum development of heat ; and the author has been 
enabled by their indications to connect the phenomena of forging 
with those of thermo-dynamics. It has long been known that heat 
is developed by the forging of a metal, and in some operations 
connected with the platinage of steel pieces of steel subjected to 
blows rapidly delivered may be raised to a dark red heat. 
This phenomena does not ordinarily take place, except in working 
thin sheets, and it will be shown that in working thicker pieces 
the precise situation of the greatest development of heat can be 
recognised. In a forging operation which the author has had to 
conduct on a large scale on an alloy of iridium with platinum, a 
phenomenon occurred incidentally which engrossed his whole 
attention, bearing intimately as it did on the deformation of solid 
bodies. He may be permitted to refer to it, though the experi- 
ments are not yet completed, and it will be a source of great 
satisfaction to him to ihe known the first results of these experi- 
ments to an assembly of English engineers before any publication 
of them elsewhere. On the 8th June, 1874, the author simply 
announced the main fact at the Academy of Sciences, that when 
the bar of platinum, after having been forged, had cooled toa 
temperature below that of red heat, it happened several times 
that the blows of the steam hammer, which at the same time 
made a local depression in the bar and lengthened it, also reheated 
the bar in the direction of two lines inclined to each other, 
forming on the sides of the piece the two diagonals of the depressed 

; and this reheating was such that the metal was in these 
aed fully restored to a red heat, so that the form of these 
luminous zones could be clearly distinguished. These lines of 
augmented heat remained luminous for sume seconds, and pre- 
sented the appearance of the two limbs of the letter X. 
Under certain conditions, as many as six of these figures pro- 
duced successively could be counted simultaneously, following 
one another according as the piece was lifted under the hammer, 
so as to be gradually drawn down for a certain part of its length. 
The appearance of these luminous traces can be explained beyond 
all doubt. They were the lines of greatest sliding, and also the 
zones of the greatest development of heat—a perfectly definite 
manifestation of the principles of thermodynamics. That the 
fact had not been observed before was evidently owing to this, 
that the conditions necessary to be combined at the same moment 

not been present under such favourable circumstances. 
Iridised platinum requires for its deformation a large quantity 
of work to ke expended upon it. The surface takes no scale, 
and is almost translucid when the metal is brought up to a red 
heat. The metal is but an indifferent conductor of heat, and its 


specific heat is low. All these are conditions which are favourable 
for rendering the phenomena visible in the forging of this metal, 
whilst it has remained unobserved with all others. Although 
this explaination was what was to be expected, the author never- 





theless proceeded to justify it by experiments of a more direct 
character, of which some account will now be given ; and which 
constitute the chief motive, and it may be added the chief point 
of interest, in this communication. Given a bar of metal at the 
ordinary temperature, if after having coated it with wax or with 
tallow on two faces, it be subjected to a single blow of the steam- 
hammer, the wax melts where the depression is produced, and 
it is observed that the melted wax assumes in certain cases the 
form of the letter X, as was observed in the case of the platinum 
bar. In other cases the limbs of the cross are curved, presenting 
their convex sides to each other. ‘The heat has then been more 
widely disseminated, and the wax melted over the whole of the 
interval by which the curves are separated. ‘The prism which 
has this melted outline for base, and for height the width of the 
bar, represents a certain volume and a certain weight; and if 
it be admitted that the whole piece has been raised to the 
temperature of the melted wax, the elevation of temperature 
represents a certain quantity of heat, or, in the ratio of the 
mechanical equivalent, a certain quantity of internal work which 
is directly exhibited by the experiment. In comparing this work 
with the work done by the fall of the hammer, a coefficient of 
efficiency is obtained which amounts to not less than 70 per cent. 
This value cannot be taken as final; it depends upon the con- 
ductibility of the metal, on the stiffness of the apparatus, on the 
clearness of outline of the melted surface. But what the author 
is desirous to impress upon the meeting is that here there is a 
return to the first methods of Mr. Joule, and that the author's 
investigations of the flow of solids conduct him to certain 
thermodynamic demonstrations. ‘The following are the numerical 
data for some of these experiments, together with the illustrative 


figures :— 

Name of Work of Form of the Area of wax Thickness of 
metal. the ram. impression. melted. the forging. 

kgm. cq. cm. 

Tron .. 80 Rectangular ee 1°45 2°56 

Fe 0 BF & 1°50 2°5 

bi oe 110 Wide-spreading .. 2°20 2° 

Copper 60 Rectangular 1°75 20 


Equivalent work Proportion per- 
at the rate of centage of total 
425 kgm. per work converted 

caloric. into heat. 


Volume of the Corresponding number 
corresponding of heat units 
prism. (heating to 50deg.C.) 
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In the Jast experiment, taking as melted the area of wax 
included hetween the hammer and the crosses, a useful effect of 
94 per cent. is obtained. : 
Stamping.—The object of stamping is to dispose the relative 
displacements in given directions, in order to pass from the 
srimitive form, supplied direct by the maker, to the definitive 
con which is Nesired to be accomplished. From this 
point of view, the die is a kind of channel designed to 
facilitate the flow of the material, and to guide in the most 
suitable direction or directions. When it is required to draw 
down by stamping a square bar of iron, each blow of the hammer 
causes transverse enlargementas well aselongation ; and theuseless 
enlargement is advantageously obviated if it be prevented by the 
presence of the sides of the canal. If it be well to employ the 
stamp in gee drawing down a bar, how much more indispen- 
sable is it when the variation of form is more complex? The 
simple idea of flow supplies material for forming a rational 
judgment on the successive dispositions of the stamps required 
for the intermediate operations; and also on the adjustment of 
the sections of rolls, which are but circular stamps or moulds, by 
means of which iron is drawn out. That all these phenomena 
are but various forms of flow, of which in most cases the circum- 
stances can be anticipated, may be shown by other experiments 
which will now be described. The most characteristic of these 
experiments is, perhaps, the following :—Having completely 
effaced the reverse in relief of a piece of money, place the flat 
surface on a sheet of lead, and flatten the second face in the 
stamping press. The whole relief of this face will be produced 
on the face which had been reduced to flatness; and the design 
of this relief will even be imprinted on the lead. This cffect is 
explained by the circumstance that each vertical thread or fibre 
of molecules, being separately compressed in the direction of its 
length, flows, when struck, with greater facility into the lead 
than into the other parts of the piece. The saliencies, as repro- 
duced, are less, no doubt, than in the original relief, whilst the 
more delicate features are partially obliterated, but the general 
effect is reproduced, and it is apparent that the flow takes place 
in the direction of the depth, which is also the direction cf least 
resistance. On the reverse of the sheet of lead, which has 
necessarily been reduced in thickness by the effect of the imprint, 
the image will be found repeated in a more confused manner, 
and it may be distinguished by a peculiar tint, which indicates a 
well-defined geometrical transformation ; the lead having flowed 
in a horizontal direction, as the only way of escape when its sur- 
face was depressed. This amplification or enlargement takes place 
in the proportion of 22 to 13, when the plate of lead is din. thick. 
An pe wr different effect is produced when a medal is struck 
The blank piece having been placed in the matrix, the portions 
which are to be raised in relief by the action of the press are 
reduced in thickness, for the benefit of the neighbouring portions, 
which are raised ; the metal literally flowing, in radial directions, 
from the hollows to the reliefs by which they are surrounded. If 
the medal has only an engraved face, it may be made up of 
several blanks of equal thickness superposed. ‘The same mode of 
distribution of the molecules takes place, and is manifested by 
successive imprinting at each face, in which the final relief is 
more or less obliterated. It is so clearly a manifestation of flow 
that takes place under these conditions, that if the bottom of the 
matrix be hollowed out at the centre, then, the material which 
converges from the circumference exciting a pressure towards the 
centre, the central portion of the blank is driven towards the 
orifice, where it forms a very regularly shaped boss, admitting of 
the transformation of a relief executed on a plane into a similar 
relief on a surface which has become very convex or very concave 
according as the design pertains to the upper or the lower face of 
the blank. To an analogous cause the presence of scars some- 
times observed on medals highly relieved is to be attributed ; 
these scars being produced simply by the junction, durirg the 
later strokes, of the edges of the bosses which are formed by the 
earlier strokes. hen the medal is relieved on both faces, if it 
be made up of several plates superposed, it is interesting to 
remark the successive developments and effacements of the 
images on both sides of the plates, mingling and merging 
in each other in a singular manner. Rules cannot yet be 
formulated for the best forms of the grooves of rolls; but 
it may be accepted that they should be shaped in such 
a manner as to utilise as far as possible the natural flow of the 
metal in the direction of the pressures applied to it. 
(To be continued. ) 








CLASSIFICATION OF STEEL.—A Washington special, May 21st, 
says: Messrs. Lorin Blodget, George Burnham and William 
Sellers, of Philadelphia, call on Secretary Sherman to-day, to ask 
that imported steel, made by the Siemens-Martin process, be 
classified as steel. This article has heretofore been classified as 
iron, and admitted under the iron tariff, to the detriment of 
American manufacturers. For eighteen months our manufacturers 
have been urging this classification upon the Treasury Depart- 
ment. The secretary informed his Philadelphia visitors that he 
had given the matter carefully consideration, and thought the 
request a fairone. He further informed them that he had just 
issued the necessary order instructing collectors of customs ta 
make the proper classification.— American Manufacturer. 
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APPARATUS FOR PRODUCING THE ELECTRIC LIGHT. 
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DYNAMO-ELECTRIC MACHINES. 


Tue Board of Managers of the Franklin Institute, Philadelphia, 
U.S., having empowered its Committee on Instruction to purchase 
adynamo-electric machine, it was deemed advisable to examineinto 
the merits of, and to test, the various machines offered for sale. 
This was undertaken partly as a guide in making a selection for 
purchase, and also to obtain reliable data regarding the adapt- 
ability of such machines to the production of light. In view of 
the scientific importance of the work, the Committee on Instruc- 
tion, which consists of five members of the Board of Managers, 
availed themselves of the services of four other members of the 
same, who, by request, assi: in the investigation, and joined 
in the preparation of a valuable report which has been published 
in the “Journal” of the Franklin Institute. The work was 


FIG 13. 


FiG,14- FIG. 16 


FIG. 15, 





From Large Brush Machine. From Small Brush Machine. 


divided among sub-committees as follows :—On photometric 
measurements, Messrs. Briggs, Profs. Rogers and Chase. On 
electric measurements, Profs. Houston, Thomson, and Mr. 
Rand—Mr. Rand’s busi gag ts prevented his takin, 

active part in. the work of this sub-committee. On dynamical 
measurements, Messrs. Jones, Sartain and Knight. — 

In the forty-fourth volume of THe Enarneer will be found a 
series of papers describing the theory of the electric light, and of 
the principal machines used to produce it. The report of the 
Franklin Institute Committee supplies additional information 
brought down to a yet more recent date, and we therefore place 
it before our readers. 

Previous to the commencement of the labours of the com- 
mittee, an invitation was extended to makers of d: 0-electric 
machines, with a request that they should furnish machines for 














competitive trial. This invitation was also given in the columns 
of the Journal of the Institute, and received general publication 
in the newspapers and scientific periodicals. Especial requests 
were addressed to M. Breguet, of Paris, maker of the | 
Gramme machine; to Messrs. Siemens Bros., of London, 

makers of the Siemens machines; to Messrs. Condit, Hanson, 
and Van Winkle, of Newark, N.J., makers of the Weston machine; 
to the ges Supply Company of Cleveland, Ohio, makers 
of the Brush machine; and to Messrs. and Sons, of 
Ansonia, Connecticut, makers of the Wallace-Farmer machine. 
The only machines su; eed directly from the makers were two 
each of the Brush an allace-Farmer types, but the committee 
were gratified in obtaining, through the courtesy of Prof. H. W. 
Wiley, of Purdue University, Eciesita, Indiana, a Gramme 
machine. This machine formed a part of the exhibit of M. 
Breguet at the Centennial Exhibition, and, for this and other 
reasons, is believed to be a good example of its class. 

The apparatus employed by the sub-committee on electrical 
measurements, in their determinations, were kindly lent for 
the pur by the committee on the Central High School of 
Philadelphia, and are from the large and valuable cabinet of 
philosophical apparatus of that institution. The apparatus used | 
to measure the power required to drive the electric machine was 
a Brown dynamometer, lent by the Fales and Jenks Manufac- 
turing Company, of Providence, Rhode Island. Mr. J. W. | 
Sutton, of New York., also lent a spring dynamometer, | 
which is a very compact instrument, and possesses peculiar | 
advantages for use in many locations. The circumstances, how- | 
ever, under which our tests were made, rendered this less avail- | 
able, and it was, therefore, not used. The source of power for 
the experiments was an upright steam engine belonging to the | 
Institute. It has Gin. bore of cylinder, and Sin. stroke, heavy | 
fly-wheel 30in. diameter, and governor so «djus as to give | 
speeds from 100 to 250 revolutions per minute. 

In measuring the power used, indicator diagrams were taken | 
from the engine, as a check on the dynamometer readings, | 
although the latter were’relied upon in making our calculations, | 
except in the case of the large Wallace machine. This machine 
requiring more power than could be supplied by the Institute’s 
engine, or safely transmitted by the dynamometer, it was taken 
to the works of the I.P. Morris Co., and driven by an engine of 
Yin. bore and 18in. stroke, and the amount of power consumed | 
determined from the indicator diagrams. This determination 
was sufficient to demonstrate the fact that this machine possesses 
no ical advantages over the smaller one of the same make, | 
but the power consumed is omitted from the table of results, as | 
comparisons based on the different methods would be obviously | 
unsatisfactory. The following is a description of the machines 
submitted to examination. Their dimensions are given in Table I.: 
The Gramme machine, Fig. 1, consists of two cylindrical electro- 
magnets, with their combined poles extended by pieces of such 
shape as nearly to "or the armature which rotates between 
them, Figs. 2 and 3. e@ armature is composed of a ring of | 
soft iron, with insulated copper wire wound over its entire 
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| the temperature of the armature being about at us a 
ig. 4, has, 
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| surface. This wire is divided into sixty coils connected succes- 


sively at their ends, and the loops thus formed between each pair 
of coils are connected to the copper strips of the commutator. 


| Fig. 2 represents the mode of winding this wire on the ring, only 


a few turns, however, being shown. The commutator consists 
of copper strips equal in number to the armature coils, placed 
radially edgewise around the shaft of the machine, and insulated 
from each other and the shaft, thus forming a cylinder, the 


| surface of which is composed of alternate strips of copper and 


insulating material. Upon the surface of the commutator rest 
bundles of soft iron wire, by which the currents generated in the 
armature coils are conducted to the external circuit. As the 
armature is rotated between the poles of the field magnets, 
currents of electricity are generated. 

These machines are also constructed with two commutators 
each, connected respectively to alternate armature coils, in which 
case the external circuit can be divided ; but it is usual to pass 
both currents through the field coils, and then join them in the 
external circuit. This machine runs smoothly and very quietly, 

FIG 17 FIGI9 


me 
te 


18 FIC 20. 





From Gramme Machine. From Small Wallace Machine. 


with few or no sparks at the commutator, and very little heating, 


running nearly five hours. The Brush machine, or 
its magnetic field, two l.orseshoe electro-magnets, with their like 
poles facing each other, at a suitable distance apart, the circular 
armature rotating between them. In this machine the currents 
are generated in coils of on wire, wound upon an iron ring, 
constituting the armature. is ring is not entirely covered by 
the coils, as in the Gramme armature, but the alternate uncovered 
spaces between the coils are almost completely filled by iron 


* The voltaic arc should have been shown in Fig. 17, as in Fig. 19. All 
the carbons used were coated with copper. 
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extensions from the ring, thus exposing large surfaces of the 
armature ring for the dissipation of heat, due to its constantly 
changing magnetism, as,in the Pacinotti machine. The ring 
revolves between the poles of two large field magnets, the two 
positive poles of which are at the same extremity of the diameter 
of the armature, and the two negative poles at the opposite ex- 
tremity, each pair constituting practically extended poles of 
opposite character. The coils on the armature ring are eight 
in number, opposite ones being connected end to end, and the 
terminals carried out to the commutator. Figs. 5 and 6 show 
this arrangement, only one pair of coils, however, being shown in 
Fig. 5 as connected. In order to place the commutator in a 
convenient position, the terminal wires are carried through the 
centre of the shaft, to a point outside the bearings.’ The commu- 
tators are so arranged, that, at any instant, three pairs of coils 
are interposed in the circuit of the machine, working, as it were, 
in multiple are, the remaining pair being cut out at the neutral 
point; while in the Gramme machine, the numerous armature 
coils being connected end to end throughout, and connections 
being made to the metal strips composing the commutator, two 
sets of coils in multiple arc are at one time interposed in the 
circuit, each set constituting one-half of the coils on the armature. 
The commutator consists of segments of brass, secured to a ring 
of non-conducting material, carried on the shaft. These segments 
are divided into two thicknesses, the inher being permanently 
secured to the non-conducting material, and the outer ones, whic 
take ail the wear, are fastened to the inner in such a manner 
that they can be easily removed when required. The commutator 
brushes, which are composed of strips of hard brass joined 
together at their outer on are inexpensive and easily renewed. 
The high speed at which these machines are run, to- 
gether with the form of the armature, cause the rotation 
of the latter to be considerably resisted by the air, 
and producing a humming sound, but otherwise they run 
smoothly; the heating of the armature being inconsider- 
able, not exceeding 120deg. Fah. after four and three-quarter 
hours’ run. They are simple in construction, all the working 
parts being easily accessible, and the cost of maintenance low. 
Fig. 4 represents the smaller Brush machine, which is identical 
in mechanical design with the larger, except that in the former 
there are two commutators, each of which is connected with 
alternate armature coils. By this arrangement connections can 
be so made as to produce electric currents of high or low electro- 
motive foree—55 to 120 volts, as will hereafter be shown—or the 
conductor can be divided into two cireuits, each of which can be 
utilised for producing its own light, or for performing other work. 

In the Wallace-farmer machine, Fig. 7, the magnetic field is 
also produced by two horseshoe electro-magnets, but with poles 
of opposite character facing each other. Between the arms of 
the magnets, and passing through the uprights supporting them, 
is the shaft, carrying at its centre the rotating armature. This 
consists of a disc of cast iron, near the periphery of which, and 
at right angles to either face, are iron cores, wound with 
insulated wire, thus constituting a double series of coils. These 
armature coils, Figs. 8 and 9, being connected end to end, the 
loops se formed are connected in the same manner, and to a com- 
mutator of the same construction, as that of the Gramme. As 
the armature rotates, the cores between the north 
and south poles of the field magnets, and the current gene- 
rated depends on the change of polarity of the cores. It 
will be seen that this constitutes a double machine, each series of 
coils, with its commutator, being, capable of use quite indepen- 
dently of the other ; but in practice the electrical connections are 
so made that the currents generated in the two series of armature 
coils pass through the field-magnet coils, and are joined in one 
external circuit. This form of armature also presents considerable 
uncovered surface of iron to the cooling effect of the air; but its 
external form, in its fan-like action on the air, like that of the 
Brush, presents considerable resistance to rotation. In the 
Wallace-Farmer machine there was considerable heating of the 
armature, the temperature being sufficiently high to melt sealing 
Ww 


ax. 

The Brush and Wallace-Farmer machines were accompanied 
by lamps, or carbon holders, which were thought by their 
makers to present advantages, if not for all machines, at 
least to be especially adapted to the requirements of their 
own; the usual “Serrin” lamp, which is made’ by M. 
Breguet for the Gramme machine,’ did not accompany the 
latter. The result of experiment, however, quickly established 
the suitability of the Brush lamp as the source of light 
from all the machines, and the same lamp, with carbons pro- 
perly adjusted as to size, was used for the several trials. i 

p is shown in Figs. 10 and 11, in which ais a helix of insulated 
copper wire, resting upon an insulated plate b, upheid by the 
metallic post c. Loosely fitted within the helix is the core d, 
—s supported by the adjustable springs e. The rod f passes 
reely through the centre of the core d, and has at its lower end a 
clamp for holding the carbon pencil. A washer, /, of brass 
surrounds the rod f, just below the core d, and has one edge 
resting on the lifting finger attached to the latter, while the 
other edge is overhung by the head of an adjustable screw stop 
x. The metal post c is supported and guided by a tubular post 1, 
secured to a suitable base plate. Attached to the lower end of 
the post c, and passing out through a slot in i, is the arm y, 
supporting an insulated holder for the lower carbon. If now one 
conducting wire fiom the machine be connected to the base 
plate, and the other to the lower carbon holder, the current 
of electricity will pass up through the posts, i and c, through the 
helix, a, rod, f, and the carbons, & k, thus completing the circuit. 
The axial magnetism produced in the helix will draw up the core, 
d, and it, by means of the lifting finger, will raise one edge of 
the washer, 4, which, by its angular impingement against the 
rod, f, clamps and lifts it to a distance controlled by the adjust- 
able stop, z, but separating the carbon points far enough to pro- 
duce the light. As the carbons burn away, the increased length 
of the electric arc increases its resistance and weakens the 
magnetism of the helix, and, therefore, the coil, rod, and carbon 
move downward by the force of gravity, until, by the shortening 
of the arc, the magnetism of the helix is strengthened, and the 
downward movement arrested. When, however, the downward 
movement is sufficient to bring the clutch-washer, h, to the 
support, 7, it will be released from the clamping effect of the 
lifting finger, and the rod, f, will slip through until arrested 
by the upward movement of the core, due to thé increased 
magnetism of the helix. The normal position of the clamp- 
washer is with the edge under the adjustable stop, just touching 
the support /, the office of the core being to regulate the slipping 
of the rod through it. If, however, the rod, from any cause, 
falls too far, it will instantly and automatically be raised again, 
as at first, and the carbon points thus continued at the proper 
distance from each other. 

In the lamp used in these experiments, the helix was composed 
of two separate insu wires wound together, so that, by 
means of suitable pin contacts, shown at the top of Fig. 10, they 
could be connected either in couples or end to end, thus varying 
the intensity of the magnetism of the helix. This, in connection 
with varying the weight to be lifted by the magnetism of the 
helix, erie loading the core or increasing the upward thrust 
of the springs, coal us to adjust the lamp to suit the varying 
qualities of the currents dealt with. . P 

In order to make the measurements as accurate as possible, it 
was found necessary so to arrange the apparatus that no reflected 
or diffused light should fall on the photometer, and thus intro- 
duce an element of error. The arrangement of the ap ny to 

amp was 


accomplish this is shown in Fig. 12. The electric 

enclosed in a box, open at the back for convenience of access, 
but closed with a non-reflecting and opaque screen during the 
experiments. Projecting from a hole in the front of the box was 
a wooden tube, }, 6in. square inside and 8ft. long, with its inner 
surface blackened to prevent reflection, thus allowing only a 








It was found that although there was a slow consumption of 
the negative carbon, there was, at the same time, a constant 
**stalagmitic”” growth of particles carried from the positive 
carbon by the action of the electric current. ‘These stalagmites 
assumed different forms, as shown in the cuts, but no particular 
form seemed to be produced by the current from the different 
machines, except that the deposits on the negative carbon would 
become greater with increased current. These deposits would 
build up gradually until they had assumed the forms shown in 
Figs. 18 and 20; then growing narrower near the base, until, by 
a weakening of the current by this and the consumption of the 
upper carbon, the mae would readjust itself, and the piece would 
drop off. The effect of these growths on the intensity of the light 
was scarcely appreciable, except for afew seconds before and 
| after the readjustment of the lamp. Experiments were also 
made to determine what effect on the amount of light was produced 
by so adjusting the carbons that the front edge of the upper one 
was in line with the centre of the lower one. Fig. 21 shows such 
an adjustment, and is from a photograph taken while measuring 
the light produced from the small Brush machine, running at 
1250 revolutions per minute, and resulting as follows : 


small beam of direct light to leave the box. This beam of light 
passed into a similar wooden tube, c, placed at a proper distance 
from the first, and holding in its farther end the standard candle, d. 

This tube also held the dark box of a Bunsen photometer, 
mounted on a slide, so as to be easily adjusted at the proper dis- 
tance between the two sources of light. A slit in the side of the 
tube enabled the observer to see the diaphragm. ‘The outer end 
of the second tube was also covered with a non-reflecting hood, 
and the room was, of course, darkened when photometric measure- 
ments were taken. The rigid exclusion of all reflected or diffused 
light is believed to be the only trustworthy method of obtaining 
true results, and will, no doubt, account in a large measure for 
the lower candie-power obtained by these experiments than that 
obtained by many previous experimenters. The difficulties 
encountered in the measurement of the light arising from the 
difference in colour, were at first thought to be considerable, but 
further practice and experience enabled the observer to overcome | 
them to such an extent that the error arising from this cause is 
inconsiderable, being greatly less than-that due to the fluctuations 
of the electric arc. f 


The a to be derived from using a larger source of light 





than a standard candle in measuring the electric light was consi- Front 2218 candles, 
dered. A gas-flame giving 20 candles light, and the oxyhydrogen Side ies 
light so adjusted as to give 70 to 136 candles, were carefully mea- Back ait “ 
sured and used as a comparison. Both of these were found < tastes 
unsatisfactory, and the measurements relied on for our calcula- 348544 = S71 


tions were made entirely with a standard candle, carefully cor- | 
rected for any variation of consumption from 120 grains per hour, 
Were much higher intensities of light to be measured, it would 
be well to use, as a means of comparison, a large gasburner or a 
Say nog cat Tn tet Cy ania ta tee | but a close study of the conditions satisfies us that — is not the 
standard candle and separate photometer; but with the volume | °4%° and that there is no advantage to be yo omy _— oh 
of light dealt with in these experiments the candle was suffi- | adjustment, except when the light is intended to be used in one 
: cog ee ne oe aa : ; | direction only. 
or a as nae opal gpa ere sce Sarg yes We would here call the attention of those who may compare 
nace ge power were sade = oe ceenmaen iy, Ges establishing our results with those obtained at the recent experiments at South 
” BLY» 


ow 6S . . Foreland, England, to the following statement upon this point, 
standard references by which after experiments upon the different | j, the veneek "ot Mr. Jas. N. Douglas, Exgiseer to the Trinity 
pointes were connected . House, page 16 of the official report : “1 have found this arrange- 
_ In determining the amount of light produced by each machine, | ment of the carbons (the axis of the bottom carbon nearly in the 
it was run continuously for from four to five hours, and observa- | game vertical plane as the front of the top carbon), and assuming 
tions made at intervals, care being taken to maintain the speed | the intensity of the light with the carbons having their axis in 
and other conditions normal. One of the most important condi- | the same vertical line to be represented by 100, the inteasity of 
tions necessary to insure correct results, was the relative position | the light in four directions in azimuth, say E., W., N. and S., 
of the carbon points. Great care was taken that the axes of the | wil] be nearly as follows : 
two sticks or penciis of carbon were in the same line, so that the 


The light produced by thie same machine, under the same con- 
ditions, except the carbons being adjusted in one vertical line, 
was 525 candles. This would seem to indicate that nearly 66 per 
cent. more light was produced by this adjustment of the carbons ; 


. . . r : me ae was i ei 96 287 to 100 
light produced should be projected equally in all directions. Were Too ie ee oa ge. shay tt cae 116 to 100 
the axes of the carbon pencils not in the same line, a much greater South or ,, < ne 116 to 100 
quantity of light would be projected in one direction, and the West or back —_,, 88 to 100 





result of calculation of the light produced, based on the inverse 
square of the distance from the photometer, would be too great or 
too small, accordingly as this Eibestunnt was in the one ,or the 
other direction. To facilitate observations during the experi- 
ments, there was attached, at e, to the side of the box a holding 
the electric lamp, a focussing lens, with its axis at right angles to 
the beam of light, to the photometer, and an image projected 
upon a screen enabling the observer to see the condition and posi- 
tion of the carbon points without fatiguing the eye. Photographs 
were also taken, from time to time, at the moment of making the 
photometric observations—thus securing a permanent record of 
the condition of the carbon points. 

Another difficulty in determining the exact photometric value 
of the electric light isthe fluctuation, or rather, the moving from 
side to side, of the electric arc, and great care was taken so to 
adjust the conditions that the arc or flame should be steady, 
and equally distributed about the ends of the carbon pencils. 

igs. 13 to 20 are full size, good reproductions of the photographs 
taken, and fairly represent the average condition of the carbon 
when observations were made. 


557 + 4 = 139 to 100 
7 oS 7 aa o oe * * 

“Tn measuring the candle-power of the light produced by each 
| machine, I have given the mean intensit; obtained in the direc- 
| tion of the photometer, the carbons in lamp working with the 
| Holmes and Alliance machines being always arranged with the 

axis in the same vertical line, and the carbon in the lamp working 
the Gramme and Siemens machine being always arranged with 
the front edge of the top carbon nearly on the centre of the bottom 
carbon. 

“It is, therefore, evident that the results given by Mr. Douglas 
must be divided by 2°87 in making a comparison with those 
obtained by us. Thus, in the table on page 31, official report, in 
the column headed, Light produced by horse-power in standard 
candles, he gives for the Gramme machine condensed beam 1257, 
but it this be divided by 2°87 we have 438 candles, which is, no 
doubt, still too high, our result of 383 candles, per horse-power 
for the Gramme, being obtained under the careful and rigid 
conditions before named. 


TABLE I.—Showing Weight, Power Absorbed, Light Produced, &c., by Dynamo-Electric Machines Tested by a Committee of the 
Franklin Institute, 1877-8. 























Copper wire in | Light produced | « | Length of 
= —_——__-———- —--— | Cae in standard oP carbon consumed 
34 | | 88% candles See | per hour. 
Name of =t ie , | 222 Horse- candles. See . 
machine. = z Armature. Field magnets. & 2.2 power. Sor ico) 
=o os | 835 Total. | horse- |35 + - 
1 - 4 al om ezz fe ~ 
Size. | Weight.) Size. | Weight. ™°™ power. 
in. | Ib. in. Ib. is Heo 
Large Brush.. 475 “081 | 2 | 134 | 100 1340 | 107°606 «=. 826_«~«||«s«12380 377 87"4 ax §] 1°78 34 
Small Brush. . 390 “063 | 24 096 80 1400 124°248 3°76 900 239 137 x3} 1°91 58 
| | 
| 
Large Wallace 600 “042 50 | “114 126 890 | 823 _ a i= - 
} 
Small Wallace 350 “043 18} 098 41 1000 | 128°544 3°89 440 113 202° }xX 4] 2°45 073 
| | 
Gramme 366 059 104 | +108 104 800 | 705 383 85 xX 3) 315 5d 


60°992 1°84 


(To be continued.) 


“The pollution of Rivers and its effects upon the Fisheries and 
the Water Supply of Towns and Villages.” President : the 
Duke of Northumberland. The annual conversazione of the 
members and friends of the Institute will be held on the same 
evening at 8 o’clock, at the Grosvenor Gallery, New Bond-street. 
The autumn Congress and exhibition of the Institute will be 


WarERLoo Bripce.—We have authority to state that the 
arbitrators in the negotiations for the purchase of the bridge by 
the Metropolitan Board of Works have not officially made their 
award as to the price to be paid, but it is anticipated in reliable 
quarters that it will be near the twenty-five years’ purchase price 
stated by some competent authorities as fair value. The bridge 


will not be opened to the public for free traffic on the 18th inst.,as opened at Stafford on Wednesday, October the 2nd, 1878, Presi- 
has been stated, the award of the arbitrators—Messrs. Miller,Q.C., dent of the Congress: Mr. Edwin Chadwick, C.B. An Inter- 
national Congress of Hygitne under the patronage of the 


and Meadows White, Q.C.—being only expected officially the day 
before. Apart from this, however, the special clause in the Act 
under which the London bridges are to be free for traffic stipu- 
lates expressly that Waterloo Bridge, the South-Eastern foot- 
bridge at Charing-cross, and also that at Cannon-street, shall be 
opened for free traffic simultaneously. The arbitration proceed- 
ings in the cases of the last-mentioned bridges have not yet been 
begun, so that at least one or two months will elapse before the 
necessary formalities will have been completed, and these three 
toll-bridges thrown open for free public traffic.—Land Agents’ 
Record. 


French Government will be held at Paris during the first ten 
days in August, 1878. The object of this Congress is to collect 
at Paris at the time of the Universal Exhibition the savants of 
all countries who are willing to discuss questions appertaining to 
the progress of Hygitne. 


THE Srrenctu or Trwper.—On Friday, the 7th instant, a large 
number of the members of the Royal Institute of British Archi- 
tects visited the new testing and experimenting works of Mr. 
David Kirkaldy in Southwark-street. The patent testing 

' machine was shown in operation under thrusting stress, testing 
the following specimens of wood, which were all turned to 5°644in. 
diameter=25 square inches sectional area, and 50in. in length. 
The rates of depressions, or shortening, of the column were 
ascertained by means of the patent indicator-dial attached to the 
machine, at every addition of 25,000 lb. on the specimen, or 
1000 Ib: per square inch. The following results were obtained :— 


Visit or Artisan Reporters TO THE Paris Exuiprtion. — 
This movement, set on foot by H.R.H. the Prince of Wales, is 
attracting considerable attention in the various mannfacturing 
districts of the kingdom. Birmingham, Bristol, and Edinburg 
have already reported to the committee sitting at the Society of 
Arts that active steps are being taken to promote this important 
work, and subscription lists have been opened for aiding to defray 
































the expense of sending over skilled workmen in various trades. | > , (Ultimate stress.' Stross, Ibs.—Depression, inch. — 

Already many of the city companies have promised subscriptions. | Description. | $5 Per eq. | | | 

The Clothworkers give £100 ; the Drapers, 50 guineas; the Fish- | "| Total. | “ynch. |25:000 sons \ymceess 100,000) FI. | Set. 

mongers, 25 guineas; the Carpenters, 10 guineas; the Salters, 10 } 

guineas. The Prince of Wales subscribed £50; the Royal Com- M sibs. Ibs. | 

missioners, 100 guineas; and the Society of Arts, 100 ae ag Oak, English|1612) 93,240] 3,729 | -028 | °069 | ‘119 | — |*682|"321 

It is understood that arrangements have already been made oh teh out ane?) oath jake <adiahes 

which the artisans sent over will have secured to them bot Ash, English]1613 75,630| 3,025 031 | *088 | 316 | — {910/352 

lodging and board on reasonable terms, an ides, will have | ym, Englishl1614. 102,310} 4,092 | ‘020 | -o52 | -o88| «179 |+508|"139 

facilities given them for visiting industrial establishments in” ed, eral 

Paris. In return, it is made a condition that —_ artisan Fir, Danzic ..}1615| 117,620 | 4,704 | -019 | -050 | -082 | -121 |-475)"328 
rt on his own speci —— corel SR fe ani (a 


assisted must present a written report n spec a 
industry. These will be collected, and printed for publication at ‘These results being obtained from single specimens do not of 
a cheap rate. | course represent the average strength of the various kinds named, 

Tue Sanrrary InstrruTe or Great Brrrarn.—The anniver- | it being necessary for that pur to test a number of each taken 
sary meeting of this Institute will be held at the Royal Institu- | from different logs. The specimen of fir tested being free from 
tion, Albemarle-street, on Wednesday, the 3rd of July, 1878, at knots and straight grained gave way very suddenly, whereas the 
4 p.m. precisely, when an address will be delivered by Mr. Frank | others, more especially the oak, having knots and being crooked 
» 5 Buckland, .A., Inspector of Salmon Fisheries. Subject:— | grained, yielded more or less gradually. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


[* It has come to our notice that some applicants to the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and an nce both to themselves and to 
the Patent-office officials by giving the number of the page of THE 
ENGINEER at which the Specification they require is referred to, 
instead of giving the proper number of the Specification. The 
mistake has been made by looking at THe Encineer Index and 
giving the numbers there found, which only refer to pages, in place 
p Beh ag to those pages and finding the numbers of the Specifi- 
cation. 


Grantsand Datesof Provisional Protection for Six Months. 


1346. Improvements in Lawn Mowino Macuiyes, William Robert Lake, 
Southampton-buildings, London.—A communication from William 
Jones Lloyd, William Wright Supplee, and Coates Walton, U.S.—4th 
April, 1878. 

1558. A’new or improved instrument or apparatus for DescripinG CiRcLEs 
or Arcs thereof, and for indicating one or more of the radial lines, 
Thomas Parkinson, Worthington, Blackpool, Lancashire.—l7th April, 
1878. 

1564. Improvements in apparatus for Icyrrinc and ExtinauisHine 
Gas by Evecrriciry, parts of which improvements are applicable in 
the employment of electricity for other purposes, William Robert Lake, 
Southampton - buildings, London.—-A communication from Joseph 
Weatherby Bartlett, New York, U.8.—18th April, 1878. 

1620. Improvements in RoLLInc Srock, more eer such as is used 
on tramways or light railways, Francis William Fox and Edwin 
Walker, At Engine Works, near Bristol, and Edward Perrett, 
Abi 





ag! treet, Westminster.—23rd April, 1878. 

1669. Improvements in apparatus for the Compustion of Smoke and 
SmeLits, George Edw: Davis, Manchester, and Robert Charles 
Menzies, Musselburgh, Edinburgh, N.B.—25th April, 1878. 

1304. Improvements in Taps for ducking champagne and other fluids 
ong bottles and other vessels, Sidney Grafton, Regent-place, Birming- 
2am. 

1818. Improvements applicable to Trousers, rendering the same avail- 
able for bicycle riding and other purposes, Rowland Richard Gadsden, 
Dunstable, Bedfordshire.—tth May, 1878. 

1856. Lmproved means for Uritisina Waste ANIMAL Matrers, and also 
fabrics or tissues in which animal fibres are combined with vegetable 
fibres, Alfred Vincent Newton, Chancery-lane, London.—-A communica- 
tion from Constant Auguste Sanceau, Verviers, Belgium.—s*th May, 
1878. 

1850. Improvements in Hypravutic Mauns, stand pipes, and other con- 
duits or receptacles for gas employed in the manufacture thereof, 
Charles Denton Abel, Southampton-buildings, London.—A communi- 
cation from Aristide Edouard Servier, Dimitri Monnier, and Paul 
Rouget, Paris. 

1807. An improved Avromatic Motor, Heinrich Theophil Horstmann, 
Merseburv, Prussia,—0th Mey, 1878. 

1908. A new or improved mode of CLeantno Gratn, and in the apparatus 
employed therefor, Gottlob Schaeff Goeppi , Germany.—llth 
May, 1878. 

1948. Improvements in Lire-boats, Alexander Melville Clark, Chancery- 
Jane, London.—A communication from Martin Bourke, David M. 
Wilson, Benjamin John Morris, Henry Bryson Shields, David 8. 
Williams, Thomas Morris, and David Thompson Harriett, Youngstown, 
U.8.—Lith May, 1878. 

1957. Iraprovements in Carns for carding fibrous materials, James 
Taylor, Hawick, Roxburgshire, N.B., and Samuel Tovey Rawlings, 
Frome, Somersetshire.—16th May, 1878. 

1978. Improvements in the means or appliances for Increasina Up- 
pRAUGHT and IxrercerTiNe and Divertinc Down-provcat in CHIMNEYs 
and Snarts, and for ventilation purposes gencrally, James Beattie, 
Poet’s-corner, Westminster.—17th Mey, 1878. 

2026. Improvements in Carriace and other Wixpow Brakes, Thomas 
Wolstencroft, Ludgate-hill, London.—2lst May, 1878, 

2115. Improvements in the manufacture of Iron and Sree, William 
Robert Lake, Southampton - buildings, London.—A communication 
from David Thomas, Saint Louis, Missouri, U.S.—27th May, 1878. 

2117. Improvements in apparatus for DecortjcaTinc and CLEANING 

' Wueat, Bartey, Rice, and other kinds of ‘grain, William Spence, 
Quality-court, Chancery-lane, London.—A communication from Ulysse 
Boucher, Paris 

2121. A aew Prvor or Swiver Wincn for fishing lines, George Richard 
Holding, Beckenham, Kent. 

2125. Improvements in PLarrinc Macutnes, Henry Fricker, Great Port- 
land-street, London. 

2127. Improvements in Sewinc Macuines, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from John William Julius 
Thiemer, Wandsbeck, North Germany. 

2129. An improved method or process of, and apparatus for, DRAWING 
and Twistixe Woot, Corron, SiLk, and other fibrous materials, William 
Thomas Thompson, Leicester. 

2131. Improvements in the manufacture of ELastic Wes, William Ellis 
Jefferson, Leicester. -28th May, 1878. 

2133. An improved Apvertisinc Veutcie, Charles Denton Abel, South- 
pe ng eae oe ay London.—A communication from Jules: Payenne- 
ville, Rue de la Fontaine, near Paris. 

2139. An improved combined Marcu-nox and LicHTer, Emile Clément, 
Golden-lane, London, 

2141. Improvements in Fire-sars and parts connected therewith, Isaac 
Shimwell McDougall, Manchester. 

2143. Improvements in the manufacture of the Eyrs of Hogs, Picks, 
Pick-aXes, and other tools or implements of like manufacture thereof, 
Frank Parkes, Birmingham. 

2145. Improvements in Mrratiic Boxes, Cases, and other receptacles, 
and in the manufacture thereof, Henry William Herbst, Saint uke’s, 
London. 

2147. An improved mode of and machinery for BALING and ComPREssING 
Hay, Straw, Corroy, Hemp, and similar merchandise, William Robert 
Lake, Southampton-buildings, London.— A communication from 
Thomas Pilter, Paris. 

2149. A new and improved Support for Books, Philip Syng Justice, 
South pt buildings, London. — A communication from Amasa 
Mason, New York. 

2151. Improvements in the manufacture of Common Sat and in the 
Spans employed in this manufacture, Henry ‘Ransford, Brighton, 
Sussex. 

2153. Improvements in Orcays, Herbert John Haddan, Strand, London. 
a A cera from Alexander Rudolph Koerber, Toronto, 

‘anada, 

2155. Improvements in Marcu and Fuser Boxes, John Koch, Warner- 
street, Clerkenwell. 

2157. Improvements in WinpLasses, Joseph Waters, Port Isaac, Cornwall. 

-29th May, 1878. 

2159. Improvements in means for Dounisninc Friction in Turust 
ponanaa and Foorsrrrs, John Lea and Thomas Lea, Wigan, Lanca- 
shire. 

2161. Improvements in Fire-arms, Amédée Thornton de Mouncie, Hill- 
street, Rutland-gate, London. 

2165. Improvements in the construction and Workrnc of the Rock 
es John Brown, sen., Rawlinson-street, Dalton-in-Furness, Lanca- 
shire, 

2167. A new or improved machine or apparatus for “ CaLenpERING ” or 
PRESSING TexTILE Fasrics, Horatio Stead, Halifax, Yorkshire. 





’ - .) 





2197. Improvements in the Porato PLANTING MACHINE commonly known 
as ‘‘Feguson’s potato planter,” George Wilson Murray, Banff, and 
eg Ferguson, Kinnochtry, Cupar-Angus, Perth, N.B.—lst June, 

‘ 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
2783. Improvements in Watcnes, Daniel Azra Ashley Buck, Worcester, 
U.8.—7th June, 1878. 
2293. Improvements in the construction of BREEcH-LOADING FIRE-ARMS, 
including devices to take up the wear in the joints, locking devices, 


and operatix parts James Wentz Wilson and Isaac T. Milliken, San 
wee tng Cali orn —Sth June, 1878. ‘ 


2311, Improvements in Drarw and Escare Vatves for steam engine 
cylinders, Henry Percy Holt, Leeds,—8th June, 1878. 

2314. Improvements in the construction of Exastic Steps, chiefly 
designed for railway and other carriages, William Robert Lake, South- 
ampton-buildings, London.—A communication from Francis Asbury 
Sawyer Boston, U.8.—8th June, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 

2147. Barometers, Marie Leon Paul Hans, Vincennes, France, and Hippo- 

y 2 — Hyacinthe Hermary, Rue St. Dominique, Paris.—11th 
une, 1875, 

2163. Exastic Wess, Ephraim France and Alfred Bradsworth, Leicester. 
—12th June, 1875. 

. — Macuives, William Shears, Bankside, London.—15th 

une, 1875. 

2154. ConpeNnsinc Exnausr STeaM 
Edwin Powley Alexander, 8 
June, 1875. 

2155. WasHING, &c., Macuines, Joseph Summerscales, David Marks, and 
William Smith, Keighley, Yorkshire.—12th June, 1875. 

2156. Manuracrurino, &c., Parer, Leonard Cooke, Horwich, Lancashire. 
—12th June, 1875. 

2157. Tempertne Fiat and Suarep Gass, Francois Barthelemy Alfred 
Royer De la Bastie, Chateau de Richmonde, France.—12th June, 1875. 
2161. Propuctne Desieys on Fasrics, Henry Edward Newton, Chancery- 

lane, London.—12th June, 1875. 

2171. Steam Carriaces for Tramways, &c., Edwin Powley Alexander, 
Southampton-buildings, London.—l4th .”_ , 1875. 

2173. Steam Borters, John Shaw, Low Wa --on-Tyne, Northumberland. 
—lith June, 1875. 

2174. Decomposinc AMMONIACAL DisTILLATEes, Frank Wirth, Frankfort- 
on-the-Maine, Germany.—l4th June, 1875. 

2296. Raisinc and Lowerinc Carriace Heaps, Edward Rowse, St. Giles’, 
London.—23rd June, 1875. 

2211. Sream Boi_er Furnaces, Frederic Jolly, Horwich.—16th June, 1875. 

2179. Boppins and Spoois, Moses Crabtree, Ravensthorpe, Yorkshire.— 
14th June, 1875, 

2223. Granp Ptanorortes, Alfred Nicholson 
London, —1l6th June, 1875. 

2226. VenTiLATION of WaTreRPROOF GARMENTS, John Richard Whitmore 
Luck, Walbrook, London.—1l7th June, 1875. 

Saat Surars, Jules Joseph Laveissitre, Rue de la Verreric, Paris.—23rd 

ane, 1875. 

2190. Gruppzrs for Cuitivatinc Lanp, William Craig, Oldmeldrum, 
N.B,.—15th June, 1875. ry 

2210. Lock or Jam Nuts, John Fletcher Wiles, Sun-court, Cornhill, 
London.—1l6th June, 1875. 


from Traction and other ENGINgs, 
thampton-buildings, London. — 12th 








Wornum, Store-street, 


Patents on which the Stamp Duty of £100 has been Paid. 


1601. Lockinc Apparatus for the Sionats of Ramtways, John Saxby, 
Canterbury-road, London.—17th June, 1871. 

1606. Mi.is for CrussinG SuGar Cane, William Renny Watson, Glasgow. 
—lith June, 1871. 

1644. Printine and CurrinG into Sucers Rouis of Parer, John Cameron 
MacDonald, Waddon, Surrey, and Joseph Calverley, Albany-road, 
Camberwell, London.—22nd June, 1871. 

1595. Sawinc Timber, Thomas Fawcett, Dewsbury, Yorkshire. —16th June, 
1871. 

1602. Susstirurinc Paper to Pastesoarp, Paul Pinel de Grandchamp, 
Paris.—lith June, 1871. 


Notices of Intention to Proceed with Patents. 

450. Rounpine, &c., the Enps of Screw Botts, William Halsall, Bury, 
Lancashire. 

452. Looms for Weavinc, James Bywater and Charles Bedford, Birstal, 
Yorkshire. 

457. Wepce Locks, Lorentz Albert Groth, Stockholm, Sweden.—A com- 
munication from Carl Wettergren and Marcus Holter.—4th February, 1878. 

478. Preservation of Foop, Johan Lauritz Sundt, Great Winchester- 
street, London.—A communication from Fritz Sofus Frolich. 

479. Hose Pree, Gerard Wenzeslaus von Nawrocki, Berlin, Germany.—A 
communication from Otto Kohsel and Son.—5th February, 1878. 

497. Twistrxa and Dovstrne, Ira Ickringill, James Ickringill, Thomas 
Ickringill, and Thomas Slingsby, Keighley, Yorkshire.—6th February, 
1878, 

514. Rops and Rivas for Curtarys, James Booth, Manchester. 

516. Curtain Rops, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Carl Lanzberg.—7th February, 1878. 

526. Bicycies, Daniel Rudge, Wolverhampton. 

529. Lockina Boxits and Nuts, William Gibb, Jarrow-on-Tyne. — 8th 
February, 1878. 

538. Toots for Sawine, &c., Stone, &c., William Henry Thompson, 
Finsbury-circus, London. 

546. Repocine Grary, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Jean Benjamin Toufflin. 

547. Trovcn Beams, Thomas Hudson, Coatbridge, N.B. 

551. Syrups, &c., Adolphus Clark, Frith-street, Soho, London.--A com- 
munication from Gustavus Davis Dows.—9th February, 1878. 

561. Casks, &c., Frederick Ransome, Lower Norwood, Surrey, and 
Benjamin Lumsden Thomson, Fenchurch-street, London. 

567. Dryoxa Frramentovus Mareriaxs, William Robert Lake, South- 
ampton-buildings, London.—A communication from César Corron.— 
llth February, 1878. 

575. Expansion VALVE Gear, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.—A communication from Carl Rudolf August Virck. 

685. PerMaNeNT Way, Alexander Melville Clark, Southampton-buildings, 
London.—A communication from Achille Legrand. 

587. Dinner Puates, &c., Herbert Ernest Newton Mason and Joseph 
Price, Birmingham. 

589. Umprecias, &c., Matthew Wilson, Leadenhall-street, London.—12th 

February, 1878. 

601. AppLyrne DriLiisc Macuines in Workine Ironstone and Coat, 
James Chisholm, Middlesbrough-on-Tees. 

602. Unitine Stans, &c., of Woop, William Tighe Hamilton, Rathmines, 
Dublin.—13th February, 1878. 

616. Burrons, &c., Fritz Viétor, Aldersgate-street, London.—A communi- 
cation from Paul Artelt. 

627. Lamp Burners, Thomas Rowatt, jun., London.—l4th February, 1878. 

642. Sarety Lamps, John Williamson, Hednesford, Staffordshire. 

647. SaccHaRtFIcATION of AMyYLAacEous Martrer, Alexander Melville 
Clark, Southampton-buildings, London.—A communication from E. 
Delarue and Company.—1l5th February, 1878. 

649. Sicutrnc or Drrecrine the Frre of Orpnance, &c., Hubert Henry 
Grenfell, Berlin. 

650. AppLicaTion of VULCANISED INDIA-RUBBER to the Bases or Borroms 

of ARTICLES made of Caina, &c., George Johnson, Constitution-hill, 





2169. = improved Se.r-actine Buckie, Jean Nadal, South 

mdon, 

2171, An improved Sarr Bripcg, Fire Lapper, and Hosrt ELEvAToR com- 

ane George ms gy ang soa York.—30th May, 1878. 

2177. Improvements in TreaTine QuiNons to obtain certain products 
Eduard Ullrich, Vienna, " : 

2179. Improvements in Harness for Horses and other animals to 
facilitate the application and d tion of parts thereof, Martin 
Kosminski, Aldermanbury, London. 

2181. Improvements in and connected with Screw Prore.iers and 
their - segr ge in age se _ eigen or controlling or for 
measuring the power transmitted by othe: rotating shafts, Howard 
Pullar, Perth, N'B. : z ‘ 

2183. A new and improved 2ess of CoaTinG WIRE preparatory to draw- 
ing, on nage emi ase sang By uthampton-buildings, London.—A 
communication from es Hill Morgan, Charles He Morgan, and 
Virgil D. Kennerson, Worcester, U.S. : 7g fhe 

2185. Improvements in instruments for Removinc Prosectina Points of 
Naits or Peas from the Inreriors of Boots and Sores, Charles Julian 
Light, Great George-strect, Westminster, London. 

2187. Improvements in the manufacture of certain kinds of BrusHEs, 
John Lord Hinde and William Lord Ballin Hinde, Birmingham. 

2191. iy ga in machinery for Compinc and Dressing StLK and 
os aan material, Samuel Cunliffe Lister, Manningham.—31st 

ay, 1S. 

2193. Improvements in apparatus for Propucine InpuceD CurRENts of 
Exectricrry, such improved ap tus being especially applicable to 
pence J signals, and to calling the attention of persons using 
electrical telephones, Arthur French St. George, Redhill, Surrey. 

2195. Improvements in and appertaining to apparatus for GENERATING 
Fond INHALING OxyGEN and medical vapours, George Rob; 


row, 








y, Wigan, 





Fou iS aaa 

657. Rotumse Metat, Eric Hugo Waldenstrém and William Sumner, 
Manchester. - 

659. Fasteners for Fastentnc Dresses, &c., John Thomas Weaver, 
Brighton, Sussex.—16th February, 1878. 

663, Sarety, &c., Lamp, Henry Conradi, Lower James-street, Golden- 
square, London.—A communication from Paul Haedicke.—18th Feb- 
vuary, 1878. 5 

681. WHEELS, Herbert John Haddan, Strand, London.—A communication 
from Isidore Bourke. 

686. Fasrentincs for Sourrarres, Elijah Atkins, 
February, 1878. 

706. Caps for VentTILATOR SuHarts, Henry Willington, South Kensington, 
Middlesex.—0th February, 1878. 

777. Facturratinc WALKING and Marcuinc, Charles Octavius Paget, 
Stadt Riemergasse, Vienna.—A communication from H.S.H. Rudolf, 
Prince of Leichtenstein.—25th February, 1878. 

$24. Sarery Winpow CLEANING Cuarrs, Alexander Melville Clark, South- 

am -buildings, London.—A communication from Anna Dormitzer.— 
28th February, 1878. 

934. Soap, John Brunt Mackay and John Sellers, Bouverie-street, 
London.—7th Merch, 1878. 

1346. LawN Mowrna Macuines, William Robert Lake, Southampton- 
buildings, London.—A communication from Willliam Jones Lloyd, 
William Wright —. and Coates Walton.—4th April, 18738. 

1559. Frxinc Rats of Rattways, &c., William Henry Tooth, Aldersgate- 
buildings, London.—l7th April, 1878. 

1564. Ionitina, &c., Gas by Execrricity, William Robert Lake, South- 
ampton-buildings, London.—A communication from Joseph Weatherby 
Bartlet.—18th April, 1878. q 

1631, Cotiectine, &c., Cur Cory, Thomas Greene, Millbrook, Kildare, 
Ireland,—23rd April, 1878. 


Birmingham. — 19th 


“ Meow Power EnGines, Andrew Barclay, Kilmarnock, N.B.—lst 
‘ay, 1878. 
1797, Wakes, Joseph Smith, Siddal, near Halifax, Yorkshire.—4th May, 


1878. 

1852. FireBpack BoiLers, James Fagan, Cavendish-street, Sxipton, York- 
shire.—8th May, 1878. t nee ssa 

1867. Avromatic Motor, Heinrich Theophil H t 
Prussia.—9th May, 1878. 

1920, PLaitine or Fotpina, John Connolly, Albion-road, Dalstoa, and 
oe William Mercer, Upper North-street, Poplar, London.—l4th May, 

1961. Hyprat ic Gantry, Martin Atock, Royal Canal House, Broadstone, 
Dublin.—16th May, 1878. 

2009. PropucinG SeaMLess Meta Pires, &c., Edwin Quadling, Cannon- 
street, London. 

2011. Dressinc Frour, William Houghton and Alfred Joseph Houghton, 
Great Grimsby, Lincolnshire.—20¢h May, 1878. 

2039, ArriaL BALLoons, Edward Primerose Howard Vaughan, Chancery- 
lane, London.—A communication from Count Antoine Apraxine. 

2048. MANUFACTURING IcE, &c., Harrison Aydon, Whitton, Middlesex.— 
22nd May, 1878. 

2145. Metatuic Boxes, &c., Henry William Herbst, Saint Luke's, 

ndon. 

2151. Common Satt, Henry Ransford, Buckingham-place, Brighton, 
Sussex.—29th May, 1878. 

2195. GENERATING, &c., OxYGEN, George Roby, Wigan, Lancashire.—lst 
June, 1878. 

2283. Watcues, Daniel Azra Ashley Buck, Worcester.—7th June, 1878. 

2203. BREECH-LOADING FirE-arms, James Wentz Wilson and Isaac T. 
Milliken, San Francisco, U.S. 

2311. Drain and Escape Vatves, Henry Percy Holt, Leeds. 

2314. Evastic Steps, William Bobert Lake, Southampton-buildings, 


+ ata communication from Francis Asbury Sawyer.—8th June, 
1+ 
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All pastens having an interest in opposing any one of such application 

should leave particulars in writing of their objections to such application 

* the office of the Commissioners of Patents within twenty-one days after 
ate, 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majestu’s Commissioners of Patents. 





3916. SrixpLes For Sprnninc Macutves, T. Wrigley.—Dated 23rd October, 
1877. 6 


6d. 

The spindle is received into a tubular socket closed at the bottom end, 
so as to retain oil. There is a bearing for the spindle in the upper part of 
the socket and also in the lower part. The spindle is revolved by a fric- 
tion wheel acting against a pinion upon the spindle, such pinion having 
either a conoidal or concave surface for contact with the driving wheel. 
The surfaces are kept in contact by the action of a spring. 

3936. Pocket APPARATUS FOR REGISTERING THE REVOLUTIONS OF SHAFTS, 
&c., A. Sainte.—Dated 24th October, 1877. 6d. 

This consists of a stirrup-shaped piece or bracket, composed of top 
and bottom horizontal bars or pieces connected by an Eo ie bar 
or piece, and the whole secured in a wooden handle. rough the 
top and bottom bar pieces, a vertical axis formed at its middle 
portion, with an endless screw, which engages with a tooth wheel 
mounted on an axis fixed to a small plate attached to adjustabl 
on the upright bar of the stirrup bracket. On the axis of the toothed 
wheel isa pinion, which engages with another wheel pivotted at the 
upper end of a short upright arm secu to the bottom bar of the 
bracket. The toothed wheels are marked on their faces, so as to indicate 
respectively units and tens, or tens and hundreds. The reading of these 
divisions is ensured by means of small index fingers or points secured 
to the pendant from the top bar or piece immediately over the highest 
points of the toothed wheels. On the axis or spindle, passing through 
the stirrup bracket, is a thimble or cap terminating in a triangular 
point. By means of small pins on the end of the axis or spindle, taking 
into slots at the sides of the thimble or cap, the latter is caused to rotate 
with the axis or spindle. 


803'7. Sprixc Hinces, BE. T. Hughes.—Dated 24th October, 1877.4 com- 
munication.) 6d. 

This consists in combining with the leaves of the hinge and the pintle 
a spiral spring, with tubes around the pintle between it and the spring. 
The said tubes being either loosely arranged on the pintle, or in parts, 
secured at the ents to the respective parts of the hinge. 

3945. ANTI-cORROSIVE AND ANTI-FOULING ComposiTION, P. Denniston and 
J. MeMillan.—Dated 25th October, 1877. 4d. 

The composition consists of rosin, sulphur, oxide of iron, or oxide of 
lead, whiting, turpentine, or naphtha, boiled oil, and oxide of mercury. 
39°72. Grates, H. Conradi.—Dated 27th October, 1877.—{A communication.) 

6d. 


This consists in the lattice form of the whole te, formed by the 
straight or curved ribs of the top and the sides or walls of the grate, either 
formed by parallel or crossed ribs, which prevents its bending or burning 
in the heat. 
39°73. Hanp Looms, W. Anderson.—Dated 27th October, 1877. 6d. 

This consists in applying an additional pair of shuttle boxes, which 
are situated immediately or between the shuttle boxes ordinarily em- 
ployed. These shuttle boxes are for the purpose of carrying a set of 
shuttles in addition to the shuttles carried in the ordinary 





y or exterior 
shuttle boxes, and the shuttles therein are filled with weft of different 
colour from the weft carried by the ordinary shuttles. 
83986. Moutprne PLatTes For ARTIFICIAL TEETH, Z. H. Gartrell.—Dated 
2th October, 1877. 6d. : 
This apparatus comprises a flask or mould formed in two parts, and in 
which are placed the teeth and the metal models of the plates, which are 
enclosed in a setting of plaster of Paris. Also a boiler, preferably con- 
structed of phosphor or ig bronze, and in which the said flask is 
subjected to steam heat. The boiler has an aperture provided with a 
tight cover, and through which the flask is inserted into and removed 
from the boiler. The latter is also provided with a plunger and screw, 
forcing the top part of the flask down upon the bottom part, and holding 
the same while the flask is kept in the boiler. 
4014. Apparatus ror FEEDING LOCOMOTIVE AND OTHER STEAM BoI.ers, 
E. Hamer, J. Metcalfe, and B. Davies.—Dated 27th October, 1877. Sd. 
This relates, first, to an improved form of injector. That portion of 
the piece in which the combining cone is framed in two parts, capable of 
sliding towards and from each other in a direction transverse to the axis 
of the cone, and so to increase or diminish the area of the nozzle of the 
cone. Secondly, to an improved form of blast or exhaust pipe. This 
consists in oun the orifice by a perforated plate, upon which slides or 
revolves another and similar plate having reper y seme holes, such 
holes being of sufficient area to allow the whole of the exhaust steam to 
pass through them. 
4056. Perroteum Stoves, D. P. 
November, 1877.—(Void.) 2d. ' 
The body of stove is square, and it is surmounted with a round cylinder. 
About 5in. or sin. from the bottom is fixed a metal plate, dividing the 
stove into two compartments, and in which plate is a suitable apezture 
for the flame or flames from the burners; this plate has in some cases 
an inner frame of iron or chimney surrounding the flame or flames, and 
standing up from 3in. to Sin. above it. The oil vessel has the burner and 
the cone attached to it with a hinge, so that it can readily be thrown 





Wright and W. Randle.—Dated 1st 





back for trimming, &c. 
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4057. Cuiusey 3, T. G. Messenger.—Dated 1st November, 877. 6d. , 
This consists in building chimneys to form two, three, or more flues, 
or passages in one shaft, all communi: with the room in which there 


isa fire. The inner or “central one flues or passages acts as an 
ordinary smoke flue, while the outer fue or flues being in contact with 
the ay 4 of the hot smoke flue or chimney lining serves as ventilat- 
ing flues, forming junctions either with ove or various rooms, 80 as 
= Sab ubtandhseeasares aace away the vitiated air 
t 


ae Suares, F. Wirth.—Dated 1st November, 1877.—(A communication.) 


The. skate sole has under the heel a hinge, in which the blade or runner 
is ——* in such a manner that the same has free play when not held 
to the sole ; when, however, this spring is held on one 
open. At the heel end of the blade is placed a project- 
ing nose, which, fitting into a short connecting bar or piece, gives the 
— —— horizontal movement as the blade is moved to _ = from ~ 

le. short connect bar or piece, together with a long one, fits 
into a heel claw, and ww he re: lating screw to the lo 
con: ber and to the hecl caw in such a manner that they bot 
move together. The long connecting bar or piece, which is held by a 
countersurk guide screw, is made wider at the toe end of the skate, and 
is there provided with two slots slanting in opposite directions ; in these 
slots work two pins on two sole clasps. 


=. Manuracrore or Ice, J. Gamgee.—Dated 1st November, 1877 


This relates to the ure of t P it block ice. Inverted 
moulds are employed which are maintained full of water kept in a state 
of circulation by means of a pump. In combination with the moulds 
is used an air or vacuum pump to remove air or gases from the water 
as the ice forms ; the water passes through a filter, by which means 
the impurities are removed. 


4077. Die Pree ror Gasworks, W. Foulis.— Dated 2nd November, 1877. 
Void.) WW. 

This consists in allowing the gas to pass into the hydraulic main 
through a number of small slits or perforations formed in the part 
of the “dip pipe” which dips into the water and tar in the hydraulic 
min. 


<a. Ventitatinc Buitpinas, FE. G. Banner.—Dated 2nd November, 1877. 





fart: 





Pm * chamber is formed, preferably below the fire-grate, and has a 
chimney shaft leading therefrom to above the roof of the house. The air 
conduits are carried up in the walls themselves of the houses or buildings, 


or as tubes, pillars, or columns within the room, and openings are ie 
from them at any point between the floors and the ceilings, at their 
capitals or other highest points, and these open caused to com- 


ings are 

municate down, along, and by means of the conduits, direct with the air 
chamber below, or the fire-grate, or special uptake shaft, which may be 
in the room or place to be ventilated, or in an adjoining place. 


<n | or Roiiixe Stock, EB. G. Sheward.—Dated 2nd November, 

877 Oe 

This consists, first, in the construction of central buffers and cou; ngs 
with the draw bar passing through the buffer rod, and with both 
play under the control of a spring or springs, and independently of ho 
another. Secondly, in the construction of central buffers and couplings 
with the draw bar and buffer rod having independent play, and with 
hook and pin attachments capable of being tightened and locked by 
excentrics. 

4088. Coat-scurties, P. W. Barlow.—Dated 3rd November, 1877. 6d. 

The scuttle is mounted by a transverse axis or trunnions on a framing, 
so that it can be depressed at either end and elevated at the other, by 
causing it to oscillate on its axis or trunnions. Through the Rape nes of 
the box, at each end thereof, is made a hole, under which is placed a 
scoop fitted in ves attached to the box, so that it can be slid into 

ition im: iately under the hole, or can be entirely withdrawn from 
its grooves. The scuttle has a hole at the top which may be fitted witha 
cover. 

4090. Mernop or Grvinc Rotation, &c., TO PROJECTILES, AND FOR 
Caeckirne Escare oF Puwper Gas, T. W. Nordenfelt.—Dated 3rd 
November, WT7. . 6d. 

This consists in making by pressure from sheets of copper, or a 
combination of copper or spelter with other metals, such as brass or 
pewter, a case or cylinder into which the projectile is inserted or 

, and which is so long that it envelopes the whole or greater = 
of the cylindrical part of the projectile, or so that it can be chok 
compressed round a portion of the cone of the projectile near its nor ote 

4001. Bars or Founpations or Carpinc ENGINE Fiats, &c., G. and EB. 
Ashworth.—Dated 3rd November, U77. 6d. 

A number of slots, nicks, or saw gates are cut or formed in the edges 
of the bar, the distance ay of the nicks corresponding to the required 
length of each stitch, and the clothing is secured to the bar by means of 
wire or other sewing material which is passed to and fro through the 
nicks in the bar. 

4095. Jacquvarps ror Looms, 0. Ball and P. Dracup.—Dated 3rd 
November, 1877. 

The eyes in the horizontal wires of jacquards are formed with two or 
more loops or twists to give an increased bearing surface to the vertical 
wire, the hole in the eye being of the same form as the section of the 
vertical wire, and in order to the hook at the top of the vertical wire 
through the eye, the width the former is reduced near the hook, or 
this part may be twisted half aturn. The lifting rod is operated by 
passing it through a socket in connection with a swivel stud so as to 
obtain a perfectly perpendicular lift of the jacquard. 

4097. Veuictes ror Locomotion, E. G. Brewer.—Dated 3rd November, 
1877.—{A communication.) 6d. 

The axle is cranked upwards on each side of the vehicle so as to bring 
the weight below the ae of the wheels, and the axle is ble a 
turning in bearings on the under part of the e soas to onal} jolting 
on uneven reads. The wheels turn freely upon the cranked axle. 

4108. Fastexers ror THE Bottom Doors or Rarmway Wacons, H. C. 
Briggs and G. Robson.— Dated 5th November, 1877. 8d. 

The catch is secured in ition ae of a weighted lever having a 
crank or eccentric at the fulcrum which forces the catch lever into posi- 
tion and secures it firmly, instead of securing it with a cotter pin as 
hitherto. 

4112. Gas Buryers, G. Bray.—Dated 5th November, 1877. 

Burners having a slit across the head for the of the gas, are 
moulded in clay and burnt, the head being iedhowel out or enlarged. 
The slit in the head is made by a circular cutter, P of d 
corundum, flint, or other suitable mineral substances, in a pulverised 
state, mixed with a suitable adhesive substance to cause the adherence 
of the particles. 

4116. Apparatus ror DiscRARGING REGULATED QUANTITIES oF LiquID 
rrom Borties, &c., G. W. von Nawrocki.—Dated Sth November, 1877. 

4A communication.) 6d. 

The s er has a cup formed at its — a which receives an india- 
rubber communicating with the through - ae in 
the top, and with the interior of the bottle mandy a hole in the 


6d. 





stopper. A tube extends down to near the bottom of ——- and 
passes half way through the stopper and out at the side. The ball being 
distended, the thumb is pr tram over the 0; ape and the ball 

down, causing a given quantity of liquid to be forced up and out 

the tube. 

4117. Packrnc CanpLes ror THE MARKET, C. Thomas.—Dated 5th Noveim- 


ber, 1877. - 

The candles are tapered, the butt end being larger in diameter than 

yao points. They are placed in a sliding frame and piled up in any 

form ; a taper sleeve envelope is then passed over them, the 

conten ends of the candles being introduced first into the largest end of 

the envelope, and the candles then pushed forward, the envelope, by its 
contracted form, holding them fi aly tn position. 

4118. Treatinc Spent Oxipe or IRON ARISING FROM THE MANUFACTURE 
or Gas, G. Spence.—Dated 5th November, 1877. 

The spent oxide is washed in water to carry off any compounds of 
ammonia it may contain, and then allowed to dry, when a half the quan- 
tity of unslaked lime is slaked into a fine ee and thoroughly mixed 
with the oxide. The mixture is tanks with false bottoms 
pierced to allow water at from 150 deg. to 160 deg. Fah. to pass —_ 
the oxide, and be run off into a reservoir to settle. When clear of 
ment, it runs into precipitating vessels, and is treated with a solution of 
perchloride of iron until no further precipitation takes place. The pre- 
cipitate thus formed is Prussian blue. The oxide is then boiled by 
blowing steam into the space below the false bottoms, and forms sulphide 
of calcium, which is run into tanks, and, when cold, hydrochloric acid is 
added, causing sulphur to be precipitated. When dry, the oxide may be 
again used in the purification of gas. 


4119. Looms, J. McCabe.— Dated 6th November, 1877. 6d. 

In order to obtain a variable “‘ beat-up,” the forward end of the crank 
arm is connected to a stud capable of being moved away from or towards 
the back of the slay ; and thus, by ch: the distance of this centre, 
the sweep or throw of the crank lengthened or shortened as required, 
to give the variable “ beat-up.” 


4120. Doe 8, J. P. Batch.—Dated 6th November, 1877.—(Not proceeded 
Upon a dation of te is placed a layer of sand 2in. in depth, 


, smooth surface. Wood blocks 
rows, a wood strip being placed 





which is rolled so as to obtain a com: 
are then placed thereon in paralle 
between each row 





4122. Tesrinc anp ApsusTiNc Sprine Pistons, G. Allibon and W. A. 
lor.—Dated 6th November, 1 


ylor.— (Not proceeded with. 
A reducii Spee pp yg oy 4 Pe 
balance which carries the spring and moving , and at the other 


end to the spindle of the balance. By screwing the strap on to the piston 
ring, the resistance or elasticity of the latter will be indicated on the 


4128. Gcnssons anp Forceps wits Jorsrep Rrvos, L. A. Pichon.—Duted 
6th November, 1877. 4d. 

The rings are made with four hinge joints, one on each side of the loop, 
one where it joins the shank and one at the opposite extremity. baw 
side joints are made —* shoulders, so that when open the joints 

id. When not in use the rings are closed by pressin, the sides of the 
loops, the sections of which close up to the same width, as the shanks 
Scam or forceps, and may thus be easily placed in a case or 

eath. 
4130. Frames ror Pictures, J. L. Munilton.—Dated) 6th November, 
1877.—{Not proceeded with. ) 2d. 

The ot metal, and is formed 80. - to receive one picture on 
each side of a central d A is formed on each side at the 
bottom of the frame a receives a slide which is withdrawn and the 
picture inserted, when the slide is pushed inwards, carrying the picture 
with it into the frame. 

4131. Umpretias, P. Constantine.—Dated 6th November, 1877.—(Not pro- 
ceeded with.) 2d. 

The ends of the stretchers secured to the {runner are formed with a 
knob to fit into a cavity in the runner, a slit being left in the runner to 
introduce the knobs and allow free working of the stretcher. A screw 
cap holds the knobs in place. The notches are formed to receive similar 
heads or knobs on the ends of the ribs, and secured by a cap and pin. A 
blade spring having a holding notch is employed to hold the runner when 
the umbrella is shut, and a similar spring in the reverse position holds it 
when open. 

4133. ReouLatinec tHe Speep oF CLOCKWORK FOR TELEGRAPHIC AND 
—_ Purposes, J. M. A. Stroh. Dated 6th November, 1877. 6d. 

A piston ———e in a cylinder is ted by an arr t of 
beams, connecti: ng , and levers, actuated by a crank connected with 
the clockwork. The piston fits into the cylinder, leaving a slight space 
between them all round, so as to allow air gradually to from one side 
of the piston to the other. The upper end of the cylinder is open, but the 
lower end is closed and fitted with a valve, by opening or shutting which 
more or less resistance is offered to the pision stroke and the pone | of the 
clockwork quently regul 
4134. Manouracrure or Gas, B. J. B. 

—({A communication) 4d. 

Bones, feecal matters, and other animal matters, either separate], 
mixed ther with other matters, such as tan, sawdust, and coal re! tn 
are distilled in retorts at a temperature varying from 300 deg. to 500 deg. 
Centigrade, according to the nature of the substance being treated. The 
gas formed passes through refrigerators where the volatile products vad 
condensed, the ducted into g The 
extingu! ished in the retorts by means of a jet of steam, which on coming 
in onan with the carbon becomes decomposed, its a takes up the 
carbon, the hydrogen being set free. This enables the carbon of the 
residuum to be = at the same time, producing a gas suitable for 
heating purposes, dispensing with the extinguishing chambers, and the 
removal of the mates in an incandescent state. 

4139. Sevr-cLosine VaLves on Waste Water PReventers, H. Lezins and 

H. Zabel.—Duted 6th November, 1877.—( Not proceeded with.) 2d. 

A free valve is placed in the body of a tap, so that it may be lifted from 
its seat by a ——. of water acting against it, after a back pressure has 
been removed by the action of a small valve fitted in a chamber leading 
from th: back to the outlet, the valve being again free to close a 
on the small valve returning to its seat, such return being effected either 
by hand or by a weight. 

4140. Pranorortes, J. Cossel.—Dated bth November, 1877.—(A communica- 
tion.) 6d. 

Near or at the tail end of the hammer is a nut with a screw pin passing 
through it and fitted with a helical spring to bear upon the top end of 
the hopper stick. The tension of the spring supports the head within an 
easy distance of the string ready for a repeat of the blow. The tail end 
of the hammer is hung from the hammer rail, and has a leather buffer 
for the nose of the hopper stick to lift the hammer by. By turning the 
screw through the nut the tension of the spring is regulated. 
4143. Macuivery ror Curtine Stone, State, &c., C. M. Lloyd.— 

7th November, 1877. 

The stone is placed on a table to which a to and fro motion is given 
by means of suitable gearing, and on either side project uprights carrying 
adjustable brackets which support a cross shaft with one or more excen- 
trics to give motion to the cutting tool direct. The sliding motion of the 
tool bearer is obtained by cranks or their equivalent. 


4147. Apparatus ror CLeaNtnc Kwsives, J. E. Beanland.—Dated 7th 
November, 1877.—{Not proceeded with.) 2d. 

Under each flange for the knives are fitted slotted bearers, into which 
the knives are kets with curved ends having tapered slots 
receive the backs of the knives, ana so steady them, prevent any side 
motion, reduce the wear and tear of the leathers, and prevent the breaking 
of the handles. 

4149. Seraratine or Spiitrinc Warp YARN AFTER DYEING OR BLEACH- 
1nG, A. Mungall. - Dated 7th November, 1877. . 

Hollow rollers of a triangular or square form are arranged each a little 
higher than the preceding one, and caused to revolve at the same speed 
by means of straps and pulleys on their shafts. The front roller has a 
large separating comb arranged in front of it, and consisting of a number 
of pins projecting up from a rail in a row, with spaces between them to 
receive each single c The rollers in revolving draw the transverse 
rows of warp forward through the comb and effectually separate them 

from each other, and will be delivered in separate heaps at the back of 
the machine. 
4153. t pened ror Pavine, J. C. Russell.—Dated 7th November, 
‘ot proceeded with.) 2d. 

Peat _ spent tan mixed with nearly its own weight of tar is used as a 
paving material and for making drain pipes. 

4156. Vatves ror Liquip, Steam, anp Gas Pipes, A. H. Hart and J. H. 
Potter.— Dated 7th November, 1877. 6d 

The spindle passes through the valve cover and is fitted with a worm 
at its lower end gearing with a toothed sector cast on the back of the 
valve, and ha formed on the under side of the cover. By 
turning the spindle a valve is opened or closed by the worm engaging 
with the toothed secto: 


4158. MANUFACTURE OF yteer Soap, H. Simon.—Dated 7th November, 1877. 
A communication.)—{ Not proceeded with.) 2d. 

In addition to the usual tatty matters the soap tai 
late of potash, soapwort, pipe-clay, sal iac, and turp 
4159. DecorticaTinc anp Po.isnine Rice, J. H. C. Martin.—Dated 7th 

ng oo gh 1877. 6d. 

The grain is fed upon a revolving cylinder from a hopper running 
along the entire width ae and passes down between the convex 
surface of the cylinder, and the concave surface of adjustable segments, 
by regulating which the amount of feed is controlled. 

4161. Hosprrat Bens, J. L. Hodgkins.—Dated 7th November, 1877.—{ Not 
proceeded with.) 2d. 

The outer covering of the bed is made from sheet india- —_- and 
then stuffed with wool, wood or metal bars are placed ~~ e edges 
and covered in by a sheath of the material, certain parts being left un- 
covered in order to attach the bed to the bedstead 
4163. Vesseis ror CakRyING TIMBER AND Cortos, H. F Craggs. —Dated 

7th November, 1877. 6d. 

A longitudinal "chamber is arranged directly over the keel and extend- 
ing fore and aft nearly tothe ends. This chamber is provided with hatch- 
ways in the centre and may be used as a water ballast chamber or for the 
stowage of cargo. Hold beams are abolished, one or more strong longi- 
tudinal girders or stringer plates being placed "along each side. Holes are 
formed in the deck at intervals to eatve uulleys, “¢ that the cargo 
may be raised direct from the steam winch, instead of placing winches 
below 
4170. Evuiptic TurninG Macuinery, W. Henderson and W. Brooks.— 

Dated 8th November, 1877.—Not proceeded with.) 2d. 

In the chuck a cross is combined with two discs, one of the bars of the 
cross working in a slot in one of the discs which turns in a guide ring 
attached to a second guide ring by bolts passing through elongated holes 
to admit of adjustment of the ring different excentrics. One 
pak is placed on the lathe spindle and the centre chuck is upon the 











Mills.—Dated 6th November, L877. 





—Dated 


1877. 





borax, binoxa- 





4172. Lozence Macuines, H. J. Haddan,—Dated 8th November, 1877.— 
A communication.) 8d. 
ones block with adjustable dies is attached to sliding standards 
and orked by an arrangement of levers, so as to print the paste as it 
lies on the cutting table, when a cutting head fitted with dies of any 
desired form descends (by means of a pair of toothed wheels with excen- 
tric channels on their faces) and cuts into the paste. Each lozenge is 
pushed up through the die by cach fullowing cut, peuntil it Tm out at 
the top, when it is pushed by a reciprocating horizontal frame on to a 
trav: ing shelf and deposited on frames covered with bolting cloth. 
These frames are moved forward under an as head, whi 
descends and produces any required design on the lozenges. 
4174. Car on Storrer Cover ror Borties, A. C. Whyte.—Dated 8th 
November, 1877. od proceeded wi 2d. 
A semi-spherical hollow india-rubber ‘cap is formed with an increased 








thickness round its edge so as to form a ring, which when the cap is 

forced over the mouth of the bottle will gri = neck below the rim 

thereon, and thus securely attach the cap to the bottle. 

4185. Manvracture or Craps, B. Per 4 and 8. H. Kay.—Dated 9th 
November, 1877.-(Not proceeded wi 2d. 

Yarn spun from fine carded jute is Sees the sptnning ypeem process hard 
twisted, so as to adapt it to the requirements of crape, and when so 
pared is woven into tissue either alone or with silk yarn, and then 
treated and finished in the same way as silk crape. 

4186. Ticker Guarps or Houpers, A. Fremeschin.—Dated 0th November, 
1877.—(Not proceeded with.) 2d. 

The ticket is placed in a metal box open at both ends and having an 
internal spring to effectually hold the ticket when introduced. The 
spring ¢ can be depressed from the outside so as to release the ticket when 
required 


-_=. Bars ror Rackets, &c., 8. W. Trimmings.—Dated 9th November, 


eS, ak er 7 revent the gut strings from getting slack, an india-rubber 
band is roadie wae e outside of the bats, - 
ng a hole on one side of the -_ then 
band throu hao ole on the other side and pull led tight. The tension of 


jo band will always prevent the strings becoming slack. 
4190. Looms, J. C. Mewburn.—Dated 9th November, 1877.—{4 communica- 
tion.)—{ Not with.) 2d. 
In er to weave two narrow fabrics in a wide loom, the batten is 
mate with a central box to receive the shuttles alternately from the side 
boxes, 


4194. Coppers ror Borinc Wort, J. Steel.—Dated 9th November, 1877. 
6d. 


In order to enable the wort to be taken off from the upper part whilst 
the hops are being deposited upon the bottom, ak rs are fitted on 
both sides of the outlet with internal es, extending from 
the bottom to the top. Within these guides portented plates are placed 
one above the other, by lifting which the copper may be emptied of the 
liquid contents, the hops remaining at the bottom to ihe again used. 
4196. Puorocrapners’ Heap Rests or Supports, J. P. White.—Dated 

9th November, 1877.—(Not proceeded with.) 2d. 

This consists in a horizontal bar or tube, which is to be fixed or ape 
in any convenient way near the floor. To this bar there is ada 





long arm consisting of two or more pieces fitted to each other telsooegd- 
cally, or in an os npn manner, so that the arm may be set to different 
or holding the parts when set. 
4197. ORNAMENTING ARTICLES OF GOLD, ve, &c., W. and H. Hayes.— 
Od. 

The article has the des ved or embossed thereon, and the in 
is then painted in oil colours sufficiently thinned, when a trans’ 
thickened when the design is to resemble a solid enamel or gem. hn 
article is then stoved to harden the colours. 

9th November, 1877. —(Not oy with.) 2d 
This consists of a box which is connected with the su 
o a pair of boilers. Vithin x - two valves of any ae 
inds arranged above the supply between the same and the 
valves is a screw spindle, which work: through a ine: -box, and is 
provided with a hand wheel. The spindle 9 on it a double collar, 
tandard projecting upwards from the My tapes _ The lever pay 
beyond its fulcrum, and is cted side 


lengths, pinching screws or equivalent appliances being used for fixing 
Dated 9th November, 1877.—{Not proceeded with. 

effect is desired, so as to show the delicate lines Goo Re 

4204. Cueck or Stor VALves ror STEAM + &e., J. ree 

which the oe is b ‘ht to the apparatus, and with two 

pone oh connected with the other owe pipes. Above one of these 

=e is connected with the forked end of a lever fulcrumed on a 
which extends down through onsther he ang ake over the a 





valve. 
4206. Prosectives, z. H. Courtenay.—Dated 10th November, 1877.—(Not 
proceeded ee a 

pion the cylindrical pet of - on bo lar pio are formed 
holes, each ing thre one side e but only partly through 
the pedis abe” Into each hole is fitted a hollow x cylindrical — 
the lower end of which is closed and forms a ch for 
other explosive material, and bullets or other missiles, ond the o open ai 
is closed with a plug of lead, hard wood, ey FR —. 

80 


, or 
tile is vided with time fuses, ited when the 
Lai fica t of the shell. 
4209. Warer-rower Enarnes, &c., A. Binns.—Dated 10th November, 1877. 
2d. 








the ge their during the flight 
—{Not proceeded with. 


This consists of a drum or wheel with water buckets or floats on i 
periphery. The drum or wheel is enclosed in a casing provided with Pm 
feed pipes or inlets, and an escape pipe or outlet. 

4211. Patataste Episie, EB. Foulger.—Dated 10th November, 1877.—( Not 
proceeded with.) 2d. 

This ists in the 2 of a lean meat, such as tongue, liver, 
beef, kidneys, heart, or other meat with bacon fat. 

4213. Mawvracrure or THe Heap anp Foot Rats or METALLIC 
Bepsteaps, &c., R. F. Heath.—Dated 10th November, 1877.—(Not pro- 
ceeded with.) 2d, 

The top and ttom Senne rods are fixed to the outer vertical sides 
or standards in ag ordinary way, the top and bottom horizontal rails 
being fixed rigidly at the require ‘distance apart by the standards. _ For 
— the vertical rods a pair of hollow or 
ere are used, one for fixing the rod at top, and the other at bottom. 

e end of the ornament a screw pin xed in it, which is passed 
through a hole in the horizontal rod, and an ornamental screw nut is 
screwed on its protruding end. 

4214. Manvuracture or Gas or Tuse Honxs orn Howprasts, 7. Ashford. 
—Dated 10th November, 1877.—(Not proceeded with.) 2d. 

In the machine are two top cutters working yp ny and two 
bottom stationary or fixed cutters in the bed of the machine. The 
cutters are secured to a beam lever worked by an eccentric or cam on the 
main shaft. One of the bottom cutters is so sha) as to uce the 
required notch or cut to form the shoulder of the hook, and taper of 
the eo is made by the process of reversing the side of the plate 
iron strip in cutting off each blank. 

4215. Breecu-Loapino Fire-aRrMs, 4 8. Woodward.—Dated 10th Novem- 
ber, 1877.—{ Not proceeded with.) 2d. 

For locking and releasing the parts of the arm, a top lever is employed 
working downwards through the action and in connection with the bolt, 
which bolt is governed by a coiled spring enclosed in a shell sunk in the 
head of the stock. This spring drives the bolt, which is a slotted double 
one, and which, engaging the grips on the lump or steel of the barrels, 
securely locks the parts 
4220. Liquip va cecal ror Extincuisuinc Fires, W. &. Gecge.— 

Dated 12th November, 1877.- — (Not proceeded with.) 2d. 

The is posed of 70 per cent. sulphate of protoxide | 
iron (green vitriol); 20 per cent. chloride of sodium (common salt), and 
10 per cent. carbonate of lime (whiting). One part of the composition 
is mixed with three parts of water. 

4221. Dress Trimminos, C. Bach.—Dated 12th November, 1877. 4d. 

This consists in the combination of fringes with embroidery. 

ReGuLatinc TENSION OF THE Warps tn Looms, D. Sowden.—Dated 
12th November, 1877.—(Not proceeded with.) 

This consists in ‘fixing a diagonal or horizontal shaft at the end of the 
loom in a transverse direction, running from the front to the back 
of the loom ; the shaft is carried by brackets, and at the end of the 
next the front of the loom is fixed a hand wheel or lever ; to the other 
end of the shaft is fixed a bevel pinion, which gears with a wheel secured 
on a short shaft carried by a bracket secured to the end of the loom ; on 
the other end of this shaft is an ordinary spur pinion gearing with a 
spur wheel secured to the warp beam. 

4225. Apptication or Fry Comps or Dorfers To CARDING ENGINES, 
J. H. Leather and W. Whalley.—Dated 12th November, 1877.—(Not pro- 


ceeded with.) 2d. 

A shaft is carried by brackets in front of the doffing cylinder; on > 

end of a shaft is fixed a pulley, receiving motion by means of strap. 

excentric is mounted on the shaft near each of the brackets, and Coin 
the circumference of the excentrics are placed straps or 7. which 
have arms radiating therefrom towards the circumference of the doffing 
cylinder; at the end of these arms the fly comb or doffing knife is 

attached ; at the other side of the excentric clips are short arms a 

from the centre; these short arms through holes formed in 

oscillating journals carried by the brackets, which act as a fulcrum to 
the ine e excentrics revolving ; the short arms being in connection 
with the oscillating journals causes the doffer knife or fly comb to have 

- elliptical metion, and to diag or strip the wool or other material from 

the face of the doffer cylinder. 

422'7. APPARATUS FOR REMOVING OR DestroyIna VEGETABLE MATTERS 
ConrTarnep tn Woot, &c., W. A. Barlow, or 12th November, 1877. 
+A ets } ioe proceeded with. ) 2d. 

The material to ok S d into a cylinder which is heated 


binatior 














by mos oe a spiral tube contained therein. A doubie 
A Pondult ts prot wied through the trunnion of the cylinder, one 
veing coumaated wi "avaad air pump for produ a vacuum with 
cylinder. The interior e of the conduit 's of an unlimited 
supply of fresh air, and an opening in the conduit is connected with a 
con eine a pecmarey Sn wae ich is stored gas of acid salt prepared from 
sulphuric acid and sal 


4228. PLayine sae J. ©. Mewburn.— Dated 12th November, 1877.—(A 
communication. 
consists which indicate the value of 


Not with, 
in ures or num 
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card within or upon one of the ordinary pips of the card, and by 
a erence within or on the pip which is nearest the upper left-hand 
corner, the pip being coloured red or black in the ordinary manner except 
that the figure therein is left white. 
4229. Apparatus ror Feepine Lamps, G. S. Clements and G, T. Lashan. 
—Dated 12th November, 1877.—( Not proceeded with.) 2d 
This consists chiefly in the combination with the lamps or burners and 
their supply tubes of a reservoir or holder for the or spirit, and a 
pneumatic regulating chamber placed below the reservoir. 
1044. Spmav Suipe Rute ror WoRKING ARITHMETICAL CALCULATIONS, 
G@. Puller.—Dated With March, 1878.—(Complete.) 4d. 
ists in the bination of a logarithmic scale made into the 
form of a spiral, and wound round a movable cylinder with fixed and 
movable indices. 


4620. Carrisce Sprivos, J. B. Armstrong.—Dated 6th December, 1877.- 
(Complete.) 4d. ; 

This consists, first, of a crucible or cast steel single ~ or leaf grad - 
ally tapered to each end from or near its centre, and forming an elliptic, 
C, or other ordinary shaped sp ‘ lor . These springs are 
provided with suitably-shaped ‘ tits,” for preventing the ~—- slipping 
when putin place. This also consists of a spring formed by two tape 
plates of cast steel cyma reversa or ogee shape, the ends of which overlap 
each other, forming an eye on the outside of one of the plates, permitting 
the plates thus held together to come in contact at their extreme ends, 
and closing gradually in proportion to the weight carried. 

4639. Crorn, D. Hitchin.—Dated 7th Dece:vber, 1877.—(Complete.) 4d. 

This consists in a novel art t of treadi of ends in the warp 











y to prod in ving twilled cloths ‘in all wool, worsted, or 
other material used in making fabrics in various treadings to supersede 
the makes hitherto called ‘‘ serge de berries.” 


4641. Firrines or Ramway Carriaces, F. McD. Robertson.—Dated 7th 
December, 1877.—(Complete.) 4d. 

The back cushions are attached to rigid backs hinged to the framework, 
so as to be capable of being revolved upwards, and supported by columns 
a suitable sockets, thus forming an upper berth in which 
travellers may lie down to sleep on long journey trains. These back 
cushions are fitted with a hinged ledge so as to prevent the sleeper from 
falling off. 

4754. Foa Sienars, H. J. Haddan.—Dated 14th December, 1877.—(A 
communication.)—(Complete.) 6d. 

This consists, first, in combining two or more screws or screw valves 
with one trumpet or reverberator in such a manner that tones of 
different d es of pitch may be given at certain fixed intervals ; 
secondly, in the combination of a screw or screw valve with a trumpet 
and throttle or cut-off valve or hani hereby variable signals may 
be given at the pleasure of the operator; thirdly, in the combination 
of a screw valve with the air or gas chamber and tle or cut-off valve 
in such manner that the screw valve is constantly working under or 
within the pressure of the air, or gas, or elastic medium, or whatever may 
be contained in the reservoir. 

4824. Insutatinc TeLecraru Wires, B. Hunt.—Dated 19th December. 
1877.—(Complete.) 6d. 

The wire is covered with cotton yarn and heated in an oven to about 300 
deg. to 320 deg. Fah. It is then immersed either in melted paraffine or 
paraftine oil saturated. 

4831. Firne-arms, W. R. Lake.—Dated 19th December, 1877.—(4 communi- 
cation.)—(Complete.) 6d. 

The hammer of a fire-arm is caused to rebound after having struck the 
firing pin. A stirrup —— to the main spring is pivotted to the 
tumbler, so as to bear against it in a direction coincident with the line 
of its movement, whereby when the hammer in its forward movement 
reaches the point to which it is to rebound, the stirrup becomes rigid 
with the tumbler, and moves with or causes the hammer to rebound and 
remain out of contact with the firing pin. 





4870. Suurrers, B. Hunt.—Dated 22nd December, 1877.—{A communica- 
tion.) —(Complete.) 10d. 
This consists essentially of twisted blades (one of which is secured to 


each slat) and guides and extension pieces, which operate in connection 
with the twisted blades, the latter traversing a space or channel between 
them. The guides have a transverse and oblique movement, and by 
moving the guides and extension pieces, the slate by their twisted blades 
may d closed together without any openings save the joints, where 
the — lap upon each other, or they may be opened to any desired 
angle. 


4887. Issectors, J.C. Mewburn.—Dated 24th December, 1877.—(Complete.) 
6d. 


There is an intermediate pipe between the condensing funnel and the 
steam nozzle, which is so arranged that a space is formed between the 
intermediate pipe and the condensing funnel, which space is closed 
against the water entering the injector, a hole being made in the con- 
—s funnel about the middle of its length, which is situated on the 
same side as the overflow valve, and communicates with a space, which 
last is separated by a diaphragm from the point where the steam jet 
issues. 

37 po bao Packrne, W. L. Wise.—Dated 2nd January, 1878.—(Com- 
ete. . 

The ends of the box are made smaller than usual, and a strip of wood is 
applied up and down the edges of each end, which is of the same thick- 
ness a3 the end, lies on the same plane thereof, and forms in effect a part 
thereof. The grain in each strip extends up and down. A second part 
relates to metal straps to encircle the box on the outside. The strap is 
formed of two branches or parts, joined flatwise or in the same plane, but 
forming a great angle. It is in the form of a carpenter's square. A third 
part consists in strengthening the corners with metallic straps or ties. 
38. SHor-neet anv Epce Burnisnine Macuryery, H. J. Haddon.—Dated 

8rd January, 1878 —(A communication.)—(Complete.) 6d. 

The shoe is supported by a jack, one part of which is a spindle which 
bears upon one end of a heel last, the spindle being mounted in a bearing; 
the other part of the jack is a disc, the flat part of which bears against 
the tread of the heel, the disc being mounted by a ball and socket or 
universal joint, and being firmly pressed against the heel of the shoe by a 
lever, treadle strap, and treadle. The burn‘sher tool is mounted upon a 
shaft which is journalled at the end of the tool carrier; and this shaft is 
oscillated by a crank, connecting rod, and a crank on another shaft, 
which is also journalled across the tool carrier. A pulley on the second 
shaft is connected with the driving pulley by a belt or cord, and the 
frame in which the driving pulley is journalled is connected to the tool 
carrier by a universal joint, in order that the tool carrier may be moved 
up and down from side to side and on its axis. 








TELEGRAPHING FROM New York To Sypvgy.—A telegram of 
thirty-three words recently sent from Auburn, New York, to 
Sydney, cost nearly £13. The course of the message was as 
follows :—From Auburn to New York, to Heart’s Content, 
Newfoundland, to Valencia, to London, through Germany, 
Russia, and Siberia, to Wladiwooestock, a point on the coast of 
Manchuria; thence to Nagasaki, Japan; thence through the 
Yellow Sea to fo China; thence down the coast of China 
to Saigon, Siam, and Singapore; thence to Batavia, on the coast 
of Java; thence to Port Darwin, on the northern coast of 
Australia ; and thence to Sydney, New South Wales. 


Frrep Water Borters.—A Memphis paper has the following : 
—‘‘A clause ought to be added to the laws governing the running 
of steam boats on the Western rivers, and it should require them 
to be cooled down and carefully cleaned out at least once in five 
days during the season of high water. It is known to be a fact 
that the mud in boilers sometimes becomes so thick in a run from 
New Orleans to this point, that when the boilers cool down a 
stick will stand straight up in the mixture of mud and water 
therein ; also that at times engineers are compelled to run a pole 
or rod up through the mud valve before the mud and water will 
run out after the valves are opened. Is it any wonder, then, that 
steamboat boilers explode? A strain such as is placed on a boiler 
required to generate steam to propel a heavy tow of barges up 
the Mississippi river against a four-mile current is very great, 
even when the water is comparatively free from the thick sedi- 
ment and vegetable matter that settles in them after running so 
long a time without cleaning out. Half a dozen or more of the 
explosions that have happened in this vicinity during the past 
ten years may be —_ attributed, not to a lack of water in the 
boilers, but to a surplus of mud. Require engineers to lay by 
after a proper time to clean out, ant tow disasters of this ‘ind 
will be recorded.” While the facts stated expose a frightfully bad 
engineering practice, the remedy is by no means to be found in a 
law, which directs certain things to be done. The blow should 
be struck at the root of the evil. Make it a crime to allow a 
boiler to explode, giving damages to those injured, punishing 
owners or engineers with imprisonment, and boilers will not 
explode; for engineers, firemen, and owners know how to take 
care of boilers, and if they were to suffer personally for the 
results of their carelessness, they would not Me long in finding 
means for preventing explosions.—The Iron Age. 





THE eee COAL, AND GENERAL TRADES 


OF BIRMINGHAM 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A DISPOSITION to buy forward is being manifested by the con- 
sumers of pigiron. Sellers of most of the qualities made here- 
abouts have received proposals for deliveries extending in some 
cases beyond Christmas, and in others up to Christmas. Vendors 
were all, yesterday and to-day, ready to book at current rates up 
to Michaelmas, but there was an indisposition by some to 
commit themselves over that date, others, on the contrary, sold 
up to the close of the year, and a few were bold enough to con- 
sent to deliver some time into next year. ‘There is more doing 
this week in pigs than for some time past. It is, however, 
impossible for makers to get move money, yet the tendency 
to buy necessarily tightens quotations, certainly prevents 
further downward movement. Common Staffordshire pigs 
may be had at aslow a minimum figure as £2 per 
ton. In that case the iron is known as “cinder.” A 
better quality of pi , to which “cinder” is not an entire 
stranger, but in which it forms only a modicum, is selling freely 
at 5s. Derbyshire iron was plentifully offered to-day at 
£2 12s. 6d. in all but one instance—in that sales had been made 
to the extent of production up to Michaelmas. Beyond that 
time makers’ are indisposed to pledge themselves. Staffordshire 
all-mine Pig iron was abundant yesterday and to-day at £3 15s. 
to £3 17s. 6d. Of this the supply is still considerably in excess 
of demand, and stocks are larger this week than last. Hematite 
iron is to be had at £3 7s. 6d. upon the open market; good 
buying might secure the iron at a shade less, nor should it 
be difficult to make the terms extend to the close of 1878. 
Cold blast iron is still quoted at £5, but though the supply 
is only limited, yet makers find it difficult to induce consumers 
to consent to their terms. There was a superior class of Welsh 
pigs much offered to-day, made chiefly to comply with the 
requirements of the roll founders. That business is, however, 
just now only quiet, and though £4 17s. 6d. would have been 
readily excepted by makers’ agents, yet no reportable business was 
transacted. Cleveland No. 4 forge pigs were to be had at 
38s. into trucks at the furnaces. Finished irom of best 
qualities is this week securing sales to a larger extent than 
has been usual at this period of the quarter for a few years 
past. Thisis the state of things at such works as those which 

roduce the ‘‘Monmoor” brand. Engineering firms are 

ying such qualities less reluctantly than a fortnight ago. 
Makers of this status, assembled on Change in Birmingham and 
Wolverhampton, were expressing satisfaction at the result of the 
resolve, to which they have adhered throughout a very trying 
time, not to impoverish their a In such cases, new cus- 
tomers are being placed upon the books of Staffordshire makers, 
with a steadiness which is highly gratifying. Plates, and sheets, 
and bars, of the qualities indicated, are all equally advantaged. 
Under these circumstances, ‘‘marked iron” houses give no en- 
courag' t to hants and consumers who would anticipate 
an alteration in their favour, in the quotations to be decl at 
the quarterly tings, which cc in Wolverhampton July 
10th. It is assumed that at those meetings marked bars will be 
— at the £8 10s. per ton, at which they now stand on 
makers’ published lists. Medium and common rolled iron can 
hardly be 
Whitsuntide holidays. 

Sheet iron orders are much sought after. There were some 
makers of a reliable sheet. who at. the meetings of the trade 
this week stated that they were never so short of orders as 
at the present time. Nevertheless, in those instances full work 
is this week being done. It is complained that all buying is 
restricted to retail lots. Prices of such iron are not stronger now 
than they were a week ago; in truth, sheet iron was never in 
modern times lower in price than it is to-day. It is hardly a 
secret that there are cases in which singles are being sold at Staf- 
fordshire works at under £7 10s. Doubtless the quotation is 
exceptional, but it exists, and business is done on those terms in 
Liverpool in particular. When sheets were not so low in price as 
they are at the present time Staffordshire pigs were 7s. 6d. per 
ton higher than they are now. Happily for the sheet makers, 
there are greater varieties of pig iron available to them than there 
were at that earlier date. Common bars are still selling fairly in 
the sizes required by the fencing makers, who are likewise 
importing South Wales bars somewhat freely. 

Coal is selling better than usual at this time of the year at the 
collieries which supply the household market; yet the colliery 
fo nee complain of the competition of other districts, com- 
pelling them to limit production to, in some cases, three days a 
week. Best coal for the mills is selling well at, here and there, as 
high a figure as 9s. Common forge coal is easy to get at 7s. 6d. 
per ton of 22 cwt., and in certain instances 24 cwt. Furnace 
coal is freely offered. Balance-sheets recently made up show that 
certain collieries where, moreover, expenses are much lower than 
the average, have yielded in the year no profit at all. 

There was much discussion in Wolverhampton yesterday, 2nd 
in Birmingham to-day, upon the proposed reconstruction scheme 
of the John all Iron Company. The committee appointed 
by the shareholders, to whom the scheme of the directors was 
referred, reported, at a meeting held on Tuesday, in Birmingham, 
they are able to make no suggestions of importance that are 
not contained in the original scheme, which in substance they 
recommend to the adoption of their co-shareholders. The report 
was adopted, and the scheme is now to haveatrial. Engineers 
and ironfounders, as a class, continue fairly well employed, but 
few of them are busy. 

The Pheenix Iron and hen poe | fe y, Bilston, held 

nesday 


WOLVERHAMPTON, AND 








their annual meeting in private on V The balance- 
sheet showed as little loss as could have been expected. 

The shareholders of the Pelsall Coal and Iron Company have 
met in Birmingham, and adopted the report, showing a deficiency 
of nearly £3500. The chairman explained that this sum included 
a severe depreciation, and an allowance of a number of items. 

The iron tube trade is chiefly hampered by the extreme lowness 
of prices. These, even by makers who are fully employed, are 
declared to leave very little profits. Asa whole the business is 
— 

he new Act of the South Staffordshire Mines Drainage Com- 
missioners has now received the Royal assent. It invests the 
commissioners with increased and important borrowing and other 
fi | powers, a variety of the provisions of the old 
Act, and in other respects is more favourable to the commission 
than the original measure of 1873. fore a district can exempt 
itself from underground drainage ratal it must remain ‘liable to 
all money borrowed upon the security of its rates until the money 
is repaid. As to pumping by occupiers, a lockage of 6d. per 
25,000 gallons of water tee 100ft. high is to be paid by the 
commissioners, but the aggregate is not to exceed the amount of 
rate paid by the occupier. e rates are now to be paid half 
yearly instead of annually, and the same rule applies to returns 
made by occupiers for rating purposes of mineral raised. 

A meeting, convened by his: Dittninghenn Chamber of Com- 
merce, has been held to consider the expediency of sending 
artisan reporters to the Paris Exposition. The proposition was 
not favourably received by the Chamber itself, on account of 
the little interest that was displayed in the reports of similar 
visits to the exhibitions of 1867 and 1873. A committee was, 
however, appointed to confer with the manufacturers of the dis- 
trict, and with the Society of Arts, with a view to raising funds 
to carry out the proposal. 

In transmitting to the Birmingham Chamber of Commerce a 
copy of the Journal Offciel, containing the report of the Com- 
mittee of the French Senate on the commercial distress in France, 
our Foreign Office states that “the commercial negotiations 





said to be in so large request this week as before the | 


between this country and France remain suspended, and that 
independently of any arrangement which may be come to in the 
course of negotiations when they are resumed, twelve months’ 
revious notice is required to be given before the Treaties of 
Yommerce of 1860 and 1873, now in force between this country 
and France, will terminate.” 

The Birmingham Trades Council have had before them the 
pam, ts) eping the proposed ‘‘ International Labour 

e,” but as the names of persons interested in working men’s 
affairs were conspicuous by their absence, the council decided to 
take no action in the matter. 

Notice for a general 10 per cent. reduction in wages is expected 
by the Blackheath rivet makers, as they have failed to induce the 
outworkers to come out on strike against reduced rates, the 
acceptance of which places the masters, as a whole, at a disad- 
vantage. The nail trade of South Staffordshire is still disturbed. 
The masters have given notice ‘to the thousand and hundred- 
weight workers for the acceptance of the 1869 list, which means a 
reduction of wages of 5 per cent. Many thousand nailers are 
affected, and a large number have already come out on strike. 

The distress amongst the Leicestershire colliers will be con- 
siderably increased by reason of the determination of the Whit- 
wick Colliery Company, Limited, to close their Old Main pits. 
The Whitwick Colliery Company will henceforth draw their 
supplies from the deep mines recently sunk, and these, if the 
demand should warrant the step, will be actively developed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work has now been very generally resumed after the holidays 
In the leading branches there is no appreciable change for the 
better, and the demand for ship-plates, which was one of the few 
flourishing branches in the district, has suddenly slackened. 
Shipbuilding on the Tyne, as well as on the Clyde, is not so 
brisk, hence the falling off in orders. Ship-plates are not making 
more than £6 2s. 6d. per ton. For boiler-plates (even at £8 per ton) 
there is still a fair inquiry, though there is only one firm in 
Sheffield who can be said to be busy in this department. Very 
few orders have recently been received. 

Though the holidays must have greatly reduced the output, it 
is rather an ominous fact that iron has receded in value. 
Warrants have fallen below 50s., with shipping orders very 
languid, and very few calls from foreign customers. For some 
time past the Manchester market has been successfully culti- 
vated by Sheffield and South Yorkshire makers, the district 
‘* pigs ” being useful for purposes of admixture. This trade has 
also suffered a relapse, and rates have fallen, the depression being 
decided enough to affect even the choicer qualities of pig-smelted 
from Lincolnshire ores. An effort to arrest the downward move- 
ment of values by “stocking” proved unsuccessful, and the 
market seems all the weaker for the effort. 

Local electro-plate manufacturers are much exercised over the 
introduction of erican productions in their speciality, which 
has up till recently been free from transatlantic competition. I 
am informed by several local employers that American electro- 
plate is undoubtedly finding a ready sale in this country ; but 
that it is ‘‘ Britannia metal electro-plated,” and that instead of 
calling it ‘‘ soft metal” to distinguish it from nickel silver electro- 
plate, as English manufacturers do, the Americans designate it 
**hard white metal,” which has induced dealers to purchase it, 
under the impression that they were getting ‘‘ hard metal” ware, 
i.e., “nickel silver electro-plate.” 

Cutlery is still very quiet for all sorts except the best, which 
is in demand for the American markets, where, in spite of New 
York news’ r statements to the contrary, high-class table 
cutlery of Sheffield make continues to hold its own. 

The engineering establishments are not much more favourably 
fixed than in-my last. ‘The close of the Lancashire strike will 
help one or two firms, but there can be no resumption of activity 
till coal and iron are in a healthy state. With the collieries idle, 
local engineering houses cannot hope to be fully employed. 

The coal trade gets from bad to worse. Buyers order only 
from hand to mouth, and the workmen are but very partially 
employed. Good house coal still makes 12s. 3d. to 14s.; best 
Silkstone, 10s. 10d. to 12s. 6d.; seconds, 8s. 6d. to 19s.; nuts, 65.5 
slack, 3s. to 4s. I hear that the colliery proprietors are contem- 
plating a further reduction of wages. In this district the men 
are ole working from two to four days a week, the latter being 
the exception. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


TueEne is still very little doing in the iron trade of this district, 
and the improved tone reported in other markets has not yet 
made itself felt here. Some little stimulus to speculative 
inquiries for forward delivery has been given by the prospects of 
a peaceful settlement of the Eastern Question, but the actual 
amount of business done has only been small, and sellers are not 
able to command any better prices. 

There was only a small attendance at the Manchester weekly 
meeting on Tuesday, and the effect of the holidays was still 
apparent in the evident indisposition for business, many of the 
finished iron-makers, in fact, having scarcely got their men 
again to work. Prices nominally were without change, and in 
some outside brands very low offers were again reported. A 
few local orders are secured by the Lancashire makers of pig iron 
where they have an advantage in the rate of delivery, and for 
delivery into the Manchester district the list rates remain at 
50s. 6d. to 51s. per ton for No. 3 foundry, and 49s. 6d. to 50s. for 
No. 4 forge, less 24 per cent. The present very small production 
of local iron is about being disposed of, but the heavy stocks 
which are held do not decrease. In the local hematites there is 
little doing, owing to the very low prices at which outside brands 
can now be bought. With regard to outside brands of common 
iron offering in this district, there is no material change to notice. 
A few small parcels of Lincolnshire iron are being sold here, 
and in some cases a slight advance upon the recent very low 
prices is being obtained, but the business doing is more of a retail 
character than anything else, and nominally quotations for 
delivery into the Manchester district may be given at about 
48s. 6d. per ton for No. 3 foundry, and 47s. 6d. for No. 4 forge, 
less 24 percent. For Derbyshire iron delivered here the quotations 
are given at about 51s. per ton for No. 3 foundry, and 50s for 
No. 4 forge, less 24 percent. Makers’ quotations for good brands 
of Middlesbrough iron delivered here are about 47s. 9d. per ton 
for No. 3 foundry, and 46s. 9d. for No 4 forge, net cash; but 
“North-country irons are still offered here at very low prices, and 
there are sellers in the market at lower figures than the above. 

The finished iron trade continues extremely quiet, but manu- 
facturers seem to be making a stand for late rates, and for de- 
livery into the Manchester district quotations remain at about 
£6 5s. per ton for North Staffordshire ; and £6 2s. 6d. pex, ton for 
Lancashire and Middlesbrough bars, with other descriptions of 
finished iron in proportion. 

The coal trade generally continues in a very depressed condi- 
tion, the only noticeable improvement being in engine classes of 
fuel, which are not pushed for sale at such low prices as would 
have been taken a week or two back. This is attributable to the 
settlement of the dispute in the cotton trade, for although there 
is not as yet any material increase in the demand, there is every 

robability that with the resumption of work at the mills, both 
as and slack will be scarce, owing to the present very smal! 

productions of these descriptions of fuel. For all classes of round 





coal there is still but a very small demand, and those qualities 
which will not stand stocking are being pushed on the market at 
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i a since last week, it is observable 
are looking forward with some hope of an 
early renewal of trade and to a removal of the causes which intro- 
duced and have for so long a time maintained the depression now 
existing. During the past three or four years the smelting plant 
of this district has been almost entirely remodelled to suit the 
various improvements which from time to time have been intro- 
duced into furnaces with a‘ ew of increasing the output of 
iron and diminishing the cost of manufacture, and now, with 
few exceptions, the furnaces at work, as well as those standing 
idle, embrace the newest improvements, and are in a position 
to almost double the output of iron as compared with the amount 
— when trade was good afew years ago. Very little trade 
as been doing for some time in forge iron, as South Wales, 
Yorkshire, and the Midlands are taking but very small parcels. 
In mer a fair trade is being done, and constant supplies are 
being despatched to the Sheffield and other steel-producing 
districts, while in Furness and Cumberland a large tonnage is 
consumed in the local steel conversion. Steel makers are not, 
however, in every instance fully employed, and much more work 
could be done than at present. Prices are unmoved, both as 
regards iron and steel. No. 1 Bessemer is quoted at 61s. per ton, 
and No. 3 forge at 57s. at makers’ works, while steel rails are 
selling at from £6103. per ton to £7. Large consignments of 
both iron and steel can negotiated at less prices than these. 
Only a limited trade is being done with the Continent. 
- Iron shipbuilders have not lately booked any new orders owing 
to the dull trade for shipping, and the consequent limited busi- 
ness which shipowners are doing. Finishei iron is in a very 
dull state, and only a few of the mills are employed. The 
Derwent Rolling Mills, lately carried on by the Moss Bay Iron 
and Steel Company, have been transferred to Messrs. Kirk 
Brothers and Co., who have recommenced work, having, it is 
said, several orders in hand. [Iron ore is in steady request at late 
prices, 12s. per ton being the average for ordinary samples. The 
coal trade is dull, and a limited consumption must still be 
reported. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the market on Tuesday a decided stiffness in prices was 
manifested, and in some cases slightly higher rates were obtained. 
It is not now possible to obtain ¥ o. 3 for less than 39s. per ton, 
without commission, and the quotation for the brand now stands 
at 39s. 6d. No. 4 forge is quoted at 38s. 6d., and No. 1 at 43s. 6d. 
The continuance of this firmness in the pig iron market is a very 
hopeful feature. Although very difficult to form a correct judg- 
ment about in the middle of a month, it is evident that the stocks 
are again decreasing, both on makers’ premises and at the warrant 
Indeed, the warrant storekeepers, Mesurs. Connal and 
Co., report—‘* We are very quiet at present, and there is no iron 
going into store ; our stock of pig iron in our Cleveland yards is 
63,500 tons.” That is a decrease of 600 tons during the week. 

Finished iron showed some faint symptoms of improvement. 
No large orders have yet been lodged in the district, but a healthier 
tone of inquiry is apparent. Plates are quoted at £6 2s. 6d 
bars, £5 10s. to £5 12s. 6d.; and angles, £5 10s. 

Iron shipbuilders on the Tees are hopeful of obtaining two or 
three good orders from Scotch firms ere long. At present they 
are well employed., On Saturday last, Messrs. M. Pearce and 
Co., of Stockton, launched an iron screw steamer, 240ft. long, 
33ft. broad, and 24ft. deep, fitted withengines of 130-horse power 
nominal, and having a carrying capacity of 2000 tons dead 
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weight. This vessel was built to the order of Mr. R. J. Kay, 
of Birtly, and was christened the Bayard. OnMonday, Messrs. 


Raylton, Dixon, and Co. launched from their yard at Middles- 
brough a screw steamor, 163ft. Gin. long, 23ft. Gin. beam, and 
12ft. 9in. depth, having a carrying capacity of 500 tons. She 
was flush-decked, with full poop and open forecastle, classed 
100 A 1 at Lloyd’s under special survey, had an iron main deck, 
water ballast fore and aft, and was fitted with Mr. Dixon’s pig 
iron trunk, an arrangement for preventing the shifting of cargo. 
The engines were of 70-horse nominal. This vessel was built to 
the order of Mr. McMorland, of Glasgow, and Messrs. McMorland 
and Smith, of Middlesbrough. She was christened the Bed- 
lormie. An iron steamer of 2200 tons was also launched from 
the Whitehall Shipyard at Whitby on Saturday. The vessel 
was built to the order of Messrs. Turner, Brightman, and Co., 
London. 

I am informed that before many weeks have elapsed the 
Erismus Works will be re-opened. These works, which were 
e by a company formed for the purpose of mechanical 

uddling, have been standing idle for over two years, since the 
fiquidation of the company. Mr. C. E. Muller, of Middles- 
brough, was the mortgagee, and by an arrangement with the 
creditors, has become possessed of the works. e works employ 
between 300 and 400 hands. In addition to the foundry at Sout 
Stockton, which I referred to last week, I hear that another, in 
Middlesbrough, is being proceeded with. I visited the works of 
Messrs. Blair and Co., at Stockton, on Tuesday, and found the 
firm in full work on the construction of marine engines. The 
development of this firm has been singularly steady. From a very 
small inning acre to acre has been added, until now these 
works are among the largest in the North. Additions are now 
projected on a somewhat extensive scale. The electric light is 
employed here for night work. 

ridge building is being briskly proceeded with in the district. 
The Skerne Company, who have taken the Britannia Ironworks 
at Middlesbrough, intend this as one of the specialities of their 
manufacture. 

The coal trade is very still. Where collieries can.be laid in 
without heavy cost of maintenance, proprietors are adopting that 
course. I see that Mr. Bell, one of the inspectors of mines, in 
his report just issued speaks in eulogistic terms of Walker’s drill 
which is now employed at the Park Pit Ironstone Mines. I have 
seen this drill in work at their mines, and can testify to its 
superiority over ordinary drills. The machine is worked by com- 

air, and the drill enters the stone with a rotary motion 
and makes a clean, smooth, round hole. 

The manufacture of steel in Cleveland is proceeding briskly. Mr. 
E. Windsor Richards, the general manager of Messrs. Bolckow, 
Vaughan, and Co., Limited, has just returned from the Conti- 
nent, and I understand that the plans of the new steel works at 
Middlesbrough will be at once completed. 

It is probable that the question of the wages of ironworkers will 
be under discussion ere long. Under the late award of Mr. 
David Dale either masters or men are at liberty at the end of 
the present month to give notice fer a readjustment to come into 
effect after July. It isstated that the employés of the London- 
derry Engine and Wagon Works at Seaham Harbour have 
received notice of a reduction of their wages. 

On Tuesday a meeting of the creditors of Messrs. Thomas 
Vaughan and Co., of Middlesbrough, iron manufacturers, mine, 
and colliery owners, &c., was held at Middlesbrough. The meet- 





creditors. It appeared that negotiations had been pending with the 
aig gg the free assets at ——. would ensure 
1s. 3d. in the pound to the unsecured Those negotiations 
have fallen and, consequently, the trustees are endeayour- 
ing to realise the free assets consi: of stores, loose tools, and 
movable plant, as soon as possible, and then intended to yield up 
——— of the ironworks, mines, and collieries to the mortgagees. 

t was explained at the meeting that the process of handing over 
would be completed in about three months. The works had in 
no way deteriorated, and in fact were now in a more saleable 
condition than when they came into the trustee’s hands, and it 
was anticipated that when the normal value of property was 
restored in the market they would realise a i 

On Tuesday morning 


was convened by the trustees for the e of informing the 
pa Fads how 4 with fibwen Be the 


n. 

. H. W. F. Boleckow, M.P. for 
Middlesbrough, died at Ramsgate at the age of seventy-one. 
Mr. Bolckow was the chairman of the great firm of Messrs. 
Bolckow, Vaughan, and Co., Limited, and was the original 
founder of this gigantic concern. To his enterprise the 
Cleveland district mainly owes its existence as a great ay rreemam, | 
centre. It was his ner, the late Mr. Vaughan, who discove 
the main seam of Cleveland ironstone. Immediately on the dis- 
covery, in 1850, the firm erected blast furnaces for the smelting of 
this ore. There are now 165 furnaces in the district. Mr. Bolckow 
was reputed to be enormously wealthy. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE condition of the iron market has, on the whole, been more 
satisfactory during the past than it was in the preceding week, 
and prices of warrants, in which there has been a large business, 
have fully recovered from the reaction that followed upon the 
improvement of two weeks ago. There has been less doing in 
makers’ iron, but the intimation of a large increase in last week’s 
shipments has had a strengthening effect upon the market. There 
are ninety furnaces in blast, as compared with 109 at the same 
date last year, and 914 tons of pigs which have been added to 
the stock in Messrs, Connal and Co.’s stores brings it up to 
176,921 tons. 

Business was done in the warrant market on Friday mornin 
at 49s. 10}d. cash, while in the afternoon 49s. 11d. cash an 
50s. 1d. one month were paid, a business taking place. The 
market opened strongly on Monday, and steadily improved 
towards the close, busi ing tr cted in the forenoon at 
50s. O}d. to 50s. 1d. cash, and 50s. 3d. one month, and in the 
afternoon at 50s. 2d. cash and 50s. 34d. and to 50s. 4d. one 
month. On Tuesday the market was firm with business at 
50s. 3d. cash and 50s. 44d. one month. The market was steady 
all day on Wednesday, with a moderate business at 50s. 24d. cash, 
and 50s. 3d. one month. A quiet business was done to-day— 
Thursday—at the rates last quoted. 

Makers’ special brands are in moderate request, with not much 
variation in prices. Langloan, No. 3, declined 6d.; Carnbroe, 
No. 1, fell 6d: No. 3, improved 6d.; Monkland, No. 1, improved 
6d.; and Dalmellington, Ko. 3, declined 6d. The quotations are 
as follows :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 50s. 6d.; 
No. 3, 49s.; Gartsherrie, No. 1, 58s.; No. 3, 53s. 6d.; Coltness, 
No. 1, 61s. 6d.; No. 3, 55s.; Summerlee, No. 1, 56s. 6d.; No. 3, 
50s. 6d.; Langloan, No. 1, 58s.; No. 3, 52s.; Carnbroe, No. 1, 
51s. 6d.; No. 3, 49s. 6d.; Monkland, No. 1, 51s.; No. 3, 49s.; 
Clyde, No. 1, 54s. 6d.; No. 3, 50s. 6d.; Govan, at Broomielaw, 
No. 1, 50s. 6d.; No. 3, 50s.; Calder, at Port Dundas, No. 1, 
57s. 6d.; No. 3, 50s.; Glengarnock, at Ardrossan, No. 1, 56s.; 
No. 3, 51s. 6d.; Eglinton, No. 1, 51s.; No. 3, 49s. 6d.; Dalmel- 
lington, No. 1, 51s.; No. 3, 49s. 6d.; Carron, at Grangemouth, 
No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 648.; Shotts, 
at Leith, No. 1, 59s.; No. 3, 55s. 6d.; Kinneil, at Bo’ness, No. 3, 
50s. 6d. Both the exports and imports of pigs exhibit an 
increase. 

There is considerable activity at most of the malleable works, 
and not a few of them are quite busy. As there does not appear 
at the moment to be any very special extra demand for malleable 
iron, makers must, in a variety of instances, be working at pre- 
sent for stocks, which, with labour and fuel at such moderate 
rates, cannot but be regarded as a not unwise proceeding. Prices 
of most sorts are a little easier, though nominally unaltered. 

The export trade in iron manufactures has considerably im- 
proved, the last week’s shipments embracing £8800 worth of 
machinery, of which £2200 was agricultural for Rio de Janeiro, 
£2930 sugar-making, for Demerara, and £1900 ditto, for Bahia; 
£3900 castings, for the Mediteraneam and Melbourne; tubes, 
£1800; and miscellaneous, £2500; besides sewing machines to the 
value of £6500 sent to France ‘and Australia. The imports 
included 106 cases of different manufactures from New York and 
Montreal, and 237 barrels nails, 206 packages iron, 107 iron girders 
aad joists, and three plates from Antwerp. ‘ 

There is really little or no prospect of improvement in the coal 
trade. Shipments are at present limited, and the home trade in 
all its departments is sluggish, with prices at the lowest point. 
The dispute in the mining trade of the western district continues, 
though there are signs that the whole of the miners will before 
long go back to the pits at the old wages, and witbout the in- 
crease of 6d. a day which they now demand. A few days ago a 
proposal was made to the Masters’ Association by the delegates, 
or “leaders” of the colliers, that a conference should be entered 
into with the view of settling the matter in dispute. To this 
proposal, Mr. Simpson, of Carfin, replied, on behalf of the 
employers, “‘that while they were always willing individually to 
meet their own men, they did not see that any good result would 
follow a meeting with the delegates.” 

The strike in the North British Railway locomotive works at 
Cowlairs, Glasgow, continues, and, as the men are getting liberal 
support from other workmen who desire the 51 hours’ per week 
to be maintained, there seems little prospect of an early settle- 
ment. 

Owing to the somewhat depressed condition of the Clyde ship- 
building trade at present, the masters have, through a committee, 
intimated that a reduction of wages is essential if yrs bog to con- 
tinue to secure orders. A meeting of committees of both parties 
will be held about a month hence, when some definite line of 
action will likely be adopted. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Two important considerations came under the notice of the 
Taff Vale Railway directors at a special meeting this week. The 
first was to submit to the proprietors of the railway the project 
for carrying out the Pontypridd, Caerphilly, and Newport Rail- 
way, and the second to sanction, if the proprietary thought fit, 
the agreement proposed to be entered into for the working, 
use, and management of the Hirwain and Rhondda Railway. 
With regard to the first, it was unanimously carried, that the 
proprietary approve of the scheme, subject to such amendments 
and alterations as may be made therein by Parliament, and 
assented to by the directors. The second matter was postponed 
for further consideration. I believe that the project is simply 
to work the line as far as it is cuttiaatiel ; but there is 
a strong wish in the district to continue it and tunnel through 
the mountain, and thus afford an outlet for Swansea seaboard. 
The engineering obstacles are understood to be slight, and the 
only serious question is, whether by having an outlet it would not 
seriously affect the revenues of the Taff Vale and the Bute Docks. 

A screw steamer, constructed to carry 1800 tons on a Jight 
draught of water, was launched on Saturday from the gw 
of Schlesinger and Co., Wallsend, Newcastle-on-Tyne. She was 
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news prevails, the shipping of coal to all 
affected in the event of hostilities, continues 
For instance, Newport iast week orpertet 
this total 11,000 tons went to the Mediterranean 
remain tolerably firm, the only fluctuations being to the extent 
of 1d. or 2d. per ton on large contracts. a 2 
good coal e with Spain, and this should be ully ed 
after and developed, as no freights pay better, for instead of 
vessels returning in ballast they can Hen d at Bilbao for ore, large 
quantities of which are constantly arriving at Cardiff or New- 
port. Last week the quantity received at the latter port alone 
amounted to 4460 tons. The average of late has been from 3000 
to 4000 tons weekly at Newport, and is a tolerable indication of 
the favourable opinion entertained of future steel prospects. 

_At present the state of the iron and steel trade may be con- 
sidered as moderate. 

I hear from credible sources that many of the tin-plate manu- 
facturers fully intend adopting the recommendation of the com- 
mittee whether the majority agree ornot. They feel that limiting 
the output is the only mode of escape out of the present difficul- 
ties. If to this resolve they add the determination to continue 
the make of a good brand, they may hope to retain the best trade, 
though I hear a great deal will go to the makers who continue the 
excessive make, and then push sales by reducing prices. 

The singular occurrence of a colliery seized for rent was wit-’ 
nessed lately in the neighbourhood of Pontiffsnaid. The Gnoll 
sinkings near Neath are P ing well, and so also are those at 
Woodfield in the Rhondda Valley, which are in the small seams 
that immediately soon the four feet. The management has 
been conducted by Mr. T. W. Lewis, of Abercannaid, and asit is 
the most rapid sinking on record, this fact deserves publicity. 








Cannock Szwerace.—A Local Government Board inquiry has 
been held at Cannock, in pursuance of the application of the 
Local Authority to borrow £2500 and £16,000 respectively, the 
former sum to enable them to erect public offices, and the latter 
to be used for the completion of the extensive sewage scheme in 
the district. The inspector approved the loans, and said that 
the sewerage scheme was one of the best that he had met with. 


Tue Socrery or Arts.—The annual conversazione of the Society 
of Arts was held at South Kensington Museum on Wednesday 
night. The number of visitors was very large—about 2500—and 
the arrangements were simply perfect. ‘The guests were received 
by the council in the Architectural Court, where the audience 
chamber of the Palace of Akbar Khan at Fathpur Sikri, near 
Agra, with its remarkably carved central throne pillar, formed an 
admirable reception-rocm. Music was added to the attractions 
of the picture galleries and loan collections, which were all 
thrown open, the band of the Coldstream Guards in the South 
Court and the band of the Royal Marines in the North Court 
performing alternately. In the lecture theatre the London Glee 
and Madrigal Union sang many of our most beautiful part songs. 


TESTIMONIAL TO Mr. P. Le Neve Foster. — We learn, and 
with pleasure, that a testimonial is to be presented to Mr. P. Le 
Neve Foster, secretary to the Society of Arts. Mr. Foster is so 
well known, not only to the members of the society, but to the 
scientific and industrial classes, that it is unnecessary to enlarge 
on his right to such a recognition of his services. He became secre- 
tary to the Society of Arts in 1853; the number of members at 
that time was little over 1000, and the annual revenue scarcely 
exceeded £3000; whilst in the year 1877 the number of members 
was nearly 4000, and the revenue over £11,000. Mr. Foster has 
worked hard and worked well for over twenty-five years, and 
little or nothing has been heard about his work, although its 
influence has been felt, because, unlike many others, he has not 
put himself forward or sought a prominent position. The Testi- 
monial Committee includes, we are glad to see, some of the most 
eminent scientific men of the day. 


Great Activity At Nico.aterr Docxyarp.—The Nicolaieff 
Depositing Dock is now being employed day and night in docking 
the Russian fleet ; the Lazereff, of 2700 tons, and the Odessa, of 
3300 tons, are’ amongst the largest vessels docked. During the 
last two months eleven vessels have been raised and repaired on 
this dock. It is said that the cost of the dock was less 
than £100,000, and that the first vessel was docked on it in only 
twenty months after laying the first plate of the dock at the 
Millwall Ironworks. The circular ironclads have not yet been 
docked, as the Russian Government cannot spare them from the 
positions they now occupy in defence of Odessa Harbour, but 
the Government are so thoroughly satisfied with the capabilities 
and extraordinary power of the dock, that the constructors have 
receivel the personal congratulations of the Grand Duke Con- 
stantine, the Imperial Minister of Marine, Admiral Lesovsky, 
and Admiral Popoff. We gave a detailed description of the 
Nicolaieff Dock in our issue of 21st April, 1876. 
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<< EXATRITION.. .. .- . | the shape of the bed-plate, which has been constructed | are grasped by clips. The effect is 1, and owing 
THE PARIS EXAIBITION.. ~~‘ --« |{IeIES Phamrower tean in the old forms, "The base of | 1 the seeds, kidding the wheels is wt impossibility. One 
No. XXML° = - . *_. | the anvil is set and tured to fit accurately into the | of the advantages claimed is that the pavement on each 
THE assemb of yo cenpargy ty i and the | cast iron sock of ;.the whole of the action is | side of the rests on the same foundation as the rails 
commencement of their labours mark the first stage of | controlled from the rear, . f stroke themselves, be constructed to 


actual in the ibition ; and altho it i 
that their duties wll not be comple before a 


the middle of next month, it is very probable that even 
by that time, unless matters advance more rapidly than 
heretofore, some of the exhibits will hardly be in a fit 
state tobe properly examined. A furtherstep hasbeen made 
in the mauguration of the pavilion on the Quai d’Orsa 
containing the exhibits of French ports, but there 
remain several others to which the public have not yet been 
_ admitted, A visit to the newly-opened sheds on the 
Quai de Billy will amply repay those who are interested 
in rolling stock and appliances for second-class railway 
traction cars, &c. Amongst a t variety will be foun 
a 10-ton traction engine by MM. Cail et Cie., with inside 
qgitaters, wean lunge: ant See Pa, of the 
op by the artillery for moving heavy guns ; a 
Too locomotive, No. 2002, with outaide amar and 
six wheels coupled, with overhanging fire and smoke-box, 
the wheel base is not more than 6ft., while the engine 
~ 20ft. long ; a four wbealed toupled werk pnennonrs, 
. Gin, gauge, we only 14 tons, for agricul- 
tural pu with a vertical otter fitted with Field 
tubes, and the fire-door on the half-side; a 3-ton tank 
locomotive, with four wheels coupled ; a tank engine, 
systeéme Larmanjat, with outside cog wheels for risi 
steep gradients, all by the same company. As we inten 
to return to these exhibits when the shed is complete, 
we postpone further description in detail until that time. 
ere are two extraordinary-looking machines by M. 
Bollee Mans (Sarthe), 
one a steam omnibus, 
“VObeissant,” and the 
other a steam landau 


“la Mangelle,” both o | ll “hint 


which are more ingeni- 
ous inconstruction than 
attractive or comfort- 
able in appearance. 
Without enumerating 
the detailed contents of 
all three sheds, and the 
intervening yards, we 

ill just notice the 
prin ee! contents 
which, 
to view, are not quite 
ready in detail. They are 
a six-wheeled coupled 
tank locomotive, 1 metre 
gauge, with outside 
cylinders, construc 
by L. Corpet, and C 

on, of Paris; a 
six - wheeled coupled 
tank locomotive with 
outside cylinders, by 
MM. Ernest Gouin et 
Cie.; a four - wheeled 
coupled tank locomo- 
tive, with outside cylin- 
ders, by la Société 
Anonyme des Ateliers 
de Construction de 
Passy; a large trophy 
of Bouvret’s Injectors; 
a six-wheeled coupled 
1 metre gauge locomo- 
tive, with a pair of radi- 
ating leading wheels, 
with tender complete, 
constructed by the 
Fives Lille Co. for the 
Pernambuco Brazil 
Pape | a large draw- 
ing of lythe’s thermo- 
carbolisation process, 
with samples of the timber ; a fine trophy of railway 
carriage wheels, by M. L. Arbel, & Rive de Gier, 
Loire iron permanent way by la Société Anon. 
des Hautes Fourneaux Fonderies et Forges de 
Franche Comté. Locomotive weighbridges, by MM. E. 
Capitain Geng et Cie., Bussy, Haute Marne, by MM. E. 
Chauvin et Marin-Darbel, and by Messrs. Paupier, 
of Paris; a pair of Martin’s half crank axles with 6ft. 
drivers in the lathe ; a trophy of wheels by C. Brunon, 
& Rive Gier-Loire; a tramway engine, system G. P. 

ing, of Paris, constructed by the Fives Lille Co.; 
a tramway engine by MM. Cail et Cie.; a compressed 
air tramway engine, system Mekarski, and several 
summer and winter tram-cars; an enclosed tramway 
engine by MM. Weyher et Richemond, of Pantin, and 
two railway ores. fitted respectively with the 
Westinghouse and Stillmant’s brakes. 

the Creusot pavilion requires more than a passing 
notice, we shall reserve our remarks on this interesting 
exhibit for a few days. We may, however, repeat, as an 
illustration of the dependence to be placed on the 
journalistic information of the Paris papers, a notice of 
the ily paper to the effect that, owing to 
several reasons, judiciotisly not given, the Creusot 80-ton 
steam hammer will only be allowed to work two days in 
the week ! 

To continue our notice of independent exhibits, which 
are deservedly worthy of inspection, we recommend 
visitors not to overlook Messrs. B. and §S. Massey’s 
stand of steam hammers, &c. There is a $4 cwt. 
steam hammer for smithwork, with slides, in which 
the valve gear is self-acting. The hammer 1s started or 
stopped, and the s of stroke seunineey pes foot lever, 
the of stroke by hand, and a dead blow given by a 
separate lever at the back. Several improvements have 
been introduced into the 14-cwt. hammer, especially in 
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a quick thre ‘screw, and a dead blow given by 
means of a horizontal lever. The 3}-cwt. hammer for forge 
work is constructed with double frames bolted and keyed 
together. The action of the 5-cwt. hammer is exactly 
the same as that of the 4-cwt. hammer. The.50-cwt. 
hammer, not shown at work, is single-acting, the blow 
being given by its own weight. By removing a pin, 
however, steam can be let in above the piston for in- 
proemes Se piscre of ge aa : cay ing machine 
or spindles, bolts, studs, ro pins, c., is a very 
powerful tool; there are four ath of blocks or hammers, 
each 34in. diameter. The excentric shaftis of steel, with 
the blocks turned out of the solid, nearly 65 per cent. of 
the whole length being taken by the bearings. The lower 
blocks can be set. up or down by powerful screws acting on 
inclined beds. e speed of the hammer blocks is about 
750 strokes per minute. The base of the machine is cast 
hollow, and strengthened underneath by diagonal ribs. 
The circular saw for hot iron is of the well-known form, 
and strongly constructed to resist the strain consequent 
on the high speed at which it is run, viz., 1400 revolu- 
tions per minute. The display is supplemented by 
models and photographs, and taking into account the 
class of workmanship, cleanness of the castings and 
accuracy of action, as far as the latter can be estimated 
in the form exhibited, the well-known reputation of the 
firm is ably supported. 
The latest arrival in the British section, which has, 
after some trouble, found a resting place in the annexe 
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answer this Bina ge with other systems. Alternative 
systems are shown for using the perforated track as a 


centre line between two ne a and also when 
mechanical traction is applied, he the wheels 
of only one side of the vehicle studded, as offering 
several advantages in points and crossings, because 
supposing the poe, da snr to run in one direction, the 
turn-out would then be automatic. Without stopping to 
discuss the zr'0s and cons of a system which is so young, 
we do not think that the one-sided form would quite 
answer under all conditions of road and weather, as the 
amount of friction on the surface of the rails would cer- 
tainly be unequal, and the strain on the machinery pro- 
portionate. The inventorstatesthat he hasabout a quarter 
of a mile of this permanent way laid in the shape of a 
figure 8, working with a tramcar in the neighbourhood of 
Birmi round curves of a minimum radius of 36ft., 
and that the total weight of material is not more than 
that of an ordinary tramroad. This speaks well of the 
effect of the studs as guides, and judging from the tracks 
in the Exhibition, the motion is very equable and light. 
In fact, unless one saw the studs, one would not know 
they were there. The whole arrangement, so far as 
regards workmanship, is — good, and if Mr. Edge 
be fortunate enough to get for his system a fair trial 
during the Exhibition, he will possibly stand a better 
chance in Paris than anywhere eise of thoroughly tes 

its practicability; but until we have seen it at wor 
we require something more than a few feet of road to 
convince us that the 
advantages are actually 
proportionate to the 
novelty. 

Returning to well- 
known and practically 
tested exhibits, we 
think that the stand of 
pulsometers and hydro- 
trophes, exhibited by 
the Pulsometer Engi- 
neering Company, in 
the main machine 
hall, will meet wi 
well-merited attention, 
both on account of the 
intrinsic interest in this 
form of pump, and of 
the, we were almost say- 
ing artistic way in which 
the stand is arranged. 
ae an is — up 
with a e andupper 
story, the latter os 
set apart for different 
sizes of pulsometers not 
at work, ranging from 

8) ai, to 

26,000 gallons per hour. 
On the left- oa side is 
a sectional model, } size, 
! of a well, in which 
I ; water is raised to a 

| ? ii height of 90ft. The 
i im ’ it model consists of a cast 
‘My ds iron cylinderabout 24ft. 
| igh, in which a No. 3 
pulsometer is sus- 
pended, and worked by 
a flexible steam hose. 


The whole apparatus, 
suction and Riocharge 


pi are suspended 
Pip A a blocks from 
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THE PULSOMETER IN CHEMICAL WORKS. 


adjoining the carriage department, is the framework, 
wheels, and permanent way of a new system for tramway 
roads, exhibited by the inventor, Mr. Charles Allarton 
Edge, of Birmingham. The idea of a return, if not to 
cogged wheels, to a form somewhat similar, is at first 
startling, but on closer inspection it will be found that 
the p for which the form of wheel and rail has 
been adopted are entirely different from the original idea 
of facilitating traction by these means. Enough has 
been said and written about the danger to ordinary 
carriage traffic form, and the usual objection to the pre- 
sent system is that the countersunk groove is nothing 
more than a pitfall for runaway’ wheels, and from the 
opportunities for the collection of dirt afforded by it, 
requires a considerable amount of labour to keep it in 
proper working order ; and it is with a view to obviate 
these nuisances and to insure a better surface to 
the road, that Mr. Edge has worked out his invention. 
The idea is suggestive at first sight of a return to the 
exploded ideas of a past age, and there are certain 

ints about it which must stand the test of time 

fore they can be allowed as_ sufficient grounds 
for so rohal an innovation. The upper surface of 
the rail consists of a serrated plane with equidistant 
holes, into which the studs on the wheel fit, not for the 
purpose of traction, but to replace the ordinary flange by 
which the track is kept. The lower part, or body of the 

il, is box shaped, for the reception of dirt, and can 
be flushed from the sewers. The serrations are made to 
afford footing for passing horses. The wheels, which 
pee. Ae termed stud wheels, are either of cast steel or 
built up with cast steel studs, and bear the whole weight 
of the vehicle on their peripheral surface. Owing to the 
studs, of course an o brake is out of the question. 
Another inventor has attached a screw brake acting with 
chains, by which the two sides of the tire of the wheel 








the top: the amount 
of water discharged per 
hour is 3500 ons, 
There is also a No. 4 at work, making about 84 pulsations 
per minute with a steam pressure of 71b., the discharge is 
in an unbroken stream, and equals 6000 gallons per hour. 
Beside a No. 1 and No. 2, also at work, discharging respec- 
tively 600 and 1500 gallons per hour, there is a display of 
the well-known hydrotrophes, or boiler feeders, to the right 
of the main stand, and as an illustration of effect on the 
balls in the pulsometer, one that has been at work ina 
No. 8 pump for six months is exhibited, with the marks 
of a tool on it, made by as in every possible 
direction in a lathe, to show that it has preserved 
its perfect spherical form without any appreciable 
alteration. e turning in its bed is thus clearly 
proved, and is so far coincidental with the action 
of the valves in the engine exhibited by la Société 
Suisse as to be deserving of remark. Another form of 
this pump is being exhibited by the original inventor, Mr. 
Hall, on the Quai d’Orsai, in which he claims advantages 
for an improvement in the inlet valve. The ement 
of the foot valves appears to be crude and complicated 
and they are not to be A a at easily, and as there is at 
present neither sectional model nor detailed drawing of 
the inlet valve, we are unable to stetz in what the differ- 
ence consists. There a) to ve a dispute as to rights 
of ownership, with which, as chroniclers of established 
facts alone, we have nothing todo. As far as regards 

ractical working, if we take the stream of water 

ischarged as a criterion of capacity, the intermittent 
character of the pulsometer. on the Quai d’Orsai, 
although attribu to the fall of water in the 


Seine, does not speak favourably for the improve- 
ments. In the immediate neighbourhood of the above, 
just below the Pont d’Jena, is the very neat seam 
pleasure launch, made of steel, 45ft. long, exhibited and 
laced at the disposal of the British Commission % Mr. 
. James Lewin, of Cannon-street, London, and Poole 
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Dorset. We have had no means of seeing its 
tested, but we have been told that it is an excellent boat; 
the arrangement of _ boiler machinery provide 
accommodation than is generally found in 
boats, and the machinery is well away from 
the saloon. The internal fittings of the latter are 
very handsome and the employment of different 
coloured woods in the panelling, birch forming the 
groundwork, adds greatly to the neatness of the orna- 
mentation. The lavatory and closet form an excellent 
screen between the machinery and the saloon, and if there 
be any fault to a or internal ae and 
arrangements, it is the plush velvet covering of the seats, 
which may be all very well in a colder climate, but strikes 
one as hardly so cool as Jeather in such a warm spot as 
the Seine at Paris at this season. 

In spite of the commencement of the duties of the 
jury, there seems no termination to be fixed on the 
entrance of s. Another marine engine has been 
landed at the Quai d’Orsai this week ; a small horizontal 
engine has just been received in the American depart- 
ment, and bills of lading of other goods en route were 
delivered to the expectant exhibitors on the 24th. Nor 
are these by amy means isolated cases; one hears the 
‘same in every part of the building, so that those who 
remain until the end will have occasional surprises in 
new machinery to vary the monotony of old forms. 

The expectations of success of the Exhibition of 1878 
seem likely to be realised in an unprecedented degree. 
The number of visitors increases almost daily, and has 
reached the respectable average of 70,000 per diem on 
week days, while on Sundays and /éte days the advantages 
of opening at an early hour have been fully testified to 
by an assemblage of nearly 200,000 visitors. 

Already reports are beginning to be circulated of an 
intended aaieadiah beyond the end of October with a 
view to the commercial success of the exhibitors; but as 
we fail to see how any other class than Frenchmen 
would benefit by this arrangement, the proposition will 
most likely be strenuously opposed by foreigners unless 
they be allowed to sell Bs replace their goods under 
the same favourable conditions as native producers, 








THE ACTION OF RATLWAY BRAKES. 

On the 27th, 28th, and 29th of May certain experi- 
ments were made with a van specially designed for the 
purpose by Mr. Westinghouse, on the London, Brighton, 
and South Coast Railway. We have referred to these 
experiments in general terms, and illustrated the van 
and its apparatus in our impressions for May 31st and 
June 7th. The phenomena recorded are so remark- 
able that it is difficult to understand them; and great 
‘care had to be used in preparing a complete set of com- 
bined diagrams from the individual diagrams taken from 
no fewer than four indicators working simultaneously. 
This work has, however, to some extent been done, and 
we are now able to place such information before our 
readers as will enable them to understand clearly the 
direction in which the results of the experiments point. 
Captain Douglas Galton, in bringing the matter before 
the Institution of Mechanical Engineers at the last 
meeting of that society, thus summed up the conclusions 
at which he had arrived :—({1) The application of brakes 
to the wheels, when skidding is not produced, does not 
appear to retard the rapidity of rotation of the wheels. 
(2) When the rotation of the wheels falls below that due 
to the speed at which the train is moving, skidding 
appears to follow immediately. (3) The resistance which 
results from the application of brakes without skidding 
is greater than that caused by skidded wheels. (4) During 
the moment of skidding the retarding force increases to 
an amount much beyond that which prevailed before the 
skidding took place; but immediately after the act of 
skidding is complete, this pressure falls down again to 
much below what it was before the skidding. (5) The 
pressure required to skid the wheels is much higher 
than that required to hold them skidded ; and appears 
to bear a relation to the weight on the wheels 
themselves, as well as to their adhesion and velocity. 
Some of these conclusions are no doubt demonstrab 
true; others we are disposed to accept, if at all, only with 
much hesitation. For exam le, if the first proposition 
were correct, then it would follow that braked wheels 
must either revolve at the rate of unbraked wheels of the 
same diameter in the same train, or that they must skid. 
But every railway man knows that wheels often revolve 
slowly after the brakes are applied;. but the rate of 
rotation seems to be independent of that of the train 
being always very much less than that of unbraked 
wheels. e shall show presently from what other pro- 
positions we dissent, and why we do not accept them as 
correct. 

The materials with which we have to deal are su »plied 
by the accompanying diagrams, and we shall use Nos. 1 
and 2 as typical. The speed of the van when No. 1 was 
taken was 45 miles an hour. The brakes were put on for 
a few seconds with a force only just below that “ecessary 
to skid the wheels. The brakes were taken off as 
soon as the speed had fallen to 42} miles. The line TS 
shows the average tangential strain measured on vertical 
ordinates drawn fromthe horizontal line. BP shows 
the brake block pressure measured in the same way. M 
shows the speed of the wheels to which the brakes were 
applied in miles per hour, and D B shows the pull on the 
draw bar, forit must not beforgotten that in this, and indeed 
in most of the experiments made, the steam was not shut 
off, and the engine continued to draw the van after it. It 
may be well here to explain that by the words “tan- 
gential strain,” we mean the force exerted by the wheel, 
tending to carry the brake blocks round with it; 
that is to say, the force tending to push the block on the 
trailing side of the wheel up, and to pull the leading block 
down. The diagram will be found to repay examination, 
and it manifests certain anomalies which we confess we 
are quite unable to explain. We find that the force with 
which the brakes plnehed the wheels remaining constant, 


the tangential force first rose rapidly, and then fell off 


degrees. All this is satisfactory eno but why did | 
vides = de pay disttehe, on the ecain sontionsd 


to go slower and slower? It should have 
—_ fell away, and it should not have diminished | 
ess the to accelerate, as a result | 
of dimini resistance. It appears, indeed, from | 
this that the pull on the draw bar was determined not by 
acceleration or cscs yn we he by the resistance—tangen- | 
tial strain—offered by the brakes, and that this resistance | 
became smaller and smaller as the speed of the train | 
diminished. But it will be seen ae that it is | 
possible to draw the deduction that the slower the motion | 
of a train the greater is the — strain, and a 
Galton draws this very conclusion, yet here we have | 
apparently conclusive evidence that the less the speed the | 
— is the resistance offered to traction by braked | 
wheels. 
Turning now to Fig. 2, we find a different set ‘of condi- | 
tions producing totally dissimilar phenomena. The 
speed of the van was 40 miles an hour. Here steam 
was shut off and the engine and van brought to 
rest by the brakes on the latter. The brake block 
pressure did not remain quite constant,almost the moment 
it was = the wheels skidded, and the tangential 
strain as shown by the line T §, at once rose to the point 
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BRAKES APPLIED WITHOUT SKIDDING 


fell 


al 
constant if it did not rise as the velocity of van and 


See St Sis eee van dimi- 
nished at a rate which is not only altogether abnormal in 
its uniformity, but bearing no apparent connection of any 
kind with the frictional resistance existing between wheel 
and rail, and which resistance varied enormously from 
oo sper 4 
ow let us take the two very instructive diagrams, 
Figs. 3 and 4.. In both the gp sing gpl were 
identical—the van was slipped from the engine at the 
same ne that o brake Mak Ae ie _ 
experimen . 3, the speed was forty miles an hour, 
wheels skiddee in about 4 seconds after the brakes were 
—_, and the van stopped in 124 seconds. Here it 
will be seen that the tangential force rose rapidly until 
the wheels mages: Nay it dropped to little or nothing, 
and then rose rapidly as the s of the van diminished. 
It will be seen that in this case also the rate at which 
s fell away was constant, as in Fig. 2, the aioe line 
being practically straight instead of curved. In Fig. 4 
the line G is unfortunately absent, but it is practically 
replaced by the line M showi e rate at which the 
speed of the wheels fell away, and as no skidding occurred, 
it may be taken as showing the speed of the van. 
Here we have a well-marked curve, but, curiously enough, 
this curve is the reverse of what it ought to be, the rate 
of retardation being greater at the beginning than at the 
end of the operation of stopping, and in this respect very 
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Y, and then dropped away almost to nothing ; as the speed 
fell away the tangential strain rapidly augmen in 
intensity until just before the train stopped it reached the 
point Z. From this it appears that the frictional resist- 
ance of skidded wheels is much less than that of wheels 
supposed to revolve as in Fig. 1, but that the resistance of 
a skidded wheel becomes enormous at low speeds. If 
the matter ended here, that is to say, if tie diagram 
taught us nothing else, the deduction drawn by Captain 
Galton might be accepted as indisputably correct ; but 
when we come to examine the line Ch showing the rate at 
which the speed of the train fell away, we find that it isa 
straight line, or that, in other words, the rate at which 
the motion was taken out of the train was constant. The 
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train stopped in twenty-four seconds after the brakes 
were applied, and it is clear from the diagram that it lost 
speed at the rate of 1°666 miles per second from the first, 
that is to say, the velocity at the end of the first second 
being 38°334 miles per hour, at the end of the next 
secund it was 36°668 miles an hour and so on. But 
this being the case, it follows that the brake must have 
exerted a greater retardin,; force on the train when the 
tangential strain was apparently least than at other 
times. It is well known that the velocity of a moving 
body, uniformly retarded, diminishes in such a way that 
its rate can be denoted by a curved, and not bya straight 
line; and, we may add, that such curves have almost 
invariably been obtained in all previous experiments on 
the stoppage of trains—see, for example, THE ENGINEER 





for Jan. 5th, 1877, page 6. Yet in this particular case 
which we are now considering, while the tangential force 








different from any curve which we have ever previously 
seen taken in the course of a brake experiment. The 
tangential resistance gradually augmented as the speed 
diminished. 

In Fig. 5 we have a noteworthy diagram, which is 
extremely instructive. We were not present when the 
experiment was made. Captain Galton thus describes 
the diagram. “In this experiment the van and 
the engine were brought to rest from 39 miles an 
hour by means of the brakes. The compressed air in the 
cylinder was allowed to escape through a small aperture 
after the brake was applied ; and thus its pressure, and 
consequently the force with which the blocks pressed 
against the wheels diminished during the experiment. 

e diagram shows that the retarding force due to the 
pressure of the brake blocks on the wheels at first dimi- 
nished, until the reduction of velocity reached the point 
where the increase in the coefficient of friction was 
sufficient to overcome the effect of the diminished 
pressure applied to the brake blocks. At this point the 
retarding effect of the brakes was increased, and the 
wheels were skidded. Up to this point the two pairs of * 
wheels of the van, to one of which brakes were 
applied whilst the others were running freely, re- 
volved approximately at the same rate, as shown 
by Mr. Stroudley’s speed indicators. At the moment 
of skidding the curve rose in a shearly vertical line, 
thus showing that the coefficient of friction became 
very t as the wheel came to rest, and the 
time during which the wheel was partly rotating and 
partly slipping was almost inappreciable. Immediately 
after the rise the curve fell to a point far below its ori- 
ginal position, thus showing a great diminution in the 
retarding effect of the brakes. ter this point the curve 
rose , while the velocity continued to decrease, and 
thus showed that the coefficient of friction between the 
rails and the wheels when skidded increased as the 
velocity diminished. At the moment when the van came 
to rest the coefficient of friction became very great.” 

We may now proceed to consider the causes which have 

roduced some of the phenomena which are illustrated 

y the diagrams we have given, and which may be 
regarded almost as a haphazard selection from a very 
large number. That which most prominently demands 
attention is the rise in tangential strain manifest just 
before skidding takes place. To what is this rise due? 
To answer this question we must clear our ground a 
little. Skidding may appear under two sorts of con- 


ditions, In the first place, if the pressure on the 
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brake block goes on increasing, a 
reached when the wheels can no longer revolve. On the 
other hand, the pinching strain — constant, the co- 
efficient of adhesion between the wheel and the rail uy 
diminish suddenly or gradually, and then the wheel v 

cease to turn. Now the diagrams will enable us to 


refer skidding in each case to one or other.of these two 
conditions. us take, for example, Fig. 3. Here it 


will be seen that the maximum pressure was applied to 
the brake blocks about one second after the air was 
admitted to the brake cylinder, but skidding did not 
take place until about three seconds later. In this case 


it is clear that skidding was not caused by any augmenta- 
tion in pinch. It occurred, however, when the speed of 


the train had fallen to about 37 miles an hour. Are we 
to assume, then, that at 37 miles an hour the coefficient 
of friction between wheel and rail is less than at 
40 miles an hour? If this be so, how does it 
happen that at lower velocities the coefficient of fric- 
tion is enormously increased, as shown by the rise of 
tangential force at the end of the diagram. In fact, if 
we accept this conclusion we are at once left on the horns 
of the dilemma that decrease in apeed at once increases 
and diminishes the coefficient of friction. Nor can it 
be said that at any given speed, say 37 miles an how, 
skidding will occur more than at any other. An 
examination of a host of diagrams, which it is quite 
unnecessary to produce, proves that skidding never takes 
place at the .very instant the maximum ponies res- 
sure has been reached, but a little afterwards. We have 
seen that speed has little or nothing to do with the 
matter, and that the same may be said of pinch—in other 
words a pair of wheels with a given amount of pinch on 
them will revolve for some a then without any 
apparent cause will skid. We are driven then perforce to 
pos cause of skidding in the wheels gr the brake blocks, 
or both, and the questions s t themselves at once, has 
the heating of the blocks anything to do with the matter? 
or has the polishing of the blocks and wheel tire the effect 
of reducing rail friction and increasing block friction? 
Captain Galton argues that the pressure on the brake 
blocks, that it to say, pinch, should be reduced as the 
speed falls off to prevent skidding. In this we agree 
with him. But we do not agreewith him that the falling off 
in speed is the cause of the skidding ; at least we do not 
see that the diagrams prove such a proposition. 

The next point to be dealt with isthe sudden augmen- 
tation in tangential strain shown by the skidding wheel. 
If we ask how it is that the tangential strain augments 
so enormously just at the moment skidding commences, 
the only reply which we feel Fens 9 to give is 
that it results from the momentum stored up in the 
wheels and suddenly delivered on to the brake-blocks 
and hangers, and through them to the water and indica- 
tor piston, The range of motion of the dia) in the 
pressure drum worked by the brake balance-beams is but 
1-75th of an inch ; therefore the motion must be taken 
out of the wheel in an exceedingly minute time. We do 
not know the precise hha of the wheels, but assuming 
it at 400Ib. each, we have a stored-up energy in 
each wheel when revolving with an angular velocity of 
60ft. per second, or over 41 miles an hour, equal to 
22,400 foot-pounds. This is but a rough estimate, for we 
have regarded all the weight of the wheel as concentrated 
in the rim, which is not true, but it will serve well 
enough to illustrate our argument. The brake in 
taking this energy out of the wheel, can only move 
Goone a very minute space. If this space were even 
an inch, the strain brought on the hangers would be twelve 
times 22,400 lb. If it were still less no hanger could be 
used which could withstand the strain; therefore it is 
evident that just about the time of skidding the velocity 
of the wheel is retarded rapidly, and_ nothing like 
instantaneous skidding takes place. This action is 
well seen in Fig. 4. Immediately after the skidding 
has taken place the tangential strain falls,’ but it 
is an open question whether this fall is due wholly 
to diminished friction. It is certain that the wheels 
of the van cculd not be stopped suddenly. It is 
equally certain that, could the brake blocks be instanta- 
neously taken off when the train was running with skidded 
wheels, these last would not at once begin to revolve ; 
their inertia would have to be overcome, and till it was 
overcome they could act as though the brakes were still 
hard on. The bearing which this fact may exerton the pro- 
duction oe such diagrams as we give will be easily 
perceived. 

Lastly, there are two elements in the whole apparatus 
which we would willingly see eliminated; one is the 
momentum of the water running in the various small 
copper si al may possibly affect the indicators. 
The other—the influence of the van springs—is of much 
more importance. Ostensibly these last ought by their 
motion in no way to affect the records obtain Put we 
are not certain that this is the case ; and we think it is 
advisable that Mr. Westinghouse should make some 
experiments to settle this point before he continues an 
inquiry which is full of interest not only to railway men, 
but to men of science and engineers in general. 








CONTINUOUS BRAKES ON THE NORTHERN 
RAILWAY OF FRANCE. 


We have already told our readers that the vacuum brake 
has been largely adopted on the Northern Railway of France, 
and certain official experiments have been recently carried out 
with it which are by no means devoid of interest. An im- 
ae novelty on existing practice has been adopted—the 

rake being put on automatically when the signals are 
against a train. This has often been and even tried, 
pe be are not Pongo — the wk ever before been 

opted on a large scale by a great railwa or oy grad 
detailed description of the wa which "he i ea es been 
carried out can hardly fail to be useful and interesting. 

The apparatus we are about to describe is the invention of 
MM. Lartigue, Forest, et Digney, and it has been reduced 
to a practical form by MM. Ed. Delebecque et D. Banderali, 
The general principle involved is, that when the train passes 
a signal against it, a brush of wire on the engine comes into 





point will at last be 
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a circuit. The moment this occurs the engine whistle 
is and steam is turned va to the ejector and the 
brakes ied, without action on the part of the driver 
or | This is illustrated at page 456. 
Fig. 1 shows an e and portion of a train fitted up. 
A is the double e producing the vacuum; B, balanced 


steam valve; C, electro-automatic whistle; D, vacuum gauge ; 
E, coun’ ts under whose action the valve B opens, when 
the movement which opens the electro-automatic whistle C 
sets at liberty simultaneously the lever which carries the 


counterweights ; F, vacuum cylinders acted on by the ejectors | K 


and working the brake levers; G, valves permitting the 
entrance of air into the cylinders; H, couplings between the 
I, wires establishing the electric communication 
end of the train to the other, and conducting the 
the Hi electro-magnet of the electro-automatic 
w le; K, electric commutator in guard’s van ; L, electric 
commutator for alarm from first-class carriages; M, electric 
bell in guard’s van; N, battery in guard’s van ; T, iron tubes 
forming air conductors. By putting the commutators K or L 
in contact with the earth, the electric current acts on the bells 
at the head and tail of the train, on the whistle C, and, at the 
same moment, on the lever with counterweight of the steam 
valve B, which opens itself, and? applies the vacuum brake. 
The contact required to put the brake on can be made by 
causing the wire brush under the <M step to come in con- 
tact with the wedge piece shown in Fig. 1 between the rails. 
It is worth notice that a brake is being tried on the 
Northern Railway of France, in which the brake-blocks are 
directly applied to the wheels by the pull of powerful electro- 
magnets in a way which will be readily understood, and 
demands no mi:ute description. This brake is the invention 
of M. Achard, and has been heard of before in this country. 
The details have been worked out by MM. Delebecque and 
Banderali, and with them is combined the automatic 
whistle aj tus of MM, Lartigue, Forest, and Digney, which 
we have just described ; the details of the apparatus by which 
this brake is worked we illustrate in Figs. 3, 4, 8, 9, and 10, 
where A is the electro-automatic whistle, B, Hughes’ electro- 
magnet; E, armature of the electro-magnet; F, coils of the 
electro-magnet through which a reverse current can be passed ; 
H, counter-spring, adjustable by means of screw J ; N, electric 
commutator, placed on the engine and applying the brake ; 
O, Fig. 3, is the front view of Fig. 4, in it is a handle retained 
by the lever I, with a tendency to fall when released in the 
rection of the arrow P at the same time as the ebonite 
cylinder Q, with which it is connected, revolves. There isa 
spiral spring in the box R, which produces the rotation, The 
metallic brush suspended from the engine receives and 
transmits the current from the contact surface to the 
coils F; L L’, wires completing the connection between 
the train or the fixed contact surface, the electro-automatic 
whistle and the battery serving for the inter-communication 
in the train. Figs. 9 and 10 are wat diagrams, illustrating 
the flow of the currents. In them C ZG D are metallic contacts 
establishing electric connection between the commutator N, 
and C, the positive pole of the motive power of the electric 
brake; Z, the negative pole of the motive power of the 
electric brake; G, a metallic cable gees to the left of the 
train; D, a similar cable leading to the right of the train; E’ E’ 
are electro-magnets placed under the vehicles coupling the 


es. 

To apply the brake the electro-automatic whistle is opened 
by setting the commutators in action either by the contact 
of the metallic brush, with the contact surfaces of a danger 
signal, or from the interior of the carriages; the commutator 

turns’and places itself spontaneously in the position shown 
in dotted lines, Fig. 4; the current passes from right to left 
in the electro-magnets E’, and produces the application of the 
brakes. To take the brakes off the commutator, N must be 


restored quietly by the hand to its first position (see side 5 


view); the commutator then causes a reverse current to the 
previcus—i.¢., from left—one to circulate through the electro- 

E’, whose intensity has been modified by its passage 
through the opposition wire F’. This current destroys the 
remaining magnetism produced by tbe first, and which would 
oppose the release of the brakes. The commutator returns to 
its position of repose, no current and the counter- 
weights of the brakes act freely and remove the blocks from 
the wheels. 

In Figs. 5, 6, and 7 are shown the details of the apparatus 
for opening the ejector steam cock, and so applying the 
vacuum brake. Here A is an electro-automatic whistle ; B, 
Hughes’ electro-magnet; C, armature of electro-magnet ; D, 
coils of electro-magnet, in which a current contrary to that 
producing magnetism can pass ; E is a counter-spring, adjust- 
able by means of the screw F ; G is a lever working the valve 
I of the alarm whistle H; J is a lever working the steam cock 
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8, fitted with a movable counterweight K ; M is a movable 
pendulum supporting the lever J in a notch when the steam 
cock § is cl ; Nisa pin rivetted to the head of the trigger 
O of the electro-automatic whistle, and projecting into the 
slot of the pendulum M, whose movement it governs; P is a 
handle for moving by hand the pendulum M ; Ois a catch for 
retaining the lever when the steam cock S ought not to act ; 
R is a handie for replacing the lever J in its normal position 
by hand, by simply lifting it ; S is a steam cock, balanced and 
double seated, for allowing the passage of the steam from the 
boiler to the ejector; U is a fixed electric contact surface 
between the rails, to transmit the current to the electric 
whistle ; X is the weatherboard ; L L! the wires establish- 





ing the electric communication between the train, the 
electro-automatic whistle, the contact surface, and the 
ile. Earth wires are wound round the signal post. 
en a ya oa through the coils D, following the 
direction ++ to — shown on the figmie, on account of 
the contact surface being touched by the brush V, or from the 
pe in the train by means of the wire L’, the electro-magnet 
acting in an opposite direction, loses its power for a very 
short space of time ; the spring E has full play, releases the 
trigger O, the pin N, and the pendulum M. ‘The lever J, no 
longer supported, falls under the influence of the counterpoise 
, opens the steam cock 8, and sets the vacuum brake in 
action. At the same time the valve I is opened, and the 
alarm whistle H is sounded. The lever J is raised by hand 
by the handle R,. after having closed the whistle, and by doing 
so replaced the lever G in its normal position. 

The Achard brake may, perhaps, be regarded more as a 
curiosity than anything else, and we need not say more ubout 
it. The details of the system by which it and the vacuum 
brake are made to act in a sense automatically have, however, 
much in common, and are, no doubt, simple and ingenious. 

The official trial of the vacuum brake to which we have 
referred above was made on the 15th inst, and served the 
double pw of illustrating the automatic operation of 
electricity in the application of brakes independently of the 
driver and of testing the vacuum brake. The following par- 
ticulars of the results attained will give the best idea of 
the success which attended the trials. The train was made 
up as follows :— . 


Weight subjected to action Weight not 
of brake. tted with brukes. 
Engine No, 2844 .. .. .. 27toms .. .. .. 10°) tons. 
Tender No, 2844 .. . . 21 tons, 
o vans .. aN rs -» 15 tons. 
Seven carriages, first-class .. 44 tons. 
One saloon carriage . . ve SOE Net ies 8 tons. 
BOR Rear Sa . 18° tous. 


Srors. 

No. 1. Station St. Denis.—The driver stopped the train 
from the foot-plate of the engine. Owing to the reduced 
speed on account of the proximity of the train to a switch, 
the time required and space run were not noted. 

No. 2. Villiers-le-Bel.—The distance signal being at danger, 
stopped the train automatically by opening the starting valve 
by means of the electric current, as described, the regulator 
being allowed to remain open. The result was as follows :— 
Speed, 34 miles; inclination, 1 in 200 up; distance run, 194 
yards; time occupied, 16 seconds, 

No. 3. Lowvres.—Train stopped by the guard in the rear 
van by means of the automatic electric communication. The 
notes taken were not sufficiently accurate for publication. 

No. 4. Survilliers.—Brake wo from one of the carriages 
bya nger with the same electric communication. Result : 
8 40 miles; inclination, 1 in 1000 down; distance run, 
223 yards; time, 20 seconds. 

No. 5. Orry-la- Ville.—Brake applied automatically by the 
breaking of a coupling. The hoses in this case were left open at 
the end of the seventh coach, where the breakage was supposed 
to take place, The total weight of braked portion of the 
train in this case was 87 tons, the result was as follows: speed, 
43 miles; inclination, 1 in 200 down; distance run, 435 yards ; 
time a 35 seconds, 

No. 6. Chantilly.—Train stopped by driver. Result: Speed, 
62 miles; inclination, 1 in 200 down; distance run, 504 yards; 
time occupied, 28 seconds, 

No. 7. Creil.—Train stopped by driver. No notes taken, as 
speed had to be slackened. On the return journey the stops 
made were :— 

No. 1. Chantilly.—By a passenger applying the brake from 
one of the carriages, the proximity to the station necessitated 
so a a decrease of speed that the detail results were not 


0) 

No. 2. Goussainville,—The train was stopped automatically 
by the @istance signals being at danger. Speed, 55 miles; 
inclination, 1 in 200 down; distance run, 439 yards; time occu- 
pied, 25 seconds. 

No. 3. St. Denis.—The brake was in this case worked from 
the front van, but the proximity to the terminus prevented 
the driver attaining sufficient speed to make it worth while 
taking notes, consequently the results were not noted. It 
must be remarked that the weight of passengers was not 
taken into consideration, nor was sand used at any of the 
stops. The automatic electric arrangement of M. derali 
was instantaneous in its operation, and the stops were effected 
without any unpleasant jerks, even at the highest speeds—in 
fact, only from the noise created by the ejector, and the 
gradual diminution of s were the passengers made aware 
of the application of the brakes. Of couzse amid tlie con- 
flicting interests represented at the trial, universal satisfaction 
could not be expected, but the general impression received 
was that, complicated as the automatic electric brake appears 
from description, its simplicity of application under the cir: 
cumstances shown is placed beyond a doubt, that the vacuum 
brake fulfilled its requirements, even under the trying ordeal 
of a broken hose, and consequently of a diminished force, and 
that the combination of the two systems, as illustrated at the 
above trials, if not generally applicable, is at least suited to 
the requirements of the Northern Railway of France. Our 
readers will be able to draw their own conclusions as to the 
results obtained by the brake regarded simply as 4 train 
stopper, if they will refer to our report of the Newark trials, or 
to our impression for Jan. 5th, 1877. 








PHonoGRAPHY EXxtTRAORDINARY.—At a concert recently given 
for a charitable purpose, Mr. Edison exhibited and explained his 
———_ After the conclusion of the concert, the represen- 
tatives of the press had Mr. Edison to themselves, and, it seems, 
determined to make the most of che opportunity. They certainly 
did not fail to test the ee as the following account 
shows :—The inte of the B onograph was first reversed, and 
the tunes that had been played st the concert were again wound 
off—not so perfectly as before, because the tinfoil had been 
considerably worn down 3 repassing of the sharp point of 
the disc over its surface. Mr, Edison then put on the cylinder a 
new piece of — and with another gentleman sang a<luet— 
‘¢ John Brown’s Body ”—into the mouthpiece. This was repeated 
very clearly when the instrument was reversed. ‘ Bingen on 
the Rhine” was next sung into the phonograph, and after this 
had been sung over by the instrument, Mr. Edison whistled into 
it over the same piece of tinfoil, The song and the whistle came 
forth together at the next turn of the crank. Then two more 
songs and one more whistling were introduced on the same piece 
of tinfoil, making a very confused sound when the instrument 
was again reversed, parts of all the pieces being distinguishable. 
Final y Mr. Levy played his cornet into it, his object being to 
see if he could drown the other sounds, but there was a general 
langh when the sixth turn of the crank reproduced all the sounds 
together, the cornet being no louder than the others. One 
gentleman then crowed into the machine and the sound was 
reproduced with marvellous exactness, 
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RICKMAN’S PATENT GAS GLASS FURNACE 
fAT MESSRS. PELLATT AND COMPANY’S GLASS WORKS, LONDON. 


Fit.l 


VERTICAL SECTION 
ON LINE A.B. 
iN PLAN 
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HORIZONTAL SECTION 


We illustrate above a | simple form of automatic gas- 
generating furnace, applied by the patentee, Mr. J. Pellatt 

tickman, to glass-melting and other furnaces. By its use in 
the former gee ger aang economy in the first cost of the 

lass furnace and shaft is secured, those as erected at 
Messrs. Pellatt and Company’s new glass works, Old Kent- 
10ad, having cost about one-half that of a furnace for the same 
number of pots, and constructed with the old form of cave 
and high shaft, the saving of fuel being almost as great. 
Referring to our illustrations, Figs. 1, 2, and 3 of which 
represent one of the furnaces employed at Messrs. Pellatt’s 
works, it will be seen that they are arranged for six melting-pots, 
Fig. 3 being a part front elevation. The furnace proper is most 
clearly seen in Fig. 1, which is a vertical section of the whole 
furnace on the line A B of Fig, 2, which is a horizontal section 
on the line C D of Fig. 1. The ei 
generator will be seen to consist of a fuel chamber under 
which is a gas chamber, and under that the fire chamber 
with appropriate and air flues. The three chambers are 
connected vertically so that the coal or other fuel falls as 
required into the gas chamber, and the coke from the gas 
chamber into the fire chamber. 

Referring to Fig. 1, A is the coal box, B gas generating 
chamber, C fire-bars, D ignition chamber where gas and air 
mix, E air flues to ignition chamber, F throat of furnace, G 
clinkering door, H evaporating pan, I coaling door, K glass 
inapele W atgchingiats colek pela Beakninede, The pe 
ing ues under po chimney. e 
is distilled at B, down and meets with the air shemne 
through the fire- is Fir 4 ignited there and enters 
fully into a of = the air mixed with it in be 

5 y e air are maintai 
pray: A oa thee the — chamber is supplied with 
air at a high temperature. a deoxidising flame is required 
in the utilising chamber, the air flues are wholly or nearly 
closed. With ordinary steam coal the fire requires clinkering. 
at G once every ten or twelve hours. 

i gee ee have now been igh sepa work for oo jeg 
the stoking is v ight, and the tem e 
stokehole very mre 3 leie tess that with an pee re furnace. 
By means of the arrangement of air flues the quantity of 
generated and the temperature of the glass furnace may 
regulated with great precision, the furnace being of course 
smokeless. For a six Pot glass furnace each grate surface is 
20in. by 24in., and burns about 141b.°of coaljper’ square foot 
per hour. Each coal box holds about 2:cwt., and ing is 
required about every five hours. The furnace is shown at 
Fig. 4 as applied to a Cornish boiler, and this application of 
pe ere maa he to effect as great a saving in labour 
and fuel as has already been secured in the glass furnace, 
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STRANGE’S TRICYCLE. 

Tue chief object of the inventor of this tricycle ig stated 
in his patent ification to be the arrangement by which a 
woman is enabled to ride and assist in propulsion. The front 
wheel is similar to that of a bicycle, the bearings of the axle 
being mounted in a fork furnished with a steering handle, the 
socket of the fork being connected by a backbone of the usual 
kind with the rear part of the frame ing the bearings 
in which the axle of the two hind wh revolves. One 
wheel is fixed on the axle, and the other runs loose to admit 
of turning curves, On that part of the axle which is between 
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VERTICAL SECTION 


drive the hind wheels, The tricycle is furnished with a 
suitable brake. 

On a good road the inventor and a companion have, it is 
said, been able to maintain a speed of from ten to twelve miles 
an hour upon a fair journey. 








HAY PRESSING PLANT. 

Tue plant of hay-pressing machinery which has been in 
course of erection for some time past in the Royal Dockyard 
at Woolwich, was officially tried on Thursday, and it was 
found that, with the aid of this machinery, which is worked 
by hydraulic power, three or- 
din trusses of hay can 
readily be compressed into a 
somewhat smaller bulk than 
that of one single truss, in the 
space of three-quarters of a 
minute, The pressure applied 
amounted to two tons upon the 
square inch, and as many as 
six trusses can be pressed into 
the compass of one, and the 
machinery is capable of turniug 
out 330 tons of compressed hay 
per week, or double that 
amount if working day and 
night. The trial was in every 
respect satisfactory, and was 
witnessed by us Comenitiane- 
General and Staff of the garri- 
son, and other officials, amon; 
whom was the Ins r oO 
Machinery, who designed the 
apparatus, The Government 











has now one of the finest hay- 
pressing establishments in ¢ 





FIG.2 FIC. 


the wheels are formed two cranks which are connected by 
chains with two foot levers A of the second order jointed to the 
frame. Over these cranks is a seat for the _— who drives 
them by depressing the levers with his or feet, the seat 


the fore part of the tricycle, so t the rider, with the 
assistance of the handles B, can easily get into or out of the 
seat from the rear. The rider on the fore part of the tricycle 
drives the fore wheel and steers the tricycle, while the 
rider on the rear part simply works the foot levers which 


—. suspended or mounted on sage Pye its back towards | press 





country, The machinery has 
been made by Messrs. Hay- 
ward Tyler and Co., of White- 
cross-steeet, and was turned out in a wonderfully short s 
of time. The drawings were put in hand on ‘Tuesday, April 
2nd. Two presses were in the trucks awaiting inspection on 
Tuesday, April 23rd, and were despatched on the 26th, Thethird 
was in the truck for delivery on April 26th, and sent on 
the 29th ; and the fourth was sent on May 4th—making four 
— completed ready for delivery in twenty-nine working 
ys. The finished weight of each press is 6 tons 10 cwt. 
The drawings for the engines and pumps were put in hand 
April 4th, and the engines were sent off on May 11th, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 





CONTINUOUS BRAKES, 

Srr,—In reading the communications and assertions made 
between Mr. Westinghouse and the representatives of the Vacuum 
Brake Company, I find some reason to point out something which 
has struck me in the last published letters. Mr. Yeomans objects 
to the fact that Mr. Westinghouse uses three ps and a some- 
what large reservoir to show the working of his well combined 
— for ten carriages at the Paris Exhibition. Now it is 

together difficult to see what the difference is between this 
apparatus and a real train in ordinary working order, because it 
seems to be quite the same whether a pressure of 80 Ib. or 100 Ib. is 
got with three pumps, or with one as on an ordinary locomotive, 
and in practice there is not the slightest difficulty in keeping up that 
pressure with one pump. But the real reason why Mr. Westing- 

ouse uses three pumps is simply because he likes to show his 
brake even when the fireman who has charge of the boiler that 
gives steam to the American department, gives only 20 1b. or 30 1b. 
steam pressure, as is frequently the case. 

On the other hand, even this circumstance shows all the better 
the large difference between a high-pressure air brake and a low- 

ressure vacuum brake, because a vacuum brake, even with a 

undred ejectors and 200 Ib. steam pressure, could never get up to 
15 1b. on the square inch. As to the capacity of the reservoir, I think 
the fact that the brake is often put on ten times within one minute, 
leaves nothing astonishing in the use of a somewhat 
reservoir for an exhibition, in order to keep up even in 
such extraordinary circumstances. Such would-be arguments 
are of the same power as if a member of the jury should object 
to the exhibition of a large bottle of ale, instead of the ordi h 
can bottle. Perhaps the vacuum advocates may also find in the big 
reservoir the reason why the Westinghouse automatic air brake 
can be graduated at pleasure, and this would once more prove 
that they don’t understand the first principle upon which this 
brake is worked, as it has nothing to do with it. 

In carefully examining the two wen at this Exhibition, 
ee is struck by the great completeness of the Westinghouse 
exhibit, as showing the true application toa train of ten carriages, 
with full length of pipes—over 100 yards—couplings, and every- 
thing, while, on the contrary, the vacuum exhibit only shows the 
application to one pair of wheels, with from 10ft. to 20ft. of pipe. 
And the reason for this is quite clear, if we remember that carefully 
conducted experiments at Newark and elsewhere indicated the 
great difference which exists with regard to the time wanted to 
create a partial vacuum in the first sack and that of the tenth 
carriage, and therefore the application to one pair of wheels can 
never give a true idea how the system acts on a train of, say ten 
vehicles, 

After all, it is not diffienlt to understand that all continvous 
brakes—no matter which system—act with the same rapidity 
when applied to one carriage only, and a brake in those conditions 
kicked up into action by the driver’s foot would perhaps. prove 
to be the quickest of all. Te. X. 

Paris, June 24th. 





SMALL CASTINGS, 

Srr,—We are pleased to see you are using your pen to awaken 
the British founde: to the fact of the superiority of many United 
States small castings. The Plumbago used for foundry purposes 
is largely produced by us. We have numerous customers, and 
the consumption is gradually increasing, in face of the prejudice 
in this country against anything new. We have given much 
attention to the production of plumbago for various purposes, 
and it may interest your readers to know that, in addition to the 
lower grades for foundry work, we produce it absolutely pure for 
lubricating, electro deposit, gunpowder, glazing, &c. Enclosed 
is a small specimen of lubricating plumbago; each particle you 
will perceive is a flake. Experiments with this on a 5in. shaft, 
without oil, indicates a consumption of 120z.. as compared with 
16 oz. of Rangoon oil. 

Tue Patent PLumMBAGO CructBLe Company. 

Battersea Works, London, 8.W., June 19th, 1878. 


ELECTRIC LIGHTS FOR COAL MINES. 

Srr,—Seventeen years ago I had a correspondence with Dr. 
Faraday on the subject of lighting mines by electricity, which, in 
the hope that it may stir up this question, I send you for publica- 
tion : 

Evecrric Licut ror Coat MINes. 

Glasgow, 12th January 1861. 
Dr. Faraday, London. 

Str,—It has been suggested that an electric light would be very suit- 
able for mines. As regards the light, I think there can be no doubt, 
neither do I see any difficulty in taking in a main wire sufficiently 
insulated by coating with branches into the various working places where 
lights are necessary. There would be no practical difficulty, and I think 
the expense would not be insurmountable. We already make use of the 
galvanic battery in blasting and in sinking pits; this is an ordinary 
operation and easily arranged. The difficulty, however, appears to be 
(1) in the machine or — to produce the power, and next in the 
instrument where the ight is. With regard to the first, I am told that 
at North or South Foreland an electric light is made use of at a light- 
house—a steam engine of 4-horse power working an electro-magnetic 
machine. Now if steam power was the most expensive part of this 
arrangement, there would be no difficulty; and if the machine was 
_ and not easily deranged, there would be no difficulty whatever. 
With regard to the second requirement, the lamp, it would require to be, 
as to size, about 4in. or 6in. square, all the machinery inside of this space, 
and inaccessible to the party using it, capable of being moved from place 
to place, say a range of 30ft., of being turned upside down, but this is 
not indispensable, not easily put out of order by a jolt or slight fall, nor 
injured by damp. These, I think, are the principal points to be observed, 
and now the only one is as to the cost. So far as the light is concerned at 
the present time, a collier’s light costs him 2d. or 3d. a y. for oil upon an 
average. Every man would require a light, so that if the cost were 
greatly in excess of this, it would be an objection. As to the lamp and 
the machine (not steam power) for procuring the light and the connec- 
tions, the masters or owners of the mine would require to provide this 
themselves, at their own expense ; and I do not think if these were to 
cost, say for sixty lights, £150, that it would be an objection. Some 
collieries would need 300 or 400 lights, and, of course, would need more, 
exclusive in all cases of the steam power to work the engine, which there 
is generally an excess of about collieries. The light required for each 
lamp would be, say, equal to one candle. If you will have the a 
to answer this, I will be very mich obliged, and hoping you will pardon 
the intrusion,—I am, &c. 


Royal Institution of Great Britain, 
London, 14th January, 1861. 

Sir,—I do not think the magneto-electric light will be applicable to 
mines in the way you propose. I think the lamp would he too delicate 
to bear the knocking about which it would receive from the miner, and 
that you could nut reduce the sum total of light intoa number of small 
parts, so that each man would have one to deal with. But I am not the 
patentee of the magneto-electric machine, or the special lamp belonging 
to it, though they are founded on my discoveries; the person who has 
the patent, and is at work for the Trinity House, is Professor Holmes, 
Ironworks, North Fleet, near Gravesend. I shall send him your letter, 
and ask him, if he thinks he can make such a practical arrangement as 

you desire, to communicate with you.—I am, &c., M. Farapay. 


Hotel de Provence, London, 
Jan. 24th, 1861. 

Srr,—Mr. Faraday has sent me a letter from you to him on the subject 
of the magneto-electric light applied to mines, and wishes me to answer 
it. I therefore tostate that the magneto-electric light is not capable of 
division into s lights. It is ‘one light of immense power, equal to 
hundreds of th of wax candles, and yet cannot, I should think, 
be made available for lighting mines, Some years since I invented a 
miner's light, the light being Bomar | by a small portal 

vanic), perfectly safe, and # ing a ight quite equal to a 
light is hermetically in, and has no communi: with the 

external air. The small glass globe in which the light is produced ma 
be a vacuum or not. The cost of such a light (working expense) would be. 


should suppose, about a penny a day, perhaps less, The prime cost about 





Sdorth Fioe Fleet _ North Kent. 
ron 





something between £3 or £4. 1 cannot exactly, as I have only had a 
few made for experiment. Should you think this ’ to suit you, I 
Ret ees Sn ow rdar ene ee bos SE. . Loo —I am, 

. H, Hotmes, 


P.S.—Please address to Feb, 15. 


I think the conditions specified are still about 
inventor who succeeds will reap a fortune. AN 





STRAP DRIVING, 

Sir,—Allow me to thank you for inserting my letter of the 
3ist ult., and to tres’ 
thank by this channel, not only the gentlemen who have 
to me through your columns, but also those more numerous 
correspondents who have taken the trouble to write to me 
privately, some of them at considerable With the 
exception, however, of one or two who have favoured me with 
personal communications by post, I regret to say that there is 
scarcely any attempt to grapple with the difficulties beset 
me, and even they only do so approximately, not actually, for 
instance, as in the case of your co! its Millar and 
they tell me if such and such conditions exist, that such and such 
results ought to follow, but from the data su; 
correspondents ge weeny very consid variations in the 

Of course I cannotdomore under the circumstances than inavery 
general way refer to the suggestions offered by the various gentle- 
men who have done me the honour to notice my communication. 
To commence with Messrs. Millar and Durie; as your readers 
are a after saying that I have not given sufficient C9. 
“the thickness of the strap, or whether the shafts are in a hori- 
zontal or vertical position,” by the way they are placed horizon- 
tally and the shafts are parallel with each other—the only 

ical ion I think that is offered is, that two 8ft — 
should be substituted for the 6ft. actually at work, unless indeed 
it be considered a practical suggestion to substitute ropes for the 
strap in question. I may here state that I cannot change the 
pulleys, and as to substituting ropes for the strap, that is scarcely 
esirable, and if it were, not feasible, because not easy of accom- 
PW con ts th, I should * doubl h 

“W. P.” suggests that a “‘double strap with copper 
stitching,” but almost the onl y | Rie that I can discover 
between his strap and mine is that mine, instead of being stitched 
with copper is stitched like saddlers’ work, and with wood. 
Other correspondents besides ‘‘W. P.” suggest that the pulleys 
should be wrought rather than cast iron, but none of them show 
any reason for the preference. Mine are cast iron —— 

Other correspondents suggest the adoption of composition 
belting for omnes same being neither leather nor rope ; 
others advise pulleys of different diameters ; some seem to think 
that pulleys pl at certain angles or inclinations are better 
than to have them _— horizontally ; and others again cannot 
advise me what to do unless they are requested to come over in 
their professional capacity. But one in particular avers that 
well-made bevelled wheels have a driving power of more than 
two to one of strapping. Now what I wish to know is, what the 
patient is to do where there is so much difference in the opinion 
of the doctors ? 

As I have hinted before, the conditions under which my strap 
works cannot be altered without great expense, which I do not 
wish to incur, and considerable inconvenience, to which I am 
reluctant to submit. What I desire, therefore, is to get to know 
what is the best thing to be done under the circumstances, so I 
beg to conclude with repeating what, in substance, I said in my 
former epistle, viz., that my strap is a double strap 17in. wide, 
hin. thick, and should drive 7000 throstle spindles, without prepa- 
ration, which spindles make 4800 turns per minute. I thank every 
one who has taken any interest in this subject, and hope that 
its ventilation may be of use to many who are interested in 
and at present laying out considerable sums of money in this 
direction. THOMAS BRAMWELL. 

Little Lever, Bolton. 





CORRUGATED BOILER FLUES. 

Srr,—If I have failed to render —— intelligible to your 
readers I must express my regret, as the subject of boiler flues 
is one of peculiar importance at a time when so many are in daily 
use; but as the question under consideration arises from the 
objections raised by Mr. J. J. Webster, in THe ENGINEER of 
19th April, pp. 274, 275, and the comparison between plain and 
corrugated flues, I will py his objections in full :— 

‘*T will now mention what I think may be possible objections 
to the use of the corrugated flue :—(1) Increased first :ost owing 
to peculiarity of construction. (2) The flue may noé act as a 
stay as the present plain flue does, for, in the first place, any 
pressure on the end plate of the boiler will tend to straighten it, 
and as the convex surface of the corrugation,is greatly in excess 
of the concave surface, the mere pressure of the stean: will tend 
to straighten it also. (3) The corrugated flue, on account of its 
increased length, will expand more with the heat, and vause an 
undue pressure on the end plates. (4) Most long boilers are fitted 
with Galloway or other tubes, and there will be a great difficulty 
in fixing these. ©) The corrugations may stiffea tue fue circum- 
ferentially, but longitudinally the flue could be. distorted with 
the slightest pressure, which is easily illustrated by a paper 
model, or by a concertina.” 

These ible objections have formed the basis of our discus- 
sion, and I have contended (1) that the cost will not exceed that 
of the plain flue if made equal in strength and generative power 
to the corrugated flue ; Mr. Webster, in reply, says it will “‘ not 
be fair to take into consideration the cost of Galloway tubes in 
one case and not in the other”—p. 308—yet he now says in your 
last paper—p. 386—‘‘ The question of comparative strength and 
efficiency is one of the points under discussion.” I have referred 
to his letters and cannot find another sentence which seems to 
discuss the two tubes on these grounds; he declares it would be 
unfair to give way to my test of equality before considering the 
cost. en (2) there is an admission that the plain flue 
secured to the ends which are again sag by the shell by 
gussets and longitudinal stay rods, expands in such a way as 
to force out the end plates over a portion of its cir- 
cumference, while the shape of the flue itself undergoes a 
change from the true circle in its struggle against the stayed end 
plates. Mr. Webster says 3 308) ‘‘ the rounding of the flues and 
increasing of their vertical depth is of small moment as com 
to the unequal strains the flues suffer,” &c. The point at issue 
here is whether or not this flue can be called a stay to the ends; 
I assert that it is not, and that the ends would be better without 
it—see the illustration in your last to prove that it is, and then 
allow me to correct it by adding braces top, bottom, and sides, to 

arallel and vertical walls, so as to more nearly represent the 

iler shell; then apply this force to the so-called stay, and see 
the walls crumble away. Or take any other drum-shaped object, 
and apply force to a tube for the transmission of agar geome 
the ends, and see if, instead of being a stay, it is not converted 
into a disturbing force. (3) Per! Mr. Webster will 
assume the expansion of a 30ft. boiler to be only gin., he may 
find that the result given is not quite correct, tho’ he assures 
me that his figures are; this amount will not appear so much to 
be absorbed by flanged joints, Bowling hoops, or ions, 
The comparison between the plain flue and the , allows 
me, in the first place, to infer that the flanged ring joints and 
the Bowling hoops do really take up the expansion; and next 
to conclude that if the corrugation or so formed are suffi- 
cient, it must be evident that there will be no end thrust from 
the e: sion of a welded cor: hoop or ring. The p! 
ring fiue expands in the direction of its fibres, and so forms a 
thrust between the end plates; Mr. Webster that where 
the angle irons of flue and shell come er there is no 

































by the various | of 


considerable portion of this discussion 
been taken up hy the Galloway tubes ; I had to tell Mr. Webster 


making 

factsin this di 
nor that tubes are put in the flue as stays necessarily, and that 
it could not exist without them. One of Mr. Webster’s objec- 
tions is as to the difficulty of fixing Galloway tubes; it can be 
done readil, but will be more costly than in a plain flue. The 
discussion uw) on them arose from my ting 





uni 
2 rd is ded against by d 
e steam pressure rovii an 
longitudinal stays; so wuless we Gk Gee ines ‘aeine 
these other forces, ane Presmare on the end plate,” the ‘‘ mere 
pressure of steam ” which will tend to ten the 


—and the “slightest pressure ” the flue--we 
may rest satisfied that the phantom of increased expansion of the 
corrugated flue over the plain fiue exists only in the figures which 
press upon Mr. Webster’s imagination. very mention 


why Galloway tubes were le 


; and I now find that he is 
ignorant of the Galloway 


with its flattened, oval flue 


—which word he quotes as tube, and then jokes at my confusion 
of the terms flue and tube, while inquiring when they commenced 


them oval, “ which is quite new” to him, like many other 
discussion—and does not recognise the fact that [name, 


sugges to make the 
lain flue = in strength and efficiency to the 
oway tubes or other stays would have to be added to the cost. 


Mr. Webster said (p. 308) that ‘‘ the fact of their use as stays is of 


importance, as they are not introduced into boilers forthat 
hey are used stiffening rings can be dispensed 


secon 
; but where t 
with, » Without again raising the question as to these rings being 


to receive the expansion, I will now quote another 


remark, “‘ It is evident they are not necessary to obtain the 
required stre 
(p. 386) : “‘ He a pe I deny the Galloway tubes being stays ; I have 
never once hin 

too well to make such an absu 
one of my letters” as above, that stiffening rings could be dispensed 
with. To reconcile his words we must remember that though he 
knows the value of them as stays they are not put in for the 
purpose—like many other arguments ; but that water stays add 
efficiency was admitted by me from the first. (5) The illustra- 
tion of the concertina should have been studied when quoted, and 
the source of this “‘ slightest pressure ” to distort named. It may 
seem strange for Mr. 
boiler end is bulged 1}in. the other must be so also; whence did 
it come? Perhaps from the pen ring joints of the flue, from 
expansion, and from the new work ; 

the broken mouthpiece bore witness to the fact; there was a 
considerable amount of brickwork at the back pressin 
plate at the top of the flue and the expansion of the shell pressing 
against the brickwork ; then the back end had the outer angle 
iron ring inside the shell 
all, or nearly all, ee have been at the front. So much for the 
figures—then if th 

might have been nearly equalised. 


ngth,” and compare this with his latest assertion 


at such a thing, I know the value of them as such 
statement, and I mentioned in 


ebster to be told that it does not follow if a 


it was there, however, and 


inst the 


while at the front it was outside, so that 
rickwork had been removed the projection 


e t does not use up all his energy in dragging a child 
along, but he carries his strength with him, and it is measured 
only by resistance; so expansion must find vent or something 
gives way. What are generally known as the tubes of a loco- 
motive, which I will ait flue tubes, have never been called stay 
tubes. I have never heard them spoken of by that name during 
my thirty-five years’ connection with them, so I will assert that 
whoever xo spoke of them, or considers that the action of the flue 
tube of «bz 1ocomotive and of the flue of the Cornish boiler are 
identica’, knows nothing aboutit. I made a mistake when I said 
that a locomotive had been made with stv tubes ; in the sense 
of to discassion I was right, but stay tubes or tube stays have 
been used to admit air into the fire-box, screwed through the 
plates. In marine boilers sometimes certain flue tubes are screwed, 
and have nuts inside and outside the tube plates. These perform 
a double duty, and are known as stay tubes; they dispense with 
longitudinal ties, but all these flue tubes in marine boilers are 
called tubes, in distinction from the flues and uptake. Borer. 


e fancy our readers will agree with us that enough has been 
said at present on this subject by Mr. Webster and “‘ Boiler.” 
With all due respect for the last-named ere we may add 
that he is completely in error on the subject of locomotive flue 
tubes, and that these last have undoubtedly to play the part of 
stays, and support the front and back tube plates against the 
pressure of the steam.—Ep. E.] 








Reynier’s Evecrric Lamp.—lIn reference to this lamp, M. de 
Parville makes the following observations in the Bulletin 
Francais :—‘ With four Bunsen elements, we have just seen a 
very pretty electric light produced. The elements, which can 
be charged in five minutes, may be stowed away in a corner, in 
the cellar, &c., and one may be certain of having, during three or 
four hours, a splendid, vivid, and at the same time—if it be sifted 
through a suitable globe—a soft and rosy light. Thisis evidently 
an importont step taken in the difficult problem of the electrical 
illumination of apartments and s workshops.” Let us give a 
brief description of the new system: ‘‘ When a platinum wire is 
interposed in the circuit of a battery, it may be sufficiently 
heated to emit a white light. If the wire be replaced by a thin 
rod of gas carbon, this also may be heated so as to produce a 
dazzling light. Such is the principle of the electric lamps —- 
by incandescence, of which various forms, more or less “ 
were shown in Paris some years ago. <A Pte electrical 
engineer, M. Reynier, has hit upon the idea o dispensing with 

these complications, and of simply previa J ths carbon to be 
consumed. e carbon, raised to a red-white heat by the electric 
current, is consumed by oxidation like the wick of a lamp; but 
its cost is not so great as to prevent its being replaced in the same 
manner. Thus is obtained an extremely simple electric lamp, 
which is man with the same facility as an ordinary lamp. 
If much light is required the wick is turned up, i.e., the heated 
portion of carbon rod is augmented ; if less light is needed, the 
wick is turned down. If the lamp is to be extinguished, the 
circuit is broken ; if it is to be re-lit, a knob is turned, and the 
light flashes forth. Nothing can be simpler. The system is 
quite elementary.- A rod, or rather a needle of carbon, from 
twenty to thirty centimetres long, and from one to two milli- 
metres thick, is held at one end by a metal rod, which tends to 
descend by its own weight, and at the other by a carbon wheel in 
a vertical tion. The carbon rod is ponte f ly, whatever 
may be consumptioa of the material, i wheel, 
which is made to turn slowly. The current raises the carbon to 
a white heat at the point of contact of the extremity of the rod - 
with the carbon wheel. The expenditure for charcoal is about 
10 centimes per hour. Thus, a rod costing 30 centimes (3d.) will 
last for three hours, and without any magneto-machine, or steam 
engine ; but with a little of four to six elements, anyone 
can have the electric light in own home. The lamp which 
gg in action is to be perfected with the least. possible 

lelay. © 
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RAILWAY MATTERS. NOTES AND MEMORANDA. td s ee ie 
‘Alias othard "Tunnel proceeds at the ing learn: most recently issued Astro- hibitio: artisans’ 4 auctions, 
neuen ib i aes gah ee tee that the pg sun’s Selating 46 the loon baxioare will be opened in the 





distance, according to the observations, is about 92,600,000 


cessfully tested in om W ag Sipe op daw ate miles, 
Midland : RS ie aN Tam veins of. tes, He con expetted from New Zoslend has 
A NEW rail has ; soe ppenggpar voli. cw halon nearly forty 
Lismore. The whole of the stock for this line was ordered | times the iefly to the discovery of the lodes at 
of Mr. 8. J. Claye, of Barrow: Mount and more recent discovery of the metal in 
Tur Southampton tram is to by | vast quantities in Mount Hemskirk, on the west coast. 
December 3st next, and will five and a-half of line. |  Sorer, in the of the mineral 
Mr. W. G. Lankester has manager. Non check ms tes eee tink ease mbich kakeng to tevepeotrens 
Tue London and North-Western Com have issued an | of no hitherto known metal. He Sueeet ne, Soapenne they 
cutinn to ie GEG ae Sache snaine fh ge indicate the existence of a new t. 3 and 
or reduced for the in of the trip will | Delafontaine had some time since that gadalinite con- 
be reinstated, that for each trip a certain allowance be tenet a new metal, and M. Soret’s observation confirms their 
made, w. 


THE accident which hap to a train leaving 
Eye weed for Bradford on the ley b of the Great Northern 
way, at 4.42 last Friday, when the engine got off the line at 
Quarry Gap, near Bradford, took place, as o most of these 
derailments, on a curve. } 

Tue lines between King’s Cross and Farringdon-street, which 
were flooded by the bursting of a sewer near the Paul’s-road 
Junction with the Midland way Company, by the waters 
which fell during the storm of Sunday last, were cleared for 
traffic at 1 p.m. on Tuesday. 

THE royal assent has been Fa to the bills relating to the 
Wigan Junction Railway, the Staines and West Drayton Rail- 
way, the Market Deeping as the Rhondda 
Hirwain Junction way, the hi 
and the Forth Bridge Railway, 


A SAILING car is frequently used on the Kansas Pacific road, to 
transport the track inspectors in their tours of observation. On 
such a road, exten over long stretches of level, treeless 
country, there is little 
a considerable part of the time by skilful use f a sail, and often 
making the speed of a fast express train. 

Rattway building in Mexico has experienced a revival, and 
several important lines have been projected, and some of them 
commen: Among other projects are roads from San Luis 
Potosi to Zacatecas, and from Monterey to the interior. Mexico 
is a wonderfully promising field for the railway builder, if, sa; 
an American {paper, only a tae nse stable government can 
assured. Even this important qualification is likely soon to be 
acquired, for, adds this self-complacent contemporary, it is des- 
tined ere long to be directly united by rail with our own country, 
when an era of rapid improvement will begin. 

Ar the last meeting of the Great Indian Peninsular Railway 
Company, it was stated that the chief engineer, some time ago, 
recommended eight sleepers to each length of rails. That work was 
hardly completed before he called for a ninth sleeper. He nowsays 
he must have additional sleepers, and that over parts of the line 
where the traffic is greatest, he must substitute 85 Ib. rails for 
68lb. The great bulk of the wooden sleepers go from England, 
There can be no doubt, as far as is yet known, that in India there 
is no wood suitable for sleepers but teak; and of that timber 
the supply is limited. All the pine used comes from Norway, and 
makes excellent sleepers. 

THE high temperature on Wednesday, which was about 
120 in the sun at Wigan, produced an illustration on a large scale 
of the mechanical force of expansion by heat. On the London 
and North-Western eens between Wi and Manchester, 
near Platt Bridge Station, the up-line to Manchester was found 
bulging for eight lengths in the shape of an S at one point, the 
metals and sleepers having been bodily moved nearly 2ft. ‘The 
rails appear to have been set too closely, and on expansion under 
the sun’s heat they were pushed out of place. Fortunately no 
accident occurred, the hap being discov as a passenger 
train, which stops at the station, approached. 

OnE of the local journals, referring to the use of steam on the 
Swansea tramways, an injunction to restrain which has been 
granted by Vice-Chancellor Hall, mentions the number of 
passengers carried by the cars on Whitsun-Monday and other occa- 
sions. The writer goes on to say :—‘‘ With horse-power alone 
this could never have been accomplished, and thus the public 


alley and 
ns of Galloway Railway, 


would have been deprived of pleasant recreation, which the large | th: 


majority, if not all of them, so much needed. ad Vice-Chan- 
cellor Hall’s decision been based upon the true merits of the case, 
it would have been a different matter; but thousands of those 
residing on the spot know that this is not so, and hence the dis- 
satisfaction and disappointment in the public mind to which the 
decision has given rise. Public feeling in Swansea is very strong 
against certain members of the corporation who, for their own 
interests, obtained this injunction.” 

Mr. THomas Winans, of Baltimore, a son of the late Mr. Ross 
Winans, died on the 10th June at his summer residence in Newport 
Rock Island, aged 58 years. Mr. Winans received his practical 
education in his father’s shops in Baltimore, and was afterwards 
sent by him to Russia with some locomotive engines, While 
there he entered into a partnership with Mr, Harrison, of Phila- 
delphia, and the firm received several railway contracts from the 
Russian Government, from which they made very large profits. 
Mr. Winans returned to Baltimore with a large fortune some 
twenty years ago, and has not since engaged actively in busi- 
ness. He was much interested in mechanical Ly wary and 
was constantly inventing some new, the magnificent house 
he built in Baltimore being full of ingenious contrivances, In 
1859 he built the ‘‘cigar er,” with which he made man’ 
experiments, and afterwards constructed a se both of whic 
lie in the Southampton harbour, and must be looked upon as 
practical failures. He also made, early in the American civil 
war, asteam gun, which was the subject of a great deal of talk, 
but was never actually . He leaves a son and daughter, who 
inherit a large fortune, Pr 
» Mr, E. E. Baryey, of Dayton, Ohio, gives in a recent pam- 
phlet much interesting information in regard to the catalpa tree 
and the use of its timber for railway sleepers and tel poles, 
The wood is said to possess a power of resistance to dee ones. 
cially when buried or in contact with the earth, that sibel mal 
it very valuable. Fence posts made of it, that have stood in the 

und forty-six years, haye been taken up and show no signs of 
lecay ; and we have a specimen of the wood taken from a post 
that has been standing two feet in the ground for seventy-five 
The specimen ih faktectly hard sound, and is beauti- 
ully polished. The part of th that was in the giound was 
decayed about a anarees its diameter, the remainder being as 
sound as ever. e wood is light in t, of compact fibre. 
has a handsome grain, takes a brilliant polish, and is well sui 
for ornamental cabinet work. Trees of four years’ growth have 
no sap, and the older ones but a mere film, hardly thicker than 
r. They are indigenous in Indiana and other parts of the 
est. It is very prolific and has a rapid growth, and these 
liarities would doubtless be more fully developed under 
avourable conditions of cultivation. A tree large enough for four 
railroad sleepers can be grown from the seed in 20 years. They 
should be planted thickly so as to confine the growth to the trunk, 
and after a certain period thinned out by transplanting or other- 


wise. A general manager of one of the Western roads will plant 
640 acres this year with catalpa for future railway and 
from experience thus far, Mr. Barney is of opinion that with 
proper 


effort a road may in twenty or thirty apes grow ties 


enough for its own use, and at the same time thin out and sell 
smaller 


enough of the growths for telegraph poles, fencing, and 
other purposes to cover all expenses of growing and manufac- 
during the sleepers. 


in catching a forwarding breeze | ia" 





THE last year’s Mint report shows, as usual, no coinage of 
crowns. ‘There has been no issue of this coin, we believe, since 
1851, nor of g or fourpenny pieces—except for Maundy 

i 856. Half-crowns shared the fate of crowns 
for some years after 1851, but in 1873 their coi was 
resumed, and above four millions of them have been co! in 
the course of the last four years, and about as many florins also. 


As an illustration of the enormous power of preserving iron 
surfaces from oxidation possessed by some paints, we may state 
that a correspondent informs us that he has an iron keg painted 
with the enamel paint made by the Silicate Company, which has 
been filled for the last two years with = kept constantly wet, 
and . is to-day as good as the very first day the salt was put 
into it. 


La Nature alludes to the invention, in France, of a perpetual 
Sihtiane of steataioels toupectere by. ai sot ty daph,"s 

erence an a 

uid bei Roger te ieee a the heat tof the day, 
whence it uring the nigh e Scientific 
American says there ts obi novel in this, and that a perpetual 
clock was operated twenty years ago by the diurnal rise and fall 
of a column of oil. 


Mr. C. E. Mansy, analytical chemist, has discovered, under 
the auspices of the Barrow Naturalists’ Field Club, a new 
mineral hitherto unknown in this omy, Ie now proved to 
exist in the boulder clay of Walney Island, near w-in- 
Furness. He has named the mineral vermicellite, as it is some- 
what allied to the vermiculite found in Pennsylvania, bel 
to the mica group. The distinction between two minerals 
appears to be a great increase of ferric oxide in vermicellite, a 
decrease of alumina, silica, and water, with the addition of new 
compounds, titanic and phosphoric acids, lime, and soda. 


‘‘For about a year past it has been evident to well-informed 
outsiders that in the Consolidated Virginia, at least, the limits of 
the great bonanza have been found ; but the secrecy which enve- 
a everything connected with the Comstock mines on the great 
lode has—says the Engineering and Mining Tasrnal—enabied 
those in control to keep a knowledge of the actual condition of 
affairs from the public. It is true the reason assigned for closing 
the Consolidated Virginia mine is to make repairs to the shaft; 
but since the workings connect with two or three other shafts, 
through which it sent ore on previous occasions, it seems reason- 
able to believe that the actual reason for closing the mine is 
scarcity of ore.” 


EXPERIENCE shows, contrary to what might be a priori 
imagined, that the telephone of Bell with induced currents is 
more sensitive at a distance than those with a battery. This 
inferiority may perhaps be ascribed to the alteration of the 
contacts of the transmitting telephone by the spark of the 
galvanic current. If, on employing for the transmitting tele- 
phone, the plumbago system of Edison, and for the recipient the 
system of Bell, we pass the galvanic current across the inductive 
helix of a Rhumkorff’s apparatus, the induced wire of which is 
connec’ with the coil of the receiving telephone, the latter, 
which may have produced no sound under the mere influence of 
the galvanic current, may, nevertheless, yield very distinct sounds 
under the influence of the indu currents derived from the 
former, and the effects occasioned by the galvanic currents may 

us be reinforced phonetically. 


In a recent note to the French Academy, M. Brequet stated 
that all the points of the telephone—the handle, the binding 
screws, the shell, &c., as wellas the plate, may enable one to 
hear sounds. He demonstrates this with the string telephone. 
Attaching the string to any point of the Bell telephone, and using 
the parchment membrane, ane may easily correspond with a 
person using a Bell telephone. Thus, by attaching several string 
telephones to a telephone, sever: rsons may hear the 
messages simultaneoysly. ‘To render string telephones more 

ractically useful, M. Brequet fixes to the centre of the membrane 

oor several strings meeting there at an angle. The sound 
carried by one of them is propagated by all the others. A thread 
is also passed throngh the centres of membranes, which then serve 
as supports for long straight lines. A sort of relay is also formed 
by means of a brass cylinder with two membranes, to which 

i are connected. This method of extending the string 
telephone has been in use in this country for the past three 
years. 

THE electrical light was recent] ically applied to ligh 
® hall in Cincinnati with entire A seg Use “ be tg = 
Brush machine, from Cleveland. The candle power of the 
machine, nominally 4000, was divided between two r tors, 
which were | in the main hall of the first floor of Highland 
House in that town, one in the north-eastern portion of “he hall 
and the other in the south-western, both suspended from the 
ceiling, sbove the ordinary line of vision, To light this hall 
burners could not equal, and threw broad belts of light far out 
fully, fifty gas burners are used. These two electrical lights illu- 
Fe an rian an initia white MGS Whee 100 gad though 
the windows upon the grass and roads. In this light shadows 
from the waves of heated air, rising from the gas burners, were 
cast upon the walls. Faces of people stood out clearly asin day- 
light. ere was for a time some difficulty in getting one of the 
regulators eeperly adjusted, so as to stop its flickering. As 
toon as pos table globes for the regulators are to be made 
and applied. These are to be tried to subdue and mellow the 
light, which, it is thought, will not then cast these sharp shadows 
that are now very unpleasant to the eye. 


THERE are 106 window-glass factories in the United States, 
distributed in 13 States as follows : Massachusetts, 5; New York, 
11; NewJ aay 34; Pennsylvania, 30; Maryland, 5; West bb gy 
2; Ohio, 6 ; Michigan, 1; Indiana, 3; Illinois, 5 ; Wisconsin, 1; 
Towa, 1; Missouri, 2—total, 106. Of this total 33 factories are 
embraced in the Western Association. As each factory employs 
on an average, from 50 to 75 persons, the 106 furnish work, when 
all are in operation, to about 7000. 
window-glass imported in the eight months, ended February 
28th, was 18,777,838 lb., which is at the rate of over 28,000,000 Ib. 
@ year, a quantity equal to the annual production of about 
twenty-two of our window houses. ‘‘Since,” says the American 
Manufacturer, ‘‘ this large quantity is imported under the present 
import duty, it is easy to see what would ee 
window. industry if Mr. Wood and his coadjutors had their 
way. The result would be its entire destruction, after which the 
foreigner would have a control of the American market, 
and would fix prices to suit himself—and experience in this direc- 
tion heretofore proclaims that they would be a great deal higher 
than they are now.” 


e amount of common |. 


e of the American | 


chiefly trades, 
Molineux Grounds, Wolverhampton, at the end of July. 

Some capitalists in Scranton, U.S., are considering a proposi- 
tion to heat that city with steam and steam power for 
manuf; purposes in buildings ig route of the pipes 
for its conveyance, after the Lockport, N.Y., plan. 

Tue Council of the Wolverhampton Chamber of Commerce 
have, after some consideration, determined not to send out artizan 

to the Paris Exhibition at the expense of the Chamber. 
e Council are of opinion that she matter should be taken up 
by the manufacturers individually. 

THE armour-pl ship Repulse has been, examined, and her 
timbers found to be in an unexpectedly good condition under the 
armour. She is to have new boilers, and will be titted with tor- 

o gear and electric light apparatus for early service. The 
ultan is also being fitted with new boilers, 


Tr would seem that it is not now sufficient to make safes thief 


and fire’ but necessary to fit them with large flanges and 
thoroughly imbed them in strong blocks of masonry, for a safe 
weighing 2 cwt., and contai £240 in cash, was stolen from 


the mill of Messrs. Fallows and Keymer, Bradford-cum-Beswick, 
on Saturday last. 


Tue No. 2 district of the South Staffordshire Enginemen’s 
Association of the National Federation at its quarterly meeting 
at Wednesbury, has a resolution that no person ought to 
be allowed to take of either beam engine or boilers until 
he has been examined by a properly-constituted board of examiners 
and obtained a certificate. 


Durine the continuance of the Paris Exhibition the public can 
visit, without tickets or other iy ireee the national manufac- 
tories of Sevres—porcelain—and Gobelins—carpets—every day 
from twelve to five, except Sundays, on which day only the 
museums and galleries can be visited. Both these manufactories 
are well worthy of a careful inspection. 


Tue Coventry Rural Sanitary Authority sub-committee have 
inspected sewage works in course of construction or completed 
at Stechford, Yardley, Acock’s Green, and Knowle, embracing 
broad irrigation, precipitation, and filtration, the whole of which 
have been or are being carried out by Mr. Edwari Pritchard, 
C.E., Westminster and Warwick, whom they have recommended 
should be invited to report as to the system best adapted to the 
districts under consideration. 


Tue arbitrators under the Mines Drainage Act have arranged 
for a public sitting, when they will propose to make a draft 
mines drainage award for the Kingswinford distijict. They esti- 
mate that a rate will be required of 1d. per ton on all minerals 
raised in the district, except in that portien| known as the 
Bromley, or Brockmoor Pound, which is flooded. In this area 
the maximum raies will be 3d. on fire-clay and limestone, and 
5d. on ironstone, coal, and slack. 


A WasuHINncTon paper says :—Owing to the exhaustion of the 
appropriation for Patent-office — all work on specifications 
has been suspended, and all employés—about sixty—in that 
department of the Government Printing-office have been 
temporarily discharged. About 600 specifications are already 
awaiting printing, and are accumulating at the| rate of 300 per 
week. Inventors must suffer, as probably no more specifications 
can be issued before the regular appropriation is made, 


Av a special meeting of the Castleford Local Board of Health, 
held on Thursday, June 20, a scheme of P pert improvements 
providing sewerage, top-water drainage, and proper road forma. 
tion for every private street in the district, was presented b 
the engineer, Mr. colm Patterson, of Dewshury,.and unani- 
mously adopted by the board. The scheme consisted of plans, 
sections, specifications, and estimates, the aggregate of the latter 
amounting to £43,212, and the whole will form the complement 
of the main drainage scheme now being carried out and nearly 
completed, 


A succEessFuL trial was made oy the 2¢th af the steamship 
Denham, built by Messrs. Wigham Richardson and Co., and 
engined by Mr, John Shaw, for Mr. J. H. Reah, of the Burradon 
pre. Coxlodge Coal Company and partners. The following are 
the dimensions of the vessel and machinery :—Leagth hetveen 
perpendi 210ft.; breadth, 30ft.; depth, 16ft,; dead wright 
carried on a very light cought of water, 1150 tans, The engines 
are surface ont and compound, the cylinders are respec- 
tively 27in. and 50in. diameter. and the stroke of the pistons ig 
33in. ‘The boilers are of steel, and pressed to 73 ib. on the square 
inch. The furnaces are unusually large, and furnished with an 
improved furnace bar for burning small coals. After leaving the 
harbour the vessel, fully loaded, was run out to sea for an hour, 
and was then taken to the measured mile, the mean loaded speed 
of the two runs being 9°27, say 94, knots perhour, The indica 
power was 520 horses. 


SPEAKiNG of the low prices ruling in the lead-mining trades, an 
American contemporary says; ‘'Six months ago, when our 


miners an to ask why it was that white lead stil] main- 
tained its o) arige while pig lead had depreciated so in value 
they were told that the corroders had purchased their me 


when it was 7 centa per lb., and to save themselves, had to 
the price of paint, Now, jie lead from which they 
have manufactured their present stock of paints, was purchased 
at not more than half the cost of former purchases, and yet we 
see very little, if any, decline in the price of white lead, red lead, 
or li = This is a positive evidence that we are controlled by 
a set of grasping lead-sharks, who bull and bear the market to 
suit their own =, If Cr were down in proportion to other 
commodities, people would use them, 
plus stock, of which we hear so much, would be worked off.” 


THE Lumberman’s Gazette gives the following short history of 
leum :—‘‘ The production of petroleum as an article of trade 
from the 28th August, 1859, when Colonel ke, in a well 
fae. deep, . Lobcrnt oil,’ and oneee a vases ee vam agd as 
as the i language. rom that inning it has 
to an annual production of 14,500,000 barrels of crude 
oil. The first export was in 1861, of 97,000 barrels, valued at 
1,000,000 dols., and the eet of petroleum for the year 1877 was, 
in round numbers, 62,000,000 dols. The annual product of petro- 
leum to-day—crude and refined—is greater in value than the 
entire production of iron, and is more than double that of the 
anthracite coal of the State of Pennsylvania, and exceeds the 
gold and silver uct of the whole country. As an article of 
export it is fo and contests closely for the third rank. Our 
leading exports are relatively as follows: Cotton, annually, from 
175,000,000 dols. to 227,000,000 dols.; wheat flour, from 69,000,000 
dols. to 130,000,000 dols.; pork and its W eceng (bacon, ham, 
and lard), fromm 57,000,000 dols. to 82,000,000 dols.; and petroleum, 
from. 48,000,000, dols. to 62,000,000 dols. The total export of 
soley rom 1861 to and including 1877 (sixteen years) has 
bigr 968 dols., custom house vuiuation. From the best 
sources of in ion there are at this time 10,000 oil wells, 
Last 4 aud , which at an average cost of 5000 dols. per 
well id make an investment of 50,000,000 dols. in this branch 
of the business. Beatkage now existing of a = 6,000,000 
barrels cost pets dols. and 7,000,000 dols. has been invested 
in about 2000 of pipe lines connected with the wells. The 
entire investment for the existing oil production, including pur- 
chase money of territory, is something over 100,000,000 dols,, 
which amount cannot be lessened mech, if any, for as wells cease 
ow new ones have been constantly to take their 
P ‘ 
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ore in the fact; of ch ti 





? Lhave tried various 
substances, and they all absorb the chromic acid, beeen’ ving false 
results. (2) What is the best fuel to use for the purpose 1S es 
a (4) How many hours is the charge exposed to the action 
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COTTON POWDER OR TONITE. 

Onz of the marvellous applications of chemistry is the 
discovery of the modern explosives known as _nitro- 
glycerine, gun-cotton, dynamite, litho-fracteur, and under 
other names. The late war, and especially the destruc- 
tion of the two Turkish monitors, the general introduc- 
tion of torpedoes and torpedo vessels, the destructive 
explosion at Stowmarket, the disaster, fearful in every 
sense, at Bremerhaven, have directed even [pores atten- 
tion to these extraordinary substances. Like other forces 
of nature, powerful servants but evil masters, these 
materials render very tt services in many opera- 
tions ; and, in case we have a war, our control of the 
manufacture Hf most of them should be of the test 
importance. ere is now a competitive st @ goi 
on haben the different blasting explosives in the pos 
and only time will tell which one will obtain the mastery. 
All of them evolved in the laboratories of chemical analysts, 
their introduction has undergone many vicissitudes . 
and enormous labour and sums of money have had to be 
spent before they could be rendered practically useful. 
On the introduction of gun-cotton by Schoenbein in 1846, 
gat expectations were at once raised, experiments on a 

wish scale were carried out with it, especially by the 
Austrian Government; but in the course of a few years 
it was relegated to the laboratory shelf. About 1860 
Sobrero introduced his nitro-glycerine; but Herr Nobel 
had to render it practical by mixing it with an earthy 
absorbent, producing what is now called dynamite, 
before it could be rendered what may be termed chemi- 
cally stable and a fairly safe article for blasting purposes. 





an ing amount of explosive force harm- 
lessly burning away a candle. But the comparative 
safety attending the use of the modern explosives known 
under the names of gun-cotton, lithofracteur, tonite or 
cotton powder, is due to the fact that ean & cannot, under 
ordinary ci tances, wi 


circums be exploded without the appli- 
cation of a special detonator. But most of them are 


liable om ap — - —- Snfieanens. Bae 
wader only explodes by generated. ction 

pag sap direct <a of a flame or spark, dy amite, 
for instance, is liable to explode unex y while 
i ; and the union of the nitric radicle with 
the glyceric elements being of a much weaker character 
G) ———- in gg nae it —s that the 
original nitro-glycerine of dynamite will not resist 
the external PA odincts forces that can be applied to 
-cotton—such as accidental concussions. is has 

mn proved theoretically by M. Berthelot, well 
known for his work in these departments of applied 
science. He found by direct experiments that the mean 
of the molecule of the radicles gives less heat in the for- 
mation of mero siyeeriae than is the case with gun- 
cotton, and that the ratio of these values gives the 
value of the ability of the compounds to withstand dis- 


ruption. The habitual practice of the respective manu- | ¢ 


facturers in supplying detonators twice as strong for gun- 
cotton as for exploding dynamite is unwitting practical 

roof of Berthelot’s discovery. Dynamite is thus pro- 
bably out of the question for general use in mili 
operations, on account of its property of freezing at a 
comparatively low temperature ; and it isan open ques- 
tion whether the damp compressed gun-cotton, now 
supplied to the British army and navy, could be 
exploded in a mine laid overnight in frosty weather. 
It has -often been stated that dynamite can be thrown 
on a fire without causing an losion; and this 
might indeed hepomn, "ul we. should be sorry to be 
present at several such trials. Compressed gun-cotton, 
‘while wet of course, stands this fire test very well ; but 
it can only be called wet when there is no occasion for 
the necessity of its standing this test at all, or when it 
is stored in water-tanks. ra — of such — the 
water begins to evaporate, and, in fact, some of the gun- 
cotton must be yen before any can be used. Hence, 
as in the case of thawing dynamite, dry gun-cotton has 
to be put in close proximity to heat, and as the sub- 
stance is then highly inflammable and porous, there is 
liability to an explosign. 

In theory there is only one element to be taken into 
account in estimating the blasting value of an explosive, 
namely, the total heat it can evolve. But in practice, 
on account of the very different amounts and natures 
of the resistances of the bodies to be acted ‘upon, a 
time element is introduced. The element of space is 
also a not unimportant factor. For instance, if 1b. of 
compressed gun-cotton and 1 lb. of common gunpowder 
be confined within a solid resisting mass of rock or metal, 
it will be found that the pound of compressed gun-cotton 
contains less than twice the energy of gunpowder. If, on 
the other hand, equal quantities by weight of the two be 
exploded freely on a common iron rail, while the gun- 
powder would cause a mere puff of smoke, the gun-cotton 
would completely shatter the rail. The rate of explosion’ 
of compressed gun-cotton is nearly 18,000ft. per second. 
This extreme rapidity of explosion enables the inertia of 
its own mass to act as sufficient tamping, while the com- 
parative slowness of the gunpowder explosion gives the 
gases — liberty to expand in the measure as they are 
generated. 

It is a necessity inherent to the very nature of any 
explosive that it cannot ever be termed absolutely safe ; 
it is only comparatively safe under certain known con- 
ditions. Thus, Tad ge recommendation of ordinary gun- 
powder, when made with sulphur free from sulphurous 
acid, is its chemical stability; it also explodes at a hi 
temperature, but its hardness makes it liable to ignite by 
friction; and, differing from the new gow by ere oe 
it is easily exploded by a spark. But it is the chemical 
stability, mainly due to the knowledge acquired 
during the centuries of time in which it has 
been er. that — i” so much safer to 
store. e danger from ordinary gun-cotton is 
this, that it $ liable to chemical ¢ subsequent to 
manufacture. Such changes seem to be due to irregu- 
larities in the composition, to mechanical and chemical 
pce aap ge tendency to alteration is 
corrected by the system of grinding, boiling, and wash- 
ing, which removes any free acids an ee com ds 
mixed with the fibre. But, in spite of a it has still 
to be kept and used in the wet state, which, if leading to 
nothing i is conducive to miss-fires. It is also 
liable to another danger. Its combustion or explosion 
evolves carbonic oxide, one of the most poisonous 


known, and the cause of the late accident in the Holy- 


;| well district, by which one miner was suffocated and 


fifteen more or less injured. 

There is a form o' -cotton known as tonite, or 
cotton-powder, which is said to rather peculiar 
properties. It is tolerably well known as a marketable 
commodity, manufactured on, a scale near 
Faversham. Tonite consists of finely divided or macérated 
—— compounded with about the same weight 
0 


common cotton waste steeped in nitric acid, and on the 


pxcess being forced out by a hydraulic press, or otherwise, 


it is left some time for on in v of clay. 
Necessarily while in the moist state, the fibres are mace- 


nitrate of baryta. The gun-cotton itself is mainly | 





rated or disintegrated between crushing rollers, In order 
to give this substance what is said to be complete 
chemical ity, it is subjected to i 

the rationale of which 


gun- 
1 Seale oe simone or Pace cee se tame 
weight of nitrate of _ This compound is then 


compressed into a cartridges, formed 
with a recess at one end for the reception. of a 
1 _ of mercury detonator, In the fact 

of ‘its being easily fastened to the safety fuse, it 
contrasts very favourably with so: pees dynamite. 
Amongst the advantages said to ‘from the use of the 
nitrate are that it contains a great amount of oxygen in 
asm ‘t volume ; that it is very ready under the detonator, 
wh « ./s great density makes it slow to the influence of 
ordinary combustion. By the employment of nitrate 
of baryta it is claimed that this —— can not merely 
be made much cheaper than ordinary gun-cotton, but 
that the same te is about 30 per cent. stronger. 
It may seem incredible, but a tonite cartridge is no more 
liable to catch fire than a piece of soap, which it resembles ; 
its great density causes it to burn very slowly if set fire 
to, and so slowly that all So from a too violent gene- 
ration of gases is obviated. ile, therefore, the railways 
of crac a absolutely refuse to carry dynamite and 
comp gun-cotton, they ery take tonite on the 
same footing as gunpowder. The tonite cartridges are 
generally waterproofed. The density is suck: that it takes 
7 the same space as dynamite, and two-thirds that 
0 n-cotton.. There can be no doubt that much 
original chemical thought has been practically applied 
by the officials of the Cotton Powder Company, and they 
a probably with justice, to have taken a lead in the 
introduction of processes for the purification of nitro- 
compounds—in other words, to havegiven them sufficient 


chemical stability as to obviate those dangerous internal 


tary | changes subsequent to manufacture at the bottom of so 


many disasters. 


THE INVENTION OF THE MICROPHONE. 

WE would willingly have suffered Mr. Preece’s letter, 
which we publish in another page, to without com- 
ment, had such a course been practicable. Unfortunately 
the “wild statement” to which Mr. Preece refers, 
seriously affects the reputation for,truthfulness of three 
men, each eminent in his own way ; and as it is nearly 
certain that Mr. Preece’s communication would not other- 
wise be understood by many of ourreaders outside a certain 
circle, we feel that it is our duty to put forward certain 
facts which will render the nature of the case which has 
called forth. Mr. Preece’s letter, generally intelligible. 
The question at issue is this—Professor Hughes is 

ed in this country as the inventor of the micro- 
phone, and of a new thermopile, or more accurately 
8 g of a new thermometer of astonishing sensibility. 

r. Edison, the inventor of the phonograph and many 
other instruments of great beauty, asserts that he antici- 

ted Professor Hughes. That Mr. W. H. Preece, who 

olds a high position in the telegraph department 
of our own Post-office, knew that he had anticipated 
Professor Hughes, and that by holding his tongue and 
refusing to lain his rights for Mr. Edison, he has 
evously wronged the latter gentleman. Mr. Edison’s 
‘wild statements” may be made to bear even a worse 
construction than this. They may be regarded without 
effort as asserting that Mr. Preece and Professor Hughes 
i eboeg gb to detrand Mr. —— of a nenenen 

e prefer to disregard this aspect of the case altogether, 
and, indeed, to reject the hypothesis of collusion as bein 
ag improbable. The charge against Mr. Preece an 

r. Hughes which remains is quite grave enough, and if 
they succeed in clearing themselves from it, the weightier 
accusation must of course fall to the ground. 

Mr. Edison’s charges are made very circumstan- 
tially in two influential American newspapers—the 
New York Herald and-the New York Tribune. His 
statement in the first-mentioned journal runs as follows:— 


pblack, when moulded in buttons, decreased the resist- 
ance to the passage of the electrical current by pressure. 
This is part of the apporstus of the carbon telephone and 
microphone. The Washington Star, on April 19th, pub- 
lished this discovery, and I sent twenty copies of the 
per to foreign countries, one of them to Mr. W. H. 
chief of the Postal sulegree Department in 
London. I have corresponded wi r. Preece and kept 
im posted. Professor D. E. Hughes, of England, now 
claims to have invented the telephone Oe and 
thermopile. At that time Mr. Preece in his - 
sion telephones exactly similar to that which Mr. Hughes 
sets forth as hi r. was also present in this 
country, where I.showed him the increase and decrease of 
pressure by the thermopile. In June, 1877, an account 
of my discovery ap in the Journal of the Telegraph.” 
That in the 7'ribune of the 8th inst. is yet more precise. 
Before we reproduce it it will be necessary to say some- 
thing of the principles involved in the construction of 
the microphone. [f our readers will turn to Taz ENGINEER 
for the 17th of May last, will find at 343 an 
article on Professor D. E. Hughes’ telephone, micro- 
pa. and thermopile. It be seen that to Mr. 
ughes is attributed the discovery of the principle that 
on compressing certain “metallic particles they are 
brought into closer and better con and the total 
resistance of the circuit is decreased.” r describing 
used by Professor Hughes in 
we continued in the Professor's 
own words: “ All could be ma 
identical results, provided the division was 
enough, and that the metal does not oxidise by contact 
with the air filtering through.” The best material, we 
added, seemed to be a piece of willow carbon heated to 
a white heat, and plunged in me » with. 





its pores become impregnated. essor Hughes’ 


“I discovered about two years ago that carbon of various « 
forms, such as plumbegs, graphite, gas retort carbon, and - 
lam in 


made to produce 
small ° 
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theory we also gave: “It is quite evident that the 
effects are due to a difference of pressure at the 
points of contact.” We then be and illustrated 
two forms of the microphone, with the latter of which 
the world is now quite tamiliar. The substance of all 
that we said was contained in a r read by Professor 
Hughes before the Royal Society. We described generall 

the wine Poole t Tnghea at =o was disco eo 5 
acco to essor ter his r was 

If our readers will dor eee facts in ce | they will 
readily understand the nature of Mr. Edison’s charges. 
The microphone depends for its action, according to 
Professor Hughes, on the change in the conducting power 
of carbon and other substan Seaugns about by 
pressure. He says he discovered this; Mr. Edison says 
in the passage we have quoted from the New York 
Herald, that he discovered this fact long before. Pro- 
fessor Hughes claimed to have discovered that metallised 
carbon was an admirable material for the construction of 
microphones ; and that he discovered the possibility of 
using—what we shall term a microphone tube for want 
of a better word—as the most delicate thermometer 
in existence. With these facts before us we can 
understand the bearing of Mr. Edison’s statement 
in the New York Tribune, “The  metallisation 


-of carbon by plunging it in mercury is also a 


process perfectly familiar to me, having been employed 
in many of my telephone experiments last year, and 
though mercury is not specially named, it 1s clearl 
included in the expression, ‘finely divided metals,’ whic 
occurs in the memoranda I furnished Mr. J. B, Prescott 
for his forthcoming work on the speaking telephone, as 
printed in the Journal of the Telegraph for the 16th of 
April last. Mr. Hughes seems to have been so impressed 
with this phrase that he employs it repeatedly, speaking 
of mercury; in a finely divided state—of metal dis- 
tributed, in a fine state of division. The claim of Pro- 
fessor Hughes that a modification of his microphone can 
be made to measure minute degrees of heat is still more 
preposterous than the preceding. This is a discovery of 
mine which was first made public in the Washington Star 
of the 19th of April last.” 

We have referred to the Journal of the Telegraph for 
June Ist, i877, and finda description of Edison’s relay 
which entirely depends for its action on the increased 
power of conduction procured by carbon under pressure, 
and itis definitely stated “thatthis apparatus was designed 
by Mr. Edison for repeating acoustical vibrations of 
variable strengths in his speaking telegraph.” In the 
Washington Star of April 26th, 1878, is the following 
passage :—“ The peculiar part about Mr. Edison’s inven- 
tion is a little plate of carbon in the instrument, on which 
its efficiency depends. Carbon is susceptibletoa difference 
in conductivity by a change in — Mr. Edison has 

so suitable for his pur- 

pose that pressure of the most extreme delicacy, even the 
slightest breath, may be detected.” _It is impossible, we 
think, to doubt, with these facts before us, that Professor 
Hughes has really been anticipated on every single point, 
save one, which is doubtful. Did or did not Mr. Baison 
know that exceedingly minute sounds could be trans- 
mitted by the application of the principle, which he, no 
doubt, discovered! On this point we prefer to reserve 
our opinion, as we have no practical acquaintance with 
the carbon telephone invented by Mr. Edison. 

--Now, either Mr. Preece and Professor Hughes did or 
did not know that Edison had forestalled the latter gen- 
tleman. If they did not know, they are innocent of dis- 
honourable action. As regards Professor Hughes, we 
have no evidence that he knew anything whatever about 
Edison’s work, though it is difficult to understand 
how one American electrician should be totally ignorant 
of the work of another American electrician, so well 
known as Mr. Edison. As regards Mr. Preece, the case 
is different. Mr. Edison states categorically that he kept 
Mr. Preece fully informed of all that he did. “Mr. W.H. 
Preece, electrician to the London Post-office Department 
was in this country in the early part of last year, an 
visited my laboratory. I freely showed him the experi- 
ments I was then making, including the principle of the 
carbon telephone and the variability of conducting power 
in many substances under pressure. I made him my 
agent for the presentation of this telephone, and subse- 
quently of the phonograph, in England, and kept him 
informed, by copies of publications and by private letters, 
of my leading experiments, as he always manifested a 
great desire to be the means of presenting my discoveries 
to the British public. I therefore regard the conduct of 
Mr. Preece in this matter as not merely a violation of 
my rights as an inventor, but as a gross infringement of 
the confidence obtained under the guise of friendship.” 
If this be true, how came it to pass that Mr. Preece 
put Professor Hughes forward as an original dis- 
coverer, and suffered him to make claim after claim to 
inventions which were not novel? Forexample, we were 
the first publicly to describe this thermometer, and our 
description appeared on the 17th of May, that is to say, 
six weeks But Mr. Preece had read the Washington 
Star of April tLe 26th, and must have known that the 
quill thermometer had been, to all intents and purposes, 
anticipated by Edison. How is it, then, that he did not 
at once write to us, or take some other opportunity 
of doing Mr. Edison justice? Again, he ceund, Proseenr 
Hughes talking about the application of mercurialised 
carbon before the meeting of the Society of Telegraph 
Engineers. Why did he not then and there state that 
Mr. Edison had long used that material for telephonic 
and thermometric purposes ? 

Other pertinent questions occur to us, but for the pre- 
sent one will suffice. In what wayare the statements made 
in the American press concerning Mr. Preece “ wild ?” 
So far from being wild, they appear to us, we regret 
to say, extremely p nee Fe: ap Fencing which, if 
not satisfactorily explained away, must grievously 
affect the reputation, as a man of honour, of an 

ish Government servant, holding a high official 
position. As regards the charges brought by impli- 





cation against Professor Hughes, they concern us very 
little. t the case is very different as regards our own 


countryman, Mr. Preece. We have aright to expect him | fo 


to show either that Mr. Edison’s statements are lutely 
untrue—for be it understood they are quite ex parte— 
Sueee 5 rs precisely why it is that 
ioned fessor Hughes in this wee 
first discoverer of certain phenomena, whic 
had, to say the least, been discovered before, and to 
make claims in London which he could not have 
made in the United States without having them instantly 
en He must ae mee —_ the idea 
telegram, w: we reproduce at his requ 
will be acce as a sufficient refutation of dinate 
mgr as made by Mr. Edison, and we can assure 
that he should not lose one moment in fully and 
completely answering every charge that Mr. Edison has 
brought aan him. It would be bad enough were a 
private individual implicated ; it would be deplorable if 
the chief electrician of the English Post-office allowed 
himself to remain for one hour longer than ne¢essary in 
the position for the moment occupied by Mr. Preece. 
We need hardly assure that gentleman that our columns 
are open to him if he should think fit to avail of them. 
In any event it will be a pleasant duty to us to give 
—— to such explanation as he may otherwise offer, 
especially as reference has been made in America to this 
journal as the first to make public Professor Hughes's 
claims to the invention of the thermometer. 





BORNEO. 


In the present dearth of employment for engineers, it is 
satisfactory to learn of any possible opening for young mem- 
bers of the profession. It is to our colonies and other 
forei ions, and to the opening up of new countries, 
that they must look for fresh fields. Such a field appears 
likely to be afforded in the rich, and,- as yet, almost 
untried island of Borneo. Sir James Brooke was the first who 
attempted to civilize this little-known island, and the 
success which attended his endeavours in the establishment 
of the prosperous little state of Sarawak, continued as it has 
been, and still further developed by his son, the present Rajah 
—affords promise of similar success following further schemes 
of the kind. Baron von Overbeck, a Prussian subject, not 
long back, obtained concessions from the native rajahs of 
Brunei and Sulu in that island, which placed at his disposal 
large tracts of land, well suited to European enterprise in the 
growth of coffee and other largely consumed products, It 
appears, however, that in obtaining such concessions, the 
Baron grasped at too much, and induced the princes to 
include in the agreement with him the right to exercise 
sovereign power, to raise troops, coin money, &c.—in fact, 
enabling hin to establish a sort of East India Company 
on a small scale. Events in our Indian Empire have 
proved how disastrously the exercise of such rights may 
result when left in the control of a private company, 
and we are not, therefore, astonished to learn that the 
scheme on its present footing has met with great opposi- 
tion from the English Government as represented by 
the governor of the neighbouring colony of Labuan, and 
also from the present Rajah Brooke, of Sarawak. By 
treaties entered into with the English Government—now 
nearly thirty years back—by the Sultans of Brunei and Sulu, 
it was determined that those potentates should not exercise 
the power of alienating their sovereign rights to any save the 
British. Baron von Oberbeck attempted to overcome this by 
the registration of a company in England to work the conces- 
sion he had obtained, pe he held out great inducements to 
planters and others, in Ceylon and elsewhere, to occupy some 
of the lands ceded, and tocommence the cultivation of coffee. In 
the House of Commons several questions have been put during 
the present session, inquiring what steps our Government 
proposes to take in reference to the matter, and its latest reply 
is to the effect that it awaits the arrival in England—shortly 
expected—of the concessionaire, with whom the question in 
all its bearings can be discussed. But it: is not likely, we 
learn, that in the face of the opinion of Rajah Brooke and of 
the British Consul General for Borneo, our Ministry will ever 
consent to the establishment under our national flag of a kind 
of independent monarchy, armed—as it is proposed it should 
be—with almost unlimited pays Were these given up, 
and the enterprise established on the footing of a trading com- 
pany only, it is probable that not only would such oppentes 
cease, but that it would secure from our authorities all possible 
countenance. Should such an arrangement be finally decided 
upon, there is no doubt a wide field would be opened with 
good prospects for European settlers, and, as such, it must 
entail requirements which would necessitate extensive engi- 
neering works in the opening of roads and harbours, and 

ibly not far in the future, the construction of railways. 
Tis therefore to be hoped that all present difficulties which 
stand in the way of the ie. of the country a 
successfully be surmounted. We learn from the Sarawak 
Gazette, that a few months back Baron von Oberbeck made 
his appearance in a steamer off the harbour of Sulu to make 
the fal arrangements with the sultan; but his movements 
had been closely watched by Rajah Brooke, who landed at the 
same time and protested to the sultan against the ratification 
of the concessions, pointing out the fact that it would be in 
direct contravention of the existing treaties with this country. 
The rajah had also previously explained the position to the 
independent chiefs in the north of the island, much of whose 
territory was included in the land to be ceded to Baron von 
Oberbeck, and they, on the matter being so explained to 
them, intimated to the Sultans of Brunei and Sulu that they 
would not admit their claim to alienate in any way a rood of 
the soil over which the former now rule, hey also stated 
that they were prepared, if need be, to resist any attempt to 
oceupy it, by armed force. The Government of the Nether- 
lands, and that of Spain, both of which claim to have 
certain rights under formerly concluded treaties, have also 
expressed themselves strongly opposed to the scheme as it 
stands. Under all these pressures, the Sultan of Sulu 
availed himself of the failure of Baron von Overbeck to come 
provided with the first instalment of money due, some 
16,000 dollars, whereupon: to ground his refusal to sign 
the final papers. Thus the matter is at present left; but 
were the opposition withdrawn—and it is not likely that 
consent will be withheld should the nt be made 
on the footing to which we have referred, namely, that of 
a ing speculation only—we may hope that European 
settlement may be largely induced. The p ts are 80 


favourable that, doubtless, a large number of planters 
from Ceylon, where the land available for further planting 





operations is now becoming somewhat scarce, would settle 
there, and about, in course of time, a state of things as 
urishing as that which now exists\in that East Indian 
colony. Ceylon has become noted for its’ engineering 
works of a character, and extensions are now either in 
sh gy “Sosa ag intended to have an early commence- 
ment. eo is nearly four times as as Ceylon, and its 
dev under British protection enterprise will cer- 
tainly render the prosecution of similar works of 
necessary, on a scale even F than) thane of the latte 
colony. The climate of Borneo is, on the whole, healthy; 
the people, of Malay race, are industrious and frugal, 
and only want the stimulant of capital to develope the great 
resources their island ‘undoubtedly It is well 
watered and wooded; mineral wealth abounds, and it has 
high mountain ranges particularly well to the cultiva- 


y adapted 
tion of coffee, tea, and cinchona, while the lower lands near 
the coast, friendly to the healthy residence of 
would grow cinnamon and other spices in abundance. We 
are hopeful, therefore, that the jations which will follow 
Baron von Overbeck’s arrival in land may result in the 
establishment on a fair footing of the proposed en i 
apart from those claims to sovereign rights which have called 
forth so much just opposition. 


RECLAMATION WORK. 

Tue activity with which land reclamation is bei 
cuted, as well in other countries as in Great Britain, is note- 
worthy. That the Duke of Sutherland is doing a great work 
in making farms out of the wilds of Sutherlandshire is well 
known ; not so the extent of the work. Few people will be 
prepared to believe that the Duke has now no fewer than six- 
er aca steam ploughing engines in operation in Suther. 
landshire. Steadily and quietly a company of Manchester 
capitalists has been engaged for the past three or four years 
in reclaiming a wide tract of land that, when the railway to 
Aberystwith was made, was covered with tidal water. Crops 
of wheat are already growing on some reclaimed portions, and 
the rest will soon be equally valuable to the proprietors as an 
investment, and to the country as a source of food supply. 
Messrs. Fowler, of Leeds, enable the Duke of Sutherland to 
carry out his plans upon the northern estate from which he 
derives his ducal title, and Messrs. Howard, of Bedford, 
are the engineers whose steam tackle is being used in 
Wales. It must not be supposed that the difficulties which 
had to be surmounted are few or small in either case. Messrs. 
Fowler had much to do before suitable engines and ‘‘ discers” 
had been manufactured ; but a want has only to be expressed, 
and the engineers will meet it. Of such a character is the 
ground upon which Messrs. Howard’s tackle is at work that 
horses cannot be employed upon it, and the engine has to be 
stat’on xd 400 yards from the cultivator. The distance is not, 
howevar, allowed to impose any obstacle to the work, Much 
more significant is the reclamation which is being conducted 
in Russia and in France. Operations of this sort upon a great 
scale are in progress in the governments of north-west and 
also north Russia, and likewise in the government of St. 
Petersburg. Vast tracts, where only 9 per cent. of the land 
was cultivable, and where locomotion was almost impossible, 
excepting when the morasses were covered with ice in the 
winter, are being made fit for corn growing, and suitable new 
roads are being constructed. Finally, that central tract of 
French territory known as the Plain of Forez, is being 
drained and fitted for farm purposes. The district, it has been 
pointed out, extends for some twenty-five miles in length from 
north to south, and about twelve miles in breadth from the 
mountains of the Forez to those of the Beaujolais country near 
St. Etienne. In this case the drainage water is being used for 
irrigation. Early unsuccessful efforts to utilise marshy or 
otherwise unproductive land should not intimidate capitalists 
from renewed efforts, since the capabilities of the modern 
engineer are immensely greater than those of his predecessors, 


REVIEWS. 


Imperial College of Engineering (Kobu-dai-Gakko) Tokei, (I.) 
Calendar Session, 1877-8. (II.) Reports by the Principal 
and Professors for the period 1873-77. 

THE contact of modern civilisation of the West with the 

ancient civilisation of the East, has peculiarly interesting 

features. The West is very powerful in India; it 
has tried and all but failed to make any impression 

on China—in fact, China seems destined to prove a 

thorn in the side of modern tte whilst Japan, 

not overawed by power, has given herself entirely into 
the hands of Western progress For a time Japan was 

a closed country—then suddenly the barriers were burst, 

and it hastened to shake hands with Europe, Germany, 

England, and America witnessed an inroad of studen 

supported during their student career by a paterna 

government. We soon saw the formation of an engi- 
neering college in Japan, furnished with professors prin- 
cipally from Scotland and England. This college is not 
altogether like what we have in our own country, but has 
gone beyond us and ecli all that we have done in the 
same direction. We gather from the Calendar that prac- 
tice and theory are blended, and this is as it should be, 

The pure theorist is often more or less a fool, and the 

rule-of-thumb man is even worse. The men who have 

been selected for Professors seem to be endowed with 

a good idea of what constitutes a “liberal education.” 

The principal, Mr. Dyer, truly says, “that engineering 

has been taught in England somewhat on the same 

principle as that on which swimming is sometimes taught, 
namely, throwing the apprentice im, and allowing him 
to sink or swim.” A little further on he says, “I have 

a most decided opinion that all students of engineering 

ought to begin practical work at an early period of their 

course ;” and this opinion is being carried out in a most 
admirable manner. The reports are well worth the con- 

sideration of overs aghee np 00 Might we nots t 

that the experience of the Japanese would be useful to 

us, if some among us would take the matter in hand, 
project a ong school, he be “ar a gama one German 

were common languages, where English was not n 

and where theory and practice went hand in han Ths 

foremost thinkers have frequently called attention to 

England’s position in the matter, and Mr, Dyer quotes 

copiously from papers of Dr, Lyon Playfair, Professor 

Reynolds, Professor Fleming Jenkin, and others, who have 

struck and struck again, but hitherto with little impression. 

We would aiivies all o can to read these reports, and 

if they are not at once surprised, pleased, and we 
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sepals ioiihy aglal pro. 
apan, y ro- 
fessors, is striding onward the tight dimnetion’ alned 
that at home we are as supine as ever, and thoro 

in earnest that the only thing worth living for is to “rest 
and be thankful.” 


are much mistaken—surprised 
done ; pleased to learn that 
in 





The Sheffield Standard List. Tustrated. Fourteenth edition. 
Sheffield: Barras and Co. 1878. 

Messrs. Barras AND Co. have made some important 
additions to their complete illustrated catalogue or dic- 
tionary of the articles manufactured in Sheffield. There 
are many articles included in this volume which those 
not directly interested in the more prominent Sheffield 
manufactures would not expect to find. To give an 


idea of the contents of the“ Sheffiel? Stan List” | 5, 


we cannot do better than quote th f lowing list of 
articles, of which the publishersgive pa 2. sandprices :— 
“Steel files, rasps, saws; joiners’tools; 1, « ndheavy edge 
tools, wire, wire rope; tinmen’s, ps os, turners’, 
horticultural, engravers’, and coopers’ too. , Lancashire 
tools, spades, shears, scythes, sickles, hay knives, forks, 
skates, anvils, bellows, springs, machines ; machinists’, 
engineers’, and platelayers’ tools ; hammers, :athes, drills, 
— tackle, lifting tackle, machine tools ; beac 
parts of reaping and other machines, and railway an 
other springs.” The patterns are = drawn from 
the best modern tools lent for the purpose by the manu- 
facturers, and are all well engraved and printed. The 
volume forms a most complete and comprehensive book of 
patterns and prices, and is one which every manufacturer 
must occasionally require. To facilitate reference, the 
prices of each article are given under the pattern, and 
the work is sold either complete or in di/isions, ea 
complete in itself. 
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THE INVENTION OF THE MICROPHONE. 


THE following letter, which has been sent to us by 
Mr. , relates to matters to which we have 
devoted an article elsewhere, and we willingly give it 
prominence :— 

Smr,—As you may probably, in your next number, give 
prominence to certain wild statements made in the American 


Nee nape Poe haps you will kind lish the follow- 
ing telegrams which ete beset cunt to New vere . owe | by 


. H. Pregce, 
« Pray give ids shoak Ghostcae taal on tulified denial 

e most absolute and unquali to the 
statements made by Edison respecting me, Hughes has not 
brought out ee His microphone is quite a different 
instrument to Edison’s telephone. It was worked out without 
any communication with me, or information ewe by me, in 
any way whatever. I knew nothing of it until it was shown to 
me together with Professor Huxley and Mr. Norman Lockyer. 
T am in no way whatever a coadjutor of Hughes. 


PS W. H. Prezcz.” 
T emphatically endorse every word of the above message. 
“D. E. Hugues.” 


ch | which is 





ON FURTHER APPLICATIONS OF THE FLOW 
OF SOLIDS. 


By M. Henri Tresca, i of the Société des Ingénieurs 


(Concluded from page 445.) : 

Tr bas been shown that, when a bar is to be drawn out, it is best 
to prevent an: cnlageuast = it laterally, and to facilitate the 
longitudinal How ; the die should therefore be carefully gauged, 
short, and opened out in the direction of the length. It has been 
seen, also, that in stamping a disc it may be useful to make use 
of centripetal compression. Each mode of action has thus its 
own mode of deformation of which it is necessary to know how 


to take advan The following is a very remarkable instance. 
Given a disc of lead 4in. diameter and jin. thick ; if it be pressed, 
in the stamping machine, for a diameter of 2hin. at the brsesape 


the thinning of this central portion is only effected by.the flow 
the St cabeeils aul, thin. Sows exatl i 


e material symmetri 
when the cen’ is perfect. The exterior is develo 
the form of a By such means, without the employment 
of a mai a gsr g ty fara as definite ee 
may be lu Ww ma some cases. 
cal ition of matters, has been 1 since observed by 
. Piabert and Morin, in the course of their experiments in 
drawing out blocks of clay. Around the orifice of entry the 
clay was thrown out in the form of acanthus leaves; and the 
same development ** to be observed in the displacements which 
take place when p..,ectiles are discharged against armour-plates. 
The metal displaced by the projectile is driven forward in flakes 
or strata, more or less involved and dislocated, which have 
nevertheless a striking family likeness to the dispositions 
previously noticed. The geometrical condition of the develop- 
ment in tulip-form of the P sage of lead may be very simply 
explained. e border of the plate, which makes an effort to 
retain unaltered its diameter and its thickness, continues to be 
attached to the central portion, the gradual crushing of which 
throws out rings which are successively thinner and thinner. 
These yy have, therefore, at each instant, aj given thickness, 
and by their succession they necessarily form a surface of 
revolution, which is accurately calculable, on the hypothesis, 
is perfectly justifiable, that the volume is constant. 
The conditions of such pe fee no may be modified by the 
employment of casings of various forms, but attention will be 
confined to the case of a concentric casing so dis) as to pre- 
vent any increase of diameter. Eight discs of lead — in diameter 
having been placed in a cylinder, a piston of 1°'20in. in diameter 
is placed upon the pile formed by these plates. Since the mate- 
ris can on escape from the compressive action by the annular 
space comprised between the piston and the cylinder, it ultimately 
assumes the form of a sort of tumbler, of which the height is 
extended to the length of the piston, even beyond the length of 
the cylinder. The thickness of the tumbler, 0°15in., would have 
been more regular if but one disc of lead, or of tin, had been 
employed. But the mode of distribution of the layers in the 
thickness of the tumbler is in itself a useful subject for considera- 
tion. The uppermost plate has been developed, almost in one 
piece, to the ee edge of the tumbler, being connected by a 
continuous supplementary , which becomes gradually thinner 
until it reaches the foot of the tumbler. The other plates are 
also developed, in a parallel direction, supported by the sides of 
the cylinder, for a length which may be submitted to the same 
kind of calculation as that of the plates of the concentric jets, 
It is the same mode of deformation applied, in the present case, 
to an annular jet ; and the complete analogy between the formule 
which give expression to their relations, is not one of the least 
remarkable facts in these transformations. This method has for 
several years been ado} in industrial operations, under condi- 
tions of precision which are truly astonishing, in which a vertical 
and cylindrical jet, 12in. high, is manufactured from a sheet of 
tin perfectly smooth and of uniform thickness. In the finest 
specimens of that size, the ends of the tube, which are 
atter having been struck, do not show any irregularity exceeding 
yin. in height, even Sones theecylindrical envelope has been 
suppressed as the whole height. e substance driven out in 
the form of a ring, the thickness of which is measured by the 
difference between the radius of the punch and that of the matrix, 
is naturally disposed to form a thin cylinder, the several elements 
of which slide with equal facility upon the perfectly polished 
surface of the punch. A thousand examples of similar surprises 
may be found in industrial processes ; but this instance, amongst 
them all, definitively sanctions the expression by which the 
author believes he is authorised to designate the results of his 
researches, e flow of solids is now recognised in science; 
much more willit be accepted by the members, who are witnesses 
every day of the processes which are based upon it, as the true 
expression of the best ascertained facts. 
laning.—Of the various operations which have been described 
above, that of punching is the only one which has had for its 
object the dividing of a solid y, and forming two entirely 
separate parts—the burr and the punched block. The block is 
augmented by compression of a portion of the matter which 
constituted the cylinder which would have been simply pushed 
out by the punch, supposing that the cylinder could have slipped 
out without giving rise to other phenomena. The burr is reduced 
by the same amount. Cutting or shearing does not ye take 
R ace until the moment when the burr, in consequence of lateral 
ow, has been reduced to its final height. It has been proved 
that from this moment the resistance opposed to shearing is 
actually proportional to the area of the zone of shearing. e 
coefficient of resistance applicable to this separation is no other 
than the coefficient of resistance of fluidity ; or what amounts to 
the same thing, the coefficient of resistance to rupture; so that 
we are now put in possession of a certain formula, applicable 
equally to circular shearing by the action of the punch, and to 
rectilinear shearing by the shear blade or by the turning tool. In 
each case one of the parts of the piece slides upon the other part, 
producing at the two sides in contact a drawing out of the succes- 
sive layers, which are bent over in the direction of the length of 
the shorn surface, in thin shreds, like those produced by the 
punch. The ae only really takes place at the moment 
when these shreds are drawn to their extreme limit of 
tenuity. This characteristic of the separated surfaces is 
met with in planing, although the principal circumstances 
may here be entirely different; not less remarkable, however. 
The principal difference consists in this, that the chief compres- 
sion takes place, not in the solid mass as before, but in the 
cutting which is detached by the tool, which, as it forms the 
exterior ne. opposes to the flow the least resistance. If the 
cutti compared with the space which it occupied in the 
block before pengeantion, it is easily observed that it is at the same 
time considerably shortened, and that consequently its thickness 
has been augmented in the inverse ratio of the shortening. This 
1 fact in ple is very well exemplified in the turning 
from the wheel tire of a locomotive, compri a cutting from 
the rivets, These are re ted as of an elliptical section, 1fin. 
showing that the reduction in | effected by the 
ion Bae =>! was in the ratio of 10 to 28, or 0°36. This co- 
efficient of reduction is still much greater than it isin many other 
circumstances; for the thinnest cutting the coefficient is occa- 
sionally as low as 0°10. In another manent cutting planed 
off transversely from a double-headed rail, the height has not been 
altered, but the width has been reduced nearly in the same 
portion as in the firstexample, Another characteristic of cu 
 cdeneaean by planing is that the surface of the cutting which rises 
contact with the cutting tool is always smooth, and is 
ptt oc ad eae a ;o surface, bn is ek the 
luring the process ‘ormation, slides upon such 
& manner as to roll itself up in the form of a cone or of acylinder. 


int too serious chetacles to weg Bp orasea . 
or splits, according to direction of the rating ‘aces 
of contact, still responding to the, geometsieal condition first 
referred to, It is to avoid such rents as much as ble, 
for evidently they cannot be produced without the expenditure of 
additional power. Such loss of power must take place, es} 'v 
where it is required to reduce a curved surface at one cut of great 
breadth. An example of such fissures is shown on about a third 
of the width of another cutting from a tire; but those of the 
opposite edge are attributable really to a greater reduction of the 
length of the thinner edge in the process of planing. The other 
face of the cuttings is always rugged and wrinkled with fissures or 
with transverse ridges, of very variable as according as the 
metal is more ductile and the cutting is thicker. For the greater 
thicknesses both iron and steel present on that surface a multi- 
tude of inclined ridges partly covering one another, and of which 
the incline is still r defined where gone separation has 
been produced. These scales have been wn just as the 
under the microscope on a cutting of Bessemer steel. 
othing can show better than their general inclination the sliding 
that may be produced in planing, in consequence of the compres- 
sion which is produced in front of the tool before the cutting is 
completely detached from the block. In the greater number of 
cases the turning when long enough winds up into a helicoidal 
form, as may be seen on the cutting, of which the rugged face has 
just been shown. The inclination of the spirals depends upon 
that of the cutting edge of the tool, and their diameter upon the 
thickness of the cutting, the diameter diminishing with the per- 
centage of reduction. %t is thus that in turning in the lathe a 
piece which is very slightly excentric the result is a number of 
— of which the diameters are alternately greater and less. The 
emonstration afforded by this —_— specimen is quite complete. 
Without seeking to draw any conclusions from the study of these 
deformations with respect to the best form of tools for each of 
them, it follows clearly from the foregoing discussion that the 
work required for any cutting action whatever is expended in 
friction and in deformation by compression. The work of 
friction should augment with the number of cuts, and as 
the shortening is greater for the finer cuts, the molecular 
work expended should be greater. It follows, therefore, 
that it is most advantageous to make deep cuts, but, of 
course, this mode of action demands more powerful tools and 
better foundations. It is in this direction, it appears, that the 
most recent progress in the manufacture of tools has been effected. 
The different modes of cutting, rectilinear or circular, are appli- 
cable chiefly to flat surfaces and to cylindrical surfaces. at 
surfaces are cut in the planing machine or in the lathe, and 
under most circumstances the two kinds of cuttings are almost 
identical in appearance—that of a cylinder formed of spirals 
more or less close, sometimes even in juxtaposition ; but for this 
combination, it is necessary that the two edges of the cutting 
should have been onnelly reduced, that is, that they should be 
of the same thickness. If it were otherwise, the spirals would 
ome conical; and such of these as appear to be most cha- 
racteristic will now bedescribed. The cutting obtained in morticing 
by means of a straight tool is absolutely cylindrical. Wher the 
tool cuts out, in this manner, a rectangular groove, the material 
is compressed without any lateral deviation, If the cutting is 
of great thickness it is triangular, and the smooth surface is 
formed by the combination of the three faces at which the 
separation takes place, the direction in w’ ‘ch crumpling takes 
lace being the same as in all ordinary cutt<gs. The triangular 
orm is the result of the compression being greater towards the 
middle line. To aid in forming an opinion on this point, two 
blocks were placed side by side, which were planed at the same 
time in the line of junction of the pieces. Twe distinct horns 
were formed, which parted symmetrically from one another ; 
each half-cutting following the law of shortening, by which it 
was bound to assume a form concave towards the side which 
was held by its attachment to the block. Having made a similar 
experiment in lead, the parallel and equidistant lines that were 
drawn upon the block before it was cut could be traced on the 
cutting, and they afforded the means of measuring exactly the 
average percentage of reduction and the mode of contortion of 
these transverse lines, which assumed successively the same 
inclinations as they lay one upon another at intervals, of which 
the percentage of reduction varied from 0°10 to 0°30. The 
cuttings from a lathe, when they were produced from an annular 
groove, by means of a straight tool, assumed exactly the 
same forms. For example, a cutting from a groove in what is 
called the Swedish piston, is a continuous ribbon, rolled up as on 
a bobbin, with the greatest regularity and of great length without 
a rent. When turnings take the form of a helix, the small 
lateral displacement of the piece is not large enough to give to 
the ribbon a different character to that from a planing machine— 
when, for instance, it is required to turn a shaft to a uniform 
diameter—and it is then easy, with good metal, to produce 
cuttings of great length. But when it is required to turn the end 
of the shaft, or of any cylinder whatever, the cutting follows a 
special course. If the tool be large in proportion to the diameter 
of the rings or circles on which it is acting, the difference of 
diameter between the two edges of the cutting makes itself felt 
in the cutting, which assumes the form of a helicoidal surface, 
with inclined generating lines, of which the directrices are two 
helices of the same pitch, but of different diameters. This 
universal geometrical character, moreover, is manifested in 
special ways, according to the width of the ribbon and the interior 
iameter of the ring. In this way three horns may be obtained, 
encased one in the other, if the cutting edge of the tool be radial. 
Successive spirals foul each other when the direction of the cutting 
edge is a little inclined, The inner helix is replaced by a straight 
edge when the tool cuts right to the centre of the face. Not- 
withstanding these differences of detail, the same rules prevail : 
a greater or less reduction or shortening, according to the thick- 
ness of the cutting ; a less reduction of length at the thicker edge 
of the —_—e a smooth surface of separation, which always 
forms a developable surface ; a rugged reverse face, ridged as if 
waves of metal had been successively a there ; in fact, 
all the circumstances of a transverse flow of material—setting 
apart the secondary circumstances, of transformation of the 
prism of metal from which the cutting is uced by aug- 
mentation of thickness and corresponding reduction of length. 
The author endeavoured to represent, by a model, the triangular 
cutting which would be formed by planing from the edge of a 
block of metal a square ey y means of a tool having two 
cutting edges, and of which the flat front is itself placed sym- 
metrically. The effect of the diagram, constructed on the 
assumption of a percentage of 0°30, is exactly reproduced by the 
model in relief. In agreement with the foregoing discussion and 
with the facts, it may be observed how the prism which is on the 
point of being separated from the block swe ge compression, 
commencing at a zone of fluidity, of ted length, in 
advance of the tool ; and how, when this compression has arrived 
geometrically at the maximum which could be sustained by the 


these modifications may appear, they are absolutely in accordance 
with the facts. They have been produced by the author, on lead 
as well as on the hard metals, under conditions which were 
exactly proportional to those which are represented by the model. 
The finest specimens of this triangular transformation of cuttings 


that have come under the author’s observation, are P nigg by 
am tool. They are not less than yhin. thick, and the 
rolling up of the metal could only be e with the accom- 
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compression takes effect. There is a still smaller cutting which 
presents exactly the same characteristics. It is the author’s 
= that for the construction of the best machine-tools, with 
the most suitable thickness of cuts, the minute examination of 
the cuttings is of the test importance ; and that by the same 
means the surest evidence may be derived with respect to the 
qualities and homegeneity of the metal. 

Time does not permit of more than a passing reference to cer- 
tain deformations which recall to mind with a surprising degree 
of exactness the constitution of certain rocks with their «isloca- 
tions. A few experiments of this kind were made by the author 
in conjunction with M. Daubrée, from which the latter gentleman 
quite recently derived an explanation of a number of geological 
phenomena. The results of these inquiries would no doubt 
possess some interest for members, but the author was desirous 
chiefly to lay before them such results of his investigation as 
followed in natural sequence upon the substance of the communi- 
cation y made in 1867. e idea of the flow of solids is, of 
all the modes of regarding their deformation, perhaps the one 
which most truly interprets all the phenomena of molecular 
mechanics, and of the internal constitution of bodies, which 
underlie the various industrial operations. 








SMITH’S SYSTEM OFsLOADING AND FIRING 
HEAVY GUNS. 


In the heavy artillery of turret-ships and permanent 

. batteries, the shot for which is of such weight that manual 
wer is insufficient for the loading and working of the guns, 
ydraulic power has been onplayel as the means for effecting 
these operations with moderate success. Artillerists, however, 
have not by any means universally accepted the hydraulic 
system as the best, and numbers of attempts have been made 
to devise some metho of working more reliable than is the 
hydraulic system. Mr. R. Catanach Smith, of Edinburgh, 
has devised a means of sponging and loading guns, through 
the agency of compressed air, which we illustrate. e 
apparatus can be operated in confined turrets and forts with- 
out the oer or turning the gun, and it can be moved 
into a protected position after it has fulfilled its functions. 
It likewise obviates the necessity for keeping up a constant 
supply of steam in a fort, and, in the event of its being 
damaged, it is easily replaced, and the working of the gun in 
no way interfered with. The accompanying illustration repre- 
sents a section of a gun, which will serve to explain the 
principle upon which Mr. Smith’s invention is based. The 
rammer is shown at A, it consists of a case containing a series 
of tubes sliding one within the other, after the manner of the 
tubes of a telescope. It is provided at its end with a sponge 
or swab, B, and is suspended from an overhead tramway, or 
crane, which allows of both its lateral and horizontal move- 
ments. The operation of sponging and loading is as follows :— 
To sponge the gun, the rammer is swung from the crane in 
front of the muzzle of the gun, and wey taney both of which 
are shown, are engaged with studs on the exterior of the gun. 
Air, under pressure, is admitted through the flexible pipe 
from the reservoir of compressed air to the rearmost tube of 
the rammer, which is thus forced from the rammer case into 
the bore of the gun, ing the cther tubes with it. When 
this has been effected, by a simjle arrangement of ports 
communication for the air is opened from the rearmost. tube 
to the second tube, which is in like manner forced into the 
bore of the gun beyond the first tube, carrying with it the 
remaining tubes. On the full extension of the second tube 
communication for the air is opened between the second tube 
and the third tube, which enters the bore of the gun beyond 
the second tube, and so on through the series, until the 
tubes have been extended, and consequently the sponge B 
has traversed and sponged the whole length of the gun’s 
bore. On the complete extension of the rammer communication 
isestablished between therearmost tube and a seriesof internal 
telescopic tubes G, which have been extended along with the 
tubes A, and through which, whilst charging, the air escapes 
from the bore of the gun. Through this communication the 
compressed air passes from the interior of the tubes A to the 
front end of the a tus, and by the pressure of the air on 
the said end, all the tubes in rotation are collapsed or moved 
back, until they are again enclosed in their casing, which is 
unhookedand swungclearofthegun. Thechargeisnow inserted 
and the rammer again hooked to the gun. By admitting com- 
FP eed pig peed oly = oe 

i wi to the sponging, drivi 

before it, and when the charge is simak hewso-alitoh is 
shown by an index—the rammer collapses, as before explained. 
It is then unhooked from, and swung clear of the gun, which 
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rod in the hammer head or tup, as the practice in this respect 
varies very much with English engineers, and great difference 
of opinion exists as to the soundest method of making this 
connection. The cause of the difference in opinion is not 
withont reason, as experience with different a has 
proved the sar of reqairements. The mode of fastenin 

which proves satisfactory and lasting with one hammer, wi 
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is now ready for firing. The extension and withdrawal of the 
rammer occupies but a few seconds. 

In connection with his system of sponging and loading, 
Mr. Smith has a new arrangement for frin the gun without 
the necessity for a vent piece. To accomplish this, grooves 
are in the projectile, parallel with its length, in which 
wires with proper connections are embedded, or passages are 
made through the studs which enter the rifle grooves, and into 
these grooves or passages conducting wires are passed, they 
being connected at one end to a battery, their other ends 
communicating with a conductor fixed in the rear of 
the projectile or with a fuze embedded in the charge. 
The connection between the battery wire and the insulated 
wires is weaker than these wires, so that when the gun is 
discharged by the electric spark, the connection is sevored 
without injury to the other ees of the a tus. The 
connections are simply arranged so as not to de ay the opera- 
tion of loading. As regards the firing by electricity, amongst 
the advantages are: The dispensing with the vent and vent- 
piece—and consequently strengthening the gun at the point of 
the greatest strain—also a mee burning of the powder, 
by igniting it towards the frontend, and an absolute certainty 
that each charge will be ignited. 

Mr. Smith’s plan of firing guns is very similar to that now 
used in testing ordnance before the vent is drilled. His loadin, 

ear is an ingenious modification of an idea which seve 
inventors have endeavoured to work out. The objection to it is, 
that there does not appear to be room ——_ for the collapsed 
rammer between the muzzle of a gun and the turret side. 








FINNEY’S LOCKING PLATE FOR NUTS. 
WE illustrate in the accompanying engraving a very novel 
and ms aed arrangement for locking nuts, invented by Mr. 


James Finney, engineering manager to Messrs. Courtauld and 
Co., of Braintree, x. A is a pin fixed a short distance 
beyond the nut. B is a circular plate divided equally by 


seventeen notches, easily fitting over the nut C in each of the 
six positions. The pin A will fit into any of the notches. 
The principle of this invention is the same as that of the 
vernier scale. If there were eighteen notches in the plate, 
then three of them would exactly represent one side of the 
hexagon nut; in which case, if the plate and nut were so 


taken off and moved round three notches, and would again 
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fit the pin and nut, without altering the position of the latter. 
As, however, there are only seventeen notches in the plate, it 
follows that three of them represent just one-seventeenth 
more than one side of the hexagon nut ; so that if yon! mace be 
moved round three notches, it will not fit the nut ess the 
latter be moved round a distance equalling one-seventeenth of 
one side of the hexagon, or a distance which equals y4z part 
of a whole turn. For another three notches of the plate the 
nut must be moved another similar distance, and so on. It 
therefore follows that the nut can be fixed in 102 different 
positions by means of this plate, before it has made one whole 
turn. The notches are bered in the order which gives the 
finest adjustment. This invention is equally applicable to 
other shaped nuts, but the ber. of notches in the plate 
must always be one less than any multiple of the number of 
sides to the nut. The greater the number of notches the 
will be the adjustment. The cost of the plates need be 
small, as they can be made with sufficient accuracy in 
iron. 
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laced as to allow of the pin fitting any notch, the plate could | be 





be constantly attended with breakage of the piston rod in 
ther. The difference in the foundations and the nature of 


a. 


the work performed, as well as the manner of performizxg it, 
all exercise some ix fluence on the fairness with which the blow 
is transmitted to tue piston rod, and are therefore prebably 
accountable for the result. We are now ome by the 
courtesy of MM. Schneider, to illustrate the mode of connec- 
tion adopted by them for their big hammer. The illustration 
explains itself, except that it may be necessary to say that the 
truncated conical ring shown in the accompanying section 
surrounding the conical portion of the piston rod, is made in 
two parts. 


THE PULSOMETER IN CHEMICAL WORKS. 
Amone the many successful applications of the pulsometer, 
some of the most conspicuous are those which avail of its 
portability. We illustrate at 453 its employment in 
emptying chemical vats, one instance of several of those 
wherein its use obviates the necessity for several pumps. In 
our engraving the pulsometer is suspended from an iron rail 
by means of a grooved wheel running thereon, the connection 
between the pulsometer and the wheel consisting of a wrought 
iron bar, bent so that the centre of gravity of the former is 
exactly under the latter, thus facilitating the removal of the 
me J from = to place. The rail is supported from below 
y means of brackets, which may either ace from the wall 
as shown, or be suspended from the roof. the former case 
the delivery pipe may be held in the cast iron bracket, or can 
fastened up by wall clamps. At convenient intervals 
flanges and caps are placed for connection to the delivery pipe 
of the pump by means of a short piece of hose. The steam 
ipe i fixed : in the same manner, and is provided with unions 
and steam cocks where required, the steam being conveyed to 
the pump by a short piece of special steam hose. By means 
of this arrangement the vats or pits can be readily emptied, 
and the contents distributed to any part of the building in a 
very short period, without going to the expense of a multi- 
plicity of pipes, valves, and pumps. The time occupied in 
connecting and disconnecting the pumps is but a few minutes. 
For various liquors, acid and alkaline, special mixtures of metal 
are made, se the construction and nature of the pulsometer 
make it possible to use metals of a much softer nature than 
can be used with the ordinary description of p, there being 
no frictional wear as of plungers, but only that of the 
of the liquids themselves. e pump shown in our drawing 
is one of the maker’s No. 4, and will empty a 1200- 
tank in a quarter of an hour, the suction pipe being 34in. in 
diameter, the discharge pipe 2}in., and the apeonl ng pin. 
In operations requiring that the liquid shall be m re 
from one tank to another, the work may be arranged to be per 
formed with very low pressure, or even with exhaust steam 
from an engine. Many liquors, such as solutions of sulphate 
and carbonate of soda, give much trouble when the pes mated 
forms of pumps are used, but the absence of any wearing 
asi ex the simple valves, is a considerable advantage in 
avour of the pump illustrated. Rubber-faced valves beating 
upon turned metal surfaces are found in most instances to 
ve the maximum of durability. Where alkaline liquors 
Cire to be salecd, ctor armaguasete aro wade, am for 
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ammoniacal liquors everytiing is made of iron. For pum 

acid liquors, the entire jase composed either of gun 

or of type metal, according to the nature of the liquid. 
ie application of the pulsometer is that successfull 

made in the Pri where the wet process is cnplepel, 


and in which case it has been found to effect much econom 
by its substitution for the cup and band elevators, by whi 
i carried from the 


the slurry is lifted to the troughs to be 
puddling and wasi:ing races to the settling beds. 
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DIRECT-ACTING MILL ENGINES. 
MESSRS- DAY, SUMMERS AND CO., NORTHAM IRONWORKS, SOUTHAMPTON, ENGINEERS. 





VERTICAL SECTION THROUCH CYLINDERS AND CONDENSER 


WueEn the screw was first used as a propeller at sea, the 
engines which drove it were slow moving, and the speed was 
got up by gearing. After some years’ experience of geared 
exu:zines, although they worked well, it was found that thev 
occupied much space in the vessel, were very heavy, and aiso 
expensive in first cost. So engineers turned their attentioi. to 
quick-runnizg, direct-acting engines, and many difficviiics 
were at fivs¢ excountered. These, however, were overcome 
step by step, and the introduction of india-rubber air pup 
valves, sol‘d throw crank shafts with large and long bearing. 

tly increased crosshead guides, improved metallic pecking 

or pistons, and also improved slide valves, together v ith the 
employment of anti-friction metal in the main and crank pin- 
bearings, have made the modern direct-acting marine engine 
a great success. Since the compound principle has been intro- 
duced at sea the consumption of fuel been diminished to 
less than one-half of what it was formerly in the same vessels 
with geared engines, and the wear and tear in properly con- 
structed direct-acting engines is considerably less than it was 
formerly with engines. Having had alarge experience 
in quick-running marine engines, it has occurred to Messrs. 
Day, Summers, and Co. of Northam Ironworks, South- 
ampton, that the same principle might be ages goer” 
employed in driving the machinery of factories and mills, 
They had used a pair of non-condensing geard engines fordriving 
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the machinery of their works for some twenty-five years, and 
determined toerect new compound condensing and di acting 
engines intheirplace. We publish engravings of these engines 
above and at page 460; also a pair of indicator diagrams. The 
high-pressure cylinder is 10in. and the low-pressure cylinder 
20in. diameter, the stroke of both being 18in. The steam 
ressure in the boiler is 601b., vacuum in condenser 27in. 
The engines make 100 revolutions per minute, and have run 
from February, 1875, to the present date—that is, 3} years — 
working ordinarily twelve hours per day, and sometimes 
night and day for several weeks consecutively. The con- 
sumption of fuel with the new engines is only one-third of 
the former consumption, and the wear and tear during the 
3} years has been limited to the fitting of one new valve 
spindle. It will be observed from our engraving that the crank 
is a solid double throw, and the rubbing surfaces are —_ 
large and long. Also that the connecting rods have a lengt’ 
of seven times the cranks, and the angular strains on the 
a and main bearings are thus greatly reduced. The air, 
eed, and cold pong ome are worked by excentrics forged 
solid with the crank shaft, thus reducing the diameter of the 
The engines are 
y a Porter’s governor, and a small fly-wheel on the 











excentrie pulleys and straps to a minimum. 
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crank shaft steadies their motion, so that they work with 
perfect smoothness and freedom from all noise. We do not 
see any reason why the principle of direct-acting quick- 
running engines should not be applied to other mills and 
factories beside that of Messrs. Day, Summers, and Co. The 
engineg most in fashion for driving mills appear to be of the 
horizontai compound type, either having high and low. 
pressrrs cylinders lying side by side and connected by a crank 
shxfi, or what is colled a tandem engine, that is, a single 
horizontal engine, laving its high and low-pressure pistony, 
conuected te one piston rod. th these types of engines, 
however, are geared to the mill shafting, either by very bread 
leather belts, or by a number of rdpes, or by spur gear. In 
fact the ordinary mill engine is at present what the ordiaary 
marine screw engine was a few years since, that is a geared 
engine. But why should’ millowners Pay from 50 per cent. 
to 100 per cent. more as the first cost, and probably as much 
year by year for the greater wear and tear of the geared 
engine, when they can use a direct-acting engine at half the 
first cost, and with no leather bands or numerous ropes or 
spur gearing to give trouble and be a constant expense? We 
believe that one reason is because some direct-acting engines 
have been set to work inthe manufacturing districts, and 
have not given satisfactory results. This happened, as we 
have before pointed out, with the earlier direct-acting marine 
engines, and it may be found that if the experience gained at 
sea can be applied to the manufacture of quick running mill 
engines the same successful results may be secured. 








JAGGES’ METALLIC PISTON ROD PACKING. 

Tue metallic packing which we illustrate herewith has 
been applied to engines of different sorts with considerable 
saving and convenience. It will be seen to consist essentially 
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of a series of metallic rings cut into segments, so — they 


fit the rod both when new and as wear P 

arranged in Figs. 1 and 2, the packing is enclosed in a cylin- 
dri metal box or casing A, which is placed within the 
recess in the cylinder cover that forms the usual stuffing-box, 
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nient number of vertical pillars C, which spring from the 
base plate of the box A, and bang) ined gs secured by the 
nuts The piston rod E passes mgh the centre of the 
box A containing the proking. which consists, firstly, of a series 
of metal segments F; secondly, of intervening self- 
aoe wedge pieces G. | 
e number of segments F and w pieces may 
be varied according to the size of the rod, and they are 
retained in their position by the insertion of ‘a small pin a* 
jecting from one of the segments, the adjoining segment 
aving a corresponding cavity into which the pin fits. The 
edges of each segment differ, in that one ace is radial 
we the awe is bevelled gee as cee In.a modification of 
e packing, the ents F are arran as before described, 
but in place of iB le I the external pressure on 
the segments is obtained hy means of band springs J sprung 
on to the segments, and which, by their tendency to contract, 
keep the segments and wedge pieces constantly ‘in close con- 
tact with the piston rod, here the bottom of the stuffing- 
box or the end of the gland are not flat an india-rubber ring 
K The advantages of metall becoming 
e advan’ of metallic packing are uall i 
recognised, and that illustrated, which ype irae by 
Messrs. Joseph Gill and Sons, of Headingly, near Leeds, seems 
to work well, avoid unnecessary friction, and much trouble. 








ON THE MICROSCOPICAL EXAMINATION OF 
WATER.* 


By Mr. Wentworts Lasce.ies Scorr. 


In spite of the number of books and treatises bearing upon the 
subject of this brief note, which have been published from time to 
time, the results of the microscopical examination of waters from 
a meee point of view are generally so vague and unsatisfactory, 
that little, if any, importance is attached to them in the majority 
of instances, whilst by more than one high official authority, and 
by fully two-thirds of the — analysts in practice, the 
systematic application of the microscope in water analyses 
appears to be cw peas ignored. I am quite aware that a vast 
amount of useful work has been performed—especially by Fellows 
of this Society—in relation to aan of that. hardly 
a manual or treatise ‘‘On the Microscope” exists which does not 
include some instructions for the collection and observation of the 
pee oe present in water from various so but, on the 
other hand, I can discover but little attempt to reduce such in- 
structions to any uniform and practical rule, orto gather together 
results in such a manner as to render them at all comparative. 
Hence if, as is very frequently the case, the chemical results of a 
water oblige the analyst to pronounce a somewhat doubtful 
judgment thereon, the microscope properly applied should yield 
an absolute and an unmistakeable verdict which should’ be 
identical, whether the instrument was applied by any one or more 
skilled o ers. At present this is not the case, and I have 
now before me the opinions of three experts upon the quality, as 
shown by the microscope, of one and the same specimen of water, 
these three opinions being utterly at variance with each other 
from first to last. A case of a somewhat similar character 
occurred not long ago in my ordinary practice. A sample of well- 
‘ water was sent to me by «he Local Board of Health of. Wednes- 
field for analysis. I found the water to be cnemically ‘passable 
but microscopically bad. «ad condemned it accordingly. A local 
chemist having repe tev. Lc water to be good and wholesome, the 
owner of the prorrty ana ‘he local board agreed to obtain a 
third opiniorp. Ly the meresi wcident the gentleman selected 
was one wh isin the habit ci attaching some importance to 
microscopi: results, and these ir:luced him st once to designate 
the water «s “unfit for drin):‘ag;” my vp: isn. therefore, was 
confirmed 2.’ aie? upon, bv. as a matter more of chance than 
of fact, as w’il be reedily adm'ited. Much of this tncertitude, if 
not, in tir.e, the whoie of it right, in my opinion, be removed, 
if hydro-microscopists « suld ay:ee in the adoption of one uniform 
plan to wich every sar ae of «ater examined by them for health 
purpe’ss were submitted, a c-.tain elasticity in detail being, of 
corusu, draissible. Av sovne slight contribution towards the end 
I have in view (and which: I hope to be permitted to touch upon 
more fully hereafter’, I venture now to submit to your criticism 
a brief outline of the method adopted in my laboratory for all 
hydro-1ferescopvai inquiries. In addition to the usual appliances, 
the following simple pieces of apparatus, &c., are required; the 
first four articles may advantageously be in duplicate. One 
filter-stand, with two rings ; me one about 25 ounces ; one 
glass aped decigallon flask; one centigallon bottle ; two or 
more funnels (without necks) ; two small pipettes ; filter-papers ; 
collodion (special) ; ozo-vaseline ; two zinc or boxwood ci. sten- 
cils. The water intended for examination is first subjected to pro- 
longed (but not too violent) agitation, which is continued whilst, 
either by pouring, or with the aid of a siphon, the pear-shaped 
decigallon flask is filled up to the mark on the neck. This flask 
is furnished either with a lateral aperture of about ‘2 of an inch 
near the mouth, or with an external tube of about the same bore, 
extending nearly from the mouth to the bottom, where it com- 
municates with the interior ; the beaker being placed upon the 
stand, and a funnel, with a special filter therein, arranged above 
it in one of the rings, a little of the water is poured into the filter 
from the pear-shaped flask, which is quickly inverted therein in 
such a manner that the lateral aperture before mentioned is just 
below the surface of the liquid when the filter is about two-thirds 
full. Under these conditions, as will be readily seen, filtration 
will proceed quietly and continuously until the flask is emptied, 
for as soon as the level of the liquid in the filter sinks below the 
little aperture (or tube), air is thereby admitted to the flask, the 
filter is again filled up to the original level, and the operation 
proceeds as before. The filters employed, however, are of a 
particular kind, the centre of each circular paper having been 
rendered impervious to fluid by means of some neutral fatty 
composition, for which purpose I prefer a mixture which ma: 
conrenneny be called ‘‘Ozo-vaseline ;” of vaseline or bel 
ozokerite, fg ; total 100; of which a small sample is before 
you. With the aid of some zinc plate or boxwood stencils, ozo- 
vaseline in the fluid state may be so applied to the filter-discs 
that the: bie the ap ce of those herewith. Using 
filters of this description, it is evident that the whole of the 
suspended matter, living and dead, mineral and organic, present 
in a given quantity of water, say 7000 grains (or any convenient 
multiple thereof), can be, as it were, concentrated or condensed 
into s4sth of its normal bulk, or even less if needed, without 
wasting the major portion of the water itself, and withont injuring 
or altering the c of the various organisms finally con- 
tained in the small and impervious cone forming the bottom of 
the filter. Larger or smaller quantities of water can, of course, 
be operated upon, as may be found expedient, provided always 
that the principle involved be rigidly ered to, viz., that some 
definite measure be used throughout, by preference referable to 
the imperial gallon; so to afford a means comparing one 
eumane water with another, both as regards varieties and the 
num of the organisms present therein. The filter-paper 
ordinarily met with will, without doubt, afford a free to 
many of the smaller organisms present in many waters; it becomes 
necessary, therefore, to some means of sto their 
inane Cae beeen! telat bec eel ceed 
ex ; paper erein,. an ow 
dry, may thus be red of any required degree of porosity. In 
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Thon oteiane occasion I hope to sa ape ome upon the 
proj by me for the etinel: comed ination of the 
organisms collected in the space of a few done of ie Ce 
compe Bocte an alation larger bulk; as also upon the com- 
parison ation of the results.” For the manent, if I 


capable 
of line something like comparative dine my object will 
have been fully accomplished. 
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cattle live stock, Godfrey Josiah Rudolf, Barrew-in- 
Furness, Lancashire.—14th March, 1878. 


1230. Improvements in STaBLEs, comprising the mangers, stall 
Sond ventilating a and other parts t Somamonly termol cummed 
stable fittings, parts of SS setinppoe Yr 
poses, Thomas Foulkes m and John xander i 


Kew Bond-street, London.—29th March, 1878. 
1464. Im ts in the TREATMENT of OLD or Waste LEATHER, 
Hives, and Skins, or the scraps, , and ues for, in 
order to ‘produce ee leather, and in recover- 
ing the tannin of tanned leather, Tho: eury y, Dunstable, 
* Bedfordshire, and James Storer, Genpact —12th a ae 1878. 
1632. Certain im; Porrer’: 


ments 's Cray and 

other Presses, William Ford, sen., William Ford, un., Thomas Jellicoe, 
and Thomas Staffordshire.—23rd 1, 1878. 

1796. An im ved method of Preventine the APE of SEWERAGE 

— rom Rivers into w sewers are sd, and for 

flow of tides for the such sewers, 


purpose of flushing 
, Great Brunswick-street, Dublin.—4th May, 1878. 
1820. An improved process .of CoNDENSING, Repvucine, and Preservino 
~~ ey state, and improvements in a) to 
with, ee | Conradi, Lower James-street, 
tion from the Marquis Adriano Francesco Ricolfi Doria Cla 
Doctor Ermenegilde Charles Caratti, Geneva, Switzerland.—7th May, 


as 
its in the facture of Leaven or Yeast, Moss 
1 Toritz “Prager, Dalston, a —S8th May, 1878. 
1924. Improvements in Burrons, Gerard Wenzeslaus von Nawrocki, 
Berlin.—A communication tome Karl Brandt, jun., Géssnitz, Germany. 
—14th March, 1878. 
1965. 35, Improvements in Ancuors, Samuel Henry Stockton, Lord-street, 





Preraration of Dye Stvrrs from 
Tust, Barmen, Germany.—l6th May, 


wet. thes Evyotnes with poe Pistons, the venga end Maschinenbau 
Actiengesellschaft v ar ae Egestorff, Hanover, Prussia.—A 
communication from Wilheln Wittig and Wilhelm Hees, Hanover.— 
a May, 1878. 
2050. n the eof Parer Pur and in apparatus 
therefor, Josef Brabletz, Reichenau, Lower Austria.— 22nd May, 1878. 
2052. a in Errectixc the FERMENTATION of SOLUTIONS 


Liverpoo! 
= Improvements in the 
—_— of Benzoue, Ed 


Sant 





a7 wae yielding alcohol, Charles Graham, University College, 

Lon 

-_ Improvements in Cast Iron Catttep Rotis, John David Grey, 

won, and Isaac Davies, Britton Ferry, Glamorganshire.—23rd 

_ 1878. 

2087. Improvements in meg for Maxine ArtiFiciaL Fuet, Robert 
Easthope, eau, —24th May, 1878. 

2098. Improvements in a ae for the oe of Water, applicable 
for any purpose for w hot water may be oe Wi ellier, 
Duke-street, oy pe London.— ‘ay, 1878. 





y for Carpine Fisres, Joseph Taylor, 


a. 
. its in ScHoot Desks, Thomas Benjamin Ingham and 
Daniel Stan Randring Ingham, Soothill, near Dewsbury, Yorkshire 
2114. a in the construction of a tN, applicable also as 
covering for walls and other surfaces, Peter Chancery-lane, 
London.—A communication from Ludwig abla, ad, Gtem, Poland. 
ae. An improved Coverine for sige oad the Escape of Heat from 
TEAM BoiLers, Pires, and similar also applicable to refri- 
fs and the like for excluding heat ‘therefrom, William Robert 
Southampton-build London. — A communication from 
‘ate Frankie Smith, New Orleans, Louisiana, U.S.—27th May, 


nw ionamin in Apvertisinc Apparatus, Edward Reed, Great 

pi ay -, London.—A communication from Edward Bostock 
d Louis Theodor Simon, New York. 

2119 im) ts in Sewine Macuines, William Dawes, Kingston- 


2160. Improvements in Heatine Apparatus, Richard Rundle, Shipley, 
2123. The manufacture of a New Wuire Meta, Octave Lechesne, Shep- 


2124. loagrovennants in a for Impartinc VaRyino Vevocities to 
the Drivive Grar of ACHINERY, Herbert John Haddan, Strand, 
London.—A communication Wilhelm Richard Schttrmann; 

2136, An improved red for the protection of infantry, J Wi 

HIELD for on ‘an ames Wood, 
Gid Glossop, Derb: - 

2128, Im its rin Rouver or ANTi-FRICTION Busnes for the sheaves 

ox pulleys of hige’ ond and other blocks, James Bond, Chipping, Lanca- 


pe. Improvements in the manufacture of Canponate of Sopa by the 
4 ammonia Sydney Pitt, Sutton, Surrey.—A communication 
from Theophile , Quai d’Orsay, "Paris. 

2132. Improvements in STEAM Boiters, Alexander Melville Clark, Chan- 
cery-lane, London.—A pentetion & from Stephen Johnson Gold, 

Cornwall, U.S.—28th May, 187: 
2140. An improved Cover or Reais for Strrcxep Books, John Clayton 
Londe communication from H 


on. — ermann 
Grtn Paris. 


= brous Pade we ly Ae ag ap wind Job 
sul jun. 
Stake, Huddersfield, Yorkshire. Pies 
2144. Improved machinery for Wasutno or Scovrine, Rinsine, and Dry- 
ma Woot and other sw erd U.S.—A 
communication from Charles Kempton Bradford, Lynnfield, Essex, 


2146. Improvements in the Runnmve Gear of Veuicies, Ernest de Pass, 





Ratstrent, tenten ek competetion Som Bartel Sowa, Ast 
8 Tmprovements in in machines for Drronine, or Excavatine Eartu, 


Liverpool.—A communication from 
‘Star aore Fite Randelan, Morristown, New Jersey, 
2152. Improvements in the - construction and Prorcistox of Anwoun- 
CLAD SHrps — Burgh-Lawson, Gatherley 


2154. An . oy machine or ~ re for CLeanine and PovisHiInG 
Kyves, Edward Gedge, W street, Strand, London.— 
nag <a Hilaire Philipe Duchesne de St. Léger, 


2156. eae ge te the manufacture of Guass of a novel colour, John 
ge gern Durham. 
a. or CANDLE-HOLDERS, pai 
ya communication from William 
Blenbetme N een ae , 1878. 
g ena NG Warps for the manufacture 


of tinkensations, Somes Tay: 
2162. An ce Weiont with triple descensicn for the 
conreur, Pa or oil lamps, Aimé Francisque 


tsaprovements in kee eee 
nee improvements ys ae ym or Bortves containing aérated or other 
liquids, John Taylor, Oakworth, near Ki , Yorkshire. 
2168. A new or improved Union or Joint for and in washers for 
the same, Goodall, jun., Marsden, near Huddersfield, York- 
ts in Musica, InsTRUMENTS a as “ OCARINAS,” 
Griffith Brewer, ee ee London.—. 
from Albert Louis N: Mezzetti, Paris. 
2172. ei tendon or applicable to CiGaR Tuses, William Scott and 


J 
2174. mprovements in the method of Propuctne Enuarcep and other 
Alfred Harman, 


PuorocraPxs with artistic finish, High-street, Peck- 
ham, Surrey.—30th _— 1878. : 

2176. Improvements the construction of Steam Borers and of 
Furnaces in of such 


herewith and for the 
Lancashire. 


ers, > ° 
2178. Improvements in Ecos. Scnoo. Desks or Furniture, 


2182. Im in thar sont hed manufacti 
Pu oRIc] Acip and Si Frankfort-on- 
the-M wag \sumepunioation Carl Muller and Arthur 
Packard, Wetzler, 5 


2190. Goats in Furnaces, John Henry Jaen Bios an, Desian 


phage 
2192. Improvements in RoLLeR geen pow NA ged surfaces for axles, 


shafts, slides, and other oscillating, or reciprocating parts, 
Ww Robert Lake, Spencer, ent Willen, Tosco eaent. 
cation from John Gilbert Avery, Spencer. Brook- 
field, gs —8lst May, 1878. 

2194. An im; provement in the manufacture of Inox and Sree, Hanp 


SHOVELS, nd on th the machinery employed therefor, such improvod 
ee ae eee, James Ral . 
, and Henry Sims, Wolverhampton, Staffordshire. 
2196. Improvements in Wixnpow SasHes, George Scudamore, South 
Hampstead, Middlesex. 

2198. Improvements in jthe Rapiatine of the Axes of Raiway 
CaRRiaGEs, tramwa Ss other —— and in the mechanism 
employed therefor, John 

2199. An improvement applicable to Tae and: Seur-actine Mute 
Sprnninc Ly ane a Menary, Partick, N.B.—A communication 
from Hugh Hendry, Newark, U.S. 

2200. Lon Dene 3 ts in Printers’ Cuases, and in furniture or a tus 
to be used therewith, Alexander Melville ay Chancery-lane, n. 
—A communication from Manuel Léopold Jonas Lavater and Alcan 


, Paris. 

2201. proved machinery for Carpina Fiax, Hemp, and other fibrous 
substances, Richard Wilson, Leeds. 

2202. Improvements in TELEPHONES, William Henry Preece, Wimbledon, 


y. 

2203. I in the fi of Caustic ALKALIEs, and in 
apparatus or eppliances — ceret Edward William Parnell and 
ames Simpson, Li 

2204. I vements in [RON or other Mera Bepsreaps and CHILDREN’S 

wat ohn bvaeerey nig a ; 
5. Improvements in RoLLinc MILLs or a id grin corn, 
seeds, and the like substances, Frank Wirth, Frankfort-on-the-Maine, 
Germany. —A communication ‘from C Braun, Ravensburg, 


2206. Improvements in and i relating to TarasuInc Macuines, William 
Robert London, — A communication 

from Thomas Squtaliven, ‘Goghill’s Creek, Australia. 

+. Improvements in SHUTTLES, James Edward Wadsworth, Leeds, 








= ae ba oe cone in Taps and Vatves, and in the manner and appa- 
she wp the same, James Alfred Daniel, Hopwood-lane, 


2000. An wy proved machine for CuTmuNG, pommeiee and Binpine Fire- 
woop, ond ter for similar pu: k K nm, Greenwich 
2210. An i improvement in Neck-t1Es, Bosville Soha Mills, Michol-equare, 


2211. Improvements in the Rerixine of Sucar, Hunter Henry Murdoch, 
Staple-inn, London.—A communication from Emile Barrault, Paris. 
lat June, 1878. 

2212. An improved Mitrrary Hanp Barrow, Ernest Bazin, Paris. 

2215. An improved Compinep Matcu Box and Licuter, Emile Clément, 
Golden-lane, ne 

2216. Improvements in Hypraviic Horstive or Lirtinc APPARATUS, 

ycaree to other lifting apparatus, Alexandre Samain, Paris, 


= An improved Neck Cottar, George Fisher Harwood, Wells-street, 


2220. Improvements in and appertaining to Lamps for burning hydro- 
carbon and other oils, and in supplying air to the same, Alban Edward 
Bebington, Chesh ire. 

2223. mprovements in apparatus for Reoviatine the Disrrisvrion and 
= Pees 2 of Steam in Sream Enatnes, William Edward Gedge, 
, Strand, London.—A communication from Prosper 

Nosbatime hav by Laurent Bénistant, Paris.—3rd June, 1878. 
—— . improved Grass Tube for levels, Richard Long, Vigo-street, 

mdon. 

2229. Improvements in Water Tuyere [rons or Tuyeres, and in thecon- 
—— of the same, Joseph Yates and George William Willford, 


2230. Improvements in Sewinec Macuines, chiefly designed for straw 
braid —= a oy | Byron Evers, Mark-lane, London.—A communica- 
tion from Francis Henry Roman, Philadelphia, US. 

2231. Improvements in Puriryinc Gas, and in agua employed 
therein, Charles William Heaton, Lessness Heath, Kent. 

2232. Improvements in STONE-BREAKING MACHINERY, William Lester, 
Minera, Denbighshire. 

2233. Improved 
a Boptes, 


for Exuavustinc or Impetiinc Liquip or 
illiam Edward Newton, Chancery-lane, London.— 


A communication from Emanuel Dennis Farcot, — 
ss An hg Crrcutatine Kitn for burning or calcining limes. 
ts, bricks, and other or materials, Bans Bexley 
Heath ‘Kent.—A communication ‘nen Alexander » Brigge, 


rmany. 
2235. Improvements in Brakes for locking the wheels of carts and 
, Edmund , Ashley Hall, Cambri 
2236. Im; ements in the construction of Drivixe WHEELS for road 
2237. I ~ yt Norah Kelly, H 
en’ EEDING ornsey Rise, 
London —4th . June, 1878. 2: ” if 
2239, ts in and connected with Mine and other Pumps, 
William Allen, —— N.B.—A communication from Willian Park Paris 


Barclay, 
2240. im: its in _ a for Pruvtinc Woven and other Fasrics, 
2518. Improvements in Etocxs end Tras for’ tuilding purposes 
. Improvemen Locks and Tries for buil Edward 
Butler, Hove, near Brighton, Sussex. : 





Inventions Protected for Six Months on the Dagaap of 
Complete Specifications. 
in : 
Imprevements Gra pixie MACHINES, vie Skinner Cyrus Heli 


"ts 
k, Chicago, U.S.—l4th June, 1878. 
7 is L ‘ements in MACHINES for Ruuixo Paper, Alexander Melville 
— cery-lane, ean 2 from William Orville 
Harrisburgh, —_| wne 
2391 ‘An improved means and apparatus for Covp.ine and UscouPLine 





Rattway CARRIAGES, 


cans Sua ome 


the 


Robert isk Southam; rg London.—A 
from James Walker Tufts, Medford, U.S.—17th June, 1878. 


Patents on which the Stamp Duty of £50 has been Paid. 


2255. METALLIC ener fl lor and Richard William Martin, 


Queen-street, Cheapside. — Ferd Jane, 1875. 
2240. Fixine TELEGRAPH nasa Tecate Oppenheim eimer, Manchester.—18th 


J 
a9, Goxntna Macuines, Thomas Henry Rushton, Alfred 
Dobson, and depen lanes Macqueen, Bolton, Lan pA oan Fy ‘une, 1875. 
2312. os Apparatus, Wi Cleland, Linacre, Lancashire.—24th June, 


gg SSRN Serra SIGNALLING re George Westinghouse, 


un. -lane, London.—3rd J' 
somes Gas Rerorts, John West, Maidstone, Kent.—28th June, 

298i Gas Sroves, James Milward Holmes, Birmingham.—30th June, 
1875. 

2486. SucaR in Lumps or or Bars, George Tomlinson Bousfield, Sutton, 
Surrey.—1l0th July, 1875. 

2759. Permanent Way of Raitroaps, Henri Adrien Benneville, Picca- 

, London.—5th ag aa 

2268, a of Foop for Live Srocx, John Fordred, Tottenham, 
- and John Algernon Clarke, Long Sutton, Surrey.—2lst June, 
1875. 

2270. ReceNnerative Gas Furnaces, John Roper Wright, Uddingston, 
Lanarkshire.—22nd June, 1875. 

2317. BLock Busnes and Sueaves, James Bond, Chipping, Lancashire.— 
24th June, 1875. 

d Tenney Bousfield, Bed- 


2363. Horse Rakes, James Howard and Ed 
ford.—29th June, 1875. 

2291. CoLLecTING Hay, William Newzam Nicholson and William Mather, 
Newark-upon-Trent. —23rd June, 1875. 

2341. Srop Motion Winpinc Dovusiinc Frames, Thomas Unsworth, Man- 
chester.—28th June, 1875. 

2368. * saps MACHINES, Henry Bland, Luton, Bedfordshire.—29th June, 
1 


2658. , re Bricks, Thomas Titley, Leeds,—27th July, 1875. 


Patents on which the Stamp Duty of £100 has been Paid. 


1624. ATMOSPHERIC TELEGRAPH APPARATUS, Augusto Guattari, Euston- 
road, London.—-20th June, 1871. 
= Hypnavuc, &c., Encines, John Ramsbottom, Leeds,—4th July, 


1708. ‘euaive and Mowine Macnines, Richard Hornsby and James 
win , Lincolnshire.—8th July, 1871. 
1826. VearraBLe John Shaw and Thomas Shaw, Dukinfield, 
Cheshire.—12th July, 1871. 
1651. TrEaTiING Maize to Optatn Sririt, Robert Moubray, Cambus, 
Clackmannan, N.B,—23rd June, 1871. 


Notices of Intention to Proceed with Patents. 


379. CrusHinc Macuinery, Fitzroy Campbell Mahon, Manchester.—A 
nication from Joseph Thomas dler Cove.—29th January, 


comm' 
1878. 

422, Recutatine the Fiow of Water, Douglas George Eastmure, Kentish 
Town, London.—Ist February, 1878. 

566. STAIR-EYES, Arthur Page, ‘Loftus-road, Shepherd’s-bush, London.— 
llth February, 1878. 

579. MatcH-Rox, Auguste Daniel Serraillier, Georgiana-street, Camden 
Town, London. 

593. CooKING Urensit, Shirley Bowden, 8 , London. 
—A communication from Carl Berker. —12th February, 1878. 

a Boots, &c., Robert Hill, Ashby-street, London, —13th 

wary, 1878. 

611. ELecrric TeLepHonic Apparatus, Alexander Graham Bell, Cannon- 
street, London. 

625. APPLIANCE for Corns, &c., Matthew Wilson, Leadenhall-atreet, 
London.—l4th February, 1878. 

632. Sranps for CHILDREN’s Cuatrs, William Keen, Scrutton-street, 





+h, + hoildi 





ndon. 
637. Boowomncas Consumption of Fuet, Francis Erskine, Manchester, 


616. bee pind Farry and Ory Marrers, Edward Field, Buckingham- 
street, Adelphi, London.—15th February, 1878. 

653. CLIPPrNa, &¢., Horses, William Bown, Birmingham. 

654. Curtine the Tera Cd Mirre and Bevet Wueets, William Tighe 
Hamilton, Rathmines, Dublin. 

660. eee &e., Ambrose Hudd Smith, Clifton, Bristol.—16th February, 


18 
= sewer over Suips, Jacob Scott Matthews, Penarth, near Cardiff, 


673. Pnoumeaapa, ‘&e. ., VESSELS, Gerard Wenzeslaus von Nawrocki, Koch- 
5 rlin.—A communication from Dr. Emil Fleischer.—18th 
February, 1878. 
682. Treatine the Reruse of Towns, Alfred er, Wilmslow, Cheshire. 
683. CLeantnc Greasy Woo, Arthur Charles Henderson, Southampton- 
buildings, London.—A communication from MM. G. Belot and Douine. 
684. Looms, Arthur Sowden, Bradford.—19th February, 1878. 
696. Frre-Bars, Christopher James, Clifton, Bristol. 
700. Recenerative Gas Furnaces, &c., Charles William Siemens, Queen- 
Anne’s-gate, Westminster.—20th February, 1878. 
727. Acruatinc Ro.iers, William Tighe Hamilton, Rathmines, Dublin. 
—2lst February, 1878. 
732. Gas Governors, George Weston, Sheffield. 
733. WINE-SAMILER, Harre a. St. Swithin’s-lane, London. 
734. Looms for Weavine, William Fielden and Enoch Fielden, Todmor- 


den, Lan 

746. Cormye Topacco, &c., William Robert Lake, Southampton-build- 
ings, London.—A communication from Eugene Durand.—22nd Feb- 
ruary, 1878. 

762. Senmpemasep Nats, George Hookham and Alfred Ludlow, Bir- 

—23rd February, 1878. 

779. Wrarrers, &c., for EED CrusHinG, Cyrus Eskrott and William 
Henryz Searle, Kingston-upon-Hull. 

783. ScarrotpinG, Peter Jensen, Chancery-lane, London.—A communi- 
cation from Carlo Frattini. 

787. I~picatine the Derrn of Liquips, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from Jules Decoudun,— 
25th February, 1878. 

790. Perrer Houver, &c., Jean Ag 

791. Srriprixne the Verns or Beaps from QUILLs, Willem Bd Taward Gedge, 

Wellington-strect, Strand, London.—A communication from Francois 
Clement Bourguignon. —26th February, 1878. 

807. Sprxntinc and Dov ine Fisres, ohn Bullovgh, Accrington, Lanca- 
shire.—A communication from Francis Rabbeth.—27th February, 1878. 
824. TREATMENT of Crare, Phillip Le Gros, James Thompson, an "Henry 

Thompson, Gutter-lane, London. —1st March, 1878. 

850, Air, &c., Pumps, John George Kinghorn and William John Coe, 
Liverpool.—2nd March, 1878. 

953. ELECTRO-MAGNETIC Macuines, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Zénobe Théophile Gramme 
and Eardley Louis Charles d'Ivernois.—9th March, 1878. 

975. Lupricatinc Compounps, William Robert Lake, Southampton-| 
ings, |1ondon.—A communication from Clark Johnston.—11th March, 


vt i. 





18 8. 

1075. New Metauuic AuLoys, Alexander Melville Clark, auoraions, 
London.—A communication from Thomas Meiffren and Co.—18th March, 
1878. 

1147. Suutries, Alexander Anderson, G .—22nd March, 1878. 

1214. Nose-baas, Frederick Henry Paul Pettit t Oram, Tottenham, Middle- 
sex.—27th March, 1878. 

1519. Raistno SurPs ANCHORS, en Henry Schallehn, Albert-terrace, 
Clapham-road, Surrey.—16th A 1878. 

1655. Loom SHUTTLES, James onl Palmer, Cambridge, and Charles 

Albert Shaw, Salem, U.S.—24th April, 1878. 

1680. Drawine, &., Frames, Felix Mclivenna, Wood-street, and William 
Phillips Thom -street, Liverpool.—26th April, 1878. 

1759. ASBESTOS ACKING, John Flemin; —— -street, London.—A 
communication from Albert Do rse.—2nd May, 1878. 2 
1831, — Joseph Ralph Y Chislett, Plymouth, Devonshire.—7th 

May 

1851. ep Covers, &c., Thomas Jones, Manchester.--8th May, 1878. 

1876. Frxinc the Lips of Houpers for Liquins, &c., James Mason, 
K 


n, London.—10th May, 1878. 
1926. Woo..en, &c., YARNS, oy Clay wage pe —14th May, 1878. 


1942. Yarns for WEAVING, &c., John 

1951. — Bars, James Pickup, Menatnghann, near Bradford.—15th 
Ma, 

1970. , EA William Pountney, B .—16th May, 1878. 

1987. Looms, Join Cy » Leeda. 17th fay, 1878. 

2042. Woo..en, &c., YARNS, Clapham, 

2043. FILTER PRESSES, William Freakley, Seneien, * Staffordshire. 

2044. ammemeniie Crape, Robert Gooch, Manchester.—22nd May, 
1878. 

2051. CraaR-MaKiNG Macntnes, Alexander Melville Clark, Chancery-lane, 
London. communication from Frederic Haehnel. 
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ARRIAGE BRAKES, 
zat Gan aban nents, Poin 


ik Keone Avan 4rvs, Richard Rundle, Shipley, Yorkshire 
2150. Daawine end a ‘oot, &e., Thomas Thompson, 


2152. sien ih 3 bs go uae De Burgh-Lawson, 
nt winekeaee Teese Woters,” Pe Port Isaac, Cornwall.—29th May, 
15h, ined, Amédée Thornton de Mouncie, Hill-street, Rutland- 
aigs, Wore a the Rock Drixt, John Brown, sen., Dalton-in-Furness. 


2181. SCREW retinas, Howard Pullar, Perth, NBS May fay, 1878. 
2194. Iron and Steet, Hanp SHOVELS, James Ralph, Bilston, 


Wolverhampton. 
Scudamore, South Ham) 


196. Wixpow SasHEs, 
: ean | Murdoch, Sta) 
communication from Emile Barrault.--1st Tune, 1878. 


Middlesex 
2211. Sucar Nacencbe ae inn, London.—A 
TEE Seaters, Alban Edward Ragg, Bebbington, .—3rd June, 
Sewine Macutnes, Edward Byron Evers, M: ark-lane, London.—A 
nae Rome ee from Francis Hem | Roman.—4th June, 1878. 
2259. a) wages Woven Fasrics, William Cochrane, Glasgow.—6th 
June, 


for Rutina Paper, Alexander Melville Clark, Chancery- 

i tacis for communication from William Orville Hickok.—14th 
June, 1878. 

CLES Propucep by the ELEcrRo-peposiTiIon of Merat, William 

eet tham +4 Lond unication 


Sou pton- on.—A commun 
from | James Walker Tufts.—17th th June, 1878. 
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ABSTRACTS OF SPEOIFIOCATIONS, 
Prepared by ourselves expressly for THE ENGINEER at the office of 


Her Majesty's Commissioners of P. 





3826. Mitts ror GrinpiIne chee &e., A. J. Berger.—Dated 16th Octo- 
ber, 1877.{A communication.)  6« 
ard pigments, wet with oil, are ‘4 d to ani Ipable fineness in a 
mill, the upper and lower millstone beds of which ‘are cast hollow, in 
order to mong dh a agnor stream of cold water through them, the 
yom bp pips into the upper stone bed, and then down 
b gye otind ie myers the lower stone bed. The millstones placed 
= nthe respective are thus kept cool. 
3827. Cans orn PackaGes For Paints, A. J. Berger.—Dated 16th October, 
1877.—{A communication.) 6d. 

A wire is p! round the upper edge of the can, and a soft metal cover 
is employed, the edges of which may be bent —— with a. knife, in 
order to open the can, and this without coming in contact with its con- 
tents. An opening is left near the bottom of the can, and is covered by 
a cut-off valve plate pivotted to the side, so as to open or close the open- 
ing as required. 

3912. Fancy Ro.uers or MACHINERY FOR CARDING Fipres, J. Beaumont. 
—Dated 23rd October, 1877. 4d. 

This fancy roller is covered with cards as usual, except one portion of 
its circumference, which is covered bya strip of cards, the teeth of which 
are of hardened and tempered steel, and are made htly loi than 
= other cards, so as to engage at each revolution of the roller more 

eeply wii the cards on the cylinder, and thus extract the fibres and 
aie not within the reach of the ordinary cards. 
3925. Apparatus ror Movina Some, Frorms, &c., In Butk, FB. B. 
Bllington.—Dated 24th October, 187 

A continuous and nanow Kg dey at a laid along the floor of en 
Lecose'y and eo ps trucks, , P at Convenient distances apart, 
placed by ropes. A continuous gids tops 
passes round a a. and takes into —— on — truck, the clips being 
arranged so that as each truck passes the winch, the is cleared out of 
its clips, the truck being drawn forward by the connect: ing rope, A tappet 
on each truck strikes a lever at a certain it, 80 as to release the doors 
of a shoot, and deposit the load in the truck as it passes. A similar 

arrangement opens doors in the bottom of the wagon, so as to discharge 

the load at the required place. 

3978. a, or Bricks or Biocks or Fue., B. J. B. Mills.— 
tober, 1877.—(A communication.) 6d. 

The fuel a fe filled in its natural state, alternately into one of two 
iron steam heated vessels, in which it is’ agitated by an archimedian 

d it the dust at its further end into a third 
vessel similarly coustru These vessels are in communication with a 
powerful air pump which removes the air, and with it the aqueous vapours 
created by he heat of the steam. The heat to which the fuel dust is 
subj causes the formation of tar, which impregnates the whole 
mass and makes it ioe and cohesive, so that on passing the 
they are compressed into a compact and 








3981. Evecrric Maousts, AND bra grated Motor Enaines, M. H. Smith, 
co 27th October, 1877. 


uh eoumae Ok 0 Gall oF igh Wik iad u ae ee 
plate, an surrounded by an iro care attached to the tencnlace 
Privat weeded mee sete roy of the ne, ‘aad dn eo 
petas Se ert meng terns copper coil, so that when the core the 
the armature dise touches the top of the case poy rel 
eng ‘candle bo Swish io 0 disc rosting on 
a le, above w! a on @ pivot ; Ta gabe pe 
the dise forms the armatures above the 4 i the magnets mle 
being tilted, one portion of its periphery approaches one ee athere of tine 


3982. Looxs AND FASTENERS FOR TRAVELLING Baas, &., M. Wolfsky. 
The Principal yar of” the fastener is’ place catelde the 

0! ner ie fixed half of 

the frame, the top being barrel shaped and formed with a a aid port ond 

peg mer Pont or Bemnsnony so that when ther, the movable 

Lewy ven in and eomes {n contact wi stud on a bottom 


slotted to receive the catch on the other half of the he nae When 


lose the look may be finally secured by an ordinary lee e 
4021. MANoracture or SucaR From Beetroot, H. Site ahie 80th 


sShoaun ts steatited toto chaschen thrwgh passes 
acl r a and wu 
in order to etd the parts 4 





ber and let out 

- a cock, bina pbugh of the Seren the bane ofa: cleaves 

an open is p) the steam passes 

downwards into a tube lined with Fae sad deel ob the terete 

where a § sponge is placed in order to absorb all . One side of 
this tube is formed with a longitudinal opening, and the whole 

attached to the movable cover of the cen‘ apparatus, allows 

dry steam to pass over the material contained 


4032. ig a ge Huuimce Correr, J. OH. Pendieton.—Dated 30th 


October, 

The coffee is yloeed, in a hopper om, a revolvi linder with a 
rogues’ Senet ng rubbers made in in sections 
wit beggar ys or with 
brushes for sections are held together passing 

cap and are fitted with to (27, rol oaing 
vrke at the same time allowing the ru Se paid an toe: Sueyien 


va ee Rook Daritis, 7. Frilich.—-Dated ° i” 
chon) Os ® ici 30th October, 1877.—(.4 communi 


e admission and escape of air to and from the main cylinder is 
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6d, 
frame of the truck are movable along the frame 
e Brackets attached to the frame are fitted with a 
te to s support the movable ends of the a ene which 


proper are a great shock 
movable end will be fo back and bear other 
d the ends, and which are connected by levers to 
buff forced 


Ue 
ile 
FE: 
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ELEcTRIC APPARATUS FOR APPLYING RaILway Brakes, H. dA. 


Dibbin.— Slst October, 1877. dd. 

wars en is ee Se ee sie of en ete 
Hin bee yen erage battery is under the 
ted wires are fitted to to the 





carriages so as to com| iti fay the 

and the rear of the train. A of metal is placed in each 
econ is so that “Aspire 0 circuit is eae ted the 
keepers of echeeennamehe (suitably with regard to the metal 
sphores) are liberated, and allow the s to fall by their own gravity 
upon levers which actuate the brakes. 


4045. Sprinc Mecuanism ror Acrvatine Sewinc Macuines, Borie 
Jacks, &c., 7. P. Bache. _ Blst October, 1877. 6d. 
seri an axis capable of revolving, the ou 
attached to ase meg oa The rand of 
i Rl oe 4 a ae 
orm ot tha fet case sd projecting to the bac of the second case, an 
: return motion is prevented by a ratchet 


4048: Macutnery ror PLayina Boarps, W. Gardner and R. Thomson.— 
—Dated 31st October, 1877. 6d. 








Pressing are arranged on the —_ ya a position, above 
the cutting rast 80 as to e board down w xe 
pemgenea it travels therewith to 1 to be lagna. The ro! 

pressed di by d levers, so as to be capable of alin 
pork to regulate the 
4052. Gas Moror Enaine, W. Weyhe. — Dated 1st November, 1877.— 
Complete.) 
mr poten te Cae eanchiv-ok iving a partial rotation by means of a 


Heed its rod and workin, ina a = groove. The motion given 
fo this ii 2 its stroke . A a 8 of the od ie: 
post ects the ignition the discharge of the 

adr, without the wep of & glide valve 
4066. Skir’ 4h J. Moson.—Dated 1st November, "1877. 6d. 


The mat is made of a sufficient width between the sel 
allow the gores forming the skirt to be cut trans across the Scull, 
thus the in a perpendicular instead of horizontal osition 
e stuff is further cut transversely across in 


t le that when euch alternate ples 
reversed and sewn by each ro pony ory ae the neigh 
drat with the front and back of exactly er nee same 
shape, and out of two pieces of material, instead of using three or more 
Pegth. of varying form cut out of the material in the direction of its 


posing Harvestinc Macuines, &. P. H. Vaughan.—Dated 1st November, 
1877.—{A communication.) 6d. 

A casting attached to the floor plate of the frame is formed with bear- 
ings to po meee the main pinion shaft (which receives its motion from 
teeth formed on the internal surface of one of the travelling wheels), the 
cutter shaft and the shaft that operates the rake shaft. The pinion shaft 
is fitted with two bevel wheels, cast in one ayeslbs and gearing with 
pinions on the cutter shaft and the rake shaft, so that they may in one 
operation be simultaneously thrown in or out of . The driver's seat 
is fixed to the axle, which does not revolve with the wheels. 

4065. Rerricerators, J. Gamgee.—Dated lst a 1877. 6d. 

Two or more freezing machines are cav act together in such a 
manner that the pomsere Sever of the pada in the were ered of one shall 
reduce the working temperatures in condenser of the next machine. 

Carbonic acid, protoxide of nitrogen on meno, , sulphurous acid, chloride 
of methle, formiate of methyle, methylic, or ethylic alcohol and methylic 
or ethylic ether, combined or groups, are utilised for the pro- 
duction of cold, being first liquified by mechanical compression and 
cooling, and then vaporised by reduction of pressure. 

4067. Apparatus ror Licutina Rathway CARRIAGES AND VESSELS 
with Compressep Gas, @. Brock.—Dated 1st Novenber, 18T7.—(Not 
greene with.) 6d. 

The g2s is compressed and stored either in the luggage van or in each 
carriage, and allowed to issue from each burner at the ordinary pressure, 
by means of a regulator. 

4073. Derrick Cranes, J. Watson.—Dated 2nd November, 1877. 6d. 

A horizontal frame is attached to the bottom of an upright, each corner 

fitted with a roller working under by}, inner overhanging edge of a 

secured to the platform. The jib projects over the front end 

of the horizontal frame, and the steam boiler and engine or a counter- 
co weight are attached tothe rear end. 

4075. Macuines ror Sattinc Meat, J. Glover.—Dated 2nd November, 
1877. 6d. 

This relates to —— in which a pump is used to force the brine into 


the meat through and by means of a perforated pointed rg 
The pump is made ith ts value sea’ings complete in itself, apart from 
the brine receptacle of 


baboon te or other non-corrosible substance, 
For the valves of the ar balls of glass or other non-corrosible material 
are used... The C) 1p, made of non-corrosible material, is 
packed with on body cotton, or leather. 
4076. Co rag a a JH. Jakihedn. —Dated 2nd November, 1877.—{A com- 
munication.) 8¢ 
On the axis the hand, which directly i tes the velociti 
in peg tony oer of eer of revatio there is a fixed sooth wheel which is in 
ent. The axis of the t passes through 
diet of. enous case and carries a short lever, which is connected by means 
4 to one arm of a bell-crank lever, ca) of turn 
on its axis, the ition of equilibrium of the ang or bell-cran! 
es which is provided with a weight and two friction ro! depends 
the position of the toothed segment and of the hand. In the interior of 
the case there is arranged mechanism somewhat resem! in construc 
tion a centrifugal wees sow the cast iron axis of rotation 
in a horizontal ition. wor which ids to the governor 
sleeve or collar consists ete a cylindrical rod which is guided in a hollow 
four arm, and through each two neghbouriug arms pas respectively two 
four arms, an twon jug arms res) iv 0 
pins, which form the axes of two p 
bei — Seats, Desks, oR TABLES, FP py Reade.—Dated 2nd Novem- 
1877. 6d. 
apiits term or bench comstets of » suit formed of a single k, or of 
sorted push Kangod bo pamela torte bine lornehed: ptapaiote The sup- 
v e sup- 
by an are in their turn hinged to a suitable base. Carried on the 
, and between the hinged , there is formed a pete ee 
having two inclined sides eoninat which the vertical supports of the sea 


4101. Apparatus For Dyerno with PreseRveD Parts, Woon, &c., @. 
Chala: 5th Ne 
use of a continuous chain of oe bars, between 
each bar two parts or by mea 
faced with caoutchouc or other soft qj ked 


which, Seca quaced ‘voumtl 

table drums, is drawn throt h the die vat. The links connecting the 
successive bars are made in so as to vary the spacing of 
the dyed Sod soposcued peste ot the material. 
4093. Mayvuracrure or Tusvnar Bepsreaps, W. N. Bryett.—Dated 3rd 

November, 1877. 6d. 

This ee position in the interior of 

the tubular bedstead pillars in lieu of on the exterior thereof. 


. DISMEMBRATOR FOR nas MILLS, C. Pieper.—Dated 5th November, 


1877. —(A communication, a) Se 

This consists of two roun: id and flat discs, ha 
short studs or pins on one of their surfaces in a style as the well- 
known mills. One of these discs is anu and is fixed 
to the inside of a . The other is keyed on a shaft rotating at its 








4104. Heatine Tae Feep-waTer oF STeAM it E. de Pass.--Dated 
5th November, 1877.—(A conununication. 
in the construction and em: t of surface feed-water 
heaters in combination with injectors for steam 
manner that the feed-water heater is in between the feed-water 
reservoir and the injector, and the water heated by exhaust sterm on its 
way through the heater before entering the tojoctan: 
4105. Manuracrure or EARTHENWARE AND PoRCELAIN ARTICLES, 7. 
-". and S, Crighton.—Dated 5th November, 1877. 6d. 
to improvements on patents No. 8422, dated 7th Oct., 1871, 
and No. 8400, dated 3 Sept., 1875, and consists in lowering the 
pe pay head which cliriee the plastic’ material instead of raising the 
or finger. 


“eee, Somes Macuinery, J. Press and W. Young.—Dated 5th November, 


This consists in the employment, in combination with cu pened 
flyer, of a a py + ook for the bobbin, pirn, or , Such support 
being fitted with a laterally #¢ brake or drag, connecicod by rod, 

or chain, Mh a weighted lever or its equivalent, ‘which follows the 
ical movements of the bobbin. 
ili. MACHINES FOR PRINTING OR EmBossinG THE ENDS OF cog Ww. 
Morgan-Brown.—Dated 5th rowbeeney 1877.—(A communication.) 6d. 

This consists in the employment of a series of procat Printing 
dies in one or more intermittently rotating cylinders, the dies being 
moved forward to their work against the stress of a spiral or other spring 
pote pred Bone oy motion being so timed as to act w the 
ends of a spoo! burvoveshed Ao. t to —“ by mechanism connected with a feed 
tube, into which the spools to be printed or embossed are placed. 

4125. Carp Cases, P. F. Tarbutt.—Dated 6th November, 1877. 6d. 

This consists in attaching to any part of the case, preferably to the lid, 
one or more arms, , or levers, which are made to press against one 
of the cards en in the case. The surface in contact with the card 
is furnished with india-rubber. On this surface being raised, the single 
card with which it is in contact is also raised. 

4126. Burrons anp Srups, H, EB. Newton.—Dated 6th November, 1877.— 
(A communication.) 6d. 

The block which forms the back of the button is stamped out of sheet 
mnetal, and it consists of a disc, slightly less in diameter than that of the 

tton, required to be made pierced at its centre to rebel ve the shank, 
abe, wa at its opposite sides lugs, which, when folded over upon the 

will meet at the centre thereof. To the back thus Eoowed, Se 

a ere or shell of the button, which will be hollow ord thened. 

apni ed by dies and pressure. 'The shank of the button consists of a 
ort pin, ha at one end a flat head, and at the other a cone-sha 

point, the diam of the base of the cone being greater than the dia- 
meter of the stem of the pin to form a shonlder. 
4129. Apr.yine PressuRE TO PARALLEL Vice, W. Smith, D. Marks, and 

W. A, Midgley.—Dated 6th November, 1877. 6c. 

This consists in the application of a concave ruck or segment of a nut 
in combination with the segment of a screw for securing materials 
between the jaws of the vice. 


bey ey + pea or Fancy YARN, L. Binns.—Dated 6th November, 
18’ 


In the manufacture of knob’d yarn or varied twist yarn an apparatus 
is employed similar to an ordinary trap twister, and in conjunction there- 
a vane or excentric wing, around which the main or core 

yarn of thread for forming the knobbing being mounted 
conveniently to the position of the vane or wing. As the vane or wing 
rotates around its axis it gives or pays out, during one portion of its 
revolution, a length of rail, core yarn, around which the outer 
wound or twisted spirally, by reason of the rotation of the core yarn. 
During another rtion of the rotation of the vane or excentric wing the 
core yarn is stationary or nearly so; the twisting of the outer thread 
then by accumulation results in the knob or vari twist, and so on at 
each revolution of the vane or wing. 
4135. Arraratus ror BREAKING Stones, &c., G. Dalton.—Dated 6th 
November, 1877. 
relates to improvements on Bluke’s stone-breaking machines, and 
consists, first, in the employment of multiple excentrics, and excentric 
rods in combination with an undivided movable jaw ; second, in a pecu- 
el ee rod or rods in combination with an adjustable toggle 
lock. 
4137. Parer Pur Knorrer or Strainer MAcuinery, J. H. Annadale, 
—Dated 6th November, 1877. 6d. 

This consists in the em oe Soy of cup-shaped or dished plates and 
elastic, metallic, or flexible rings forming diaphragms within et en 
knotters or strainers of paper pulp machinery, for securing the di 
and necessary suction power, one portion of the diaphragms being fixed 
to the partition or stay rings, and the other part to flanged connections 
on the central shaft, which travels to and fro. 

4138. SuurrLe ror Sewine om H. Gardner.—Dated 6th Novens 
ber, 1877.—(4 communication.) 6d 

This’ consists in. making the shuttles of skeleton form, the belly is 
made of metal in bar form, with the ends turned up, one of which serves 
to attach by a hinge or pin joint a top open plate, and the other for 
retaining the top plate in position by a spring or clip arrangement, i 
neh blade of which is a hole or indent for receiving one end of the bobbin 


4141. FILTERING OR Pressine Semi-FLuips, &e., W. Needham and J. and 
J. Kite.—Dated 7th November, 1877. 6d. 

On either side of the supply chambers of a filtzring press are hollow 
frames or jackets, so gonatenned that a refrigerating fluid can have free 
circulation through the frames or jackets. When heat is required a hot 
fluid, steam or hot air, circulates through the frames or jackets. 

4144. Manuracrure or Caustic ALKALIEs, E. W. Parnell.—Dated Tth 
November, 1877. 4d. 

In order to render solutions of alkaline carbonates of greater density 
than those usually employed, available in the manufacture of caustic 
alkalies, the » Bet) rst mixed with caustic lime under pressure, so as to 
periph ~ acm Say gh a temperature to cause the alkaline carbonates 
and t to re-act upon each other. snag the treatment 
the por A ns is agitated, and after the re-action the pressure is 
maintained and the temp kept tant until the caustic soda 
or potassa is se ted from ‘ee carbonate of lime produced, in order 
that the re-action may not reversed by a reduction of tem- 





con 
4146, Sprinc Borroms ror Beps, R. Hunt.-Dated 7th November, 1877. 


This consists in ie, Payer g springs of a novel construction in 
combination with iaths, which rest on or are supported by such springs. 
The springs are made of a parallel or nearly el strip of steel bent 
into a zig-zag form ; sera 7 a BY, the are of steel bends backward and 
forwards on itself several 
air, poms, ® 0. utes te lnk: 8. Kenyon.—Dated 7th November, 1877.— 
oi H 
Whaep actuating rod to the slide, by which the sliding of the bowl to or 
from position for the desired action of the picking tappit is formed in 

two parts, connected by a spring connection, and a spring lever stop is 
actuated when desired Tor a time to hold such slide. and the bowl] moved 
thereby from be’ operated by its tappet, and then to release such 
slide that the bowl may be operated by the picking ro le as desired. 
4150. Venti.ators, R, Boyle, sen. — Dated 7th eronbar, 1877. 6d. 

This consists in ths construction of ventilating hoods with two or more 
internal up-take ducts, with central opening leading into narrow thi “ 
channels between their own sides and that of the outer cane for 
ingress and egress of the outer acting air 
4151. Macuivery ror BENDING ANGLE I Apemt BE. @. Brewer.—-Dated 7th 

November, 1877.—(A emevenisen tend 

This consists in an fg gb or benain ng ee iron or steel bars into 
any required curvilinear form by means of vertical drop dies or punches 
apoB the same down between anti-friction rollers upon the inner curv 

f oscillating jaws, and ng larg the perfectly formed shoe out 
of the jaws and ae ¢ through an ming by meaus of 
arms and plate hed po punching the holes, 

4155. Macuinery ror Curtina Coat, 4. Knowles ond D. Greig.--Duted 
7th November, ry 6d. 





t oe ome itable carriage travel 


tip Wy saeens of Fopee cr chasing. Th cutting barie and as depth of 
cut ee yy ee are driven into the cut to support the weight of 
the coal ; wedges are removed by the implement as it traverses the 
face of Fen onal the attendant replacing them after the cutting bar has 


57. “Suppiymsa WATER To Grinpstones, J. Craig and F. Leonardt.— 
Dated 7th November, 1877. 6d. 
The grindstone is mounted so that no part is immersed i 
and beneath the stone is placed an axis parallel to that of the shudt noah 
fitted with an external weighted levor arm and a fork within the trough, 
each arm of which carries a roller over which is endless felt band, 


5 


iC, other 

roller being immersed in the water the felt will carry up with it a su 

of water to the grindstone. py 

4160. eres +B Rouier ror Bratpina Macuines, L. Turner.—Deted Tth 
November, 1877 





The roller is made of metal in ny ag with varying diameters, to su 
the rate of take-off desired, such being 


to ensure a good hold on the 


roughed by a milling too 


boilers in such a 


— taking place whilst the ‘ikallon and the carbonate of lime are in . 

















being closed, the iron is ready 
4164. Apparatus ror Sawro or Currinc Woop, &c., 7 Jeffery.—Dated 
Fi greg 4 the weed into blocks, pieces. the 

cul , Or , across 

a number of circular saws are fi to the shaft at suitable 
apart, and in front of each is a feeder actuated in a 
suitable manner from the saw spindle, and each of a central 
boss with radiating arms having a recess to receive the to be sawn, 
and fitted with a Sa eens S aa) Se 
wood during the and to the blocks when cut, which 





4171. Wixvow Fasreners, W. H. Ashworth.—Dated 8th November, 1877. 


the 


4175. Compounp Surrace Conpensinc Marine Steam ENGINEs, J. 
Brownlee and B. Ro 8th November, 1877. 6d. 


con 
condenser by a pipe to the 
inlet valve chest of the air pump. A further impr t sists of a 
small portable pumping th-pressure steam engine for working the air 
pump, circulating con sea-water pump, and boiler feed, and 
pumps, the exhaust steam of this engine nye made to heat the feed- 
water in its from the hot well of the pump to the inlet valve 
chest of the feed pump. 
4177. Sruxvninc Macuinery, A. Browne.—Datéd 8th November, 1877.—(A 
communication.) 4 
In this machine the counter rod itself fulfils the part of snarl or kink 
breaker. 
4187. Tix Vessets ror Packrse AND Preservine Parnts, &., C. Cop- 
land.—Dated 9th November, 1877. 6d. 
Atin vessel with a fixed 4 t= formed with a hole in the bottom, 
which the paint is introduced, when the hole is closed by 
soldering a tin plate over it. A separate loose cover is then over 
the bottom of the vessel, so that when the top is cut out for use the 
vessel can be used as an paint can (a wire handle being attached 
near the top for suspending it), and when not in use the loose cover can 
be placed over the top to prevent the paint drying. 
4188. Invatip Bepsreans, J. Reynolds.—Dated 9th November, 1877. 6d. 
comprises a bed bottom composed of four open frames, of which 
the head and foot portions are = — pairs of saddle pieces 
fitting on the side frames of the > saddle pieces support two 
cross shafts to which the head and foot portions are fixed, and on which 
they rise and fall as pivots. The head and foot portions each rest on a 
roller supported in beari in a pair of lever arms fixed on a second 
cross also mounted in the saddle pieces, the said shaft being turned 
by es or levers, in order to raise the frames and support them 
at any desired angle. 
4103. Macuive ror Preparinc anp Empossinc Paper, &c., W. A. 
Barlow.—Dated 9th November, 1877.—(A communication.) 6d. 
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coms. Perroteum Lamp Burners, R. B. Asmis.—Dated 10th November, 

The burner is isolated from the troleum holder, the petroleum 
cnndnchel Ghasche ty am taheb the, the apent wpb F nny pte | 
or closed by means of a valve actuated by a hand wheel and screw, so as 
to regulate the admission of the 
shape and is incombustible, 


means of which the petroleum circulates 
draws it up uniformly. 
1. CompounD FoR Batcuine Jute, ry W. Stewart.—Dated 13th 


Zs 


canal, 
freely round the wick which 


purpose, and is composed . and 2Ib. of soft 

, dissolved in 16 gallons of water ; 16 to 20 gallons con: 4 

.< ssa ved therein, is then added, and forms the new 
compound. 


4234. Apparatus For CoNDENSING THE STEAM oF Sream Enatnes, B. 
Sudlow.—Dated 13th November, 1877.(A communication.}—(Not pro- 
c0eeded with.) 2d. 

A fall of water issues from a series of lipped f sprays of 
water which come in contact with the steam and lense it, 
with the air and water pump hitherto employed. 

4236. Pickers ror Looms, W. Baldwin.—Dated 18th November, 1877.— 
(Not proceeded with.) 2d. 

The picker is made of malleable iron and is formed with a recess to 
receive a block of wood to act A a the shuttle, and which, when worn 
by repeated action on the shuttle tip, may be easily replaced. 

4237. APPARATUS FoR TRANSMITTING PoweR, D. Mills.—Dated 13th 
November, 1877.—(A communication. b 

Dri ts are formed of thin ips of metal properly tempered, 
and are fitted with projections or teeth of leather, raw ie, or wood, 
ace Ny bene BDA Sen aE ito recesses 
‘ormed on phery e leys whereby ,the loss of er from 
slipping is evoked’ — ar we 
«ane. Mepicat Compounn, L. A. Bartlett.—Dated 13th November, 1877. 


A decoction is made from the of the wer Bonen teed acter se 
wood, and is mixed with a d sen of sani of , the mixture being 
taken as a draught to correct the irregularities of females. 


4240. Apparatus rok Os.iTeratine Stamps, F. W. Fryer and R. W. 
Head.—Dated 18th November, 1877.—(Not proceeded with.) 2d. 
be obliterated are 


hich tra te in guides and carrying lind: 
wl vels a ‘rame ac ler 

\ iy remains the tenvdliing Soumms to und tre the 
die is eo ee with an inking roller resting on a pad 





For embossing and orating paper or other , a reciprocat 
ing crosshead is fitted with an embossing die and perforating Pn rs, 
wi the two operations are performed at the same time. e die is 
made adjustable, so as to regulate the d of the cut, by means of a 
wedge actuated by a hand wheel. The ies a counter die 
beneath the die, and a perforated plate beneath the punches. 
4198. Covers ror Sanrrary Paws, &c., J. and EB. Morris.—Dated 9th 
November, 1877. 8d. 

On the under side of the flat top of the cover and near the edge thereof 
is an annular rib. When the cover is placed upon the top of the , the 
annular rib passes into the pan, leaving a narrow span between the outer 
edge of the rib and the inside of the _ To the under side of the riba 
me india-rubber is fixed by its inner edge; the part of the india- 
ru between its inner edge and its free outer e is loose and 
capable of being folded or bent into the required figure to form the liquid 
and gas-tight joint of the cover. 

. Burron-noLe Lixinos, 7. Harris.—Dated 9th November, 1877. 6d. 

A k is fed transversely over the dies, when, by means of a treadle, 
two crimpers are caused to close over it, and force it between two of the 
dies, and thus — the lining, which is prevented from being carried 
up again by the crimpers, by needles which traverse the die plates and 
hold the button-hole . Upon the crim resuming their normal 
position the die plates are moved forward the thickness of one die, and 
the machine is then ready for the next blank. 

4201. Harvestine Macuines, W. F. Goodwin.—Dated 9th November, 1877. 
—(Complete.) 6d. 

This consists in the combination with the driving wheel provided with 
ratchet teeth of an arm rigidly connected with the axle, a pawl and a 
tripping link for withdrawing the pawl from the ratchet teeth, and per- 
mitting the wheel to revolve without actuating the cutters. 

4202. — F. W. Shorey.—Dated 9th November, 1877.—(4 communica- 
tion. 


Air pump valves instead of india-rubber are composed of layers of 
cotton or other soft material connected together and covered with a 
— of india-rubber, the whole being subsequently vulcanised in the 
usual manner. 


4205. pum, W. R. Lake.—Dated 9th November, 1877.—(A communica- 
ti 


ion) 4 
A stem or rod is fixed about midway between the transversal sides of 
the buckle frame. A cross piece is hinged to one of thesides. Upon the 
other side of the buckle opposite to the hinge is a button or stud with a 
flat head, the stem of which through the frame of the buckle is 
simply flattened on its end, so as to be kept in place and be capable of 


4207. MEAsURING AND INDICATING THE PassaGE OF AIR THROUGH MINEs, 
&c., H. Hall 10th November, 1877. . 

An anemometer is placed in any passage of the mine, and one of the 

moving parts is so fitted with a contact maker and breaker, that an elec- 

tric circuit is alternately made and broken at a speed ing ent breaking 


the speed of the anemometer, the records of the making and 
being transmitted through the electric wires to the desired points, an: 
there indicated on a dial or by the ringing of a bell. 
4210. Rattways, C. Wood.—Dated 10th November, 1877. 6d. 
‘consists of a chair or clip, or a combination of both, which is sli 
ie of the wrought or cast iron sleeper. 

side of the clip catches the bottom flange of the rail, if flat bottomed, or 
fits into the form of the rail when double-headed ; and the other side of 
the clip forms a jaw, to hold an ordinary railway key, which fastens the 
rail and the chair upon the seat. 
4216. Sevr-prope.iinc, WinpING, AND PorTaBLe Enotes, J.C. Willsher. 

Dated 10th November, 1877. 6d. 

The crank shaft and po | parts of the engine are placed under the 
boiler. The cylinder is bolted toa bracket plate rivetted to the under 
side of the barrel of the boiler. Other plates are rivetted to [the boiler, 
and on either side of these plates are bolted the side plates to carry the 
crank shaft, counter-shaft and other , thus avoid the passing of 
bolts into the water or steam space of the boiler. The front carriage is 
su on a central pivot to which a 5) is attached, and the axles 
of dri wheels are attached to links working in bearings in the 
side plates. e crank axle has its bearings in the centre of these links, 
and the fiy-wheel revolves within the trav wheel. For hauling 
engines the fulcrum pins of the links are hollow, and through their 
— _ a counter-shaft carrying speed wheels for transmitting motion 


4217. Merers ron Measurtno Liquips, G. W. von Nawrocki.—Dated 
10th November, 1877.—{A communication.) 6d. 
This consists of a provided with gauge glass and scale. A 


bet’ es. The cylinder is weighted, and by means of stops on 
the guides is caused to over on the stamps or documents at the 
desired moment. 


4242. Kworrinc Apparatus For Harvestinc Macuines, 7. R. H. Fisken. 


—Dated 13th November, 1877. 8d. 
This ists in the employ t of a hollow oer or hooked 
shaft termed the “‘ knotter shaft” in bearings, in which works another 
hooked shaft used for h binding 
haft has imparted to it b; sieathe Seating ~ ‘cesmtttens sete 
shs ™m y 8 le an nt 
motion and a to-and-fro | tudinal motion. The inner shaft ro 
partakes of these motions, but it has an independent longitudinal motion 
effected by means of a screw mounted | upon a of the shaft 
projecting beyond the knotter shaft, and which screw allows of an inde- 
pendent rotating motion of the inner,shaft within it. 
4243. Apraratvs ror Securtnc Paper Fasteners, B. Hunt.—Dated 
13th November, 1877.—(A communication.)—{ Not proceeded with.) 2d. 
The apparatus is constructed with a stationary anvil, which is secured 
to or formed with an arm rising a sui d of convenient 
form for use upon a — 
block having grooves which match with the tongue of th 
u face of the block being flat. The normal position 
evated, and in order to keep it in this position or from 





prema- 
turely a spring is employed, which may press up under the guide or 
against it, and thus : the necessary friction. Through the arm 


uce the 
works a reciproca' driver ha a flat underface with a concave 
recess, and having on its top a knob for receiving the blows of the hand, 
= provided with a spring for causing the return or elevation of the 
ver. 
4244. Praxrinoscorr, C. B. Reynaud.—Dated 18th November, 1877. 6d. 
This consists in the construction and use of a eager prism 
or plane mirror carrier in combination with an outer let of designs, 
having double its radius revolving therewith also, and iting the 
successive phases of an action so as to produce by welaction the appear- 
ance of movement. 
42465. Lamps, £. Baller.—Dated 18th November, 1877.—(Not proceeded with.) 


2d. 

To the summit of the stand of the lamp is attached a dish-like circular 
socket or holder In the axis of the socket a cylindrical or rod is 
fixed, and into the socket or holder the foot or base of the oil or spirit 
reservoir takes, the foot or base being flat at bottom, and having a collar 
to fit tightly within a flange or rim in the socket or holder. To connect 
the lamp with the pillar or stand, the foot of the reser voir is placed upon 
the central or rod of the socket or holder of the or stand, and 
lowered into the socket or holder, so that the collar of the foot enters and 
engages with the deep flange or rim of the socket or holder. 


4246. Bicycies, J. z and T. J. Law.—Dated 13th November, 1877.—(Not 


proceeded with. > 

Instead of the seat over the large driving wheel it is placed 
over the hind wheel, it being nearly on a level with the axle of the 
front or driving wheel. In front of the seat, over the hind wheel, and 
immediately behind the driving wheel, is the gui handle. The axis 
of the guiding handle is vertical, and its bottom end is jointed to the 
lower part of the bicycle frame, and the “upper end fof the axis of the 

handle is ted wo ig rods, one gn each side of 

e front or driving wheel, to the axleof the said driving wheel. 

4247. Apparatus FoR THE ManoractuRE oF Peat Bricxs,"F. Hack.— 
Dated 13th November, 1877. 6d. 

This consists of a di apparatus and one or more corresponding 
press orjpresses for forming the peat into bricks. By means of an elevator 
the peat, in its original state, is brought at one end into a sifting drum, 
which revolves and which rests in bearings in an inclined position. The 
lumps which are too large are thrown out of the drum at its lower end 
while the sifted material falls into a sheet iron receiver formed as a 


hopper ; and in the lower of which an archimedian screw is 
with left and right hand ieee blades for distributing the pl my 
in the bottom the material 





below it. ‘Tho material then falls inte a hopper, and of 
low it. e mate ito a , and by means 
cadkdmaation covew io cneried $0 @ channel Gust lends to the prensa 
presses. 


4248. Continvous Meratiic 
ber, 1877.—(Not proceeded with 


Fencino, A. J. Boult.—Dated 18th Novem- 





tudinal bars, and of rigidly 
it is a dovetail scarf joint, two 


2d. 
This relates to a mode 0. jointiag the 
holding them in the standards. join’ 


lever, giving motion to the cutter plate. 
4257. Points on Switcues ror Raitways, G. H. Fish.—Dated 14th 
lovember, 6d. 


N » ¥ 
This making ts and switches the same to 
ier piled Up temas ef aed oeavel eclin tend of noone tame " 
4260. 


. VELOcIPEDES, W. Atcheson. - Dated 14th November, 1877.—(Not pro- 
ceeded with.) 2d, 

The frame is provided with three wheels, one of considerable diameter 
on each side, and a smaller one ina line with the centre of the 
Each of the side je wo BE EP ry 

cient 


: 
Hl 


= 
& 

ot 
Hi 


ce 
y 
ee 
fl 
i 
H 
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= Inonmnc Macuines, H. B. Newton.—Dated 14th November, 1877. 

™sis consists in the combination of a yielding, moisture-absor! ’ 
while in use and 


bed, a smoothing iron adapted to be 
Seed eed artnet Ba cas Gene Che mae 
an sm: or the a 
ving shaft and mechanism the driving with the 
carrier, so that the uniform rotation of driving the 


shaft causes 
a ee eae ee ee eee one against the other, and 
separated repeatedly at and during uniform periods and intervals. ; 
4262. Fioorinc ror Ripinc Scnoons, &c., J. Norris.—Dated 14th 


November, 1877. 

This consists in making the fi or track of waste cork shavings, 
cork cuttings, or comminuted cork, either alone or combined with sand, 
tan, sawdust, gravel, earth, cinders or ashes, pebbles, or broken stones, 
hells, shell manure, cocoa-nut fibre, » or quartz, 

4263. Stopper APPARATUS FOR Borr.es AnD JARs, J. Cooper and C. H. 
Pugh.—Dated 14th November, 1877. 6d. 

A wire embraces the neck of tho bottle and serves as hinge fulcrum for 
two levers. The upper end of one lever is curved, and when in position 
for securing the stopper bears upon the latter. The lower portion of 
this lever forms a thumb or finger piece. A like lever on the opposite 
side of the neck of the bottle is at its upper end hinged or connected to 
the stopper. 

4266. Exvevores, N. Jacobsohn. — Dated 14th November, 1877. 6d. 

The top flap of the envelope and the two side ones are cut so that the 
ends thereof converge to one point and overlap each other, so that they 
may all be fustened together and held securely with one seal or by other 


means. - 

4268. Fasteners anp ApJustors FoR WINDOWs, TRUNK AND OTHER 
Lips, &c., A. M. Clark.—Dated 14th November, 1877.—(A communica- 
tion.) 6d. 

The shutter is provided with a slotted bar, having one end curved and 
jointed to an ear that projects Gognely from the shutter towards the 
window , and at the sides of slot countersunk or concave places 

e convex portion of a thumb screw, the threaded 

of which is received by a secured to the window-sill. catch 

pivotted between ears on the shutter engages the bar when the shutter is 

closed and prevents the same from bw yy omer until it is disengaged. 

The inner surface of the nib of the catch is serrated so that it may comes 

the slotted bar with certainty. The shutter is ——— by means of 

device by loosening the thumbscrew, releasing catch and 8’ 

the shutter open to the desired point, and clam it by means of the 

screw. The e a sony me of the convex portion of the screw with the 

concavities of the ensure the fastening of the shutter in any desired 
position. The inner end of the slotted bar is curved upwards so that it 
may easily pass over the stop bead of the window-sill. 

. COCKS ame Zany awe C. Stewart.—Dated 15th November, 1877.— 


a chamber between the exit pipe or nozzle of 
is ected to the 


head of the valve amy | the ice i keeps the 
valve on its seat when it is not desired to draw liquid by the cock ; a pin 
or tappet is formed on or fixed in the lower of the valve feather or 
stem, which pin passes through a hole in the of the valve chamber 


and bears upon an excentric or cam formed on the heel of the ee 
This excentric or cam is so that in the act of moving the exit 

of the cock upwards or downwards for the purpose of 
drawing liq Wee ennestinte oF sete acts sare She dee of Sages oo: So Se 
force the valve back from its seat and against the resistance of the spring, 
and by this means the liquid is allowed to flow from the service pi 
through the valve seat an an orifice in the valve chamber to 
exit nozzle or pipe of the cock or tap. . 


4271, loom, T. H. Brigg.—Dated 15th November, 1877.—(Not proceeded 


with.) 2d 
For the of deli: the warps at any required tension, and 
a walks boshate ane Btteh on anth and of tag tack. at te ae 
On the bottom ends of these brackets are fixed chairs made 
lined with cloth or leather. On the 


beam ; these 
ving jecting lugs formed om d in the ro 
caps, ha ormed on the ani cen’ 
= Ora tos captane nied levers, whose fulcrums work in 
on the tops of the brackets. The levers are made with 
on the tops of the cap lugs, and they project over the warp 
ends of which are hooked. Over these hooks are passed links 
having looped ends. The bottom ends of the links or loeps are 
over hooked <= of levers working on studs fitted in 
bottom of 


nozzle or pipe 
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cy 


2. 
suit the circle of the hooped ends of the 
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rod, which hanging 
down lever. The rod is cut with a screw, over which is screwed a thumb- 
screw to jlate the tension of the hanging down levers, which are 
capable of being locked. On the stud of one of the levers is fitted a 
grooved pulley, over which works a chain fixed at one end to the handle 
and the other end to a lever fitted on a stud fixed to the spur rail of the 


loom. On the spur rail is also fitted a bearer, which passes a 
rod ha a jaw, in.which is fitted a wooden van wien works under 
the warp and presses on the warps. 





either loose or in a box, and surrounded oxide furnace 
is then k a red heat for a sufficient of time to 
remove the carbon or part of it from the ferro- and 
80 
4. SicNa.s ror Raitways, J. Mackrell and G. Holroyd.—Dated 15th 
November, aT ate een with.) 2d. 
This consists of bells or gongs at points or distances from the 
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completed causes a strong draugh' 
apervurs and to pase off at the w aperture. This current is a) 
to turn a fan, which by suitable Te eecmedions gears gives motion to the 
carbons and works the feed by means of a worm and worm wheel or 
other suitable , 80 that the carbons are always kept at the desired 
distance apart in proportion as they burn away. 
42°76. Sewinc Macutves, H. Guthrie.—Dated 15th November, 1877. 4d. 
This consists, first, in the formation of raised centres in the shuttle, 
whereby hollow-ended reels may be held; secondly, the obtaining of an 
adjustable tension by a spring, serving at the same time as a guard 
spring, regulated by along screw passing through a slot in the side of the 
shut e, making its fulcrum there and passing along the outside over the 
second slot in which the thread is placed, to the heel. 
42°77. Savery APPARATUS FOR Doors, Winpows, &c., J. H. Johnson.— 
Dated 15th November, 1877.—(A communication.)—(Not proceeded with.) 


2d. 

The principal feature of this apparatus consists in the use of a cock or 
hammer which, on an attempt be’ made to open the door or window, 
is caused to descend upon a cap in the form of a pastille of fulminate or 
other suitable explosive substance, and thereby produce a slight explo- 
sion. 
42°78. Murr anp Dress Suspenpers, H. M. Knight.—Dated 15th Novem- 

ber, 1877.—{ Not proceeded with.) 2d. 

This consists in covering such articles with fur, imitation fur, velvet 
cloth, velveteen, silk, merino, or other fabric. 

4285. Mountine Winpow Sasues, G. A. Biddell.—Dated 15th Novembcr, 


1877. 6d. 
This consists of, first, the connection of the upper and lower sashes by 
a central connection through which they balance each other, such central 
connection either of a chain, band, or cord, passing over a 
pulley, or of a pair of racks gearing with opposite sides of a Png 
secondly, sash fastenings consisting of wedges mounted upen the sash 
on either side, and moved simultaneously by levers, screws, or cams. 








Tue MereoroLocicaL Socrety.—The closing meeting of this 
Society for the present session was held on Wednesday, the 
19th inst., at the Institution of Civil ineers, 25, Great in 
street, Westminster, Mr. C. Greaves, F.G.S., President, in the 
chair. J. C. whe. ., J.P., and W. 8. Rawson, * 
were ballotted for an duly elected Fellows of the Society. e 
following papers were then read :—‘‘The Climate of Lundy 
Island,” by A. J.H. Crespi, B.A., F.M.S. Lundy Island, from 
geographical position, might be expected to have a mild, dam 
climate, with cool summers and warm winters, and a pow 
diurnal ee of temperature, and so no doubt it has, although 
certain 1 circumstances in addition to. its peculiar configura- 
tion make the climate remarkably inclement, windy, and 
unpleasant. ‘The island runs nearly due north and south, having 
an extreme length of four miles, and a breadth of from 200 yards 
to 1600 yards or 1800 yards; there is a nearly flat tableland or 
‘* top ” running due north and south, having an altitude of 450ft., 
shelter there is none, every current of wind sweeps the whole 
tableland. From the edge of this tableland the ground slopes 
away to the sea; s i the d t of the sideland is 
e ctremel, pair at other spots, more gradual, while thesidelands 
are deeply cut by caves, precipices, small bays and glens, All 
ar und the island the water is deep a few hundred yards off, 
while the currents are formidable, and tremendous seas break 
upon the rocks almost every day in the year. ‘Ihe one drawback 
of the place is the wind, so furious and continuous are the blasts, 
first from one quarter, then from another, for days and even 
weeks. When gales occur, bein; generally do at short intervals, 
the force of the wind becomes incredible ; walls are torn down, 
deer and doors wrenched out of their fastenings, and the few 

uildings which can be blown down are more or less injured. 
Fogs are remarkable for their frequency and density, and are 
nearly always drenching. The rainfall is nearly 50in. per annum. 
February and March are said to be the coldest months, and 
August the hottest ; the mean temperature of the year is about 
50 deg. or 5ideg. ‘‘On the Auroral or Magnetic Cirrus,” by the 
Rev. 8. Barber, F.M.S. ‘‘ Contributions to the Meteorology of 
Natal,” by Dr.R. J. Mann, F.R.A.S. This r is a discus- 
sion of the observations taken at Maritzburgh —Dodoft, above sea 
level—during the six years, 1860-1865. From it we learn that the 
summer of Natal is a season of copious rain, and the winter a 
season of relative dryness, also that the former is a time of abun- 
dant and frequent cloud, and the latter a time of preponderant 
sunshine. he summer is consequently cooler in a material 
degree than it would otherwise be, on account of the frequent 
prevalence of cloud and the abundance of the rainfall; and the 
winter has its temperature materially raised from the constant 
occurrence of clear skies and bright sunshine. The mean annual 
rainfall was 31°13in., of which amount nearly 28in. came 
down during the six summer months—October to March—and 
scarcely more than 2in. during the four midwinter months—May 
to August. Thunderstorms are of frequent occurrence, the 
average exceeding 7 per month, from October to March. The 
thermometer rarely rise above 85deg. in the shade, even in the 
summer months, unless a hot wind is blowing, it then mounts to 
somewhat between 85 deg. and 97 deg., according to the strength 
of the sirocco. The degree of humidity indicated by the dry and 
wet bulb thermometers, when a hot wind is blowing, varies from 
25 deg. to 52 deg. of moisture. The highest temperature recorded 
during the six years was 97°6 deg., the lowest 29deg., and the 
mean 63‘3deg. ‘‘ Note on the Mean Relative Humidit at the 
Royal Observatory, Greenwich,” by W. Ellis, ERAS. In 
this paper the author gives the mean relative humidity in each 
month of the year at 9a.m.. and 9p.m., and the mean of the 
twenty-four hourly values, derived from the photographic records 
of the dry and wet bulb thermometers for the twenty years, 
1849-1868. The 9 a.m. value is smaller than the mean in summer 
and larger in winter ; and the 9p.m. value is larger than the mean 
throughout the year, but most in summer. e mean monthly 
values change little from April to August, and from October to 
February ; and there is a great decrease between February and 
April, and a corresponding. great increase between August and 
October. The mean for the year is 80°7deg. ‘‘On a method of 
sometimes determining the amount of the Diurnal Variation of 
the Barometer on any particular day,” by the Hon. R. Aber- 
crombie, F.M.S. ‘‘On the relative Duration of Sunshine at the 
Royal Observatory, Greenwich, and at the Kew Observatory 
during the year 1877,” by G. M. Whipple, B.Sc., F.R.A.S. The 
author — instituted a comparison of the amount of sunshine 
recorded at these two observatories, finds that the totals show 
that for the whole year the excess in the numbers of hours the 
sun shone at Kew over the number at Greenwich amounted to 
171. This difference is no doubt due to the direction of the 
wind, for Greenwich lying to the South-East of the chief part of 
London and having also large manufacturing establishments on 
its northern side, is greatly shaded by cloud, probably in a t 
measure due to smoke, when the wind [blows fom W., N.W., or 
N., while at Kew, which is situated to the west of London, and 
is remote from factories and shipping, enjoys a larger percentage 
of sunshine with the winds. ith winds Lom the N.E., 8. and 
8.W. Kew has but m5 sm advantage over Greenwich. With E. 
and §.W. winds the London smoke is driven over Kew, and its 
presence in reducing the transparency of the air is evident in the 
diminished amount of sun recorded, the quantities being only 
81 r cent. and 65 per cent. of those registered at Greenwich. 

ccount of the Atmospheric Disturbance which took place in 
lat. 21 deg. N., and long. 22deg. W., on Jaxuary 27-28. 
sd by a comin s te . some ——— Cloud 
ations accom ng sudden an uent Changes of Tempe- 
rature and Wind,” by Capt. W. Watson, F.M.S. ’ 4 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 


A SMALLER amount of actual business has been transacted in 


is | the iron markets of this district this week than last. Neverthe- 


less there were received at the works which were last week doing 
most, inquiries of a valuable sort in reference alike to number 
and the quantity embraced. The inquiries still run upon iron of 
an excellent kind, for which good though not maximum prices are 
demanded. There were firms on ’Change in Birmingham to-day, 
and in Wolverhampton yesterday, of whom inquiries of this class 
had been made, who stated that if half of them should result in 
business, the quarter wold open inamanner much more satisfactory 
than has characterised any previous quarter for three years past. 
Such firms are not, therefore, disposed to make any alteration in 


was, however, occasioned in Wolverhampton yesterday by a hint 
which was dropped at the close of the meeting that a declared 
reductivn in prices at quarter day is not wholly unlikely ; 
in truth, that a firm whose views are always listened to with 
a large amount of respect when the question of the declaration 
of prices is discussed, is prepared to advocate a considerable 
drop. The surprise was tiie greater because it is notorious that last 
come the firm in question was amongst those who could not see 
their =e any change. The experience of the interval is believed 
toshow that. certain long-established firms are losing customers, and 
others of less note are gaining them, because the older firms will 
adhere to the crucial quotation of £8 10s. for marked bars, 
whereas the younger are less inflexible in their demand, yet make 
some good iron, ether this be so or not it is not my province 
here to state. Certain it is that to-day in Birmingham there was 
much less confident opinion expressed in relation to the course of 
prices for next quarter than was expressed last week. At that 
time no one gave —— to other than a tolerably confident 
opinion that it would be impossible to look for any direction in 
prices of a downward nature. 

The effect of any drop in quotations relating to marked iron 
will be to slightly weaken the rates of low class qualities, but not 
more, They are so low at present that it would seem to be im- 

ible for them to touch a much lower figure, whereas the 

ifference between maximum and minimum quotations was never 

ater. It must likewise be borne in mind that there are only a 
ew houses who resolutely adhere to the maximum rates. ~ 

Plenty of common bars were on offer to-day at from £6 10s. to 
£6 ; and firms situated on the confines of Birmingham who sell 
iron at that price are decidedly busy in supplying merchants and 
manufacturers in that town. They are more active than they 
were thirteen months ago—in truth, have not been busier during 
any — of the quarter. Sheet iron manufacturers in the 
same locality are fairly off for work, but in their case there is less 
doing than at this time last quarter. Angles, and T’s, and com- 
mon girder and bridge plates are selling fairly, and strips are 
going off both for bedstead making and rail making, and for tube 
making; but high-class tubes are in only tame request. First- 
class bse remain fairly inquired after in a few quarters. 
Best sheets, whether singles or of the thinner gauges, show 
no falling off in the demand —which is enough to 
keep two-thirds of the mills engaged in this department 
of the industry in steady operation. For the thinner gauges 
the prices are cut very fine by a competition which those 
who provoked it would now only too gladly have cease, but the 
indications are against them; as well in best thin sheets as in 
tin-plates the competition is sévere, and is likely to remain so. 

iron was to-day diffictilt to sell whenever agents were 
unable to humour the market by accepting lower prices than 
those which they have lately been demanding. Derbyshire pigs 
have been selling well at'somewhat under £2 12s, 6d., long weight, 
at nearest railway stations. fae these quotations, South 
Yorkshire firms, who demanded £2 17s. 6d. short weight, could 
make no headway, nor could Workington hematites sell against 
pasogar al (rae Lancashire hematite brands. Workington No. 3 
was rigid to-day at 50s. 6d. short weight on trucks, and No. 4 at 
37s. short weight on trucks. It costs 12s. 6d. to bring a ton of 
Workington iron into Staffordshire. Hence good hematites 
which were obtainable at 65s. delivered obtained the preference. 
Common Staffordshire pigs were plentiful at 41s. 3d., and occa- 
sionally even 4s. 

The hours and the wages at the collieries in Staffordshire and 

Shropshire are much debated. Recently the Stirchley Company, 
in Shropshire, succeeded in inducing their men to work nine 
hours instead of ae ; and at two neighbouring pits this example 
was being followed. it was made known on ’ hange in Wolver- 
hampton, yesterday, that the bulk of the Shropshire colliers 
preferred to take the drop of 4d. per day rather than work the 
extra hour, and that it is not improbable that the men at Stirchley 
will join these. 
_ There is no diminution in the activity at the leading engineer- 
ing works around Birmingham. ‘The Cornwall Works the 
Horseley Foundry, the engineering branch of the Patent Shaft 
Company’s works, and the Soho Foundry are all fairly well 
engaged ; in one or two instances upon large contracts. 

e quarterly meeting held in Birmingham of the Hollow-ware 
and General Ironfounders’ Association has resolved to make no 
change in discounts during the new quarter. 

A good market is still being found in Birmingham for foreign 
hardware, and it is clear that makers of steel and general iron- 
mongery in France, Belgium, Germany, and America, are 
increasingly determined to do an English trade. The prices of 
the snag articles are often such as home manufacturers find it 
impossible to compete with. Simultaneously attention is being 
given to the — of the market arising out of foreign 
competition. Certain of the iron wire drawers, believing that 
the German process is cheaper than the English, and that it is 
this which helps the Germans to compete so successfully, are 
experimenting with the German drawing plates and processes. 
Padlocks are being made in Willenhall with keys stamped from 
sheet steel, and latches will soon be brought out by Willenhall 
firms with equally portable amy Railway wagon keys, hitherto 
made by the founders, are too being now produced at Willenhall, 

_ In Birmingham enamelled wares are superseding galvanised and 
tinned articles in many descriptions of - and a great develop- 
ment of this industry is probable. Pipes for gas and water 
purposes are now a and the same process is 
also So age to corrugated iron sheets for roofing pu 8. 

With a view of staying the varied and unprofitable prices at which 
wrought nails have recently been put upon the market, the result 
of the different. masters paying the men upon different scales, 
some of the leading makers are trying to induce the whole body 
in the Dudley, Sedgley, and Halesowen districts to agree to a 
new workmen’s list of prices. The men accept the new scale on 
the understanding that the threatened drop does not exceed 5 per 
cent., which leaves their wages at about the same level as those 
paid in 1869. 

The North Staffordshire iron trade is without improvement. 
Plates are not active, The outlook in the hoop trade is better 
by reason of the close of the Lancashire strike. Crown bars are 
qroted at an ave of £6 10s. per ton. Puddled bars are with- 
out strength at £4 17s. 6d. asa maximum. Pigs are fairly firm ; 
for best qualities the price is £3 2s. 6d.; common pigs are plenti- 
ful at 45s, and under. The demand for steel rails, which, for a 
long time has continued steady, is falling off, and business is now 





only moderate, 


the terms applicable to such new business. Not a little surprise | 59, to 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue business doingin theiron trade of thisdistrict shows no mate- 
rial improvement, and the favourable reports from the Congress 
have little or no effect upon the market here, the usual weekly meet- 
ing at Manchester on ‘l'uesday being again only poorly attended, 
and the sales reported being to a very limited extent. The prospects 
of an early settlement of the Eastern Question, and the conse- 
quent anticipation of an improvement in trade, are, however, 
inducing a little speculative inquiry for forward contracts, and 
there is little doubt that if makers would enter into contracts for 
delivery over this year at the present low prices a considerable 
amount of business might be done; but this there is very little 
disposition to do, and in the meantime sales for immediate deli- 
very are confined to the smallest possible proportions. 

Lancashire makers of pig iron are about holding their own, 
although under very disad vantageous circumstances, owing to the 
keen competition from all quarters. They are able to move off 
their present very limited production without increasing their 
stocks, and, as a rule, late rates are about maintained, sales for 
delivery into the Manchester district having been made at about 
50s. to 50s. 6d. per ton for No. 3 foundry, and 49s, to 49s. 6d. 
for No. 4 forge, less 24 per cent. 

With regard to outside brands of pig iron offering in this dis- 
trict, there is no material change to notice ; prices all round con- 
tinue very low, and there is a great deal of pressure’ to effect 
sales, but with little success. Lincolnshire and Derbyshire irons 
meet with only a very small demand, and nominally the quota- 
tions for delivery into the Manchester district are about as under: 
Lincolnshire, No. 3 foundry, 48s. 6d.; No. 4 forge, 47s, 6d. no 
ton ; Derbyshire, No. 3 foundry, 50s.; and No. 4 forge, 488, 6d. 
per ton less 24 per cent., but where orders are to be secured there 
are sellers at lower figures than these. North-country brands of 
iron are offered here at as low prices as ever, needy holders of 
stocks ——T immediate sales in bulk at figures very con- 
siderably below their quoted list rates.. The average quotations 
for G.M.B.’s, delivered into the Manchester district may be 

iven at 47s. 3d. per ton for No, 3 foundry, 46s. 9d. for No. 4 
oundry, and 46s, 3d. for No. 4 forge, net cash. 

The finished iron trade has been very quiet, many of the 
orders, as usual, being held back in anticipation of the quarterly 
meetings. Prices, however, are without material change, Lanca- 
shire bars delivered into the Manchester district being quoted at 
about £6 2s. 6d., Middlesbrough at £6 to £6 2s. 6d., and North 
Staffordshire at about £6 5s. per ton; Middlesbrough puddled 
bars at about £4 5s., and North Staffordshire at about £4 15s. per 


ton. 

One of the largest engineering establishments in the neighbour- 
hood of Manchester, which very recently was on,the po'nt of being 
closed altogether in consequence of the unsatisfactory conditicn 
of trade, has, I understand, justsecured some considerable orders, 
altbough at a low price, which will keep the works employed for 
some time to come. Generally, however, throughout the engi- 
neering trade of this district there is very little doing, and tool- 
makers especially are extremely quiet. Forge ‘proprietors and 
founders continue in much the same position as last reported, 
very few of them running full time. 

In the coal trade there is little material change to notice. With 
the exception of a slightly better demand for engine classes of 
fuel, consequent upon the ual resumption of work at the 
cotton mills, all descriptions of coal continue very difficult to 
move, and the pits in the majority of cases are not going more 
than half time, whilst where they are kept fully employed hea 
stocks are accumulating. The average quotations at the pit 
mouth are about as under :—Best Wigan Arley, about 10s. per 
ton; inferior qualities, 7s. 6d. to 8s. 6d.; Pemberton four feet, 7s. 
to 7s. 6d. ; common coal, 5s. 6d. to 6s.; burgy, 4s. to 5s.; and 
slack, which in some cases has been advanced 3d. per ton, 3s. 3d. 
to 3s. 9d. for good ordinary sorts. 

Another important discussion on the occurrence and prevention 
of explosions in mines took place at the meeting of the Man- 
chester Geological Society on Tuesday, and brought together a 
numerous attendance of mining engineers, Mr. Joseph Dickinson, 
her Majesty’s Chief Inspector of Mines, occupying the chair. A 

aper was read by Mr. George Wild on “Explosions of Fire- 
- ar and whether they can be avoided or their severity 
mitigated.” The writer did not hold out the hope that explosions 
of fire-damp could be altogether prevented, but he ei por upon the 
members several suggestions for an improved method of workin 
mines whereby their severity when they did occur might be miti- 

ated. These consisted chiefly in dividing the mines into several 

istinct districts, and constructing all the crossings separating 
these districts in such a manner as to withstand the most severe 
explosion. To accomplish this, he recommended wrought iron 
po crossings and the provision of swinging self-acting doors 
constructed of steel which would shut before a blast, and re-open 
when the pressure abated. By the adoption of such means as 
these he urged that the effect o the —— would be confined 
to the district in which it occurred, and that the whole system of 


ventilation in the mine would not, as now often the case, be ° 


thrown out of order. A long discussion followed, but the general 
opinion was that it would be impossible to construct such crossings 
and doors to withstand the blast of a great explosion, whilst in the 
case of a small explosion the results might be made more serious 
by the force being confined to a small area, instead of being 
aliveed to expend itself oe the mine. 

Although there is a much better feeling in the hematite iron 
trade, brought into life probably by the peace prospects, no 
improvement can be noted in the demand for any of the classes 
of pig iron produced in North Lancashire and Cumberland. The 
demand is chiefly on home account, and of this the major portion 
is for Bessemer iron, forge qualities being in limited request, owin 
to the depression in the tin-plate and other trades, which ord. 
narily require large parcels of forge iron. The steel trade is in a 
coniparatively good position, most of the mills in the district 
being regularly employed, but nearly double the tonnage could 
be produced if it was required by the market. Forei, nrg Aol 
tion has been the means of lowering the value of steel rails down 
to £6 7s. 6d. per ton, and aithough makers have tendered for con- 
tracts at a lower price than this, German makers have undersold 
them, and an order ‘for 15,000 tons of rails has been placed in 
Germany which was expected to have been secured in the Furness 
district. It is probable some means will be adopted for the 
further cheapening of the production of steel. Bessemer iron is 
still quoted at 61s. for No. 1 quality, with No. 3 forge at 57s. per 
ton, but sales have lately taken place which show that buyers can 
negotiate purchasds at a lower value than this. Stocks in the 
aggregate represent a large amount of iron, but they have not 
lately accumulated. Only a small business is rt done with 
the Continent, and shipments to America are not so large as they 
were a short time ago. 

Iron shipbuilders are experiencing a dull trade, having only a 
few orders in hand, and there is very little demand ‘n the market. 
As a consequence, prices are very low, and builders have a 
difficulty in working at a profit. The finished iron trade is in 
much the same position, and the mills are anything but regu- 
larly employed, while prices are at a low ebb both for‘bars and 

lates. f 
r Tron ore is selling in fair parcels, and late prices are maintained, 
12s, to 13s. 3d. being the value of ordinary samples, while 14s. is 
the price of special qualities, 

In the coal trade there is a marked quietness, both as regards 
manufacturing and house descriptions. Barnsley coal is now 
largely used by the works at Barrow, and there is consequently a 
falling off in trade in Wigan coal. There is much depression 


observable in the coal trade of Cumberland. It is stated that the 
Miners’ Association in this district is about to lapse, its funds 
being in a low state, and its membership very limited. 

The Moss Bay Steel Works, which have been stopped for a few 
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several improvements in the machinery have been 

have been re-started, and an increased output is 
tobetheresult. . : 

New chemical works are to be erected near Dearham Station, 

the Maryport and Carlisle Railway. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE pending election of a member of Parliament for the 
prough of Middlesbrough; in the room of Mr. H. W. F. 
pickow, deceased, has ey the tone of trade 
the capital town of Cleveland. On Tuesday political matters 
surped the time that ought to have been devoted to sober busi- 
‘ss matters. The present is, so to speak, a time of armistice. 
akers will not take less for their iron and merchants are not 
fepared to give what is demanded, so but few transactions are 
corded. ere can be no doubt, howeyer, that a steady revival 
the pig iron trade has commenced. Makers state that their 
joks are full for several weeks ahead, andthe stocks continue to 
crease. Messrs. Connal and Co,’s warrant stores have gone 
wn to 61,900 tens. They are not now reéeiving any iron and 
intinue to deliver a little daily. In consequence of the extreme 
figeness of the weather shippers are anxious to secure shipments, 
d it is expected that the returns for the month of June under 
head will show a large increase. It is stated that efforts are 
ng made to bring about a daily market for warrants at 
Middlesbrough, but whether the 
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ndthing ‘as yet to indicate. 
le in the i 
magnitude are repo 
of inished iron remain s' 
There is nothing to re 
ep | trades beyon 
wéll employed on old orde: 
we come to the Tes. orders té 
— them fully npied for a few weeks. Pipe founders are 
wéll employed, and chair founders have received some new orders. 
Messrs. Head, Wrightson, and Co. are proceeding with an order 
for 1500 tons of oval bow] chairs for Tndian railways. This firm 
has previously carried out a contract for a similar article for 
Indian lines. 

al is in poor request, and Messrs. Bolckow, Vaughan, and 
C4. have laid in another colliery. Household coals, owing to the 
very fine weather, are scarcely inquired for. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ERE is more hope entertained now of a peaceful solution of 
the Eastern question, and I find that confidence in a revival of 
trade is more freely expressed. It can scarcely be said, however, 
that any signs of improvement are perceptible in the heavy 
trades, which were never in a less satisfactory condition than at 


a oe é 

e movement for a further reduction of wages in the coal 
trade does not make much progress. The men, who are not 
attached to the South Yorkshire Union, are said to be powerless 
tojresist any demands that may be made upon them. It would 
not be very safe for the masters to push their advantage, even if 
it is as great as it is represented, too far. The miners are not only 
working at 24 per cent. less money than in 1871, but in nearly 
every colliery they are only employed two to three days a week. 

Yorkshire and Derbyshire makers of pig iron complain of the 
languor which’everywhere exists. The placcheiber market, which 
atone time appeared very promising, is narrowing, and no new 
logality is opening out to take its place. 

igian girders are still being freely delivered in the Sheffield 
and adjoining districts. There is scarcely any building where 
strength is required in which Belgian iron is not used as supports. 
I saw two large cargoes delivered here this week at the old prices, 
£6 7s. 6d, per ton, arate with which local ironmasters cannot 
compete. In other and higher qualities the Belgians do not 
trouble us, the English makes being preferred. It is curidus that 
the only kind of iron in which we are worsted in the race should 
be that which is alone called for. ; 

Steel rails are not altered since I wrote, and it is difficult to 
see how prices can go below £6 ad £5 17s. 6d. Orders. at Jower 
rates taken at Middlesbrough and in'Sduth Wales may make a 
profit, but the level has been reached so far as Sheffield is 
concerned, 

The demand for steel for torpedo purposes continues brisk. 
Peace or no peace, our Government appear determined to pro- 
vide this country, and our colonies as well, with this important 
arm of marine attack and defence. It is hard. to get information 
on this head. Torpedoes are a matter of experiment, and the 
firms who have contracts in hand are careful to keep their own 
counsel. 

Plates for coast defences are being made for certain stations in 
the East, which are said to be in an unsafe state in the event of 
war. In the fresh a nage of armour plates there is nothing 
doing. The Admiralty, while necessarily completing the armour- 
ing of ships already ordered to be commissioned, appear desirous 
to await the results of the experiments in which they have 
entered before committing themselves te any definite system. 
At present, in the battle of projectiles against plates, the latter 
have as yet the worst of it; and there is not much probability of 
Whitworth’s steel-plugged pattern being adopted if it be really, 
as is represented, some £200 per ton, or four times the cost of the 
existing style. 

In ordnance several contracts are bein completed in the lighter 
guns, which would be needed for field service and for arming™ 
swift-sailing ships of war. These orders were given out before the 
favourable aspect of affairs at Berlin. 

Boiler and ship-piates are being Jargely manufactured at the 
Atlas Works, but I cannot hear of any other firms who are doing 
much in that way. The shipping trade received a fillip when 
war was in men’s mouths. Now that peace is predominant, the 
depression is greater than ever, and there is consequently less call 
for these goods. 

High-class cutlery is in demand for nearly all the leading 
markets, including the States, where secondary sorts are simply 
unsaleable. This is a ticklish time for makers of inferior sorts, 
who find themselves met by American, German, and even French 
competitors in nearly every market of the world. 

ge tools are fairly called for. Messrs. Ward and Payne 
report a good average trade. Sheep shears are being delivered in 
heayy quantities, and there is every prospect of this trade 
expanding to greater proportions in the future. Files are flat ; so 
are saws, and in the silver and electro-plating trades the demand 
is almost entirely for home wants. 
state of affairs in the engineering establishments is very 
muda as I reported last week. general revival of trade in this 
branch cannot take <7 so long as the collieries and ironworks 
are, 80 to speak, simply “ eating their heads off.” 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been less movement in the iron trade during the 
past week, the market not ~~ so steady, while prices are, 
on the whole, a little easier. e foreign shipments of pig iron 
exhibit a decrease in the week of 3984 tons, and to this circum- 
stance may be attributed the more sluggish condition of the 
market. Considerable additions are being made to stocks, and 
those in Messrs. Connal and Co.’s stores, having been augmented 





in the course of the week by 625 tons, now amount to 177,546. 


One furnace has been re-lit at Langloan, and one at 
#0 that there are 92in blast, as com 
i . The warrant market not been quite so active, 
Soe each and 500, lid. ten Oe was done at 

. cash, ys. mene Ay market opened 
rather more firmly, business being done in forenoon at from 
50s. to 50s. 1d. cash, and 50s. 14d. to 50s. 2d. one month, the cash 
price being a fraction better in the afternoon. About 500 tons of 
warrants cha‘ hands on Tuesday forenoon at 50s. 1d. cash, 
but there was little doing during the remainder of the day. The 
tone of the market was rather er on y, and to-day, 
Thursday, 1500 tons changed hands at 50s. 1d. cash, closing 
steadily with sellers at 50s. 14d. cash, buyers 50s. 

Makers’ iron is quiet at about last week’s rates :—G.m.b., 
f.o.b. at Glasgow, per ton, No. 1, 50s. 64.; No. 3, 49s.; Gart- 
sherrie, No. 1, 58s.; No. 3, 53s. 6d.; Coltness, No. 1, 61s. 6d,; 
No. 3, 55s.; Summerlee, No. 1, 56s. 6d.; No. 3, 50s. 6d; 
Langloan, No. 1, 588.; No. 3, 52s.; Carnbroe, No. 1, 51s. 6d.; 
No. 3, 49s. 6d.; Monkland, No. 1, 51s.; No. 3, 493.; Clyde, 
No. 1, 54s. 6d.; No. 3, 50s. 6d.; Govan, at Broomielaw, No. 1, 
50s. 6d.; No. 3, 49s. 6d.; Calder, at Port Dundas, No. 1, 
57s. 6d.; No. 3, 50s.; Gle ock, at Ardrossan, No. 1, 56s.; 
No. 3, 51s. 6d.; Eglinton, No. 1, 51s.; No. 3, 49s. 6d.;.Dalmel- 
lington, No. 1, 51s.; No. 3, 49s. 6d.; Carron, at ye rng 

otts, 
’ness, No. 3, 


Hor 


at Leith, No. 1, 59s.; No. 3, 55s. 6d.; Kinneil, 


50s. 6d. 

For tinufactured iron the demand is m t 
or ey the 4 
. e pre: 


No. 1, 65s.; ditto, specially selected, 70s.; No. re 
at 
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6 for Rio Jantiro, £2 le 
‘or Sydney ; £7500 machinery, £3900 rod iron, and £3700 miscel- 
laneous articloggaEDe "sty ports comprised 315 bags of nails, 80 
girders, 3 joists, ars, 38 packages of other manufactures from 
Antwerp; 98 packages iron goods from New York; and 716 
bundles, 1155 coils, and 64 tons bars from Gothenburg. 

There is a fair demand for the season in both the home and 
foreign departments of the coal trade, but the supplies are more 
than equal to meet all requirements. Since the prices of coal 
became so low, the rates of transmission by rail have been felt to 
be a heavy burden upon the coalmasters. About two months 
ago they approached the directors of the Caledonian Railway by 
deputation, and urged the necessity for a reduction in the rates. 
They did not meet with much encouragement at the time, but 
the directors have at length seen their way to make a variety of 
concessions, which will administer some little relief in the present 
circumstances of the trade. These concessions are for the most 
part equalisations of the rates and the removal of certain ham- 
pering restrictions ; but a reduction of 6d. per ton on the carriage 
of coal between the Lanarkshire collieries and Granton Harbour 
has likewise been intimated. Besides these changes, others that 
will be of advantage to the shipping trade at the Clyde ports are 
talked of, and altogether the coalmasters have reason to 
be pleased with the treatment they have received-from the Cale- 
donian Company. The strike of colliers is now also at an erid, 
and on these accounts the prospect is more encouraging than it 
has been for several months. 

The operatives in the Caledonian Railway Locomotive Works, 
at Motherwell, have received notice that their wages will be re- 
duced from 1s. to 2s. per week on the Ist of July. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tur, Rhymney Company, by their report that will be issued 
this week, admit a loss on the year’s trading ending 30th March 
last, including payment of interest on debentures, of £9626. The 
directors state that the trade since their report of June, 1877, has 
been continously unfavourable. e sale price of iron rails has 
fallen below £5 per ton, and the competition in the steel trade is 
so keen that the market price at present is only £5 10s. The 
directors express. themselves well satisfied with the Operation of 
the new Bessemer steel plant, which is capable of tarning out 
about 1000 tons of steel-ingots per week, which would be equal to 
850 tons of steel rails. In the matter of the coal trade in 
connection with this company, the company have obtained 
no profit on the sale of steam, and but little on house coal, 
but measures for more economical working are in progress. In 
conclusion, the report will give somé elements of encouragement 
with regard to future trade, by the improvement of railway 
enterprise consequent upon peace prospects. 

I may supplement this with the remark that it is not at all 
unlikely that the stoppage of the rail mill at Swindon will 
give a little impetus to the steel trade in Wales. 

fr. Scudamore will take the place of Mr. Challoner Smith as 
chairman of the Rhymney directorate. 

The total of iron and steel rails, bars, &c., sent from the Welsh 
works generally last week, amounted to the good round quantity 
of 9295 tons, Cardiff sending 5317 tons and Newport, Mon., 3978. 
The Bombay quota alone from Newport was 2400 tons, and one 
of Messrs. Watts, Milburn, and Co.’s steamers is expected daily 
to take out another consignment. Rails for Adelaide are being 
expeditiously turned out, and though the tone of the Rhymney 
report is depressing, I can scarcely see it justified by the condition 
of things at Blaenavon, Dowlais, or Ebbw Vale. All these 
works are in a good position, and so also is Rhymney for a flush 
of trade, if such should follow in the train of a settlement of the 
Eastern question. 

The coal trade has shown little change of late, and coalowners 
and shippers regard it as settled that about 110,000 tons per week 
should be cleared. Prices continue the same, but there is great 
difficulty in clearing off small, and, with few exceptions, the coal 
trade may be regarded as entailing great risks, large expenditure, 
and to the coalowners yielding no return. The most that the 
majority do is to retain things in statu quo, and hope for 
a change for the better. 


now received without complaint. The only place where any un- 
pleasantness has occurred is at Blaenclydach, where the men out 
on strike have been charged with intimidation. The charge was 
not pressed, to see if any beneficial effects would follow the for- 
bearance, but as it has not, the malcontents were proceeded 
with in due form this week, and fined 1s. and costs. 

A noticeable export will take place from Newport shortly, the 


Kilwa being expected from the Clyde to load a large quantity of | 


locomotives and machinery from the works of the Uskside Iron 
Company. Their destination is India. 

An amperes case was heard before the magistrates at Tredegar 
this week, a collier from Celcynon pit being charged with having 
matches in his possession when at work. He was very properly 
fined 10s. and costs. It is astonishing the recklessness or obtuse- 
ness of men who will continue smoking in fiery headings, not- 
withstanding the calamities which have occurred. An improve- 
ment on the existing law would be imprisonment without the 
option of a fine. 


A reduction of 2d. per ton has just been carried out at Pont- | 


newynydd tin-plate works amongst the ballers, and this week the 
men begin to work on the new arrangement—to which I refe 

in my last—of reduced output. In this case too, and on that of 
other works, the men will only be paid on every ninety-five boxes 
of tin out of every 100. 


A resolution has been at a meeting of the Dynevon, 


passed 
Duffryn, and Neath Abbey United Collieries Co. to wind up the | 


with 106 at the same |: 


In the attitude of the colliers | 
there is little to record, but they accept the small wages | 


Ways case.. 

vent the use of steam on the line to M 

8 but moyements are on tom note 
action. It is maintained that the trafficis too 

by horses. The answer practically wou 

which, to my thinking, would have been the best 
onset. Still, now that a large capital has 
concern, it is a serious case, and there is no chance, I hear, of | 
converting the line into a railway. i 








Sovran Kenstncton Museum. — Visitors during the week 
ending June -22nd, 1878:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,482; m tile 
marine, building materials, and other collections, 5 On } 
Wednesday, Thursday, and Friday, admission 6d,, from 10 a.m. 
to6 p.m., Museum, 2490; mercantile marine, building materials, 
and a ——T 314. Total, Pf mye ge corre- 
sponding week in former years, 17,882. Total from the opening 
of the Museum, 17,276,854. Ps i 

THE following is a list of the vessels now forming the fleet of | 
the Peninsular and Oriental Steam Navigation Company :— 


Horse- 
Registered. 
Ww, 
tonnage OH 
1224 110. 

8033 500 
3663 
1482 


Adria 
Assam .. 
Australia 


Be od 
oe 


116,151 
Ship Fitting Out. 
. Kaiser-i-Hind 4200 700 
Steam Tugs and Launches. 
. Ansari(Kgypt) 146 .. 
. Gabari 


” 34 


SLEAS HP err 
) 





mee i os 20 
| 19. os Bh, se 9. Sirsar (Aden) 55 
| 20. K o- Bee. . Timsoh(Bombay) 191 
| 2. -- ++ 2609 .. | 51. —— ” 24 
| 2. Co! 
| 53. Howrah 4 

. Bandora 





. Minnie rea 

. Stork (Yokohama) 31 

. Steam launch 
(Southampton) 15 
», (Singapore) 19 
” (Hong Kong) 26 


33. Peshaww 
34. Poona 

. Siam. 
36. Sumatra 2488 450 


1247 491 


CASTLEFORD AND ITS SEWERAGE.—About.twelve months since 
the drainage scheme adopted by the Local Board of Castleford 
was begun. Operations were commenced at the site of the 
pumping station, and in October last the laying of the main 
drainage was commenced. The rapid growth of the town con- 
sequent on the prosperity of its two staple industries—the glass 
bottle manufacture and coal-mining, although the latter is suffer- 
ing, with other industriea, at the present time—had been far out 
of proportion to its sanitary progress. The present population 
is estimated at over 10,000, it having doubled itself in the last 
six or eight years. The present scheme provides sewerage accom- 
modation for 60,000 inhabitant~, with a plant the estimated cost 
of which is £25,000. The average depth of the drainage cutting 
throughout the town is 13ft. At about every 100 yards man- 
holes and inspecting shafts are placed, and a lamp hole at the 
end of every straight line. By means of these, periodical inspec- 
tions are facilitated. At the pumping station there are two 
boilers of 20-horse power each, and two horizontal condensing 
engines with 16in. cylinders, which are calculated to pump 
750,000 gallons each in ten hours 55ft. high. The members 
of the Castleford board recently. visited the works now 
nearly completed, and were afterwards conducted through 
the tank sewer, which is the receiving reservoir for all 
sewage during the time the engines are at rest. The tank is 14ft. 
deep, 6ft. in diameter, and 1233ft. long, has a gradient of 1ft. in 
1928, and is perfectly water-tight. Although the ground around 
it is full of water, the sewage is disposed by the irrigation and 
filtration, the plant of which lies on a field twelve and a-h 
acres in extent, bought for £4300, upon which the engines 

ump the sewage. The contract for the irrigation works was let 
or £1100. The engines pump the sewage to a summit well, 
where it can be gauged by a gauge basin ; it is then brought down 
the main carrier, and afterwards distributed through syphon 
sipes to the surface carriers, which shed the sewerage over the 
lad It then filters through the natural soil 4}ft. deep, and the 
clear water is carried off by means of subsoil drains, constructed 
as follows, viz., 12in. of soil, 18in. of porous soil, and 12in. of 
ashes, or broken bricks, or gravel, into subsoil drains, from thence 
into a main subsoil drain, then into an open drain, and on into 
a’clear water pond, after which it is carried as clear water, 
through 24in. pipes, into the river. 
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